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ENGINE FUEL & EMISSION CONTROL SYSTEM — Precautions foran E.F.1. and £.C.C.S. Engine

PRECAUTIONS FOR AN E.F.l. AND E.C.C.S. ENGINE
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Component Parts Location for E.F.J. Engine — ENGINE FUEL & EMISSION CONTROL SYSTEM

ENGINE

COMPONENT PARTS LOCATION FOR E.F.l.
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ENGINE FUEL & EMISSION CONTROL SYSTEM — Component Parts Location for E.C.C.S. Engine

COMPONENT PARTS LOCATION FOR E.C.C.S. ENGINE
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Engine and Emissian Control System
Diagram for E.F.I. Engine —

ENGINE FUEL & EMISSION CONTROL SYSTEM

ENGINE AND EMISSION CONTROL SYSTEM DIAGRAM

FOR E.F.I. ENGINE
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ENGINE FUEL & EMISSION CONTROL SYSTEM System Chart for E.F.1. Engine

ENGINE AND EMISSION CONTROL SYSTEM CHART
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ENGINE AND EMISSION CONTROL SYSTEM DIAGRAM
FOR E.C.C.S. ENGINE

System Diagram for E.C.C.S. Engine - ENGINE FUEL & EMISSION CONTROL SYSTEM

Engine and Emission Controf
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— Engine and Emission Control System

Chart for £.C.C.S. Engine

ENGINE FUEL & EMISSION CONTROL SYSTEM
ENGINE AND EMISSION CONTROL SYSTEM CHART

FOR E.C.C.S. ENGINE
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Diagnostic Procedure for Problems — ENGINE FUEL & EMISSION CONTROL SYSTEM

DIAGNOSTIC PROCEDURE FOR PROBLEMS

DIAGNOSIS

INTERMITTENT PROBLEM

DIAGNOSTIC CHARTS CANNOT
BE USED TO DIAGNOSE INTER-
MITTENT FAILURES. This is because
many intermittent problems are
caused at electrical connections, and if
intermittent problems are not correct-
ed, unnecessary component replace-

EF & EC-10

ment will be indicated and the pro-
blems may remain. Therefore,
DIAGNOSIS OF [INTERMITTENT
PROBLEMS SHOULD START WITH
A VISUAL AND PHYSICAL IN-
SPECTION OF THE CONNECTORS
involved in the circuit, especially con-
trol unit, air flow meter, cylinder
head temperature sensor and exhaust
gas sensor connectors.

CAUTION:

When connecting or disconnecting
E.F.l. or E.C.C.S. harness cannector to
or from any E.F.l. or E.C.C.S. unit,
ensure that the ignition switch is in
the “OFF" position and that the nega-
tive battery terminal is disconnected.
Removing and installing these con-
nectors with the ignition switch left in
the “ON" position will damage control
unit.




ENGINE FUEL & EMISSION CONTROL SYSTEM - Diagnostic Procedure for Problems

DIAGNOSTIC PROCEDURE FOR E.F.l. ENGINE
DRIVEABILITY

!

Locate air leak and repair.

Correct, repair or replace components as follows:
e Distributor air gap
® ]C ignition unit

Repair or replace components as necessary,

. Perform complete Electric Fuel Injection test.

1. Inspect engine and E.F 1. system for air leaks, etc. i —>
OK. '
y
. Perform ignition oscilloscope check.
0K NG. ® Distributor cap
=% ® Rotor
= ® Secondary wires
® Spark plugs
@ [gnition coil
a
. Check ignition timing, idle RPM and throttle valve
switch,
OK. lN.G —>»  Adjust to specifications.
. Check exhaust gas sensor and circuit. N.G >
O XK.
; 7 IN.G. . TR
. Check idle CO%. f »  Adjust to specifications.
O.K. |
h 4
. Perform driveability check. | 2K » END
N.G.
h 4
. Clean injectors.
N.G.

(0} @

4

»  Repair or replace components as necessary.

L

Adjust to specifications.

Check idle CO%and idle RPM, |G-
O.X.
y
10. Air flow meter check CO%. Below
Sec Table B.
Above

y

11, Perform driveability test.

Replace air flow meter.

|
EF & EC11
|
|

S S I — .



Diagnostic Procedure for Probtems — ENGINE FUEL & EMISSION CONTROL SYSTEM

IMPROPER IDLING

v

Y

h

1. Inspect engine and E.F.I. system for air leaks. NG. » Locate air leak and repair.
O.K.
2. Perform ignition oscilloscope check. Repair or replace components as follows:
0OX. NG. ® Distributor cap e Dis(rit.)ultor air. gap
e Rotor o ]C ignition unit
® Secondary wires
® Spark plugs
e [gnition coil
| = |
3. Perform complete Electric Fuel Injection test. - Repair or replace components as necessary.
0.K.
v l
4. Check exhaust gas sensor. L2 Repair or replace components as necessary.
O.K.
5. Check ignition timing, idle RPM and throttle valve N.G.

switch.

Adjust to specifications.

OK.

>

6. Check idle CO%.

N.G.

0O.K.

A 4

Adjust to specifications. (e

Adjustable Not adjustable

4

END

EF & EC-12

N

7. Clean injectors.




ENGINE FUEL & EMISSION CONTROL SYSTEM — Diagnostic Procedure for Problems

ENGINE STARTABILITY

.

1. Inspect engine and E.F 1. system for air leaks, etc. b, —» Locate air leak and repair.
O.K.
A 4 ;
2. Check battery and charging system for battery, NG »{ Correct, repair or replace components as applicable.
0.K. |
: N.G. ? e
3. Check starting system. »| Repair or replace parts and circuits as necessary.
(0 @ |
v N G
4. Check fuel. = —»|  Supply fuel or change to the recommended fuel.
0K. |
' |
5. Perform ignition oscilloscope check. Correct or replace the following parts as applicable.
0.K. NG. ® Distributorcap e Distributor air gap
> ® Rotor ® IC ignition unit
® Secondary wires
® Spark plugs
® [gnition coil
A
6. Perform complete Electric Fuel Injection test, N.G. »| Repair or replace components as necessary.
OK.
| I
7. Perform startability test. NG »| 8. Check idle CO% and adjust it if necessary.
oK.
\ 4
END

EF & EC-13




Diagnostic Procadure for Problems — ENGINE FUEL & EMISSION CONTROL SYSTEM

ENGINE STALL

2

N.G.

Locate air leak and repair.

1. Inspect engine and E.F 1. system for air leaks, etc.

0K.

l

ad

A 4
2. Perfo

rm complete Electric Fuel Injection test.

NG.

Repair or replace components as necessary.

O.K.
A 4
N.G.

Adjust to specifications.

h 4

3. Check idle RPM.

O.K

«

y

N.G.

Repair or replace components as necessary.

4. Check fuel shut-off system.

O.K.

<

<

Y

5. Check exhaust gas sensor and circuit,

N.G.

A 4

Repair or replace components as necessary.

0.K.

\
6. Clean injectors.

END

EF & EC-14



ENGINE FUEL & EMISSION CONTROL SYSTEM — Disgnostic Procedure for Problems

DIAGNOSTIC STEPS
FOR DRIVEABILITY

1. Inspect engine and E.F.I. system
for leaks.

(1) Check clamps at all air intake
components.

(2) Check vacuum hoses for leakage.
(3) Check air cleaner filter for clog-
ging.

(4) Visually inspect for leaks at the
following:

® Dipstick

Intake manifold gasket

Valve rocker cover

E.G.R. valve gasket

Oil filler cap

@ Ajr intake hoses and duct

(5) Check E.G.R. valve seat and
operation.

(6) Check air regulator operation.

2. Perform ignition oscilloscope test.
(1) Warm engine to operating temper-
ature.

(2) Check ignition system for un-
usually high or low firing voltage.

(3) If firing voltage is abnormal,
determine cause and repair.

3. Check ignition timing, idle rpm
and throttle valve switch.

(1) Checking and -adjusting ignition
timing.

Checks and adjustments are made
with the air conditioning compressor
“OFF"”,

a) Verify that the engine is still at
operating temperature.

b) Rev the engine to 4,000 rpm two or
three times under no-load, then
allow it to run at idle speed for one
minute.

¢) Check idle speed

M/T:
7002100 rpm
A/T:
700£100 (in “D" position)

If necessary, adjust to the specified
rpm by turning the idle speed
adjusting screw.

Idle speed adjusting screw

SEF696A

d) Disconnect distributor vacuum hose
from distributor vacuum controller,
and plug hose with proper plug.

e) Disconnect harness connector
(Color: Gray) from distributor.

SEC754

f) Then, check ignition timing with a
timing light.

8°+2° B.T.D.C.

