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ENGINE AND EMISSION CONTROL SYSTEM DIAGRAM

Engine and Emission Contral System Diagram — ENGINE FUEL
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ENGINE FUEL — Engine and Emission Control System Chart

ENGINE AND EMISSION CONTROL SYSTEM CHART
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Component Parts Location — ENGINE FUEL

COMPONENT PARTS LOCATION
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ENGINE FUEL — Precautions for the E.C.C.5. Engine
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Trouble-Shaoting — ENGINE FUEL

OUTLINE

Use the chart below to easily deter-

TROUBLE-SHOOTING

mine in what portion the malfunction
is taking place, what is malfunctioning,

TROUBLE-SHOOTING CHART

Engine starting mallunction
or inability to start

what to check and how to cope with
the problems.

Main components

Fuel pump

FUEL PUMP J C.ECU.
Fuel pump relay

-

Engine stall

L

Improper idle
Rough idle
1dle speed too high

|

r Driving malfunction
Lack of power
Surge or hesitation
Poor pas mileage
Afterburn, backfire
ele.

'—_B—a—o—f—"L E.F.I. BYSTEM

Ignition coil

¥

Engine knocking ‘

Use E.C.CS. analyzer when check-
ing each component and other parts of

E.C.C.5. using the above chart.

EF-6

JGNITION CONTROL ﬁfg“ih‘.““'. e
SYSTEM i-tension cable
Spark plugs
C.EC.U,
v.Cl
IDLE SPEED .{{AE' vile
CONTROL SYSTEM CEC.LU.
il ' V.C.M.
EG. S- ’{‘ '}?JTRUL E.G.R. control valve
YSTEM CEC.

Adr cleaner
Adr flow meter

Turbocharger
Throttle chamber
Vacuum control valve
Hoses

AlR FLOW AND
VACUUM CONTROL
SYSTEMS

I_ Connections

[njectors ]
C.EC.LL

1

C
er

E
tr
S

ti
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ENGINE FUEL - Trouble-Shooting

E.C.C.S. ANALYZER
INSPECTION

Electronic  Concentrated engine
Control System (E.C.C.5.) controls the
engine  operating conditions  (Fuel
injection, Idle rpm, Ignition timing,
EG.R.. ete) with the Central Elec-
tromic Control  Unit  (C.E.C.LL),
Sensors, Switches and so forth,

Therefore, when engine malfunc-
tions occur, the causes cannot be
found by a visual inspection, etc,
Then, use an E.C.C.5. analyzer to
dizgnose of the problem,

E.C.C.5. ANALYZER

The E.C.CS. analyzer monitors

several input and output signals that
arg emitted in response to various
engine operating conditions and when
the engine stops. Input signals are
compared to computerized  signal
values stored in the C.E.C.U. (Central
Electronic Control Unit) while output
signals are monitored to ensure they
are properly attuned before they are
emitted from the CECU, unit to
actuators. In other words, this analyz-
er analyzes all electrical signals that are
transmitted to and emitted from the
C.E.C.U. unit, For this reason, if sys-
tem or unit abnormalities which are
not related to these signals are dis-
covered, reference to the “Trouble-
shooting™ chart must be made for re-
medial action.

e
Z;‘Ldnpter

SEF104A

Operation

. Make sure switch s
“OFF".

2. Remove C.E.C.U. unit and con-
nect both adapter and analyzer.

ignition

CAUTION:

Make sure parking brake has been ap-
plied and selector lever is in "P" or
"N,

3. Turn ignition switch “0ON", and

check the following:

{1} Switches

e ldle switch (Throttle valve switch)
Check idle switch while depressing
and releasing accelerator pedal re-
peatedly,

e Meuatral switeh (Transmission
switch)
Check neutral switch while re-
peatedly shifting selector lever to
"N (or: “P") from other posi-
tiomns.

e Air conditioner switch
Check air conditioner switch by
turning/moving it on and off re-
peatedly.

e Starter switch
Turn ignition switch to “*START",
In these cases, make sure cach
monitor lamp illuminates.

(2) Actuators and sensors
Use rotary switch to check,

During the following checks, turn
rotary switch to the next position
after the previous check,

e IGN. (Ignition system)
Depress CHECK button and make
sure monitor lamp illuminates.
After checking ignition system, be
sure to return ignition switch fram
"ON!" to “ACC"” or "OFF",

& Fuel pump

Before checking, return ignition
switch to “ON",

Depress CHECK button and make
sure moniter lamp turns on and
off alternately. Also check fuel
pump relay’s operating sound when
monitor lamp illuminates,

Fuel pump always operates for five
seconds after ignition switch has been
turned to “ON",

e EG.R.
Depress CHECK button and make
sure monitor lamp brightens and
dims alternately. At this point,
make sure V.C.M. solenoid valve is
functioning properly.

e [dle speed control
Follow same procedure used for
E.G.R. checks above,

e Battery and air flow meter
Depress CHECK button and make
sure QLK. monitor lamp illuminates.

EF-7




Trouble-Shooting — ENGINE FUEL

(3) Tumn rotary switch to “EG.R."
position. Start engine, warm it up suf-
ficiently, and then check the follow-
ing:

When turning rotary switch for the
following checks, accelerator pedal
may be depressed slightly to avoid en-
gine stall.

s EG.R.
Slightly depress sccelerator pedal
before CHECK button is depressed,
Monitor lamp should brighten and
dim alternately and engine speed
should vary,

o ldle speed control
Follow same procedure used for
E.G.R, checks above,

« Battery
Depress CHECK button and make
sure OLK, monitor lamp illuminates.

® Air flow meter
Depress CHECK  button, then
gradually increase engine speed. In
this case, 0.K. monitor lamp should
illuminate and then go out. Also
make sure that O.K. monitor lamp
illuminates and goes out as engine
speed decreases.

e Air temperature, altitude and cyl-
inder head temperature sensors

Inspection

While engine is not running:

Depress CHECK button and make
sure 0K, monitor lamp illuminates,
Knocking sensor

Depress CHECK button and then
depress accelerator pedal forcibly
so engine knocks. In this case, 0.K.
monitor lamp should illuminate. If
enging does not knock, repeat
above procedure until it does.

CAUTION:
Be sure parking brake has been applied
firmly before conducting above tests.

Crank angle sensor

Depress CHECK button, and gradu-
ally increase engine speed. When
engine speed reaches approximately
1,800 rpm, O.K. monitor lamp will
illuminate; when engine speed
reaches approximately 2,200 rpm,
0.K. monitor lamp will extinguish.
0.K. monitor lamp will remain off
while engine speed exceeds approxi-
mately 2,200 rpm. Decreasing
engine speed will cause O.K. moni-
tor lamp to activate completely
differently from the above se-
quUENCE.

Car speed sensor

Conduct this test by one of the

ECCS ANALYZER

] Check idle switeh,

1. Accelerator pedal
releasad.

2. ldle switch lamp:
hﬂbﬁ::‘l

SEFDGEA

following two methods:

3. Raise the rear wheels clear of the

floor. Block front wheels securely.
Use floor stands to support the
side member.

b, Chassis dynamometer test.

Depress CHECK button and in-
crease vehicle speed. As vehicle
speed reaches approximately 10
km/h (6 MPH), 0.K. monitor lamp
will illuminate. The lamp will extin-
guish when car speed reaches ap-
proximately 30 kmfh (19 MPH).

o C.AS. (Crank angle sensor)

0.K. monitor lamp remains on as
long as the crank angle sensor emits
a signal (engine continues to run).

e E.F.l and injectors

When fuel is being supplied (engine
is operating), E.F.l. monitor lamp
brightens and dims alternately and
all injector monitor lamps are
“ON", If an injector monitor lamp
fails to illuminate, it means that
particular injector is malfunction-
ing. These monitor lamps are also
used to check the fuel shut-off
system operating condition.

L@} (See EF-16.)

(m3)




ENGINE FUEL — Trouble-Shooting

|

T e =®|  Check neutral switch.
ECCS ANALYZER

1. Put in “Neutral posi-
tion.

2. Neutral switch lamp:
HON"

—I-N'G' (See EF-17.)

SEFOBDA

Check air conditioner
switch.

1. Switch air conditioner
il{:I_Nlﬂ

2. Air conditioner switch
]ﬂmp: l10N1F

N.G.
__{‘_*@ (See EF-17.)

SEFD7DA

v

Check starter switch.

1. Turn ignition switch to
“START™.

2. Starter switch lamp:
ON"

N.G.
———(D) (See EF-18,)

SEFOM A

b EF-9




Trouble-Shooting — ENGINE FUEL

)
!

@

ECCS ANALYZER

L]

Check ignition system.

1. Push check button,
2. IGN. monitor lamp:
I.-DN'|'|

After checking ignition
system, return ignition
switch to “ACC" or
“OFF".

SEFOTZA

N.G.
- »(E){See EF-19))

Check fuel pump control
system.

1. Push check button,

2. Fuel pump lamp:
goes on and off
alternately.

Before checking, return
ignition switch to “'ON",

a5 (F) (See EF-20,)

ECCS ANALYZER

- - ~ SEF073A
OK.
v
® .®]  Check E.G.R. control

system.

1. Push check button.

2. E.G.R. lamp: brightens
and dims alternately.

. At the same time check
operating sound of
V.C.M. solenoid valve.

SEFDT44

£
——(G) (See EF-21.)




ENGINE FUEL - Trouble-Shooting

®e »®|  Check idle speed control
ECCS AMALYZER system.

' | 1. Push check button.
2. ldle speed contral

- Jri
§ il

@ lamp: brightens and
dims alternately.
@ 3. At the same time check NG.
operating sound of ———(H) (See EF-22.)
V.C.M. solenoid valve,

it

SEFO?SA

O.K.

Y

® e a2 Check Battery voltage,
SO ALEan 1. Push check button.

st 2. O.K. monitor lamp:
[0000] ok
TR

MN.G.
——» (00 (See EF-23))

SEFD7EA
0K
w
Pe 22|  Check air flow meter. ]
ECLS ANALYZER 1. Push check button.
2. O.K. monitor lamp;
“DN“
MN.G.
" »(K) (See EF-23.)

SEFD?7A

EF-11
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Trouble-Shooting — ENGINE FU EL

After engine start:

@ _ »2| Check C.A.S. signal.
ECCS ANALYZER 1. Start engine.

H worise @ i Before starting engine,
L dlepmatierlh B return rotary switch to

“E.G.R." position. L@ (See EF-24.)

SEFOVEA

B #] Check E.F.l. and injectors.
ECCS AMALYZER :
1. Start engine.

@ 2. EF.L lamp: brightens
'"'__,'L: and dims alternately.

wcre @ Injector lamps: “ON"

apope

"

N.G.
> (See EF-24.)

SEFOTAA
After warming up O.K.
and still running: ¥
® »®|  Check E.G.R. control
ECCS ANALYZER system.

1. Depress accelerator
pedal slightly.

S e 2. Push check buttorn.
o i 3. Engine speed should
®. vary. N.G.
. E.G.R, lamp: brightens ——»(G) (See EF-21.)

and dims alternately
{during engine speed
change).

SEFD7OA

EF-12 ' +




ENGINE FUEL - Trouble-Shooting

@
¥

[}

2
ECCS AMALYZER

L]

Check idle speed control
system.

1. Depress accelerator
pedal shightly.

. Push check button.

. Engine speed should
Vary.,

. Idle speed control lamp:
brightens and dims
alternately (during
engine speed change).

']

N.G.

" »(@) (See EF-22))

SEF1354

Check battery voltage,

1. Push check button,
2. 0.K, monitor lamp:
SON™

SEF176A

r

- ]

Check air flow meter.

1. Push check button and
increase engine speed,

. 0.K. monitor lamp:
“OFF" *+"DN" =+
“OFEF™"

el

G.
Lr@ (See EF-23.)

N

————»(K) (See EF-23.)

SEF177A

EF-13




Trouble-Shoaring — ENGINE FUEL

EF-14

o

®

l

Check air temperature
Sensor.

1. Push check button.
2, O.K. monitor lamp:
i UN:"

SEFOB0A

M.G.
——*(N) (See EF-25.)

Check altitude sensor
[harometric pressure
sensor),

1. Push check button,
2. 0.K. monitor lamp:
“ON

SEFDE1A

N.G.
-Ln@} (See EF-26.)

v

AMNALYZER

750

L]

@

Check cylinder head
temperature sensor.

1. Push check button.
2. O.K. monitor lamp:
“ONT

N

| NG | @ (SeeEF-26)

SEFDBZA




ENGINE FUEL - Trouble-Shaating

Fara”

®
-

ECCS ANALYZER

[]
-]

Check knocking sensor,

1. Push check button.

2. Depress accelerator
pedal foreibly until
engine knocks,

3. 0K, monitor lamp:
“ON" (after knocking)

SEFDBIA

N.G.
———» () (See EF-27.)

QK.

¥

Check crank angle sensor,

I. Push check button and
increase engine speed,

2, O.K. monitor lamp:
I.’lG}:FTl s uDNll e
"DFF“ {'\I-‘JN'H'; ].SUG
to 2,200 rpm)

SEFQ8an

5 (@ (See EF-24.)

o

ECCS ANALYZER

Check car speed sensor. l

1. Push check button,

2. Increase car speed.

3. 0.K. monitor lamp:
“ON [ear speed 10 kmfh
(6 MPH) to 30 km/h
(19 MPH)|

" seromsa

N.G.
———»(5) (See EF-27.)