Adjust as necessary.

(2) Check throttle valve switch adjust-

ment.

a) Disconnect the throttle valve switch
harness connector from the throttle
switch body.

b) Connect an ohmmeter between
terminals 29 and 30, make sure
continuity exists.

¢) Increase engine speed. The ohmme-
ter should show continuity until
900 rpm £20 rpm, and at that point
the circuit should break and cause
the ohmmeter to indicate and open
circuit. If incorrect, adjust as
follows:

1) Hold engine speed at 900 rpm by
manually opening the throttle.

Important: Do not use the idie

speed screw.

2) Loosen the throttle switch mount-
ing screws and turn the switch body
until the ohmmeter shaws a closed
circuit.

3) Slowly rotate the switch counter-
clockwise until the ohmmeter indi-
cates an open circuit; at that exact
point, tighten the mounting screws.

4) Recheck the adjustment.

5) Reset idle speed if necessary.

4. Check exhaust gas sensor. (Refer

to page 42),

(1) Verify that the engine is still at

operating temperature.

(2) Run engine at about 2,000 rpm

for about 2 minutes under no-load.

(3) Make sure that inspection lamp on

control unit goes on and off more than

5 times during 10 seconds. If not,

perform the following test.

(4) Check exhaust gas sensor harness,

a) Turn off engine and disconnect
battery ground cable.

b) Disconnect E.F.I. 35-pin connector
from control unit.

¢) Disconnect exhaust gas
harness connector and

sensor
connect

terminal for exhaust gas sensor to
ground with a jumper wire.

EF & EC-15
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d) Check for continuity between ter-
minal NO. 31 of E.F.1. 35-pin con-
nector and ground metal on car
body.

Continuity exists . ....... O.K.
Continuity does not exist . . . N.G.

SEF160

If N.G., correct or replace EFI.

harness,
(5) Check E.F.IL control unit.

Start engine and check inspection
lamp on control unit for the following
conditions.

SEC464

Harness connector of
exhaust gas sensor

Inspection lamp

(D Disconnected

Does not glow

@ Grounded Glows

If O K., replace exhaust gas sensor.
If N.G., replace control unit.

5. Check idle CO%.

The checking or adjustment of idle
CQ% requires the use of a CO meter, It
is essential that the meter be fully
warmed up and calibrated befare any
adjustment is made.

(1) Verify that the engine is at
operating temperature,

(2) With the hood open, run the
engine at 2,000 rpm for 2 minutes at
no-load, to stabilize its condition.

(3) Turn the ignition switch to the
“QFF" position.

(4) Disconnect the throttle valve
switch harness connector.

EF & EC-16

(5) Connect a lead wire, as shown
between terminals No. 24 and No. 30
of the throttle valve harness connec.
tor.

L | I SMAD30

exhaust gas sensor

(6) Disconnect
harness connector.

(7) Rev. the engine to 4,000 rpm 2 or
3 times under no-load, finally, allow it
to run at idle speed for one minute.
(8) Reset idle speed to the specified
speed.

(9) Check CO% at the applicable
altitude as per Table A, Column | and
if necessary, adjust to the specified
point at the applicable altitude as per
Table A, Column 2. The CO% adjust-
ment is made by turning the air by-
pass screw on the air-flow meter.

On madels equipped with altitude
switch, disconnect altitude switch con-
nector before checking idle CO%.
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Table A
e Check idle CO% | Adjust idle CO% Che&l]‘ /iglfe ﬁO%
m (ft) (full enrichment) | (full enrichment) : l'Lmu
Column 1 Column 2 enrichment)
Column 3
0 - 600
(0 - 2,000) 0.8-5.9 1.8 2.7 or lower
600 - 1,200
(2,000 - 4,000) 23-72 33 4.1 or lower
1,200 - 1,800
(4,000 - 6,000) 33-80 44 02-5.0
Above |,800 )
(6,000) 44-88 56 12.60

(10) Stop engine, remove the lead
wire and reconnect the throttle valve
switch harness to the throttle valve
switch.

(11) Check the idle speed. Readjust
to the specified speed.

(12) Recheck to verify that CO% is
still within specifications (See Table A,
Column 3).

After rechecking CO%, reconnect
axhaust gas sensor harness connector.

6. Perform driveability test,

(1) Evaluate effectiveness of adjust-
ments by driving vehicle.

(2) If unsatisfactory, proceed to step
£

7. Clean injectors.

8. Perform complete Electronic Fuel
Injection Test.
(1) Use the
EFI1. Analyzer and
Adapter.

(2) Follow procedure in the Datsun
Electronic Fuel Injection Manual,
beginning on page 101.

(3) Repair system as necessary.

9. Check idle CO% and idle rpm.

(1) Follow the procedure from step 35,
operations (1) through (9).

(2) Proceed to step 10.

10. Air flow meter check — confirm
engine temperature — warm up if
necessary.,

(1) Check idle CO% and idle rpm.
Follow procedure in step 5.

Kent-Moore J-25400
J-25400-36

(2) Raise engine speed to 2,000 rpm
under no-load and check CO% as per
Table B,

Table B
Altitude m (ft) | Minimum C0O%
0- 600
(0 - 2,000) 15
600 - 1,200 £
(2,000 - 4,000) '
1,200 - 1,800 :
(4,000 - 6,000) 4.2
Above
1,800 (6.000) 5.2

(3) If CO% is above the specified
point, go to operation.

(4) If CO% is below the specified
point, replace the air flow meter and
adjust idle CO% and rpm per step 5.
(5) Stop engine, remove the lead wire
and reconnect the throttle valve switch
harness to the throttle valve switch.
(6) Recheck the idle speed, adjust to
the specified speed.

(7) Recheck to verify that CO% is still
within specifications (see Table A,
Column 3).

After rechecking CO%, reconnect
exhaust gas sensor harness connector.

11. Perform driveability test.
Re-evaluate vehicle performance.

DIAGNOSTIC STEPS FOR
IMPROPER IDLING

1. Inspect engine and E.F.I. system
for leaks.
2. Perform ignition oscilloscope test.
3. Perform complete Electric Fuel
Injection Test.
4. Check exhaust gas sensor.
5. Check ignition timing, idle rpm
and throttle valve switch.
6. Check idle CO%.
7. Clean injectors.

Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY on the inspec-
tion procedure of each item.

DIAGNOSTIC STEPS FOR
ENGINE STARTABILITY

1. Inspect engine and EF.l. system
for leaks.
Refer to DIAGNOSITC STEPS
FOR DRIVEABILITY.
2. Check battery and charging sys-
tem for battery.
(1) Check battery voltage.
(2) If poor battery voltage, check
charging system for battery.
® Alternator
® Voltage regulator
® Others
Refer to EL section,
3. Check starting system.
(1) Check starter operation,
(2) If it does not operate, check the
following:
® Starter
Ignition relay
Ignition switch
Others
Refer to EL section.
4. Check fuel.
(1) Check fuel level.
If low or empty, add fuel.
(2) Check fuel octane rating,
If not proper, change to the recom-
mended gasoline.
5. Perform ignition oscilloscope test,
Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY.
6. Perform complete Electric Fuel
Injection test.
Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY.

EF & EC-17
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7. Perform startability test,

(1) Start engine with the recommend-

ed starting procedure.

(2) If engine does not start, proceed

to step 8.

8. Check and adjust idle CO%,
Check idle CO%. Follow the pro-

cedure from step 5, operations (1)

through (9) in DIAGNOSTIC STEPS

FOR DRIVEABILITY.

DIAGNOSTIC STEPS FOR
ENGINE STALL

1. Inspect engine and E.F.I. system
for leaks.

Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY.
2. Perform complete Electric Fuel
Injection test.

Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY.

EF & EC-18

3. Check idle rpm.

Check idle rpm. Follow the pro-
cedure from step 341), operations
a) through ¢) in DIAGNOSTIC STEPS
FOR DRIVEABILITY.

4. Check fuel shut-off system.

(1) Check engine speed signal (igni-

tion coil-trigger input transmitted to

E.C.U. from ignition coil.

(2) Check cylinder head temperature

sensor.

e Check circuits and system with the
Kent-Moore J-25400 E.F I. Analyz-
er and J-25400-36 Adapters.

(Refer to DIAGNOSTIC STEPS

FOR DRIVEABILITY.)
¢ Check component as follows:

EF329A1

CYLINDER HEAD SENSOR
CHARACTERISTIC CURVE

)
10 T
20 . 0 5

\ 7.0 to 11.4 k2 at —10°C (14°F)
10 |

F{EEA \N§ 2 =
]
HEA N
84 2.1 1o 2.9 kR at 20°C A
-2 +—(68°F)
3 2 0,68 to 1 00 k2
al ] at $0°C (122°F)

0.8{— I
0.6T — R
0.4
0.3 AN
0.2
0.1
0.08{ |
0.06—!