EF-15
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Trouble-Shooting — ENGINE FUEL

TROUBLE-SHOOTING DIAGNOSIS
ELECTRONIC CONTROL SYSTEM INSPECTION

(&) Idle switch (Throtile valve switch)

Disconnect 20-pin and 16-pin connectors and measure the
resistance between 00 and 3.

Throttle Resistance
relensed ({g]
depressed =]
SEFQBGA
M.G.
¥

Measure the throttle valve switch resistance between
A4 and @25 .

MG,

v

Adiust idle switch.

MG,

R =00 SEF1164
0K,

W
Measure the resistance between 08, 39 and body ground. I

Check harness and correct ‘D'K'

oF repair it a8 necessary.

SEFQETA

Replace idle switch.

EF-16
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ENGINE FUEL — Troubfe-Shooting

(8) Neutral/Parking switch

Dis:nnueu} 20-pin connector and measure the voltapge
between 10 and body voltage ground.

N.G

{i_"ﬁrrucl or replice i, J‘q———l

{© Air conditioner switch

between 32 and body ground.

Disconnect 16-pin connector and measure the resistance

Air conditioner switch Resistance
OM Ly
OFF 2afl

SEFOQBOA

MG I_

Replace i,

—

]
¥

[nspect harness.

OK.

—

Check air conditioner switch,
(Refer to HA section.)

NG J,

p—

Replace air conditioner switch.

T/M position Valtage
"N or PY 12V
_'_ﬂil'll.‘ﬂ 0y EERORES
NG,
{ ]
b 4
Vo= 0V (Constant) V= 12V (Constant)
.L [
b 4
| Check inhibitor switch N.G.
Chizck harness, andfor relay, (Refer to L
F Sections AT & EL.)
: |
¥ 0O.K. v DK
; MN.G.
Replace contral unit, Check harness, B

Caorrect or replace jt,

NG Correct or
replice il.

Replace
coptrol unil.

EF-17




Trouble-Shooting — ENGINE FUEL

(D) Starter switch ® IGN. (g

Disconnect 20-pin connector and measure voliage between
terminal (90 and body ground.

Voluge: Battery voltage SEFQOOA
QLK. .G, TR MG . “+
Replace control unit. |4 : ‘_ {heck starting circuit. N.G Replace n.r H.j|].n[
(Refer to EL section.) mallunctioning
purts or harness, Replace or o

0.K. &

Repluce or repair battery.

Repl




Y’

ENGINE FUEL — Trouble-Shoating

[E) IGN. (Ignition system)

Disconnect high tension calbe from one spark plug and
check for hot spark during cranking.

Spark plug

SEFOU0A 1

LK.
Replace or repair spark plug. |4 0 At »| Check distributor, ignition coil and

high tension cable,

N.G.

Heplace or repair them if available, o

] At Check igitken griiem.
ECCS ANALYZER

1. Push cBsck Baiion
2 MGN. monioe lemp.
0K

e checking mnition
wpiieem, mbam ignition
wraiteh 1o "ACL™ o
“OHFFY,

SEF072A

N.G.
¥

Replace power transistor " Ok Disconnect 20-pin connector and measure the resistance {
of ignition coil.

between terminal (5 and ground.

R: Except D or= 1

SEFQ091A

M.La,

¥

Rgpl"lm ontrol t o Check harness and [1’.‘|}|:il:| or
i = uni I3
COITECT a8 Necessry,

EF-19




Trouble-Shooting— ENGINE FUEL -

(F) Fuel pump

Check crank angle sengor, signal dise
plate, harness, ete, and replace or
adjust as necessary.

0K. 4 |

Check fuel pump eperation when the
ignition switch is turned from “OFF”
to “ON". Make sure that the fuel
pump operates for 5 seconds,

i NG, | Check fuel pump relay.

&
9

Replace control umit.

1|.

1 B i
Eg
i o
/
1/
SEFT03
Check "-'r'l'H:rl: 12 vaolts arc
: Marmal applied between
terminal
(1) and (2
(1) — (@) | Continvity provided =
Replace fuel pump relay. |4 NG. (3 — 15 | MNocontinuity Continuity provided
(@ — (& | Continuity provided | Nocontinuity

0K ¢

Check fuel pump.

Check the resisiance between the fuel pump’s connector
plus (+) and minus (=) terminals,

Mormal resistance: 0.5 - 30 SEF17BA

N.G. O.K.

v

Replace fuel pump. Cheeck harness cireuit for fuel pump.

0K, MN.G.

Correct harness circuit.

v

EF-20
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ENGINE FUEL — Trouble-Shooting

® EGR.

| With engine stopped, inspect E.G.R.
I control valve for any indication of
finding or sticking by moving valve

NG,

w

| dinphragm.
O.K. 1

Clean, correct or replice it as necessary.

With engine running after being warmed

MN.G,

up, inspect E.G.R. conteol vialve opera-
tion by placing a finger on the valve
diaphragm while engine speed is increased
from idle to 2,000 10 3,000 rpm.

Replace V.C.M.

®.G, 4,

Disconnect a connector of V.C.M. sole-
noid valve for E.G.R. contral and check
{he resistance between each terminal of
the connector,

R: 38-420 SEFQ0934

O.K. 4

Check harness and correct or replace
il a5 necessary.

Make a thorough visual check of vacuum
hoses for E.G.R. control system.

M.G. Replace or correct

Ok,

them as necessary.

Check E.G.R. contral valve, Apply

v

Replace E.G.R. 4
control valve,

N.G.

vacuum to it and cleck that it moves
to full position.

0.k,
¥
P — T e

LOCS AMALYIER

[

wyakem.

1. Puszh check butles,
I ELR. lemp: brightena

R and dims sllematsly

i
e
[

;AL ke same leme check
operding soumd ol
WOM. solesenid vilic

SEFOT4A

Disconnect 20-pin connector and meas.
ure the resistance betwaen terminal (3

and ground,

R: 38-410

SEFDO2A

N.G.

0. L

Replace

control unit,

Then, plug hose with applied vacuum
and check that it will remain open for
more then 30 seconds alter vacuum

has been cut off.
H‘TJ
/:|. .!lr
b %

EC128A

0K 4

Disconnect a connector of E.G.R. sole-
noid valve and remove o vacuum hose
from V.C.M. to E.G.R. control valve,
Check the pressure by using a vacuum
gauge when DC12V is applied to the
conneclorn,

SEF0244

DCE2V YVacuum gauge

-1.3--2.7TkPa
ON (=10 - =20 mmHg,
—{1,39 - —0.,79 inHg)

=16.0 kP
{(—120 mmHg,
—4.72 inHg)
and increascs
gradually.

OFF

0.K. NG

ki

Replace V.C.M.




Trouble-Shooting — ENGINE FUEL

e e R e

(H) Idle speed control

thorough visual check of vacuum hoses
for idle speed control system.

After warming up sufficicntly, make a M.G.

|

Replace or correct them as necessry.

0.K. l

Check AL AC valve. Apply vacuum
10 1.t j“'d check that it moves to full NG
position.
Then, plug hose with applied vacuum
and check that it will remain apen for
more than 30 seconds after vacuum

has been cut off. :

v

Replace A.AC. valve.

EC1294

conneclon.

Disconnect 2 eonnector of 1.5.C. sole-
noid valve and remove a vacuum hose
from V.C.M. to ALALC, valve,

Check the pressure by using @ vacuum
gauge when DUL2Y is applied to the

SEF1734

DC1zv

Vacuum gauge

~1.3--2.7kPa
ON (10 - =20 mmHg,
(.39 - 0,79 inHg)

" . = Check idle gpeed goniral
ECLS AWALYTLN Witem
3 1, Buah check buttan
l__@ Qﬂ. 2 e speed cuatrnl
R lamp; batghtens and
t st dligd dllemarely.
1 L] 3. Al the zame i check

apersting sound of
WO M aelenoid valve.

SEFQTSA

NG.

Disconnect 20-pin connector and meas-
ure the resistance between terminal (2)

jsconnect 16-pin £
erween terminal 2

Drisconnect 16
between terms

@ -8
w -9

¥

and graund.

R: 38-420 SEF179A

OFF

—16.0 kPa

{—120 mmHg,

~4. 72 inHg}
and increases
gradually.

EF-22

N.G.
Replace V.C.M.

M.C.

Disconnect a connector of V.C.M. sole-
noid valve for 1.5.0. control and check
the resistnace between each terminal

Replace control unit.

N.G.

QK.

Check 2k

0.k

of the connector.

R: 38-41n

SEF180A

HFeplace W.C.M.

ReF
[Hnlis

Check harness and correct or replace |

it a5 necessary,




ENGINE FUEL - 7rouble-Shooting

{ Battery

Diseonnect 16-pin conncetor and measure the voltage
between terminal 20 and hody ground,

. 1

V: Battery voltage SEFQaSA

® Air low meter

 —

Disconnect 16-pin connector and measure the resistance
between terminals 33 and 26, 30,

33 - @8 . Approx, 280 - 40050
33 — 31U : Except 0 and = 2

O.K. .. :
— Replace control unit,
Fy

LK.
N —p Check harness and battery.

N.G. ¢

Replace or correct them as NECeEsATy.
M.G.

SEF096A

OX. l

Cheek air flow meter flap. ‘

t ok} N.G.

Beplace
control unir.

¥

¥

Check air flow meter resistance
between terminals 33 and 26, @i,

33 — 28 : Approx. 280 - 4000
33' — 3 Except 0 and = 02

SEFQaTA

M.G. OLK.

k4

Check the resistance between terminals
@3, @ , 31 and ground,

Resistance: =0

|

N.G. QLK.

Replace air .
flow meter.

T

EF-23




Trouble-Shooting — ENGINE FUEL

© C.AS. (Crank angle sensor)

# E.F.L & Injector

Y

Replace harness.

Check crank angle sensor, signal disc plate, NG
harness and so forth, »| Replace or adjust them.
{Refer to Crank Angle Sensor Inspection.)
0K |
Replace control unit.
EFL: NG | i INJECTOR: N.G.
Disconnect 15-pin connector and check Disconnect & connector for the indi-
e voltage between lerminals @-. cated injecter and check the electric
, , , @, @ and current using an inspection lamp.
ground. (Refer to injector inspection,)
{lgnition switch: “0ON"™})
ey
Sl
e 1T0
. /__I.-"'I__ i
/-
Vi Battery valtage SEFOS8A {1 I/ sEF167
+ OK. N.G. oK. | NG. ¥
Replace - ‘ - O.K. | Check injector. Check harness.
eantrol unit. L 2-3n
NG | 0K, + NG.
Replace injector.
4 v
Check dropping resistor.
Conduct resistance checks on dropping resistor
between the following points,
s 4%and 51 (No. 1 cylinder)
e 4% and 52 (No. 2 cylinder)
s 49 and 53 (No. 3 evlinder)
Ohmmeter & 4% and 54 (No. 4 cylinder)
p——— 'ﬁ? b o 49 and 55 (No. 5 cylinder)
\ @ 1 lﬁ & 49 and 56 (No. 6 cylinder)
T y ‘The resistance should be approximately
Il.\“- I g 1 6 ohms. e 0.K.
GIEHES 56
SEF711

M.G.

¥

Replace dropping resistor.

e

—




ENGINE FUEL - Troutie-Shooting

Replace or correct harness,

Check alr temperature sensor betweoen

# Air temperature
Disconnect 16-pin connector and measure terminals &1
and @,
SEF 1004
Intake air temperature Resistance
Above 20°C (88°F) Below 2.9 ki
Below 20°C (68°F) Above 2.1 kniz
0K,
Replace contral unit, +
terminal 30 and ground,
r R: =g il
SEF155Aa
O.K. NG. |
Check harness,
NG.

Replace air femperature sensor a5 an
air flow meter assembly.




Trouble-Shooting — ENGINE FUEL

(B) Altitude (Barometric pressure sensor)

If 0.K. monitor lamp does not come on, replace control unit,
@ Cylinder head temperature sensor

Discannect Dh-pin connector and measure the resistance
between terminal 23 and body ground,

SEF101A

Cylinder head temperature

Resistance

Above 20°C (68°F)

Below 2.9 kit

Below 20°C (68°F)

Above 2.1 k1

N.G.l

EF-26

lemperalune Sensor.

O.K. A = =
Dip the sensor into water maintained at a
Check harness, +— z a
i temperature of 20°C (68°F), 80°C (176°F),
ete., and read its resistance.
0.K. .
CHARACTERISTIC CURVE
L 3 S
e = -
i — i =
Replace control unit. 0 | 1} ' . B
NN 7.0 10 1.4 ki ar =107 (147F)
H_].i. 1 + " 4
81 | B==
a: 2.0 1o 2.9 ki at 20°C
S 3 | "-—ja“l-'l',l
— | ST B =
o '0.68 1o 100 kst |
2 at 50°C (1227F)
gorl——1+— —
T =
EF3Z9A ?yj = l i v
i l i <
0.2 ——
QD'I ; : 1 ! 4 ‘ ! 4
S50 T 1) O R L N 3 B 11 | 01
(=220 —43(32) (6H) (10414010076}
Temperature “C ("F)
EF334A
oK N.G. Replace cylinder hiead




ENGINE FUEL - Trouble-Shooting

(A Knocking (Detonation sensor)

Check harness between 16-pin connector N.G.
terminal (21 and semsor terminal,

h

Correct or replace it.