-30 -20 0 20 40 60 80
(=22)(-4)(32) (68) (104)(140)(176)

Temperature °C (°F)

EF334A

5. Check exhaust
circuit.
Refer

gas sensor and

to DIAGNOSTIC STEPS

FOR DRIVEABILITY.

6. Clean injectors,
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TROUBLE-SHOOTING CHART FOR E.C.C.S. ENGINE

ENGINE STARTABILITY i it Binap
F.I. §Y
ENGINE STALL _H E STEM
we IGNITION CONTROL
SYSTEM
IMPROPER IDLING B
: o IDLE SPEED
CONTROL SYSTEM
DRIVEABILITY -
E.G.R. CONTROL
OO (————
SYSTEM
ENGINE KNOCKING =
AIR FLOW AND
\_‘—H_" VACUUM CONTROL

SYSTEMS

Use the above chart to easily deter-
mine in what portion the malfunction
is taking place, what is malfunctioning,
what to check and how to cope with
the problems.

Then, use E.C.C.S. analyzer when
checking each component and other
parts of E.C.C.S. using the above
chart,

Main components

Fuel pump
C.E.CU.
Fuel pump relay

Injectors ]
C.E.C.U.

Ignition coil
Distributor
Hi-tension cable
Spark plugs
C.E.C.U.

V.CM.
A.A.C. valve

CE.C.U.

V.CM.
E.G.R. control valve
C.E.C.U.

Air cleaner

Air flow meter
Turbocharger
Throttle chamber
Vacuum control valve
Hoses

Connections g
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E.C.C.S. ANALYZER
INSPECTION

Electronic  Concentrated engine
Control System (E.C.C.S.) controls the
engine operating conditions (Fuel
injection, Idle rpm, Ignition timing,
E.G.R,, etc.) with the Central Elec-
tronic Control Unit (C.E.C.U),
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.S. analyzer to
diagnose of the problem.

E.C.C.S. ANALYZER
(J-28835)

The E.C.C.S. analyzer monitors

several input and output signals that
are emitled 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 Contral Unit) while output
signals are monitored to ensure they
are properly attuned before they are
emitted from the C.E.C.U, 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.

sk //
j/z{//\
a1

/ /] ;/ E.C.C.S.*’/
harness ~

/;75\\\
5\\(5}(\\\- \\"'\ Y
A\USSe)\

SEF104A

Operation

1. Make sure
“AaFE",
2. Remove C.E.C.U. unit and con-
nect both adapter and analyzer.

ignition switch is

CAUTION:

Make sure parking brake has been ap-
plied and selector lever is in “Neutral”
(M/T) or in “P" or “N" (A/T).

EF & EC-20

3. Turn ignition switch “ON”, and

check the following:

(1) Switches

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

e Neutral switch (Transmission
switch)
Check neutral switch while re-
peatedly shifting selector lever to
“Neutral” or “N” (or: “P”) from
other positions.

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 each
monitor lamp illuminates.

(2) Actuators and sensars
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 from
"ON" to “ACC" or “OFF".

o Fuel pump

Before checking, return ignition
switch to “ON”,

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

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

e EGR.
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.

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

e Battery and air flow meter
Depress CHECK button and make
sure O.K. monitor lamp illuminates.
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(3) Tum rotary switch to “E.G.R.”
position. Start engine, warm it up suf-
ficiently, and then check the follow-
ing:

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

® E.GR.
Slightly depress accelerator pedal
before CHECK button is depressed.
Monitor lamp should brighten and
dim alternately and engine speed
should vary.

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

e Battery
Depress CHECK button and make
sure O.K. monitor lamp illuminates.

e 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 O.K. monitor lamp illuminates.
Knocking sensor

Depress CHECK button and then
depress accelerator pedal forcibly
so engine knocks. In this case, O.K.
monitor lamp should illuminate. If
engine 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 spced. 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-
quence,

Car speed sensor

Conduct this test by one of the

®
®

ECCS ANALYZER

o®|  Check idle switch.

1. Accelerator pedal

released.

2. 1dle switch lamp:

uONu

SEF451A

following two methods:

. Raise the rear wheels clear of the

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

. Chassis dynamometer test.

Depress CHECK button and in-
crease vehicle speed. As vehicle
speed reaches approximately 10
km/h (6 MPH), O.K. monitor famp
will illuminate. The lamp will extin-
guish when car speed reaches ap-
proximately 30 km/h (19 MPH).
C.A.S. (Crank angle sensor)

O.K. monitor lamp remains on as
long as the crank angle sensor emits
a signal (engine continues to run).
E.F.I. and injectors

When fuel is being supplied (engine
is operating), E.F.I. 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.

N.G.
@) (See page 29.)
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EF & EC-22

®
)

Check neutral switch.

1. Put in *“Neutral posi-
tion,

2. Neutral] switch lamp:
“ON"

SEF452A

N.G.
———»(®) (See page 30.)

\4

Check air conditioner
switch.

1. Switch air conditioner
S\ON),

2. Air conditioner switch
lamp: “ON”

SEFA454A

N.G.
- © (See page 30.)
298888
2 — = SEF453A
OK.
X
" o @ Check starter switch.
EL=h AIALY R 1. Turn ignition switch to
“START”.
2. Starter switch lamp:
IION|I
N.G

—’® {See page 31.)




ENGINE FUEL & EMISSION CONTROL SYSTEM — Diagnostic Procedure for Problems

®
.

o, o]  Check ignition system.

ECCS ANALYZER 1. Push check button.
001 2. IGN. monitor lamp:
- 0 ‘ION’)

L e P

8 T O Y §
I JUNTITES

' N.G.
| > (@) (See page 32.)
After checking ignition
system, return ignition
switch to "ACC” or
"“OFF”.
SEF455A
0K. |
@ . »2|  Check fuel pump control
ECCS ANALYZER system,
o 0 0 1 1. Push check button.
2. Fuel pump lamp:
L o s P goes on and off
| ity b alternately.,
s . NG.
® ® s ® (See page 33.)
@ @
_® [
@ T 8%, Before checking, return
@ ;‘-‘fuu. i nit. 'k -
606080 gnition switch to “ON"’.
s
= 2 SEF4B6A
OX.
v
o s®]  Check E.G.R. control
ECCS ANALYZER system.
0 0 o 1 1. Push check button.
: | 2. EG.R. lamp: brightens
- g PR and dims alternately.
- tranlndd 3. At the same time check
" = operating sound of N.G.
by V.C.M. solenoid valve. = »© (See page 34.)
e 5B
B el
SEF457A
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EF & EC-24

©
¢

]
®©

ECCS ANALYZER

0001
 §= o @
4 :'.'Jf.'.. oy [

@ @ @ o

5]

U AO1 w2 ) MO s MDD mo b
—

<]

]

Check idle speed control
system.

1. Push check button.

2. ldle speed control
lamp: brightens and
dims alternately.

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

N.G.
———— (M) (See page 35.)

ECCS ANALYZER

0001!

0L P
LYTRAL S

gal&
SA:
2

®© @ @ @

ND ! WO ? M3 NG4 MO WG &
[ N S S S—

® NIECTOR

e SEF458A
0XK.
v
® o »®| Check Battery voltage.

1. Push check button.
2. O.K. monitor lamp;
‘tON),

SEF459A

N.G.
———»(Q) (See page 36.)

hd

@
®

ECCS ANALYZER

0001

NEUTRAL §5

FU TN ‘
BTARTES Sar

can srEED
CRARKANGLE
VNG (AP WY
KNOTEING
CruNGL AW AD
ML RATURE
PRV
AR Temr
SRl
~E L0
ParrEny

»ito
@ CONTRDL

® 9 ® @

® NECTOM

9 @

RO wG) MGl MO NOY mO e

®
L]

Check air flow meter.

1. Push check button,
2. O.K. monitor lamp:
(‘ON,)

SEF460A

N.G.
———»() (See page 36.)
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After engine start:

After warming up
and still running:

ECCS ANALYZER

o 4

Check C.A.S. signal,

1, Start engine.
2. C.AS. lamp: “ON"

Before starting engine,
return rotary switch to
“E.G.R.” position.

SEF461A

N.G

4

Check E.F.l. and injectors.

1. Start engine.

2. EF.I lamp: brightens
and dims alternately.
Injector lamps: “ON”

SEF462A

v

®

ECCS ANALYZER

@

Check E.G.R. control
system.