0K ¢

Replace a detonation sensor and recheck N.G. » Replace control unit,
by using analyzer.

I
0K ¥

EMND

{8 Car speed sensor

¥

Check speed meter indication.

0K. |

N.G. Replace speedometer unit.
(Refer to EL section)

Check harness between 16-pin connector LB _y| [Replaceor '“P“i’_“-
l 2% and speedometer connector. (Refer to EL section),
0K 4

Replace control unit.

EXHAUST GAS SENSOR & Air intake systam WARNING:

INSPECTION {oil filler cap, oil level gauge, etc.) a. When selector lever is shifted to
® Valve clearance, engine compres- “D" position, apply parking

Prepasstion . sion ks nd block beth front ad

1. Make sure that the following parts 2. On air conditioner equipped rear wheels with chocks.

are in good order. models, checks should be carried out b. Depress brake pedal while ac-

* Battery while the air conditioner is “OFF". celerating the engine to prevent

# Ignition system 3. When checking idle rpm, ignition forward surge of car.

s Engine cil and coolant levels timing and mixture ratio, checks c. After the adjustment has been

¢ Fuses should be carried out while shift lever made, shift the lever to the “N™

# E.C.C.5. harness connectors is in “D" position. or “P" position and remove

» Vacuum hoses whee! chocks.

EF-27




Trouble-Shooting — ENGINE FUEL —

Inspection procedure l
START ) |
Start engine and warm up engine until
water temperature indicator points ta the |
middle of gauge. |
& Open engine hood. |
s Runengine at about 2,000 rpm for
about 5 minutes under no-load,
Does engine run smoothly?
|
|
NG. | OK.
' |
|
Check the following parts |
by uging the E.C.C.5. analyzer.
e Air [low meter
e Cylinder head temperature
SENSOr
& Air temperature sensor
And alse check air flow meter
flap operation. |
)
NG. ¥
Replace them oK. i. +* |
asnecessary: Race engine two or three times under no- |
tmad, then run engine at idle specd.
} |
Check idle speed. N.G. | Check idle speed control
|DLE SPEED: #| system by using the E.C.C.5. LT ph
: iz
650 +50 rpm lin “D" position) ot e
Timing indicator l QK.
Q:?- Check ignition timing with timing light.
lgnition timing
+3" B.T.D.C,
SMADZE 20 +:3° £
0.K. N.G. []
Adjust ignition timing after loosening bolts
=——*| which secure crank angle sensor adjuster,
{Refer ta Crank Angle Sensor Inspection. )
¥
Run engine at about 2,000 rpm for about
2 minutes under no-load. [
, - ;
1 R r
T | T —
Make sure that inspection lamp on contral b d )
_ unit goes on and off more than 5 times -i'_'b % ! @5 T
N D A during 10 scconds (2,000 rpm). i U b
. Mirror
0K, N.G. SMATEE
v
EMD

EF-28




ENGINE FUEL — Trouble-Shooting

ADBO

MA 166

Cheek axhaust gas sansor harnass:

1} Turn off engine and disconnect battery
ground cable,

2} Disconnect 16-pin connector from
contral unit,

3) Disconnect exhaust gas sensor harness
connector and connect terminal for
exhaust gas sensor to ground with a
jumper wire.

4) Check for continuity between terminal
Ma. 24 of 16-pin connector and ground
metal on car bady.

b

Replace exhaust gas sensor,

OLK.

Continuity exists ... 0.K.

Continuity does

PVOL GEEL iiernnscmsnnsnmentsnsibirbes N.G.

oK. MN.G.
¥

Caorrect ar replace
EFI harness,

®

v

+ NG.

Replace control wnit
(C.EC.U).

L4

L 8 —&

EF-29




Trouble-Shoating — ENGINE FUEL

AIR FLOW AND VACUUM CONTROL SYSTEM INSPECTION

Auxiliary air control (A AJC.) valve

Vicuum control modulator W.C.M.J/ /
< mmal = _‘

L Yacuum control i
valve

By-pass valve  Emergency
coniroller 7 relief valve
llr (1] ¥
l’ _— By-pass
|- valve ﬂ'
% F*'
h i
Compressor

hh“u_

™ Throtile valve
switch

|~ Adr regulator

From [uel tank

Adr cleaner

Turbocharger unit

SEF1024

Check hoses, pipes, connections,
ete. depending on the problem using
gir flow and vacuum control systems.
1) Engine starting malfunction or in-
ability to start
e Intake air leakage _..

P.C.V. valve and hoses (Refer to EC

section.)

Air flow meter hoses and connec-

tions

V.CM. hozes

Canister purge and control hoses

Vacuum control valve hose

Vacuum econtrol valve (V.CV.)

operation (Refer to EC section.)

Oil filler cap seals and dipstick
s AAC valve ...

V.C.M. hose and connection

AAC. valve hose and connection

AAC. valve operation

EF-30

2)
o

3)

Engine stall
Adr regulator ...
Air regulator hoses and connections
Alr regulator operation
Intake air leakage ...
V.C.V. hose and connection
V.C.V. operation
Canister hose
E.G.R. control valve ...
V.C.M. hose and connection
Check valve
E.G.R. valve hose
E.G.R. valve operation

Improper idle
Intake air leakage (Refer to the
item above.)
Air regulator (Refer to the item
above.}
E.G.R. control valve (Refer to the
item above.)

o V.CM. hoses

& AAC valve hose

s ete.

4)  Driving malfunction

Throttle chamber operation

Air flow meter operation

Air cleaner filter (Refer to MA
section.)

Air regulator and hoses

Intake air leakape (Refer to the
item above.)

Turbocharger (Refer to TURBO-
CHARGER.) ...

By-pass valve controller

By-pass valve

Emergency relief valve, ete.

When malfunctions are found in

hoses and connections, thay should be
replaced with new ones.

OUTI

In the
gine Co:
control
puter. T
fuel inje
gas recir
fuel pumw
feedback

It is
CO%, id

Elect
are fed
each act
trical p
compiite

Elcl
UNI

The
of a mi
signal i
supply,
monitor
trols th
jected,
E.G.R. s
and feec

16 pin -

&

20 pin—
15




ENGINE FUEL - Etectronic Concentrated Engine Control System (E.C.C.5.)

ELECTRONIC CONCENTRATED
ENGINE CONTROL SYSTEM (E.C.C.S.)

OUTLINE

In the Electronic Concentrated En-
gne Control System (E.C.C.5.), the
control unit employs a micro-com-
puter. This micro-computer controls
fuel injection, spark timing, exhaust
ws recirculation (E.G.R.), idle speed,
fuel pump operation and mixture ratio
feedback .

It is unnecessary to adjust idle
CO%, idle rpm and ignition timing,

Electrical signals from each sensor
ae fed into the micro-computer and
tach actuator is controlled by an elec-
rical pulse with a duration that is
cemputed in  the micro-computer,

E.C.C.S. CONTROL
UNIT

The E.C.C.5. control unit consists
of a micro-computer, connectors for
gmal input and output and power
wpply, and an exhaust gas sensor
monitor lamp. The control unit con-
Iols the quantity of fuel that is in-
jected, ignition timing, idle speed,
EG.R. quantity, fuel pump operation,
ad feedback of the mixture ratio,

Fin
1 pin 3 /
in’ Inspection

lamp

SEF1034A

WARNING:

If your car is equipped with eleg-
tronic controls, use of a transmit-
ter, such as a radio transmitter (but
not a receiver, such as a radio) may
interfere with unshielded electronic
controls and cause them to mal-
function. Car manufacturers do
not necessarily wse electronic
controls in the same ways or for the
same operations. Examples of
vehicle functions which may in-
volve electronic controls include
fuel delivery systems, engine tim-
ing, brakes, emission control and
eruise control. Definite information
regarding the type of electronic
controls in your car can only he
obtained from the manufacturer.
Consult your NISSAN/DATSUN
dealer regarding the need for
modifications to your car’s elec-
tronic controls before installa-
tion or use of a transmitter.

CRANK ANGLE
SENSOR

The crank angle sensor detects en-
gine rpms and the crank angle (piston
position). It also sends a signal to the
contral unit to control various oper-
ations.

SIGNAL DISC PLATE

The signal disc plate has 90 teeth at
4% intervals on its outer periphery. It
also has three projections at 120°
intervals,

These three projections are used to
detect the crank angle, that is, the
position of each piston. The teeth ara
used to provide the 1° signal that is
necessary o control engine rpms and
ignition timing.

CAS. |

47 intervals [ adjuster

Teeth at
ve belt | i/ ]

Diri

Crank pulley | I".II Air /-
Projection at | conditioner
120° intervals ; bracket

sc plate
I SEF105A

CRANK ANGLE SENSOR
OPERATION

The crank angle sensor has three
pick-up heads, cach of which consists
ol a coil wound around a magnetized
iron core. When a signal disc plate
tooth or projection passes in front of
one of these heads and AC current is
induced in the coil. This current is
then converted into on-off pulse,
which is sent to the control unit,

Signal disc tooth passes througl

. magnetic field.
\ - Magnetic field

Alternating current
i induced in the
coil,

Iron core

7™ Sienal disc

Shaping Ir —[_’
circuit :
- =) AC current is converted to
pulse current.

l On-off pulse

SEF106A
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Electronic Concentrated Engine Control System (E.C.C}S.) — ENGINE FUEL

Detection of 1" signal
(For detecting of engine rpms
and ignition timing control)

Heads (1) and (3 in the picture are
used to detect the 19 signal. This sig-
nal is created by the teeth that are lo-
cated at 4% intervals on the signal disc
plate.

When a tooth reaches the position
indicated by the solid line in the pic-
ture, head (I) generates an on-off
pulse. When the signal disc tums
another-2% and the tooth moves to the
position represented by the dotted
line, head (8 generates an on-off
pulse.

This means that, as the signal disc

plate turns, heads (1) and alter-
nately generate an on-off pulse every
2" of rotation. The width of this on-
off pulse is predetermined so that its
on and off periods both have a pulse
width that corresponds to 1° of rota-
tion of the signal disc plate. This 1°
on-off signal is sent to the control
umnit.

1
o t — ]

OFF

SEF1094

Detection of 120" signal
(For detecting piston T.D.C.)

Head (2} which is shown in the pic-
ture, is used to detect 120" signal.
When a projection on the signal disc
plate passes in front of head (2), a sin-
gle on-off pulse is generated. Since the
plate has three projections at 120°
intervals, the pulse-to-pulse distance
corresponds to 120° rotation of the
crankshaft. This 120° signal is sent to
the control unit.

{2) The installed dimensions both in
the radial and thrust directions musi
be within the limits that are specified.

Dimengion B
"TSEF111A

/ﬁ\ \ A q

Dimension 5

120° signal pick-up head

SEF107A

K{h nk angle sensor

120° signal pick-up
head

Projection for
120° signal

SEF1104A

17 signal pick-up heads Crank angle

After 2° rotation

e

SEF1084A

EF-32
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INSPECTION AND
ADJUSTMENT

Inspection

1. Check the functions using the
E.C.C.S. analyzer. (See pages EF-11,
15 and 24))

This process cannot be completed
with a circuit taster.

2, If any abnormality is found,
check the installed dimensions of the
crank angle sensor with respect to the
signal disc plate, proceeding as
follows:

(1) Use thickness gauges.

Ramova tha car’s under cover, and
check or adjust it from balow.

Spacification for crank angle sensor
installed dimension:
R (radial direction)
1.0-1.4 mm
(0.039 - 0.055 in)
S (thrust direction)
1.0-1.4 mm
(0.039 - 0.055 in)

Adjustment

1. To adjust the dimension in the
radial direction, loosen two crank
angle sensor adjuster mounting bolls,
then using the proper 1.2 mm (0.047
in) thickness gauge, secure the spe
cified dimension and retighten the twa
mounting bolts.

Adjustmant dimension in
radial direction:
1.2 mm {0.047 in)

while 2=

pressing here.
E =

2. To adjust the thrust direction,
loosen the compressor, and then loos
en the four compressor brackel
mounting bolts. Securing the specified
dimension with the 1.2 mm (0.047 in)

@ 838 BTz as

- -

b e R |

TR

|

g8 3




ENGINE FUEL — Etectronic Concentrated Engine Control System (E.C.C.5.)

thickness gauge and then retighten the
bolts.

Adjustment dimension in
thrust diraction:
1.2 mm (0.047 in)

To adjust, loosen four
compressor bracket
mounting bolts.

Thickness
Eauge

N

A
| III III| ﬁ!l
SEF113A

REPLACEMENT

|. Remove the connector, and then re-
move the crank angle sensor together
with the crank angle sensor adjuster.

Slightly loosen the crank angle san-
wr mounting bolts befors beginning
this operation.

1. Remove crank angle sensor from
the crank angle sensor adjuster, and re-
place it with a new one. Attach the
crank angle sensor to  compressor
bracket. while maintaining the above
specified dimension.

Attach the compressor to the en-
ging, and then tighten four bolts
[Compressor bracket, crank angle sen-
swr adjustar) to the specified torgue.

(T): Compressor bracket side
43 -58 N-m
(4.4 -5.9 kg-m,
32 - 43 ft-lb)
Sensor adjuster side
9-12N-m
(0.9 -1.2 kg-m,
6.5 -8.7 frlb)

SEF114A

THROTTLE VALVE
SWITCH

The throttle valve switch is at-
tached to the throttle chamber and
actuates in response to accelerator
pedal movement.

This switch has the idle contact.

The idle contact closes when the
throttle valve is positioned at idle and
opens when it is at any other position,

Full throttle
contact points
(Mot used)

Idie contact
points

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

SEF117A

ADJUSTMENT
Ohmmeter method

1. Disconnect throttle valve switch
connector.

2. Connect ohmmeter between ter-
minals (8 and @5, and make sure
continuity exists.

SEF116A

Feeler gauge method

To adjust position of throttle valve
switch with engine off, proceed as fol-
lows:

When clearance “A" between
throttle valve stopper screw and throt-
tle valve shaft lever is 0.3 mm (0.012
in), adjust throttle valve switch posi-
tion so that idle switch is changed
from “ON" ta “OFF".

If clearance betwesn throttle valve
stopper screw and throttle valve shaft
lever is 0.3 mm (0.012 in), engine
spaed will bacome about 900 rpm.

stopper screw
SEFGB7

Changing idle switch from “ON" to
“OFF" corresponds to changs from 0O
to == {infinitel ohms in resistance be-
tween terminals (18 and @ -

EF-33
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AIR FLOW METER

The air flow meter measures the
quantity of intake air, and sends a sig-
nal to the control unit so that the base
pulse width can be determined for cor-
rect fuel injection by the injector. The
air flow meter is provided with a flap
in the air passage. As the air flows
through the passage, the flap rotates

and its angle of rotation electronically
signals the control unit.

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

An air temperature sensor is install-
ed in the air passage.

Case Damper chamber

Helical spring 3

To E,F.L harness

To intake manifold

Ailr by-pass screw

Damper plate

Potentiometer
Up

Adr temperature
SETSOT

SEF11BA

CYLINDER HEAD
TEMPERATURE
SENSOR

The cylinder head temperature sen-
sor, built into the cylinder head, moni-
tors change in cylinder head tempera-
ture.

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

The electrical resistance of the thes-
mistor decreases in response to the
temperature rise.

AIR TEMPERATURE
SENSOR

The air temperature sensor, built
into the air flow meter, monitors
change in the intake air temperature,

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

The electrical resistance of the ther-
mistor decreases in response {o air
temperature rise.

Ajr temperature sensor cannot be
removed as a single unit.

Cylinder head temperature sensor
| -

CYLINDER HEAD AND

Air lemperature
SEMSOT

. :
\ | ]I Iﬁi AIR. TEMPERATURE SENSOR
- CHARACTERISTIC CURVE
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BAROMETRIC
PRESSURE SENSOR

This sensor is built into the control
unit and senses the barometric pres-
swre in order to compensate for the
density of the intake air.

This sensor cannot be replaced, ad-
justed or checked as a singla unit.

If it malfunctions, replace control
unit.

EXHAUST GAS
SENSOR

The exhaust pas sensor, which is
built into the exhaust manifold, moni-
tors the demsity of oxygen in the ex-
haust pas. It consists of a closed-end
twhe made of ceramic zirconia and
other compenents. Porous platinum
electrodes cover the tubes inner and
outer surfiices. The closed-end of the
tbe is exposed to the exhaust pas in
the exhaust manifold. The tubes outer
surfuce contacts the exhaust gas while
the inner surface contacts the air.

ENGINE FUEL — Efectronic Concentrated Engine Control System (E.C.C.5.)

- Exhaust gas sensor—

SEF118A

DETONATION
SENSOR

The detonation sensor is attached
to the cylinder block and senses engine
knocking cenditions. The sensor moni-
tors the knocking from each combus-
tion chamber and sends an electric sig-
nal to the control unit where it is
changed to a knocking signal.

High-tengion cahle

5, Ausiliary
» cooling fan

f.l I'.

|_Delomli1:m
0il level pug&J sensor

SEF1204

j il
F;L P oL ‘éﬂ
D2 @ @EHE Sl

SEC22I8
1 Louver 5 Terminal support
T Firconia twbe i Boois
3 Halder 7 Connector
4 Spring

SEF1214

PARK/NEUTRAL
SWITCH

The park/neutral switch detects the
transmission pear selector’s position
and transmits an electric signal to the
control unit,

CAR SPEED SENSOR

The car speed sensor provides a car
speed signal to the control unit.

The speed sensor consists of 4 reed
switch, which is installed in the speed
meter unit and transforms car speed
into a pulse signal,

BATTERY VOLTAGE

Battery voltage is sent to the con-
trol unit, which then function to com-
pensate the variability in it.
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FUEL INJECTION CONTROL

There are two ways to control fuel
injection: opendoop control and

closed-loop control. Which one is used
depends on the cylinder head tempera-

ture, engine rpm, engine load, exhaust
gas sensor signal and so forth,

Temperaiure of engine

1 3

CYLIMDER HEAD TEMPERATURE SENSOR

Opening of THROTTLE VALVE
throtile valve SWITCH

IGKITION SWITCH
“START™ POSITION

Engine rpm H

CRAMK
ANGLE
SEMSOR

Starting
aperation

AIR TEMPERATURE Tempemtane of
SENSOR intake air

Quantity of AlIR FLOW
intake alf METER

EC.C.5

CONTROL SEMSOR

EXHALST GAS

Deensity of oxygen in
exhaiust gas

UNLT

Battesy BATTERY
condition VOLTAGE

SENSOR

BARODMETRIC
PRESSURE

Altitede
during opefation

INJECTOR

SEF122A

The control unit determines the
proper quantity of fuel to be injected
from each signal input and then
operates the injector. Injections are
timed for each rotation of the e¢ngine
by the crank angle sensor signal and
are made simultanecusly in every
cylinder.

OPEN-LOOP CONTROL

For improved driveability, fuel
injection is controlled by open-loop
control when the engine is cold, when
driving at high speeds or under heavy
load and when the fuel shut-off system
is in operation. With open-loop con-
trol, the mixture ratio is determined
by the Central Electronic Control Unit
(C.E.C.U.) to correspond to the engine
rpm, engine load and engine warm-up
conditions,

Opendoop control will activate
under the following conditions:

In the following instances, the con-
trol unit emits a signal that will return
mixture ratio to the best point which
will keep a good driving condition.

EF-36

Starting engine
When starting engine.

Cold engine

Cylinder head temperature is below
40°C (104°F).

Driving condition

When driving at high speeds (about
3,600 rpm) or under heavy load.

Exhaust gas sensor time
monitor

o When an exhaust gas sensor moni-
tors a too rich condition for more
than 6 4 seconds.

# When an exhaust gas sensor moni-
tors a too lean condition for more
than 10 seconds,

Fuel shut-off oparation

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

The graph below shows the fuel
shut off range.

2,000 ';
Ei- I = 1,700
5 S 1550
=
2 1,500
[15)

0432y 50 {-IEEJ 100 (211)
Cylinder head temperature °C (°F)
SEF1234A
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Deceleration from zone “(&)

Fue] is shut off; and fuel is injected
again in zone “(@".

Deceleration from zone *(8)™

Fuel is shut off; and fuel is injected
again in zone “{O) ",

Deceleration from zone “@" and

nl@"

Fuel is not shut off.

Engine rpm increased in the crder
ﬂr ll@} n1 u@ ..1, -u1: H.i'ld 1 @ n-_
(Idle switch ON, downhill driving,
etc.)

Fuel is not shut off in zones “ (@) ",

u@n ﬂ.ﬂd un; i.n rone u@"’

fuel 15 shut off.

MIXTURE RATIO FEEDBACK
CONTROL

(Closed-loop control)

This system is designed to control

the mixture ratio precisely to the
stoichiometric point 30 that the
three-way catalyst can minimize CO,

HC and NOx

emissions

simulta-

neously. The system uses the oxypen
sensor located in the exhaust manifold
to pive an indication of whether the
inlet mixture ratio is richer or leaner
than the stoichiometric point. The
sensor lransmits a nonlinear voltage
to the electronic control unit. The
control unit adjusts the injection pulse
width according to the sensor voltage
so the mixture ratio will be within the
narrow  window of the three-way
catalyst. During engine warm-up
period, however, this system becomes
open until the sensor reaches the
operating temperature,

Controlling section Contralled section Combusting section iii"i:""“':’mm"“g Result
Injector Exhaust gas Catalytic
N80T converter
e -~ . —
Control unit ; E@l‘:’l
-
- I Cutput J
s rs
I— Basic signal Exhaust gas

i Adr-fuel ratio feedback signal ]-1—

SEF1244

FUEL PUMP
CONTROL

The fuel pump is controlled by the
tentral electronic control unit adjust-
ing \o the engine conditions. The sig-
nils from engine crank angle and igni-
on switch are used for the fuel pump
pperalion.

FUEL PUMP

Roller

Quilet EF2524

—— MNormal flow

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

Reliel valve

Outler

Inlet

Pump

SEFGG4
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A relief valve in the pump is de-
signed to open when the pressure in

(3.0 to 4.5 kg/em?2, 43 to 64 psi) due
to malfunction in the pressure system.

drop of pressure in the fuel pipe when
stopping the engine.

FU

the fuel line rises over 294 to 441 kPa The check valve prevents abrupt F
into
disct

FUEL PUMP ELECTRICAL CIRCUIT thro
pulss

FUEL PUMP RELAY Ther
ﬁ E@}j CONTROL UNIT 1::;:;
< L H {6
3 =
[ E"'.
FUSIBLE LINK — To dropping resistor }Eq
0 O )
-0 O
FUSIBLE EFI RELAY
s ENGINE
AOTATION
= O IGN. SWITCH SIGNAL
t/sﬂn'r
®
BATTERY | D
1 CRANE ANGLE SENSOR =
S SEF1264 iy
Fuel pump operation —
lgnition switch 3 , - Crank angle sensor signal Fuel pump relay
n Fuel : g sig pump relay
position MELpUmE operation EOE: specd (received by control unit) state
ON Operates for 5 seconds Stops 120% signal: None ON for 5 seconds FUI
E
Stops Below 20 rpm 1207 signal: None for 1 second OFF
START
Operates Above 20 rpm | 1207 signal: Provided in | second ON FUE
& Stops Below 20 rpm 120% signal: None for 1 second OFF
N R
Operates Above 20 rpm | 120 signal: Provided in | second ON A
Dia
Fu
chs
[l
Fe
T
absc
the
MEn
C
sUTE
and
the
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FUEL FLOW SYSTEM

Fuel is drawn from the fuel tank
into the fuel pump, from which it is
discharged under pressure. As it flows
through the mechanical fuel damper,
pulsation in the fuel flow is damped,
Then, the fuel is filtered in the fuel

filter, goes through the fuel line, and is
injected into the intake port.

Surplus fuel is led through the pres-
sure regulator and is retumed to the
fuel tank, The pressure regulator con-
trols the injection pressure in such a
manner that the pressure difference
between the fuel pressure and the
intake manifold vacuum is always 250
kPa(2.55 kgfem?2, 36.3 psi).

4 B
| Fuel tank IIIL
e
—— . ———HF‘ rFuel
Pressure r ; fi | damper
regulator — | =___._'|_ = 5 T
M M ' ~
{. for :
—— Tl Fual pump—‘-

Injector ) F ._qc.: {—:Ji.ll regulator

(o 1 ‘ i o L
| A T et i Tt \_"
Mg L
ey i B =
i) h:
F‘-T-T_" AALC. valve
L v \ SEF126A
FUEL PUMP FUEL FILTER
Refer to FUEL PUMP CONTROL.
t Fuel outlet

FUEL DAMPER

Alr chamber =
'\K 4R
; e Bl
Dizphragm "
o :
Fuel act] P - Fuel
chamber 2% s

np

Fuel inlet

SEFOo7

The fuel damper acts like 2 shock
absorber in fuel flow discharged from
the fuel pump. There are not adjust-
ments on this damper,

Change in the pump discharge pres-
sre is monitored by the diaphragm
and spring, which vary the volume of
the fuel chamber.

T Fuel inlet
EF 2564

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

If car is operated under extremsa
adverse weather conditions or in areas
where ambient temperatures are either
extremely low or extremely high, the
filter might become clogged. In such
an event, replace it immediataly.

PRESSURE REGULATOR

To imtake manifold

Air chamber —f Valve

Diaphragm.

Fuel inlet

Fuel chamber

T fuel
tank

SEF100

The pressure regulator controls the
pressure of fuel so that a pressure dif-
ference of 250 kPa (2,55 kgfem?, 36.3
psi) can be maintained between the
fuel pressure and intake manifold
vacuum. The pressure regulator is
divided into the air chamber and fuel
chamber by the diaphragm. Intake
manifold vacuum is introduced into
the air chamber, thereby keeping dif-
ferential pressure constant causing
excessive fuel to return to the fuel
tank through the retum side port. This
constant differential pressure provides
optimum fuel injection in every mode
of engine operation.

kPa (kgfcm?, psi)

196

(2.0 Fuel pressure
o 4 28)
E “Rﬁ 2500 kPa (2.55 kg/em?,
L] S 2 3 g £
& ] gy
ik -
g 0 Time =
2 _og Full  Manifald
(1.0, L1dling throttle  yaepum
—14)

EF258A

Inspection

If the fuel pressure is other than
that specified, first check the fuel
pump and then check the following
items:

If fuel pressure is too high:
Vacuum hose connected to pressure
regulator poorly, clogged fuel re-
turn piping, or faulty pressure regu-
lator.