1. Depress accelerator
pedal slightly.

2. Push check button,

3. Engine speed should
vary.

4. E.G.R.lamp: brightens
and dims alternately
(during engine speed
change).

SEF463A

——>(© (See page 37.)

M (See page 37.)

N.G.
———> (G (Se¢ page 34.)

EF & EC-25
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EF & EC-26

@
!

®
L]

ECCS ANALYZER

®
o

LR s o
wEyTaAL ¥R 0

Almgos e Cas
ATARTIN 5o

ALTTYDE
LRI

LR

i @ ® @

Check idle speed control
system.

1. Depress accelerator
pedal slightly.

2. Push check button.

3. Engine speed should
vary.

4. ldle speed control lamp:
brightens and dims
alternately (during
engine speed change),

N.G.
————» ) (See page 35.)

Lol NOTR =g AO
“RuPy aTUSE
aLTTURE

A Tppar

NI W02 WO ] MOt WD ’9‘
|0 wagros @
SEF464A
0K. l
o o® Check battéry voltage.
ECLS ANALYZEH 1. Push check button.
1-6‘ 2. 0.K. monitor lamp:
| ‘(ON’,
g S @
@ Danlin @
®
®

N

————»(Q) (See page 36.)

RATTERY
’

®0 @ ®®
ML o@D ND ) Nt MDY 3!\

) ]

@

© — ® SEF465A
OK.
-
I .|  Check air flow meter.

1. Push check button and
increase engine speed.

2. O.K. monitor lamp:
“OFF = “ON" -+
“OFF”

N.G.
—————»(K) (See page 36.)

semesﬂ

0 @
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®

l

® ®
® ®

ECCS ANALYZER

YR
8 nOInal g &
dmcon T Cax
<] ®
@ ®
® ®

CVUINBERUE AR
TEmefanryal
aLTITUDE

PUSIT™ o
AN ow
8 a
T &%
MRy oLt
v
(- ¢ camiant

® 0o @® 6@ @

Ot wEh Wh] w04 WOV wag

Check air temperature
$ensor.

1. Push check button.
2. O.K. monitor lamp:
((ON')

N.G.
———» (N) (See page 38.)

2 SEF467A
0.K.
v
®s o®|  Check altitude sensor

ECCC ANALYZER

[ 750

{barometric pressure
sensor),

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

NG.
— (® (See page 39.)

Vewwt RATURE
ALT 1LDE

(tONl)
® ®
®
i Nl ®
@ e,
@ .,
88 8 8 9
L —————— e |
® o
SEF468A
0K
y
®, o®|  Check cylinder head
ECCS ANALYZER temperature sansor.
| 7 5 01 1. Push check button.
2. O.K. monitor lamp:
%';;:..‘:. - “ON”
@ STawinam gm
R
@

N.G.
s @ (Ses page 39)

@ ®® 6 ®
MOl MDY AC) MO MG RO
9 INAC1OM e
SEF469A
O.K.l
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EF & EC-28

®
b

ECCS ANALYZER

®
s

Check knacking sensor.

1. Push check button.

2. Depress accelerator
pedal forcibly until
engine knocks.

3. OK. monitor lamp:

“ON” (after knocking)

SEF470A

~—N'—G-'—>® (See page 40.)

Check crank angle sensor.

1. Push check button and
increase engine speed.

2. O.K. monitor lamp:
“OFF” = “ON" -
“OFF” (*ON": 1,800
to 2,200 rpm)

SEF471A

N.G.
—————» (D (See page 37.)

Yy

ECCS ANALYZER

Check car speed sensor.

1. Push check button.

2. Increase car speed.

3. 0.X. monitor lamp:
“ON” [car speed 10 km/h
(6 MPH) to 30 km/h
(19 MPH)]

SEF472A

L@ (See page 40.)
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TROUBLE-SHOOTING DIAGNOSIS
Electronic control system inspection

® Idle switch (Throttle valve switch)

Disconnect 20-pin and 16-pin connectors and measure the
resistance between {§ and 5.

PR
e

Throttle Resistance —|
released (1X9)
depressed ()
SEF473a
N.G. J
y

Meagure the throttle valve switch resistarice between

d® and @ .

N.G.

A\ 4

Adjust idle switch.

N.G.

SEF116A

O.K.J

Measure the resistance between (18, @3 and body ground.

Check harness and correct OK.
Or Tepair it as necesiary.

SEF087A

v
Replace idle switch. }:
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Neutral/Parking switch

between (0 and body ground.

Disconnect 20-pin connector and measure the resistance

T/M position Resistance
QIN" or (\Pl' OQ
th Q
S v SEF474A
N.G.
h 4
NG.

Check harness.

A

Correct or replace it.

Check inhibitor switch,
neutral switch and/or
relay. (Refer to sec-
tions MT, AT and EL.)

NG.

A 4

© Air conditioner switch

Disconnect 16-pin connector and measure the voltage
between @2 and body ground.

Air conditioner switch Voitage
ON 12v
OFF ov

SEF089A

N.G.

EF & EC-30

|
Y

Inspect harness.

0K. 4

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

Replace it.
N.G. o Correct or
replace it.
O.X. ts Rep]ac,e
"l control unit.

|
NG. ¢

Replace air conditioner switch,

=
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® Starter switch

Disconnect 20-pin connector and measure voltage between
terminal (3) and body ground while cranking engine.

Voltage: Battery voltage

SEF475A
K. N.G. A G, -
Replace control unit. ¢ i > Check starting circuit. NG > Replace or repair !
(Refer to EL section.) malfunctioning i
T parts or harness.
OK. ¢

Replace or repair battery.

EF & EC-31
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® IGN. (Ignition system)

Replace or repair spark plug.

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

Spark plug

2ol

SEF090A

Replace or repair them if available,

Check distributor, ignition coil and

high tension cable.

N.G.

4

Replace power transistor
of ignition coil.

»=| Check ignition system,

1. Push check button.

2. IGN. monitor lamp.
“ON"

Aftar checking ignition
tysterm, return ignition
wwitch ta "ACC" or
“OFF",

SEF455A

N.G.

y

O.K.

EF & EC-32

Replace control unit.

R: ExceptQor=§

Disconnect 20-pin connector and measure the resistance
between terminal (5) and ground.

SEF478A

Q.K.

N.G.

A 4

Check harness and replace or
correct as necessary,
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(® Fuel pump

Check crank angle sensor, signal rotor
- plate, harness, etc. and replace as

necessary .
OK.|

Check fuel pump operation when the
ignition switch is turned from ““OFF™
to “ON". Make sure that the fuel
pump operates for § seconds.

0.K. N.G.
Replace control unit. [¢ »{  Check fuel pump relay.
3
i
f
SEF703
Check When. 12 volts are
Shrsioy Normal applied between
® and @
O - @ | Continuity provided =
Replace fuel pump relay. |« NG ®1— ® | No continuity Continuity provided
® - ® | Continuity provided | No continuity
0K. ¢
Check fuel pump.
1
Check the resistance between the fuel pump's connector
plus (+) and minus (—) terminals.
Normal resistance: 0.5 - 30 SEF178A
N.G. 0.K. :
Replace fuel pump. < > Check harness circuit for fuel pump.
0.K. N.G.
»| Correct harness circuit.

EF & EC-33
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@ E.GR.
With engine stopped, inspect E.G.R. NG
contral valve for any indication of k. :
hade - : »| Clean, correct or replace it as necessary.
binding or sticking by moving valve
diaphragm.
oK. |
With engine running after being warmed N'GL Make a thorough visual check of vacuum | N-G. i Replace or correct
up, inspect E.G.R. control valve opera- | hoses for E.G.R. control system. i them as necessary.
tion by placing a finger on the valve :
diaphragm while engine speed is increased
trom idle to 2,000 to 3,000 rpm. 0K
i = 4" /j ot > Check E.C..R. control valve. ‘Apply
| - ﬁ\—l . vacuum to it and check that it moves
A LA . N.G. to full position.
Replace E.G.R. < Then, plug hose with applied vacuum
contral valve. and check that it will remain open for
\é/ more than 30 seconds after vacuum
: i has been cut off.
) Z G
A el T
o ] /, '| | 1
f.ff—/fr%’ //_f,/ SEC413
= 0.K.
o n
un %] Check E.6.R. contra Lo EC129A
ECCS ANALYZER yitem.
I. Push check button. 0.K. ‘
. fn(; ':;,::Tlf;r:::f?;_em Disconnect a connector of E.G.R, sole-
1. At the same time check noid valve and remove a vacuum hose
e e e from V.C.M. to E.G.R. control valve.
C.M. solenoid valve. :
Check the pressure by using a vacuum
gauge when DC12V is applied to the
connector.
Replace V.C.M.
SEF457A
NG. y
Disconnect 20-pin connector and meas-
N.G. J ure the voltage between terminal (§)
and ground,
Disconnect a connector of V.C.M. sole- 1
noid valve for E.G.R. control and check (Ignition switch: ON)
the resistance between each terminal of
the connector. @88 L-‘ AT &é :
— o
FL:FU:{:J SEF094A
F
il =
DC12V Vacuum gauge
-1.3--2.7kPa
ON (=10 - —20 mmHg,
-0.39 - —0.79 inHg)
V: Battery voltage S —16.0 xPa
(=120 mmHg,
N.G. OK. OFF —4.72 inHg)
Replace and increases
cantrol unit. gradually.
R: 38-420 SEF093A :
0.K. N.G.
O.K. l » Replace V.C.M.
Check harness and correct or replace
il as necessary.