EF-39
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If fuel pressure is too low:
Clogged fuel pump, fuel filter, or
fuel tank; leak in the fuel system,
or faulty pressure regulator,

Replacement

EF 1334

. Reduce fuel line pressure to zero.
2. Disengage vacuum tube connect-
ing regulator 1o intake manifold from
pressure regulator.

3. Remove screws securing pressure
repulator,

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

Place a rag under pressure regulator
to prevent splashing of fuel.

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

6, For installation of fuel hose, re-
fer 1o Fuel Hose.

FUEL HOSE

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

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

CAUTION:

a. Do not reuse fuel hose clamps after
loosening.

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

c. Tighten high pressure rubber hose
clamp so that clamp end iz 3 mm
(0.12 in) from hose end or screw
position {wider than other portions
of clamp) is flush with hose end.

[T : Fuel hose clamps
1.0-1.5N-m
{0.10 - 0.15 kg-m,
0.7 - 1.1 ft-lb}

EF-40

EF97E

=~ ==3mm{0.12 in]
—

{ _H '

€]

EF336A

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

Insert high pressure fuel hoses into
their proper positions as instructed
below.

Type (A): Insert rubber hose until its
end contacts unit,

Type (B): Push end of rubber hose
onto fuel pipe until it contacts inner
hulge.

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

Type @: Push end of rubber hos
with hose socket onto unit by hand
as far as they will go. Clamp is not
necessary at this connection.

Type @: Push end of injector rubber
hose onto fuel pipe until it is 28 mm
{1.10 in) from end of pipe.

b

r ~ Fuel retuen pipe

Fuel pump

Injector——i=

L Fuel pipe

SEF1274
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o INJECTOR The dropping resistor is wsed to
ed lower the source voltage to a level
'I Retirn spring suitable for the injector. I|
its Electric terminal _ Thla drnppmg re_s&_-s.tm is connected
in series with the injector. It reduces
5 the voltage to approximately 1/4 of
er the source voltage.
O '..- {
50 e o |
B é‘giﬁm\ DR h—_+ P
, [ PR 1
— 2 Filter
2 Magnet coil INSPECTION
and Needle valve EEFOER
not When engine rotates
e . 1. Start the engine and, using a |
2 The injector operates on the sole- screwdriver, determine whether oper-

nodd valve principle. When an electric
signal is applied to the coil built into

1
LT : : )
the injector, the plunger is pulled into
the solencid, thereby opening the 3
needle valve for fuel injection. The

ating noises can be heard from each
injector.

guantity of injected fuel is in propor-
tion to the duration of the pulse ap-
plied from the control unit.

%“%

] SEF099 ||

1 Imjector lower rubber insulator
2 Injector lower holder

3 Injector upper rubber insulator
4 Injector upper holder

5 Injector

2. Release the idle and air-fuel ratio
feedback controfs. While the engine is
idling, disconnect the injector wiring

connectors one by one, beginning with
Brogntng rasletor No. [, rto determine w.fwﬁzergany
E: changes occur in idling speed or

stability.

(1) The injection can be considered
faulty if the idle does not change when
the connector is disconnected.

(2) If the changes in the idle are even
i'_ur each cylinder, the injector's opera-
tion can be considered normal.

Injecrur connector
/ _ u-li?}"f"’
" - -

]
0opanon]

Power source

Electric
terminal |

Cylinder No. (6) (5) f} (3 (3 fJ

SEFa7?

SEF 1284
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a, Disconnect the exhaust Qas SENSOrS 3. Connect inspection lamp Lo injec- FU EL SYETEM
harness to release the air-fuel ratio tor harness connector.
ot el PRESSURE CHECK
b. To release the idle control, attach a
vacuum handy pump to the AAC.
yalve hose, and adjust until the
specified idle speed is reached.

Before disconnecting fuel hose, re-
lease fuel pressure from fuel line for
safety reasons.

Apply vacuwm
until the

specificd idling
rpm is maintained.
I e NS

RELEASING FUEL PRESSURE

1. Start the engine.

ke 2. Open back door and remove cen-
L \ t
 Engine tachometer — 1= MY ter Dnlne:au COVES,

& 3, Disconnect fuel pump connector.

4. After starting engine or cranking —
engine, check inspection lamp to see ’ :
if it flashes at regular intervals. If so,
electric signals are being properly
transmitted to injectors.

a. The engine should be cranked at a

Engine will not start speed of more than B0 rpm.

b. The control unit may fail to gener-
ate @ correct pulse signal at amn
excessively low battery voltage. Itis
reeommended, therefore, that a
battery voltage of more than 9 volts
be applied during the cranking
oparation.

1. Inspection lamp, as shown in
figure below, is required for this test.

5. If the inspection light illuminates,
determine whether the electrical resist-
ance between the injector terminals is

4. After the engine stalls, crank the
engine two or three times.

normul. 2 : i\
N e 5 Turn the ignition switch “OFF".
ar va s -3 0 5
Lot m . Connect fuel pump connector.
B If engine does not start, remove

fuel pump connector and crank the
engine for about 5 seconds.

Make inspection lamp 85 follows:
1) Prepare 12V-3W lamp.
2) Prepare socket and set lamp in it.

3) Use flat plate terminals 3 mm (0.12
in} wide, 0.8 mm {0.031 in) thick e
as male terminals. Place flat plate _.! A e, e é?fd e
terminals parallel with each other |‘_“n S --sialmﬂ FUEL PRESSURE CHECK
and keep distance between inside
faces 2 mm (0.08 in). Then secure When reconnecting the lines, always
terminals by wrapping insulation use new clamps and be sure to bosition
tape or with suitable terminal body. them correctly.
7. Disconnect injector harness con- 6. If the resistance value is abnormal, Use a torgue driver to tighten
neclor. replace the injectar. clamps.




. Install Pressure Gauge (J 25400-
34) between fuel filter hose and metal
pipe at point shown. For convenience
in later tests, position gauge so that it
can be read from driver's sea.

Fuel hose from
fuel filter

Tighten clamps securely to prevent
fucl leaks

SEFG7T4

ENGINE FUEL - Efectronic Concentrated Engine Control System (E.C.C.5.)

SEF 14BA Battery

6. Observe fuel pressure readings as
vacuum is changed.

A

2. Start engine and read fuel pressure
fauge.
At idling:
Approximataly 206 kPa
(2.1 kg/fem2, 30 psi)
The moment accelarator padal
is fully depressed:
Approximately 255 kPa
(2.6 kgfem2, 37 psi)

3. If fuel pressure is not as specified,
replace—pressure regulator, and repeat
fuel pressure check,

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

4. Connect variable vacuum source,
123738 or equivalent to fuel regula-
tor, Disconnect fuel pressure repulator
vacuum hose from intake manifold
and attach hose to variable vacuum
source.

5. Disconnect fuel pump connector
and apply battery voltage when check-
ing the following,

Vacuum Fuel pressure

With 0 kPa (0 mmHg, 0 inHg)
vacuum fuel presure should ba
248 to 255 kPs (253 to 2.60
kg/em?2, 36 to 37 psi)

SEFGTE

Vacuum Fuel pressure

With 16.9 kPa {127 mmHg,

5 inHg) vacuum fual pressurs
ranga is 228 to 241 kPa {2.32
to 2.46 kgfem<, 33 to 35 psi)

SEFGT6

Vacuum Fuel pressure

With 33.9 kPa (254 mmHg,
10 inHgl vacuum fusl prossuare
range is 214 to 221 kPa {2.18
to 2,25 kgfem2, 31 1o 32 psi)

SEF&TT

Vacuum Fuel pressure |

With 50.8 kPa {381 mmHpg,
15 inHgl vacuum fusl prassurs
range is 200 to 207 kPa (2,04
to 2,11 kgfem 2, 20 to 30 psil

SEFETE

Vacuum Fuel pressure

With 67.7 kPa (508 mmHg,
20 inHg) vacuum fual pressure
range s 179 to 193 kPa (1.83
to 1,97 kgfem?2, 26 to 28 psil

SEFG79

Fuel pressure must decreass as
vacuum increases. If results are un-
satisfactory, replace pressure ragulator.

7. Reconnect fuel pump connector,

8. Disconnect  variable  vacuum
source and connect fuel pressure regu-
lator vacuum hose to intake manifold,

REPLACEMENT

I. Lower fuel pressure,

Refer 1o FUEL PRESSURE
CHECK.
1. Disconnect electric connector
from injectar,
3. Disengage harness from fuel pipe
wire clamp.
4. Disconnect  blow-by  hose at
rocker cover side.
3. Disconnect vacumm tube (con-
necting pressure regulator to intake
manifold) from pressure regulator,
6. Remove air regulator pipe.
T.  Disconnect fuel feed hose and
fuel return hose from fuel pipe.

Place a rag under fuel pipe to pre-
vant splashing of fual.

EF-43
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8. Remove bolts securing fuel pipe.

SEF1304

9 Remove screws securing  fuel
injectors,

EF2304

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

EF136A

EF-44

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

Place a rag under injector when dis-
connecting fuel pipe to prevent splash-
ing of fual.

SEF0D99

1 Injector lower rubber insulator
2 Injecior lower holder

3 Injector upper rubber insulator
4 Injector upper holder

5 Injecior

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

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

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

INJECTOR RUBBER HOSE

If necessary, replace injector rubber
hose. Proceed as follows:

Remaoval

Hraided reinforcement 4
Soldering iron )

/ ﬁa

i

EFG51

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

2. Heat soldering iron (150 watt ) for
5 minutes. Cut hose into braided
reinforcement  from mark o sockel
end.

Do not feed soldering iron until it
touches injector tail piece.

CAUTIDN:

a. Be careful not to damage socket,
plastic connector, etc. with solder-
ing iran,

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

3. Then pull rubber hose out with
hand.

Installation

1. Clean exterior of injector tail
piece.

2, Wet inside of new rubber hose
with fuel.

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

Clamp is not necessary at this con-
nection.

CAUTION:

After properly connecting fuel hose
to injector, check connection for fuel
leakage.
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ELECTRONIC IGNITION TIMING CONTROL

The ignition timing is controlled by
the central electronic control wnit
adjusting to the engine operating con-
ditions: that is, as the best ignition
timing in each driving condition has
been memorized in the unit, the igni-
lion liming is determined by the elec.
tric signal calculated in the unit.

The signals used for the determina-
tion of ignition timing are cylinder
head temperature, engine rpm, engine
load, engine crank angle, detonation
sensor and so forth,

Then, the signal from the central
electronic control unit is transmitted
to the power transistor of the ignition

coil, and controls the ignition timing,
If there is engine knocking, a detona-
tion sensor monitors its condition and
the signal is transmitted to the central
electronic control unit. After receiving
it, the control unit controls the igni-
tion timing to avoid the knocking
condition,

Ignition key

Igmition Cail

Secondary Winding

Battery E
|8 s iG]
& G
Frrra To starler —=——--—

f

C.E.C.u.

Cyl. Head Temp, Sensor

5

Air Flow Meter

Thrattle valve switeh

e

Detonation sensor

Crank Angle Sensor

gn [ )

1

Power Transistor

S110
i

f_ Cap

rimary Winding

\

Distnibutor Yé_—

//— Rotor Head

SEF131A
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Electronic Concentrated Engine Control System (E.C.C.5.) —ENGINE FUEL

ADJUSTMENT

Ignition timing is automatically
controlled by the control unit, and it
is usually unnecessary (o adjust it
However, the ignition timing can go
wrong if the crank angle sensor mount-
ing position pets out of alignment.
When this happens, the crank angle
sensor must be adjusted.

Adjusting procedure

1. Loosen two crank angle sensor
mounting bolts {the bolts that secure
the sensor to adjuster), and adjust igni-
tion timing to the specified value by
turning adjusting screw.

Ipnition Adjusting | Crank angle
timing SCICW SENSOT
5 Move
To advance: Tighten o ;
upwird.
M
To retard: Loosen e
downward,

- Ignitin_n timing ad.jll-.lil'l_ng_ screw

g N, oy e
O -“’.P-"'j'

Adjust by loosening both upper and

=
=
o

a. Ignition timing cannot be adjusted
an the distributor,

b. Mote that the ignition timing value
of the whole operating range will ba
changed if the ignition timing at
idle is not within the specified
values,

2. After adjustments are completed,
retighten  the crank angle  sensor
mounting bolts, and recheck the radial
direction adjusting dimension of the
crank angle sensor and idling ignition
timing. {Refer to crank angle sensor.)

2 :-v.-} H :'l",-'u,l'__ s
- Check Mo, 1 eylinder”

Iower bolts SEF1324

EF-46

SEF133A

IGNITION COIL

The ignition coil has a built-in
power transistor. The signal from the
control unit is amplified by the power
transistor, This amplified signal is used
to connect and disconnect the ignition
coil’s primary current to generate high
voltage across the secondary coil, and
thereby create a spark in the spark

plug.

lgnition coil
SEF1344

Power transistor .

DETONATION SENSOR

The detonation sensor is installed
in the side face of the cylinder block.
It converts the vibrations caused by
pressure in the combustion chamber
into electrical signals. 1T the engine
knocks while operating, the abnormal
vibration will be detected by the deto-
nation sensor. This signal is then sent
to the control unit to retard the igni-
tion timing to prevent further
knocking.

SEF1271A
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ENGINE FUEL — Efectronic Concentrated Engine Control System (E.C.C.5.)

EXHAUST GAS
RECIRCULATION
(E.G.R.) CONTROL

EG.R, is controlled by the central
glectromic control unit adjusting to the

engine operating conditions.

Cylinder head temperature, enging
rprn, engine load, air temperature and
barometric pressure are used for the
determination of the E.G.R. amount,

— Solenoid valve

|
E.G.R. control valve - |

(5 ey sedtion

Constant
pressure valve

=] | s lion

S

et 1

~ Turbochanger

i
bk
e

_-;-F-"_‘F:"TL—

eib }J One-way > 8

il g 0
x St

g

VOM:- | Il ._-:J_ :
i =i
| i |
2 Si==3
= I:’ | >
valve o ALCC %
Eil.
=
=]
i

= N

rfl "o EGLR. passage
|
I Air Mow meter

Crank angle sensor
Cylinder head temp. sensor

S — & If
Throttle valve switch LI— -

Ignition switch - Contiol Uit
Battery voltage B
Adr tempera ture Sensor—— — Barometric pressure

1

]

SUNSOT
SEF136A

These signals are transmitted 1o the
control wnit where oplimum E.G.R,
quantities are recorded. To obtain the
aptimum  E.G.R. quantity that corre-
sponds to the engine operating condi-
tions at the time, an electric signal is

OPERATION

zent to the vacuum control modolator
(V.CM.). The vacoum control modu-
lator transforms the electric signal toa
vacuum signal, which in turn controls
the EJG.R, valve,

.L' T ” E i L v
Cylinder head | Throttle Starter VM v."'“' EGR.
temperature valve ; solenoid EGR.
& o i switch control valve
C({°F) switch valve
ON ON Not
felow 57 (135) OM Closed
OFF OFF actuated
ON ON ON Closed 2
actuated
57-115
(135-239) ON-OFF
OFF OFF (control Open Actuated
vieuum
Ahove ON ON Mot
5 ON Closed
I.]S{._3g} OFF DFF actuated

VACUUM CONTROL
MODULATOR (V.C.M.)

The vacuum control modulator is
composed of a pressure regulator and
solenoid valve. Intake manifold vacu-
um s used as the vacuum source for
the pressure regulator. The passape
leading to the atmosphere is controlled
by solenoid valves. Using these com-
ponents, the vacuum control modula-
tor provides vacuum to the EGR,
villve and A A.C. valve (for idle speed
control) following the electric signal
from the control unit,

IFrom intake
manilol
To AAC,

valve
SEF137A

- *w ol
Freshair 877 50 vaie

ONE-WAY VALVE

The one-way valve is wiilized for
the purpose of preventing the V.C.M,
from applying positive pressure in high
speed conditions.

This valve is installed in the vacuum
ling leading 1o V.CM.

From intake Ribier

mranifold - =
VILCREREIT) 1l gﬂ‘;"n.:._.m.
iColor: Black :
:I White)
SEC213
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Electronic Concentrated Engine Control System (E.C.C.5.) —ENGINE FUEL |

Operation by the sipnal from the control unit, E.G.R. CONTROL VALVE At
If the intake muanifold vacuum ex- portion B or C opens or closes to allow The E.G.R. control valve controls st
ceeds —16.0 kPa (—120 mmHg, —4.72 a controlled amount of air to enter the  the quantity of exhaust gas to be led .':i“n,
inHg), portion A of the vacuum cham- —16.0 kPa (—120 mmHg, —4.72 inHg)  to the intake manifold through vertical C
ber is closed, and the vacuum in the vacuum passage. A properly controlled movement of the taper valve con- o
chamber is kept at a constant —16.0 vacuum is thus sent to the EJG.R. or  nected 1o the diaphragm, to which = Em_’
kPa (—120 mmHg, —4.72 inHg). As AAC. valves and controls the E.G.R.  vacuum is applied in response to the ;m,
the solenoid valve is turned on or off or A.A.C. valve operation. opening of the throttle valve. T
Spring @
Ope
Manifold vacuam e To A AL valve —
Spring q_} | |
1] _ Cyl
. Air T To control unit fen
A
Diaphragm ~ \\ Adr
f' | c Solenoid valve section Wi
Constant pressure L~ To E.G.R. control valve
valve section Cra
Yacuum chamber I Diaphragm spring 4 Valve
[—16.0 kPa (—120 mmHp, —4.72 inHp) constant] 2 Diaphragm 5 Valve seat (Er
SEF138A 3 Walve shaft 6 Valve chamber E—
Th
(Id
Ne
IDLE SPEED CONTROL Al
T
- ————— —— Solenoid valve section i|:_1tal
= tity
V.M. pass
IE5P
A.A.C. valve Fln the'
Control signal
Constant |
pressure 2
valve ‘]l' -~ control valve

:i ] . I:-)r:c-w:}' | L

I'.I ([nlakemani.l'uh.l Yelve ‘

I |

= Air conditioner switch ra- Crank angle sensor

R i linder head tem u
] e Control unit = Cy d temperature sensor

IGNITION E — ) | = Neutral relay (Neutral switch)
pORSEMERLI Y === | Battery voltage
Bl

— Car speed sensor
Throtile valve switch Ignition switch

SEF1394
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ENGINE FUEL - Efectronic Concentrated Engine Controf System (E.C.C.5.)

The idle speed is controlled by the
central  electronic control unit  ad-
justing to the engine operating condi-
tions.

Cylinder head temperature, engine
ipm, engine load, throttle valve and
gear positions are used for the deter-
mination of idle speed,

The central electronic control unit

senscs the idle conditions, and deter-
mines the appropriate idle speed at
each gear position and cylinder head
temperature, and sends the electric
signal corresponding to the difference
of the best idle speed and actual idle
speed to the vacuum control mo-
dulator,

The wacuum control modulator

transforms the electric signal into a
vacuum signal and transmits it to the
AAC, valve

The AA.C. valve has a feedback
control system which controls the idle
speed by the vacuum signal.

It is unnecessary to adjust the idle
speed because of the idle speed feed-
back control.

Operation
V.C.M. valve AAC, valve
Input
P open period open angle Idle rpm
Cylinder head Hot Decreases Decreases Decreases
temperature sensor Cold TiEtensds Tioees Ticrances
Air conditioner ON Increases Increases Increases
i OFF Decreases Decreases Decreases
Crank angle sensor High Decreases Decreases Decreases
(Engine epm) Low Increases Increases Increases
Throttle valve switch ;
(Idle switch) OFF - ON Increases Increases Decreases gradually
N —+ [} position Increases Increases Constant
Meutral relay
I + N position Decreases Decreases Constant
A.A.C. VALVE Opsration -
. Dinphragm _ _
The A.A.C, valve is attached to the C ; -x *— Diaphragm spring
: : ontrol vacuum Opening of - S
infake manifold. It controls the quan- frora VC M valva | ARG el ——— Control vacuum
tity of air that flows through the by- «Pa {nu;ﬂ:l .inH ) :ﬂr’ Bl | by from V.C.M.
pass port of the throttle chamber in 8 1778 Passage s [ valve
msponse to the control vacuum from 0(0,0) Fully open
the V.C.M. valve,
0(0,0) =
-16.0 Open to close _
(—120, —-4.72) £
Alr passage SEF141A
—16.0
From V.C.M. (—120, -4.72) Fully closed

SEF1404

VACUUM CONTROL
MODULATOR

Refer to E.G.R. CONTROL.

ONE-WAY VALVE
Refer o EG.R. CONTROL.

EF-40




Ajr Flow System — ENGINE FUEL

AIR FLOW SYSTEM

Auxiliary air control (A.ACa valve
&

Vacuum control modulator (V.C.M.) — o

T Throttle valve
switch

———— Air regulator

[,

£
I Vacuum cont rol
valve

Bypass valve L Emergency
controller ] | relief valve

!

m— From Fuel tank

Adr cleaner

4 # L
&
— — 1|
Compressor s Air Mlow meter
= Turhine AlF tempetatune Sensor
Turhocharger unit
SEF102A
AIR CLEANER INSPECTION AIR FLOW METER
A clranes Replace filter more frequently Refer to FUEL INJECTION CON-

under dusty driving conditions. TROL.




ENGINE FUEL - air Flow System

TURBOCHARGER

The turbocharger is installed on the
exhaust manifold. This system utilizes
exhaust gas energy to rotate the tur-
bine wheel which drives the compres-
sor turbine installed on the other end
of the turbine wheel shaft. The com-
pressor supplies compressed air to the
engine to increase the charging ef-
ficiency so as to improve engine
output and torque,

To prevent an excessive rise in the
supercharging pressure, a system s
adopted which maintains the turbine

speed within a certain range by con-
trolling the quantity of exhaust gas
that passes through the turbine. This
system consists of a by-pass wvalve
controller which detects the super-
charged pressure and activates a by-
pass valve that allows a part of exhaust
gas to be discharged without passing
through the turbine.

To prevent an abnormal rise in
supercharging pressure and possible

engine damage in case of a malfune-.

tion, an emergency relief valve is
provided as a safety device in the
intake manifold.

Intake manifold

=~ Throttle chamber

— Emergency relief valve

E o/ Exhaust gas inlet of turbinu?
ch I E A - By-pass
= valve
Air outlet of ﬁ controller
compressor —._
2 | Exhawst manifold
il By-pass valve
{.} Front tube

/ U

Air inlet of compressar _/ Compressor

'{} Turbine turbine
I Turbocharger

L Exhaust gas outlet of

SEF9GH

OPERATION

The by-pass valve controller nor-
milly detects the supercharging pres-
sue al the outlet of the compres-
wr housing, All exhaust gas flows
hrough the turbine when the super-
tharging pressure is below the speci-
fied pressure P,

Specified supercharging pressura
Py

427 -50.7 kPa

(320 - 380 mmHg,

12.60 - 14.96 inHg)

From exhaust manifold

charging
[\ pressure
is low,

SEF964

1 By-pass valve

2 By-pass valve controller
3 Compressor

4 Turbine

As the engine speed increases and
the supercharging pressure approaches
the specified pressure value Py, it
exerts a force on the diaphragm of the
by-pass valve controller, thereby open-
ing the by-pass valve,

As the valve opens, part of the
exhaust gas by-passes the turbine and
goes directly to the exhaust tube. Asa
result, the turbine speed is kept con-
stant and the supercharging pressure
maintained at the specified pressure
level.

Supercharging pressure is high. |

Supercharging pressure
r 427 - 50.7 kPa
(320 - 380 mmHg,
12.60 - 14.96 inkg)
y] | TS

I
I
|
|
]
I
]
|

i
Approximately 2,400 rpm
Iingine rpm ——=

SEFa70
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Air Flow System — ENGINE FUEL

The emergeney relief valve operates
as follows:

When the pressure in the intake
manifold exceeds Pmax, it exerls a
force on diaphragm. Then the upper
cover, connected to the diaphragm by .
a shaft, is pushed open, and the excess i
pressure in the intake manifeld is re- " Intake
leased into the atmosphere. manifold

When the pressure in the intake
manifold is below P max.

Upper cover
"

=
Chaphragm

Pmax: 14! 7L
50,7 -53.3 kPa
{380 - 400 mmHg,
14.96 - 15.75 inHg)

Charged air pressure

When the pressure in the intake
manifold is above P max.

Atmosphere

Charged air pressure SEFS74

1. Remove heat insulator, inlet tube,
air duct hose and suction air pipe.

2. Disconnect exhaust gas sensor har-
ness connector, front tube, oil delivery
tube and oil drain pipe.

SEF186A

3., Loosen nuts fixing turbocharger
to exhaust manifeld, and then remove
turbocharger.

REMOVAL AND INSTALLATION

Exhaust manifold —

-

.
Reta

@
iner

*. Replace if necessary,

SEF1BEA

EF-62

SEF1B7TA

4, Install in the reverse order of
removal.

DISASSEMBLY AND
ASSEMELY

Turbocharger should not be disas-
sembled.

4. Cl
contro

Do
{500 n
control

By
pres



ENGIMNE FUEL - Air Flow System

; INSPECTION

1. Inspect turbine and compressor
wheels for cracks, clogging, deformity

or other damage,
2. Revolve wheels to make sure that
- they turn freely without any abnormal

noise.
3. Measure play in axial direction.

Play {Axial direction]:
0.013 - 0.097 mm
{0.0005 - 0.0036 in)

Do not allow wheels to turn when
axial play is being measured.

J 4. Check operation of by-pass valve

controller.
SEFS73

Do not apply more than 66.7 kPa
(500 mmHg, 19.69 inHg) pressure to
controller diaphragm. Mercury manometer _\\“‘-.