EF & EC-34
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® Idle speed control
After warming up sufficiently, make a N.G.
thorough visual check of vacuum hoses »|  Replace or correct them as necessary.
for idle speed control system. -
0.K. l
Check A.A.C. valve. Apply vacuum
to it and check that it moves to full NG
position. > Replace A.A.C. valve.
Then, plug hose with applied vacuum
and check that it will remain open for
more than 30 seconds after vacuum
has been cut off. S =
'b)’l ’\ ¢
T ks - . Check idl ed control
- . e e, s® eck idle speed c
[‘r— 5‘ L_ TR T \—/ ECCS ANALYZER systom.
— ¢ T e s / 1. Puth check button. {
\'dilt,il o 2. 1dle speed cantrol
1 . famp: brightens and
s | of EC120A dims alternately.
3. Al the same lime check
’ aperating sound of
OK. l V.CM. solenoid valve
Disconnect a connector of 1.S.C, sole-
noid valve and remove a vacuum hose
from V.C.M. to A.A.C. valve.
Check the pressure by using a vacuum
gauge when DC12V is applied to the SEFASAL
connector.
Disconnect 20-pin connector and meas-
ure the voltage between terminal (2) O'K;
and ground. i Replace control unit.
(Ignition switch: ON)
d—\;! "I.r."l'
s R O
5 X
i
SEF173A 1
DCL2V Vacuum pauge
-1.3--2.7kPa
ON ( 10 - -20 mmHg V: Batter 1
' : y voltage
~0.39 - —0.79 inHg) Low el
~16.0 kPa NG. |
OFF (_4132 I’:;“l')[g Disconnect a connector of V.C.M. sole-
d ey & noid valve for I.S.C. control and check N.G.
e the resistnace between each terminal i -
gradually. of the connector - i o
N.G.
Replace V.CM. |¢——
Check harness and correct or replace
R: 38-420 SEF180A it as necessary.

EF & EC-35
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(@) Battery

O.K.

v

Disconnect 16-pin connector and measure the voltage
between terminal 27 and body ground.

N.G.

Replace control unit.

A

O.K.

v

[

V: Battery voltage SEF095A

® Air flow meter

Disconnect 16-pin connector and measure the resistance
between terminals 33 and 26, §D.

2§ : Approx. 280 - 4000
) Except 0 and =

= =
KRk
ﬁi-

P

SEEE
=

SEF096A

N.G.

Check harness and battery.

NG. §

Replace or correct them as necessary.

*Note

Pin numbers between CECU and

Air Flow Meter do not match,

Q : Pin numbers of CECU

O : Pin numbers on Air Flow
Meter

Q.K.

v

Check air flow meter flap.

2 o 4 N.G.

Replace
control unit.

A4

v

Check air flow meter resistance between terminals

(i3 , [34) and (@, 33, (30 ,[@)

(33 .34 (@@)

(@ ,34) - (@, 33) : Approx. 280 - 40092
= i o)
(8, @) - (@), [37) : Except 0 and =
N.G. 0K.

A 4

Check the resistance between terminals

33,29, @) and ground.

Resistance: «)

N.G. 0.K.

Replace air B
flow meter.

t

EF & EC-36
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© C.AS. (Crank angle sensor)

Check crank angle sensor, signal rotor plate, N.G.
b .
harness and so forth, Regiace-them
0K |
Replace control unit,
@ E.F.I & Injector
EFL: NG. | { TNJECTOR: NG,
Disconnect 15-pin connector and check Disconnect a connector for the indi-
the voltage between terminals F cated injector and check the electric
, @, . , and current using an inspection lamp.
ground. (Refer to injector inspection.)
(Ignition switch: “ON™) : "\
!E‘f |az']q'_.)‘3_][3‘ijaﬂ’ﬂ35 1ol
[Hhets ]
SRR
W) Ie
i /3 7
/L 5
lI ! — i Ea
7 Al N ﬂ.[ /
V: Battery voltage SEF483A WL ¢ I/ SEF157
v OK. N.G. 0K. NG. ¢
Replace A i OK. | Check injector. Check harness.
control unit, \ 430
NG. ¢ + NG.
Replace injector. Replace harness,

v

Correct or replace
harness.

v

Check E.F.I, relay.

.

Replace EF.I. relay.

CAUTION:
When inspecting injector circuits with
lyzer, pay attention to the following:

also the circuit for No. 3 when th
injector monitor lamp goes off or vice

2. Check not only the No. 4 injector circuit but
also those for No. 5 and No. 6 when the No. 4
injector monitor lamp goes off. In addition,
perform the same inspection if the No. 5 or

No. 6 monitor lamp goes off.

|
the ana-
1. Check not only the Ne. 2 injector circuit but
e No. 2
versa.
EF & EC-37
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®) Air temperature

Disconnect 16-pin connecior and measure terminals §3

and §Q'.

SEF716A

Intake air temperature

Resistance

Abave 20°C (68°F)

Below 2.9 k§2

Below 20°C (68°F)

Above 2.1 k2

Replace control unit.

EF 8 EC-38

A

0.K.

Check harness.

NG. |

Replace or correct harness.

*Note
Pin numbers between CECU and

Air Flow Meter do not match.

Q : Pin numbers of CECU

O : Pin numbers on Air Flow
Meter

Check air temperature sensor between
terminal (§{ , [25) and ground.

0.K. NG. |
< ==
R: =0 (30, 25)*
SEF155A
O.K. N.G.
—»

Replace air temperature sensor as an
air flow meter assembly.
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® Altitude (Barometric pressure sensor)
If O.K. monitor lamp does not conie on, replace control unit.
@ Cylinder head temperature sensor

Disconnect 16-pin connector and measure the resistance
between terminal 23 and body ground.

SEF716A
Cylinder head temperature Resistance
Below 20°C (68°F) Above 2.1 kO

| l
| N.G.

Abaove 20°C (68°F) Below 2.9 kn
|
|

] Check hammess. ; OK. Dip the sensor imo’ water maim:iined at a
temperature of 20°C (68°F), 80°C (176°F),
etc., and read its resistance,
O.X.
v CHARACTERISTIC CURVE
Replace control unit. gg : =)
7.0 to 11.4 k2 at —-10°C (14°F)
104 e
8 - 1 =
6 %__ { e ]
a4 2.1 10 2.9 k01 at 20°C
g 3 T —1—(68°F)
R £ q__l
L 0.68 to 1 00 k2
2 3 at 50°C (122°F)
R — :
808+ t S
0.6 R
EF329A 0.4 PN
0.3 DY
0.2 o
0.1 ! | I
0.08 j
0.06 AR
-30 -20 O 20 40 60 B8O
(—22)(—4)(32) (68) (104)(140)(176)
Temperature °C (°F)
EF334A
O.K. N.G. Replace cylinder head
temperature sensor.

EF & EC-39
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(® Knocking (Detonation sensor)

STt " N.G.
Chec.k ha:zless between 16 pin connector Correct or teplace it.
terminal 21 and sensor terminal.

OK. ¢

Replace a detonation sensor and recheck N.G.

) » Replace control unit.
by using analyzer.
QK. |}
END
(® Car speed sensor
]
N.G. Replace speedometer unit. {
< b ? 5113 P 5 = i |
Check speed meter indication. (Refer to EL ssction) ]
L
0K. ¢
Check harness between 16-pin connectar N.G. > Replace or-repai: it,
@9 and speedometer connector. (Refer to EL section).

0K. ¢

Replace control unit.

EF & EC40



ENGINE FUEL & EMISSION CONTROL SYSTEM - Diagnastic Procedure for Problems

AIR FLOW AND VACUUM CONTROL SYSTEM INSPECTION

Vacuum control modulator (V.C.M.)7

Auxiliary air control (A.A.C.) valve

| ~~~— Throttle valve
switch

[ Alr regulator

\

From fuel tank

Vacuum control |
valve
By-pass valve Emergency
controller 7 relief valve
/
: ‘ | _— By-pass
valve 0
i
i =
<= <~
Turbine Air flow meter

Compressor

Turbocharger unit

Air tempetature sensor

SEF102A |

Check hoses, pipes, connections,
etc. depending on the problem using
air 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

page 110.)