By-pass valve controller stroke/ By-pass valie contealles
pressure: boost hose
0.38 mm {0.0150 in)/
41.9-47.2 kPa
{314 - 354 mmHg,
12.36 - 13.94 inHag)

5. Move by.pass valve to make sure
that it is not sticked or scratched.

6. Always replace turbocharper as an
assembly if any of the above items : Compressed
shows abnormalities. = :

SEF188A
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Air Flow System — ENGINE FUEL

TROUBLE DIAGNOSES AND CORRECTIONS

HH‘

Before using this chart, check the following items.
e Vacuum hoses and connections
e Wires and connections oil
s Engine fuel system e
® Emission control system
Oil
Condition 1: Low engine power
0il
Probable cause Corrective action
Air leak at the connection of compressor housing and 2 ; We
suction hosefinlet tube, or inlet tube and intake manifold. Correot the;connection, —
Exhaust gas leak at the connection of turbine housing :
: Correct the connection or replace gasket,
and exhaust manifold, or exhaust outlet
By-pass valve is stuck open.
' CHI/
Stuck or worn journal or bearing S— I
| Th
Replace turboch ik
Broken shaft i RACHUEE R anbly mani
This
in o
Sludge on back of turbine wheel Move
valve
sWilc
Broken turbine wheel

Condition 2: Excessively high engine power

Probable cause Corréctive action

Disconnected or cracked rubber hose Correct or replace rubber hose,

By-pass valve is stuck closed,

Replace turbocharger assembly.

Controller diaphragm is broken.

ST
OF

EF-54




ENGINE FUEL - air Flow System

Condition 3: Excessively high oil consumption or exhaust shows pale blue smoke

Probable cause

Corrective action

Oil leak at the connection of lubricating oil passage

Correct the connection.

il leak at oil seal of turbine

0il leak at oil seal of compressor

Worn journal or bearing

Replace turbocharger assembly,

THROTTLE
CHAMBER

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

SEF1434

INSPECTION

The throttle valve must move
smoothly when the throttle lever is
operated by hand.

AIR REGULATOR

The air regulator hy-passes the
throttle valve to control the quantity
of air for increasing the engine idle
specd when starting the engine at a
bimetal temperature of below 65°C
{(149°F).

Air outlet

Electric
terminal

Electric
terminal

SEF101

INSPECTION

A bimetal and a heater are built
into the air regulator. When the igni.
tion switch is turned (o the “START™
position or engine munning, electric
current flows through the heater, and
the bimetal, as it is heated by the
heater, begins to move and closes the
air passage in a few minutes. The air
passage remains closed until the engine
is stopped and the bimetal tempera-
ture drops to below 65°C (149°F).

1 Bimetal
2 Shutter
3 Heater

EF2534a
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Auxiliary Cooling Fan —ENGINE FUEL | =

AUXILIARY COOLING FAN - INSPI

ENTIRE

| yor W
DESCRIPTION OPERATION This
tion switch is turned off| and thereby e 1 temperat
The auxiliary cooling fan is located cooling down the temperature of fuel ® As soon as the AgaiLion switch ¥ s : 1
in the engine compartment, inside the injector and fuel hoses in turned off at an engine coola L,. Aft
The cooling fan operates after igni- the engine compartment, temperature of above about 105% ﬂ“jﬂ’lr'il r
(221°F), the cooling fan operate; SJP'FIIW
e When the ignition switch is tums 3‘ Dis
IGNITION SWITCH off at an engine coolant temperk: water
ture of below about 105 WAL ;
(221°F), the cooling fan operatts -l-lr-'j:hi_
when the engine coolant tempen T;S"C
ture rises above about 10570
{QZqu] ] tor terr
b | L ] Cuﬂ'l
' ' s Codl
? a. The cooling fan operates for aboul opet
| 17 minutes after the ignition switch
il L I is turned off. 3. I
E 1 BATTERY E: 1T 7 &% »H b. When the ignition switch is turned check
g L 1 B R i % motol
I : — to the “ON"" or “START" position,
= J r the cooling fan will stop even
5 i 3 a though it is in operation. FAN
COOLING FAN Q
MOTOR =
WATER TEMPERATURE
¥ L SENSING SWITCH
EF4824 :
Auxiliary cooling fan operation chart
: Water temperature n _ Auxiliary cooling
] £ a Qs o
Cooling water temperature “C (“F) sensing switch lgnition switch fan
i i 22 I i Operates
L _al:fuiac .I_bi.:ﬂl_1 l{_}_‘i L...I_j OM “OFF pera
“ACe™
below about 105 (221) QOFF
Dioes not operate
l\ON"“
il “START”

EF-56
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ENGINE FUEL - Auxitiary Cooling Fan

INSPECTION
ENTIRE CHECK

This check can be made at water
temperatures balow 105°C {221°F),

l. After turning ignition switch
"ON", set it at “OFF" position and
tperate timer,

5. Disconneci harness connector of
Wiler temperature sensing switch and
make a signal which indicates that
water temperature  has  exceeded
105°C (221°F), by grounding connec-
lor terminal at harness side,

# Cooling fan operates ... QK.
# Cooling fan does not
Operate: o NG,

3. If cooling fan does not operate,
check fan motor timer unit and fan
MOIOr 4% & purl_

FAN MOTOR

SEF140

I Alr duiet
! Clamp
3 Cooling fan

SEF141

I, Make sure continuity exists be-
meen connector terminals (&) and

®.

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

2. Then securely connect positive
terminal of a [2-volt d.c. power supply
to terminal (A), and ground terminal
@ .

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

Prepare 12V-3W lamp.

l. Connect terminal () to negative
terminal of power source, terminal (5)
to test lamp terminal and the other
test lamp terminal to negative terminal
of the power source.

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

o Test lamp does not glow ... 0K,
o Test lamp glows ..ooooveviveenn NG,
3. Connect terminal (2) to positive
SEF1da terminal of power source and discon-
nect it. (Operate timer)
FAN MOTOR TIMER UNIT 4. Connect terminal (3 to negative
The fan motor timer unit is located ~ terminal of power source.
inside the R.H. dash side panel. o Test [amp glows .....covovveieirns 0O.K.
e Test lamp does not glow ........ MN.G.

3.  Make sure that test lamp should
remain on for about 17 minutes after
step 3 is performed, and then go out.
6. While test lamp is on, connect
terminal (2) to positive terminal of
POwWer source.,

o Test lamp goes out ..., O.K.

’ o Test lamp does not go out ...... N.G.

Fuel pump relay 3 Jgnition accessory

? Seat belt warning relay
tifer wnit 4 Fan moior timer
unit

EF4594a,
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Auxiliary Cooling Fan —ENGINE FUEL

WATER TEMPERATURE
SENSING SWITCH

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

‘Thermal
transmilter

EFaasa

.-[_o_—"-:-'.

Water temperature swilch SEF1444

1 Thermotime swilch
1 Water temperature sensing switch
3 Thermal transmitter

EF-B8

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

e Resistance is infinite ... 0K

3. Increase solution temperature,

then check continuity hetween ter-

minal of lead wire and switch body.

e Hesistance varies 1o zero al a
temperature aboul 105°C
(2T i aisim s iseimn 0K,
If not, replace switch with a new

ane.,
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Ejectrical System Inspection —EN GINE FUEL

DESCRIPTION

Electrical system inspection should
be performed by using the E.C.C.5.

ANALYZER.
If the analyrer is not available,

some components can be inspected by
using the following procedures.

PREPARATIONS FOR
INSPECTION

VEHICLE PREPARATIONS
1. Turn ignition switch to “OFF"
position.

CAUTION:

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

2. Disconnect battery ground cable.
3. Disconnect lead wire from “5"
terminal of starter motor.

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

5. Disconnect 13-pin, 20-pin and 16-
pin E.C.C.5. harness connectors from
control unit.

CAUTION:

a. Before disconnecting ECCS harness
at 15-pin, 20-pin and 16-pin con-
nectors, ensure that ignition switch
is in the “OFF" position.

b. Be extremely careful not to break

or bend 15-pin, 20-pin and 16-pin
when disconnecting terminal.
Do not touch the circuit tester
probe to any unnecessary pin on
the 15-pin, 20-pin and 16-pin con-
nectors. Doing so could cause
damage to the circuit tester.

THROTTLE VALVE SWITCH TESTS

Test Mo. 1 1dle contacts

Tastar Lesds to Pins Notes Should Read
i*) i~} Throttle depressed Mo continuity
Ohmmeter T
3 15 Throttle released Continuity

[Pttt i
e LS
PEL

SEF14EA

If test is 0.K., go to Test No. 2.
If test is not O.K., go to Throttle
Valve Switch Adjustment.

Test Mo. 2 Insulation test

Taster Laads to Pins

MNaotes Should Read

i+) (=]

Olmmerer 18 Body
25 ground

oall

e
AL K
)\l v,

If test is O.K., go to Throttle Valve

Switch Adjustment.

EF-60

SEF145A

If test is not O.K., go to Compo-

nent Check.

Component check

SEFOATA

Connect chmmeter between engine
and terminals (8 and @5 . Ohmmeter

reading should be infinite.
If test is O.K., check harness.

If test is not O.K., replace compo-

nent and retest.
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ADJUSTMENT

Refer to THROTTLE VALVE
SWITCH.

AIR FLOW METER TESTS

Test Mo. 1 Air flow meter resistance

Component check

Testor Leads ta Pins MNates Should Reasd
[+) =)
Olsmmet BTG
el
13 16 280 to 40052

Fremve
L)

SN

SEFQaTA

Measure the resistance between

SEF145A
terminals 26 and @3. The standard
resistance is approximately 280 1o 400
If test is O.K., go to Test No. 2. If test is not O.K., perform compo- ohm.
nent check. If tast is O.K., check harness.
If test is not O.K., replace compo-
nent.
Test No. 2 Air flow meter resistance Component check
Testar Lewds to Pins MNotas Should Aead
i+] )
Ohmmeter Excepr 0 and oof
33 3l

W)

SEF150A

If test is O.K., go to Test No. 3. If test is not O.K., perform compo-
nent chack,

—_—

EF3104

While sliding flap, measure resist-
ance between terminals 33 and @0 _ If
resistance is at any value other than 0
and == ohm, air flow meteris normal.

If test is O.K., check harnass.
If test is not O.K., replace compo-
nent.
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Component check Al
Test No. 3 Insulation resistance
Taster Leads taPins Notas Should Resd T
| =) 5
Ohmmeter Eﬁ. Body | oo il 5
:; ground
: |
oA AR B
s
EF | EE] _
MLUJIIIL__IJ’IELJI Check insulation resistance between
EETTE the air ﬂnw‘mcler_hndy and any one
of the terminals 8, @1 and 8. If
continuity exists, the air flow meter is =
out of order,
If test is O.K., go to Test No. 4, If test is not O.K., perform compe- If test is O.K., check harness.
nent check. If test is not O.K., replace compo-
nent.
Test No. 4 air flow meter flap
Fully open the flap by hand to
check that it opens smoothly without =
binding. IT it doesn't, it is out of order.
If test is O.K., air flow meter is [
0.K. _']
If test is not O.K., replace air flow
meter, =
EF3184
J |
I S
&L
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AIR TEMPERATURE SENSOR TESTS

Component check

Test No. 1 Air Temperature Sensor

Tester Luoads to Pins Matas Should Resd @ E_m
(+) (=1 Intake air emperature z
Olamineter 20°C (68°F) or above Below 29k
. . Below 20°C (687F) 2.1 kit or above

EL;"#

PO

SEF1534

. Measure the outside air tempera-

SEF152A fure.
2. Measure resistance between termi-

nals @@ and @0 of the air flow meter |

If test is O.K., go to Test No, 2, If test is not O.K., perform compo- S ONTELoR. |
nent check, : '
If tast is O.K., check harness.
If test is not O.K., replace compo- ,
nent. f

Component check
Test Mo. 2 Insulation Resistance

Testar Leads to Pins Notes Should Read 'HF'
i+) -}
Ohmmeter o
39 | Body
ground

G
Pl
(]

SEF1564A

Check insulation resistance between

SEF1544 3
Iermma]@l and air flow meter body,
If test is O.K., air temperature sen- If test is not O.K., perform compo- If test is O.K., check harness.
nent check. If test is not O.K., replace compo-

sor is OLK.
nent. “
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CYLINDER HEAD TEMPERATURE SENSOR TEST

Cylinder head temperature sensor test

Testar Loads to Pins MNotes Should Reasd
) - 20°C (68°F) or above Below 2.9 ko
Chmmeter 4 Body N =
= ground Below 207°C (68 F) I 2.1 ko2 or above

CoAERrAL )G )
) [ e,

SEF1564A

If tast is O.K., test is complete. Component check
If test is not O.K., perform compo-
nent check.

EF 3294

ip the sensor into water main-
tained at a temperature of 20°C
(68°F), B0°C (176"F), etc., and read
its resistance.

CHARACTERISTIC CURVE
L | | [ ] i
[ (s o o]

70 e 1A ke ar —10% 114"

10+ | [S=y ]
B t | + l 4

g i A S [ =i

it 2.0 1029 ko at 2070

2 A . 163"!-1_]'

iz} |

iz 2 ’ "6 1o 1,00 kil

= bl at 50°C (122°F
0.4+ . + s 4 i

l]_,EI- - ¥ . —

0.4. 1 4 i

0.3 —l—|—

ﬂ_z - . } 4

1.

(b [0+

iy L -

S 1 s T O 1 N Y 1 {1
(=2230—d 1032 (6R) (104140041 T6)

Temperature " (719

EF3344

If test matches curve, sensor is O.K,
Check harness.