Air flow meter hoses and connec-

tions

V.CM. hoses

Canister purge and control hoses

Vacuum control valve hose

Vacuum control valve (V.C.V.)

operation

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

V.C.M. hose and connection

A.A.C. valve hose and connection

A.A.C. valve operation

2) Engine stall

e Air regulator ...
Air regulator hoses and connections
Air regulator operation

e 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

3) Improper idle

e Intake air leakage (Refer to the
item above.)

e Air regulator (Refer to the item
above.)

e E.G.R. control valve (Refer to the
item above.)

e V.CM. hoses

o A.AC. valve hose

e etc.

4) Driving malfunction

o Throttle chamber operation

® Air flow meter operation

® Air cleaner filter (Refer to MA
section.)

e Air regulator and hoses

e Intake air leakage (Refer to the
item above,)

e Turbocharger (Refer to TURBO-
CHARGER)) ...
By-pass valve controller
By-pass valve
Emergency relief valve, etc.

When malfunctions are found in
hases and connections, they should be
replaced with new ones.

EF & EC41
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Mixture ratio feedback system
inspection

Preparation

1. Make sure that the following parts
are in good order,

Battery

Ignition system

Engine oil and coolant levels

Fuses

E.F.l. harness connectors

E.C.C.S. harnss connectors
Vacuum hoses

Air intake system

{oil filler cap, oil level gauge, etc.)
Valve clearance, engine compres-
sion

EF & EC-42

2. On air conditioner equipped
models, checks shauid be carried out
while the air canditioner is “OFF".

3. On automatic transmission equip-
ped models, when checking idie rpm,
ignition timing and mixture ratio,
checks should be carried out while
shift lever is in “D’’ position.

WARNING:

8. When selector lever js shifted to
“D" position, apply parking
brake and block both front and
rear wheels with chocks.

b. Depress brake pedal while ac-
celerating the engine to prevent
forward surge of car,

c. After the adjustment has been
made, shift the lever to the “N"
or "P" position and remove
wheel chocks.
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Inspection procedure for E F.l. engine

C START )
‘

Start engine and warm up engine until

water temperature indicator points to the
middie of gauge.

e Open engine hood.
® Run engine at about 2,000 rpm for
about S minutes under no-load.

SMA401 l

SMA080

Turn off engine and place the ignition
key in the “OFF" position.

B!

Disconnect distributor vacuum hose from
distributor vacuum controller, and plug
hose with proper plug.

.

Disconnect harness connector
(Color: Gray) from distributor.

L

Start engine.

'

Race engine two or three times under no-
load, then run engine at idle speed.

R

SMA025

SEC754

Check idle speed.

IDLE SPEED:

Manual Transmission Models T it b ;
+50 ! ust idle speed by turmin,

il ok e dle speed adjusti i

Automatic Trensmission Models L e Luip Ll Fan 0

700 :?go rpm (in “D" position) N.G.

4 0K

Check ignition timing with timing light.

<;7 Ignition timing

8:2°8.T.D.C.

v

Timing indicator

“3 . OK. + NG.

Adjust ignition timing by turning distributor
after loosening bolt which secures distributor.

v

Run engine at about 2,000 rpm for about
2 minutes under no-load.

:

Make sure that inspection iamp on control

unit goes on and off more than 5 times —-@

during 10 seconds.

|

® ©

Mirror

0.K. N.G. SMA 165

EF & EC-43




Diagnostic Procedure for Problems — ENGINE FUEL & EMISSION CONTROL SYSTEM

7

Turn off engine and place the ignition
key in the "OI'F”" position.

.

Remove plug and connect distributor
vacuum hose to distributor vacuum
controller. Then connect harness con-
nector (Color: Gray) to distributor.

!

Start engine.

f

v

Race engine two or three limes under
no-load and run engine at idle speed.

Adjust idie speed.
Manual transmission:
700 ¢+ 100 rpm
Autamatic transmission:
700 2 100 rpm (in “D" positian)

—®
®

Check exhaust gas sensor harnass:

1) Turn off engine and disconnect battery
ground cable.

2) Disconnect EFI 35-pin connector from
control unit.

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

4) Check for contingity between terminal
No. 31 of EFI 35-pin connector and
ground metal on car bady.

Continuity exists .........,.cccoe. QKL

Continuity does

Not OISt . et i NJGL
SEF160 0K, NG.

<l

»

Connect EF! 35-pin connector to control
unit and connect battery ground cable.

Correct or replace
EF! harness.

END

— Efl Harness

SEF159

EF & EC-44

v

Check EFI Control Unit:

1) Start engine and warm up engine until
water temperature indicator points to
the middle of gauge.

2) Run engine at about 2,000 rpm for
about 2 minutes under no-load.

3) Check inspection lamp on control unit
as following conditions.

Harness connector of | [nspection
exhaust gas sensor lamp
D not
@ Disconnected T
glow
@ Grounded Glows

4) Turn off engine.

~" SMA400

.

+ NG.

SMA 165

0.K.

r Replace control unit.

g
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1 Note:

: Keep throttle valve switch harness con-

: nector at least 10 cm (3.9 in) away from

: high tension cable, to prevent malfunction
1 due to reception of external noise.

1
1a, The idfe mixture ratio of EF] car is set so :
1 lean that “CO™% remains almost un- :
: changed when adjustment is made under :
: normal condition. Therefore, when ad-
I justing idle mixture ratio, to distinguish 1
| variation in “CO"%, a full enrichment !
| must be temporarily given to idle mix- 1
! ture seth..g to make it richer. ]'
Iz b. Make lead wire as follows: :
| Use flat plate terminals 3 mm (0.12 in)
| wide, 0.8 mm (0.031 in) thick as male |
! terminals. Place flat plate terminals :
| parallel with each other and keep dis- |
| tance between inside faces 2 mm (0.08 |
: in). Solder lead wire to each terminal i
: and wrap insulation tape around soldered ’
I

into tail pipe more than 0.4 m (16 in).
b. Use “"CO"-meter after it is fully

]
1
When measuring “CO"%, insert probe |
I
I
I
I
] warmed up. !

Note:

The air by-pass screw which has been
preset at the factory should be adjusted
to lower exhaust emission as directed by
official inspections.

The seal plug which seals air by-pass
screw should not be removed during
routine maintenance,

Adjusting mixture using other than the
foltowing method may violate Federal
or other State and Provincial laws.

]
I
: After drilling, be sure to remove shavings
y and dust,

Disconnect throttle valve switch harness
connector and connect a lead wire be-
tween terminals No. 24 and No. 30 of
throttle valve switch harness connector.

:

Disconnect canister purge hose from intake
manifold, and install proper cap on connec-
tor.

v

Start engine and warm up engine unti water
temperature indicator points to the middle
of gauge.

! 2 ———

Race engine two or three times under no-
load, then run engine at idle speed.

|

Check "CO"'7% with “CO""-meter

ldte "CO“%
With full enrichmant and
exhaust gas sensor harness
connector disconnected
Less than 5%

"

pa¥ (ol )

e |
Mfy

SMAO082

SMAA457

SMAA400

O.K. N.G.

Does engine
run smoothly?

Yes [ No

v

- Dnlt

meter (rom car.

Turn off engine and remove air flow

:

Drill a hole in seal plug which seals air e "

by-pass screw and remove seal plug. Air

by-pass

}

SCrew —
SEC449

Check the Yollowing:

Vicuum hoses
Blow-by hoses

Air regulator hoses
Air duct hoses
Canister purge hoses

and intake manifold.

e Following hoses for proper connections.

@ Air leaks at throttle chamber mounting

to the middle ol gauge.

Install air flow meter on cas. Start
engine and warm up engine until
wiler temperature indicator pomts

O.K.

lN.G.
v

® ®

EF & EC45
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®

G

Correct or replace malfunctioning parts.

J

Replace exhaust gas sensor.

I

Bring back following parts to its original.
e Throttle valve switch harness connector
e Exhaust gas sensor harness connector

Race engine two or three times under
no-load, then run engine at idle
speed.

'

Adjust "CO™% by turning air by-pass screw
on air flow meter.

Idle “CO“%
[ With full enrichment and 1
exhaust gas sensor harness
{ connector disconnected
Less than 5%

% O.K. Yr Neot adjustable

SMAD083

Does engine
run smoothly?

Correct or replace awr 1low meter ot other
malfunctioned parts of EFI components.

¢ Yes

Turn off engine and remove air flow
meter from car.

|

Insert new seal plug (furnished as a
service part) with its convex side up
into air by-pass screw. Tap seal plug
with suitable bar, thereby installing
seal plug on air flow meter.

L

Install air flow meter on car.

SECA450

EF & EC-46
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Inspection procedure for E.C.C.S. engine

C

START

E

Start engine and warm up engine until
water temperature indicator points to the

middle of gauge.

e Open engine hood.
e Run engine at about 2,000 rpm for
about § minutes under no-load.

SMA401

-

Does engine run smoothly?

NG. [ ok

!

Check the following parts

by using the E.C.C.S. analyzer.

e Air flow meter

e Cylinder head temperature
sensor

& Air temperatdre sensor

And also check air flow meter

flap operation.

NG. & |

0.X.

Replace them

vy

2§ necessary.

Race engine two or three times under no-

SMA080

load, then run engine at idle speed.

!

Check idle speed. N.G.

s

IDLE SPEED:

9

M/T 700:50 rpm
A/T 650450 rpm (in “’D" position)

Timing indicator

¢ OK.

Check ignition timing with timing light.

SMA028

Ignition timing
24:3° B.T.D.C.

OK. NG.

Check idle speed control
system by using the E.C.C.S.
analyzer.

\-pll

distributor,

Adjust ignition timing by turning distribu-
tor after loosening bolt which secures

v

Run engine at about 2,000 rpm for about
2 minutes under no-load.

.

Inspection lamp
\

Make sure that inspection lamp on control
unit goes on and off more than 5 times
during 10 seconds (2,000 rpm).

SMA032

O.X.

END

Mirror
SMA 165

EF & EC-47
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EF & EC48

i

h 4

Check exhaust gas sensor harness:

1) Turn off engine and disconnect battery
ground cabte.

2) Disconnect 16-pin connector from
control 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
No. 24 of 16-pin connector and ground
metal on car body.

Continuity 8xists .c.cenianians 0.K.

Continuity does

IO DB e s i i b ssmesmani s N.G.

O.K. N.G.
v

Correct or replace
EFI harness.

v

0.K.
Replace exhaust gas sensor.

4 NG

Replace control unit
(C.E.C.U.).
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E.F.l. SYSTEM OPERATION

FUEL INJECTION
CONTROL

The fuel injectors are electrically
connected, in parallel, in the control
unit. All injectors receive the injection
signal from the control unit at the
same time. Therefore, injection is
made independently of the engine
stroke cycle (intake, combustion, and
exhaust). In the six-cylinder engine,

injection is made once every revolu-
tion of the engine, triggered by the
ignition coil.

Fuel in this E.F.l. system is not
injected directly into the cylinder, but
is injected into the intake port. There-
fore, the air-fuel mixture is drawn into
the cylinder when the intake valve
opens to start the intake stroke.

SIGNALS FOR
CONTROL UNIT

An electrical signal from each sen-
sor is introduced into the control unit
for computation. The open-valve tifme
period of the injector is controlled by
the duration of the pulse computed in
the control unit.

| Temperature of engine [

J

CYLINDER HEAD TEMPERATURE $ENSOR J

r
Opening of THROTTLDI VALVE
throttle valve 1 SwWiTen

IGNITION SWITCH
“START" POSITION

Srarting
operation

SENSOR

AIR TEMPERATURE

Temperatuze uf
intake air

Quantity of
intake sir

AIR FLOW
METER

CONTROL

LINIT SENSOR

EXHAUST GAS

Density of oxygern in
exhaust pas

ALTITUDE SWITCH

1

Atmospheric pressuze

INJECTOR

SEF4B4A
FUEL FLOW SYSTEM 4 =30
Fuel is drawn from the fuel tank / _/I"',

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 returned 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
250.1 kPa (2.55 kg/cm?, 36.3 psi).

r—
[pinrg]
=

s _»hu |

[ — !

Fuel filter

Cold start valve
=

SEF696A
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FUEL PUMP
Normal ﬁow
@ == = = Relicf valve actuated due 10 Qutlet

clogged discharge line

Relief valve \

Check valve

Inlet -

R

Pump

|
!

4 :
i e
===
=
Motor

SEF664

Fuel pump circuit

Fuel pump operation

EF & EC-50

The fuel pump is a wet type pump
where the vane rollers are directly
coupled to a motor which is filled with
fuel.

Roller

EF252A

Qutlet

A relief valve in the pump is de-
signed to open when the pressure in
the fuel line rises over 294 ta 441 kPa
(3.0 to 4.5 kg/cm?, 43 to 64 psi) due
to malfunction in the pressure system,

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

Ignition switch ‘

= R

Fuel pump relay

Fuel pump

L

q
$ bk
d_> % E.C.U.
From
ignition coil © »
@ (Ignition signal)
—L Battery
SEF486A
Ignitiop .switch Fuel pl{mp Engine speed Fuel pump
position operation relay state
ON Operates for a Stops ON for a few
few seconds seconds
START Operates Cranking speed ON
Stops Below 50 rpm OFF
ON
Operates Above 50 rpm ON
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FUEL DAMPER

Air chamber
Diaphragm —\|\ N
| <

Fuel Fuel
chamber outlet

i »
Fuel inlet

SEF097

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

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

FUEL FILTER

¢ Fuel oullet

% Fuelinlet
EF256A

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.

PRESSURE REGULATOR

To intake manifold

Air chamber
Diaphragm

Fuel chamber

To fuel

tank SEF100

The pressure regulator controls the
pressure of fuel so that a pressure dif-
ference of 250.1 kPa (2.55 kg/cm?,
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 returmn side port. This
constant differential pressure provides
optimum fuel injection in every mode
of engine operation.

kPa (kg/cm?, psi)

196

(2.0 Fuel pressure
%
z| 98
g (1.0x (355 kg/em?, 36.3 psi)
s 14| Atmospheric
% oL ) |pressure  Time
S _98 Full  Manifold
(-1.0,L1dling throttle  yacuum

~14)

SEF4B6A

Inspection

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

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

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

Replacement

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

3. Remove screws sccuring pressure
regulator.

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 to Fuel Hose.

FUEL HOSE

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

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

EF & EC-51
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CAUTION:

a. Do not reuse fuel hose clamps after
loosening.

b. Clean dust and dirt from parts with
compressed 3ir when assembling.

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

(T): Fuel hose clamps
1.0-1.5N-m
(0.10 - 0.15 kg-m,
0.7 - 1.1 f&1-1b)

; ‘).(’((I((((((L[{/'
o

— EF976
— = 3mm (0.12 in)

&

| 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 @) : Insert rubber hose until its
end contacts unit,

Type : Push end of rubber hose
onto fuel pipe until it contacts inner
bulge.

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 hose
with hose socket onto unit by hand
as far as they will go. Clamp is not
necessary at this connection.

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

EF & EC-62

E.F.I. model

.~ Fuel return pipe
{

R
T

/— Fuel feed pipe

Pressure
regulator

\ © © @
—

Injector —

Cold start - S
ek SEF722
E.C.CS. model i
~ Fuel return pipe
B
= To fuel tank ' ‘From fuel tank
Fuel !
filter M
Fuel damper
\ Cﬁﬂ[ Fuel pump
© © @ ©
Pressure
regulator

J
!

— Fuel pipe

@®

SEF127A
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INJECTOR

Nozzle

Core

Needle valve

Return spring

Magnet coil

Electric terminal

———

Filter

SEF098

The injector operates on the sole-
noid valve principle. When an electric
signal is applied to the coil built into
the injector, the plunger is pulled into
the solenoid, thereby opening the
needle valve for fuel injection. The
quantity of injected fuel is in propor-
tion to the duration of the pulse ap-
plied from the control unit.

%&

SEF099

Injector lower rubber insulator
Injector lower holder

Injector upper rubber insulator
Injector upper holder

Injector

Lo W R -

Inspection
When engine rotates

1. Start the engine and, using a
screwdriver, determine whether oper-
ating noises can be heard from each
injector.

2. Release the idle and air-fuel ratio
feedback controls. While the engine is
idling, disconnect the injector wiring
connectors one by one, beginning with
No. 1, to determine whether any
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
for each cylinder, the injector's opera-
tion can be considered normal,

SEF I!BAJ

a. Disconnect the exhaust gas sensor’s
harness to release the air-fuel ratio
teedback control.

b. To release the idle control, attach a
vacuum handy pump to the A.A.C.
valve hose, and adjust until the
specified idle speed is reached.
(E.C.C.S. model only)

Apply vacuum
until the

specified idling
rpm is maintained.
— \:T-T—L\

DX

Engine will not start

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

EF353

Make inspection lamp as 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
as male terminals. Place flat plate
terminals parallel with each other
and keep distance between inside
faces 2 mm (0.08 in), Then secure
terminals by wrapping insulation
tape or with suitable terminal body.