If test does not match curve, re
place sensor.

EXHAUST GAS SENSOR CIRCUIT TEST

Exhaust gas sensor circuit test

Taster Laads to Pins Notes Should Raad
(*} (=1 Disconnect exhaust gas sensor
, harness connector, and con-
' Ohmmeter Body nect EF1 harness termanal for 00
24 round | xhaust gas sensor Lo ground
E with a jumper wire.

| g i
| e e o
l@t@ﬂ:j@@

SEF157A

EF-64

If test is O.K., exhaust gas sensor
circuit is 0.K.

|
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CONTROL UNIT GROUND CIRCUIT TESTS

Control unit ground circuit tests

Tasiar Loads to Fins Matas Should Read
[+] -}
105
Ohmmeter ;g 12| Bady Coantinuity

SEF188A

If tests are O.K., ground circuits are
O.K.

If tests are not O.K., check wiring
diagram and harness,
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AIR REGULATOR AND FUEL PUMP RELAY CHE!
TESTS REL

: CHECKING AIR REGULATOR | Th
Test Mo, I Air regulator resistance - the d:
Tester Leads to Pins Motes Should Read |-——-
[+] =)
Ohmmeter Body 25 1o 905k (i
108 ground

T

L
SEF
SEFIE0A
1. Starting engine, and pinch rub. 1 F
If test is 0.K., go to Test No. 2. If test is not O.K., check air regula- ber ]}vc:se between throttle chamber 2 S
tor and air regulator, b
e Engine speed decreases during |
WAMMEUP. .« v v v v o oenqos QK
& Epgine speed remains unchanged |
afterwarmeup. ... ... ... QK |
Test No. 2 Air regulator power circuit 2. Disconnect hoses from both ends
Teiier Laads an Pt N ot Should Raad of air regulator, and visually check to
see if air regulator shutter opens.
v S ] - Daconnect s o 3. Disconnect electric connector of
TR, I e i
Voaltmetes 3. Connect battery ground Battery volage air regulator, and check confinuity.
108 :T“;“u{m ; ;‘:L.t:il:'i.m v Continuity should exist. If not, air |
a. L & v
& regulator is Taulty. |

(oS Eﬁﬁﬁf?ﬁ} ’E'Er_q EEEE %EEEH| % «Ohmmeter 5y Air regulator -
E‘_;ﬂ r l;][w_rH:l. L—__E-_E— g 0 | e el : jﬁ [ [ \ i ‘rf'?
won I = \Lig ¢ == b0
ey T 'ill | = 1 ;
| gt
SEF1594 LI P S
If test is O.K., air regulatar is 0.K. =
I tast is not O.K., listen for operat- h
ing sound of fuel pump.
If no sound is heard with ignition
“ON", check fuel pump relay.
If fuel pump operates with ignition
“0ON", chack air regulator.
Fuel pump operates for 5 seconds 4. Pry air regulator shutter to open r“
with ignition “0ON" when engine is not with a fat-blade screwdriver, then
running. close. If shutter opens and closes

smoothly, il i5 operating properly.

If test is 0.K., check harness,
If test iz not O.K., replace compo-
nent and retest.
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CHECKING FUEL PUMP
RELAY

The fuel pump relay is installed on
the dash right side.

SR —

SEFT03

-

Check terminals Nomnal condition

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

SEF 7G5

| Fiel pusmp felay 3 [gmition aceessory

1 Seat belt warning relay
timser wnit 4 Fan motor timer
unit

-3 Continuity -
3 -5 No continuity Continuity
@ - (6 Continuity No continuity

If test is O.K., check harness.
If test is not O.K., replace relay and

retest.
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INJECTOR CIRCUIT TESTS

Test No. 1 Cylinder No. 1

Component check

Taster Leads to Pins Maotes Should Rasd
(+) (=}
I. Conpect battery ground
Volimeter Body cable. Battery voltage
101 pround 2, lgnition “ON".

[=5]

SEF163A

If test is O.K., go to Test No. 2. If test is not 0.K., go to Compo-

nent Check.
Test No. 2 Cylinder No. 2
Taster Leads to Pins Motas Should Reasd
(+} (-1
YWoltmeter Ignition “0ON". Battery voltage
Body
102 ground

e ] J
CepeAneAl ]

o -

SEF164A

If test is O.K., go to Test No. 3. If test is not O.K., perform compo-

nent check.
Test No. 3 Cylinder No. 3
Testar Lasds ta Ping M otas Should Read
[+} -3
Voltmeter 108 Body Ignition 0N Battery voltage
ground

t‘?ﬂ HHESR

-E]
F&@E‘?@
)

SEF1EGA

If test is not O.K., go to Compo-
nent Check.

If test is O.K_, go to Test No. 4.

EF-68

EF213A

1. Disconnect ground cable from
battery.

2. Disconnect electric connectors
from injectors.

3. Check continuity between the
two terminals. Continuity should
exist. If not, injector(s) are faulty.

If test is 0.K., go to Dropping
Resistor Chack.
If test is not O.K,, replace injectors,
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Test No. 4 Cylinder No, 4

Tastar Loads to Ping MNates Should Read
i+h (-}
Yoltmeter Body Ignitian "ON"™, Battery voltage
104 proud
——T::{xzm
|| T | () i F
© u'?f(!wt,z-ﬂ 3 omes
CoPTAIR, I & aaih
U@ G@ 1]
= _|_ 1
SEF166A
If test is O.K., go to Test No. 5. If test is not O.K., go to Compo-

nent Check,

Test Mo. 5 Cylinder No_ §

Testor Leads to Pins MNotas Should Road
@ | e
Voltmeter 105 | Body lgnition “ON". Battery voltage
grownd

T
[ [ T g

)l

If test is 0.K., go to Test No. 6.

SEF167A

If test is not O.K., go to Compo-

nent Check.

Test No, 6 Cylinder No. 6

Tastar Leads ta Ping Matas Should Resd
(+) (-1
Volimeter ; Imnatiom *S0m ™. Battery voltage
Body
106
ground

RO

lﬂﬂﬂ;

-

e

|-

If test is O.K., all injectors are 0.K.

If test is
nent check.

SEF168A

nat O.K., perform compo-

DROPPING RESISTOR
CHECK

SEF711

Conduct resistance checks on drop-
ping resistor between the following
points.

49 and 51 (No. | cylinder)
49 and 52 (No. 2 cylinder)
49 and 53 (No. 3 cylinder)
49 and 54 (No. 4 cylinder)
49 and 55 (No. 5 cylinder)
49 and 56 (No. 6 eylinder)

The resistance should be approxi-
mately 6 ohms. ... ........ O.K.

If test is O.K., check harness.
If test is not O.K., replace dropping
rasistors.

® o 0 9 @ @
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E.F.l. RELAY Component check VA
E.F.I relay test {Control unit power input circuit test) e _ Te:
Testor Leads to Pins Notes Should Asad @ '
F-
) (-) it

1. Comnect battery pround ) v

Voltmeter Body cable, Battery voltage %

is ground 2. lgnition “ON",
EF4454 |
1 E.F.L rclay
I Relay cover
|
| i
SEF1G8A
If test is O.K., E.F.l. ralay is O.K. If test is not Q.K., perform com-
ponent check. e
. i 12V direct current is applied | —
Check termina Mormal con i 3
i condition | o ween terminals ® and @ | :
4 -5 Continuity = L
- No continuity Continuity
|
= @ - 6 No continuity Continuity |
EF2234A — = -

If test is O.K., check harness.  |f test is not O.K., replace relay and retest. —
-

IGNITION START SIGNAL TEST

If test is 0.K., ignition start signal
Ignition start signal test is O.K..
If test is not O.K., inspect ignition

Tastar Leads to Pins MNotas Should Read :
coil and harness.
(+ i—) 1. Disconmect starler molor
Y8 terminal.

Valtmeier 1, Connect battery ground Battery voltage

Body

q 4 cable,
grony 3. Ignition “START™.

@ |;

Geptepeat, )G ) @%
T u -
| — - I

SEF170A
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VACUUM CONTROL MODULATOR (V.C.M.) TEST

Test Mo. 1 Solenoid valve for [.5.C.

Tastar Leads 1o Pins MNotas Should Read
i+h =}
I. Conneet battery pround
Voltmeter cable, Battery voltage
7 Bﬂdy 1_ |J!CI'IilEu‘n “DN”
o ground :

g —n
DD
alalzllal

If test is 0.K., go to Test No. 2.

If test is not O.K., check solenoid

valve for 1.5.C.

P g

SEF172a

SEF1714
If test is O.K., solenoid valves of
Test No. 2 Solenoid valve for E.G.R. V.CM. are OK.
Toster Loads to Pins MNotes Should Raad If test is not D'K‘r go to Cﬂmpu-
T nent Check and Harness Check.
(e} | =) 1. Connect battery pround
cable,
ke 4 | Body |2 ipnition “ON". Battery valtags
ground ] Component check

1. Disconnect two electric connec-
tors from V.C.M.

2. Check resistance between two
terminals. Resistance should be ap-
proximately 40 ohms. ... O.K,

If test is O.K., go ta Harness Check.
If tast is not O.K., replace V.C.M.
assembly,
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r‘

PARK/NEUTRAL SWITCH

Park fneutral switch test

J

position “N" or VP,

Tastar Leads to Pins Motes Should Read
[#] [=) 1. Connect battery ground
cable,
Voltmeter Body 2. Ignition “ON". Battery voliage
10 ground 3. Transmission gear

[Py |
(L Ll P

I

S

If test is O.K., the park/neutrl

switch is O.K.
If test is not O.K., chack harnes ‘

and/or inhibitor switch. {Refer to AT
section.)

SEF174A
AIR CONDITIONER SWITCH
If test is 0.K., the air conditioner
Air conditioner switch switch is O.K.
I¥ test is not 0.K., check harneg
Tastar Leads to Pins Maotes Should Read andfor air eonditioner switch. {Rgim
(+} (-1 to HA section.)
e Air conditioner switch
Ohmmeter SON [y
Body TR =l
I a2 groumd OFl

TR
TEpeae 1, )
GO

%@

l_ |

EF-72
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ENGINE FUEL — Service Data and Specifications (5.0.5.)

SERVICE DATA AND SPECIFICATIONS (S.D.S.)

GENERAL SPECIFICATIONS

FUEL PUMP

Design valtage W ’ 12 —J
f 204 . 441

Cut-off discharge pressure {ke/em?2, psi) {3.0-4.5 43 . 64) '

Design current A ’ 51 _F

PRESSURE REGULATOR

Regulated pressure kPa (kgfem?, psi) | 250 (2.55, 36.3)

AIR FLOW METER

Design voltage W 12

AlR REGULATOR

Design voltage W 12 |
Air flow quantity
[at 209C (GBOF) | m2 {cu ft) /hr 27.5(971)

CONTROL UNIT

Fes.ign voltage v 12 ’

INSPECTION AND ADJUSTMENT

FUEL PRESSURE Unit: kPa [kg/em2, psi)

[Measuring point:
between fuel filter and fuel pipe)
Approximately

At idling 206 (2.1, 30)

The moment accalerator pedal is fully Approximately

deprassed 265 (2.6, 37)
FUEL INJECTOR

Coil resistance a 235

CRANK ANGLE SENSOR

Unit: mm lin)

Dimension in radial direction

1.2 (0.047)

Dimension in thrust direction

1.2{0.047)

AIR FLOW METER
Unit: £

Patantiometer resistance

between terminals 33 and 28 Approx. 280 - 400

between terminals §3 and {1 Except 0 and =

AIR TEMPERATURE SENSOR.

Linit; ki2
Thermistor resistance
at =10°C (149F) 7.0-11.4
at 209C (GROF) 21-29
at S0°C [1229F) Q.68 - 1.00

THROTTLE VALVE SWITCH

Enging speed when idle
switch is changed from rpm
“OMN* to "OFF'"

Approximately 750

CYLINDER HEAD TEMPERATURE SENSOR

Unit: kst
Thermistar rasistance
at —10°C (142F) 70-11.4
at 20°C (68°F) 21-29
:50“6 {122°F) 0.68-1.0

V.C.M. SOLENOID VALVE

' Cail resistance n 40 ’

DROPPING RESISTOR

Approximately 6 '

’ Resistance (per resistor) 1

WATER TEMPERATURE SENSING SWITCH
(For Auxiliary Cooling Fan)

Cooling water tamperature
below about 1059C{2219F) OFF

abowe about 105°9C [2219F) [#11]
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FAN MOTOR TIMER UNIT TIGHTENING TORQUE
(For Auxiliary Cooling Fan)

Unit M-m kg-m feIts
Operating pariod minutes about 17 Thrattla chamber T e =

SECUring screw

E xhaust gas sensor 39-49 40-50 29 .35

Fuel hosa clamp 1.0-15 0.10-015 | O.7-1.1

e e A mm (312 in)

[‘||| : e -
@ EMISS
GENER
Fuel hose clamping pasitian EF326a CRANK
SYSTE
Crank angle sensor DESC
Compressor bracket 43 .58 44-59 32.43 INSPE
Sensor adjuster g.12 09-12 65-87 EIHA.I.
SYSTE
DESC
EXH:
SYSET
SPAR
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