2. Disconnect injector harness con-
nector,

EF & EC-53



E.F.l, System Operation — ENGINE FUEL & EMISSION CONTROL SYSTEM

3. Connect inspection lamp to injec-
tor harness 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
speed of mare than 80 rpm.

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

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

Normal value: 2 - 3 ohms

6. If the resistance value is abnormal,
replace the injector.

EF & EC-54

COLD START VALVE

Electric terminal

The cold start valve causes fuel to
be injected into the intake manifold
independently of the injector opera-
tion so that the engine can be started
smoothly during cold weather.

The cold start valve operates on the
electromagnetic principle.

To improve fuel-air mixing at lower
temperatures, the cold start valve em-
ploys a swirl type nozzle.

AIR FLOW SYSTEM

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
stnall, 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.

The by-pass port has the air by-pass
screw which regulates the idle mixture
ratio.

Adjusting the idle mixture should
be performed only when it is neces-
sary.

Refer to adjusting the idle mixture.

By-pass port

Air temperature Sensor

Case Damper chamber

Damper plate i
= U B—1R(
To intake manifold (
Potentiometer R
9
Up
Rio

To E,E.L harness

Air temperature[
sensor

Terminal number

SEF11BA
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AIR REGULATOR

The air regulator by-passes the
throttle valve to control the quantity
of air for increasing the engine idling
speed when starting the engine at a

bimetal temperature of below the
specified value.
EFl models: . i .. 80°C (176°F)

E.C.C.S. models . .. 65°C (149°F)

Air outlet

Electric
terminal

terminal

SEF101

A bimetal and a heater are built
into the air regulator. When the igni-
tion switch is turned to the “START”
position or engine running, electric
current flows through the heater, and
the bimetal, as it is heated by the
heater, begins to move and closes the
air passage in a few minutes. The air
passage remains closed until the engine
is stopped and the bimetal tempera-
ture drops to below the specified
value,

E.F.]. models . . ... 80°C (176°F)

E.C.C.S. models . .. 65°C (149°F)

COLD

1 Bimetal
2 Shutter
3 Heater

EF253A

THROTTLE CHAMBER
E.F.I. Models

SEF143A

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

ELECTRICAL SIGNAL
SYSTEM

CYLINDER HEAD
TEMPERATURE SENSOR

The cylinder head temperature sen-
sor, built into the cylinder head, moni-
tors change in cylinder head tempera-
ture and transmits a signal to increase
the pulse duration during the warm-up
period.

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

The electrical resistance of the ther-
mistor decreases in resporise to the
temperature rise.

AIR TEMPERATURE SENSOR

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

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

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

EF & EC-55
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— .
Cylinder head temperature sensor

P
.
!

Air temperature
SENSUT

Resistance k2

CYLINDER HEAD AND
AIR TEMPERATURE SENSOR
CHARACTERISTIC CURVE

o
30 e I j
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Temperature °C (°F)

SEF774

EXHAUST GAS SENSOR

The exhaust gas sensor produces an
electromotive force depending.on air-
fuel mixture ratio.

The electromotive force varies di-
rectly with the density of oxygen in
exhaust gases which is burned at the
theoretically determined air-fuel ratio
of the mixture; electromotive force
increases when there is a richer mix-
ture, and electromotive force decreases
when there is a lean mixture.

The electromotive force is trans-
mitted to the control unit by means of
a signal which activates the control
unit in order to provide the optimum
amount of fuel injection.

EF & EC-56

THERMOTIME SWITCH

THROTTLE VALVE SWITCH

The throttle valve switch is attach-
ed to the throttle chamber and ac-
tuates in response to accelerator pedal
movement. This switch has two sets of
contact points. One set monitors the
idle position and the other set moni-
tors full throttle position.

SR A
e Throttle valve switch S
Full throttle

contact points q ili

\\
S\

Idle contact
points

0

SEF670

Electric terminal

L‘ SEF669

The thermotime switch is built into
the thermostat housing.

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

idle contact

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

Full throttle contact

The full throttle contact closes only
when the throttle valve is positioned at
full throttle (more than 40 degree
opening of the throttle valve), The
contact is open while the throttle valve
is at any other position.

The full contact compensates for
enrichment in full throttle.
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FUEL SHUT-OFF

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

The graph below shows the fuel
shut off range.

2,400 | ; B i
T 2200] ® i
£ 2,000
§ 1,800
& 1,600-
%)
£ 1,400 -
e
= 1,200
Ll T T
60 70 80 80 °¢
{140) (158) (176) (194) (°F)
SEF699A Cylinder head temperature

Deceleration from zone “A’’

Fuel is shut off; and fuel is injected
again in zone “C”,

Deceleration from zone “B”

Deceleration from zone “C”»

Fuel is not shut off.

Engine rpm increased in order of
((Cl)l ‘lBl’) and LAAI\.

(Idle switch ON, downhill driving,
etc.)

Fuel is not shut off in zones “C*
and “B”; in zone “A", fuel is shut
off.

CONTROL UNIT

EF323A

This control unit must be installed on
1983 models only. If used on other

models, the control unit will be dam-
aged. When checking this unit, be sure
to follow the procedure outlined in
Electrical System Inspection.

The control unit is connected to
the E.F.I. harness by means of a multi-
connector, and the E.F.I. harness is
connected to other sensors.

The essential role of the control
unit is to generate a pulse. Upon re-
ceiving an electrical signal from each
sensor, the control unit generates a
pulse whose duration (injector open-
valve time period) is controlled to

provide an optimum quantity of fuel
according to the engine characteristics.

The control unit consists mainly of
three integrated circuits formed on the
printed circuit board. This construc-
tion provides superior control unit
reliability.

WARNING:

f your car is eguipped with elec-
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 use electronic controls
in the same ways or for the same
operations. Examples of wvehicle
functions which may involve elec-
tronic controls include fuel delivery
systems, engine timing, brakes,
emission contral and cruise centrol.
Definite information regarding the
type of electronic controls in your
car can only be obtained from the
manufacturer. Consult  your
NISSAN/DATSUN dealer regarding
the need for modifications to your
car’s electronic contrals before in-
stallation or use of a transmitter.

RELAY

E.F.l. relay

The E.F.I. relay serves to activate
the electronic fuel injection system
through the ignition switch.

Battery

_i)_ *}ﬁ-—x
THTIE™
( ;)S E.F.L relay :l.:

1G

Ignition switch

Injector

@

Control unit

SEF34DA

HIGH ALTITUDE
EMISSION
CONTROL
DESCRIPTION

In cars operating at high altitudes

where the air is thinner, the mixture
ratio varies and exhaust emission in-
creases. In order to decrease exhaust
emission, an altitude switch has to be
added.

INSTALLATION AND
MODIFICATION PROCEDURE

(1) Be sure to turn ignition switch
off.
(2) Remove instrument lower cover.

EF & EC-57
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(3) Attach altitude switch assembly
to instrument member by tapping
screws,

Altitude switch

SEF560A

(4) Connect harness connector of
altitude switch to E.F.1. hamness con-

nector,

(5) Install instrument lower cover.

(6) Check idle speed. (Refer to MA
section.) Adjust as necessary.

(7) Finally, put a new emission infor-
mation label on the former one.

ALTITUDE SWITCH

This switch is attached to the stay
on the left side of the instrument
panel in the driver’s compartment.
Consisting of a bellows and a micro-
switch, the switch transmits an ON or
OFF signal to the control unit ac-
cording to change in atmospheric pres-

Altitude switch

SEF487A

Classification

Atmospheric pressure

Altitude switch

“Low altitude [Approx.

Approx. 86.6 kPa

1,370 m (4,500 ft) or lower] | (650 mmHg, 25.59 inki) OFF
or above
Ciah? alts Approx. 86.6 kPa
High” altitude [Approx. | (coq g 95 59 inkig) ON

1,370 m (4,500 ft) or higher]

or below

FUEL SYSTEM
PRESSURE CHECK

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

RELEASING FUEL PRESSURE

1. Start the engine.

2. Open back door and remove cen-
ter tonneau caver.

3. Disconnect fuel pump connector.

EF & EC-58

SEF147A

4. After the engine stalls, crank the
engine two or three times.
5. Turn the ignition switch “OFF”,
6. Connect fuel pump connector,

If engine does not start, remove
fuel pump connector and crank the
engine for about 5 seconds.

FUEL PRESSURE CHECK

When reconnecting the lines, always
use new clamps and be sure to pasition
them carrectly.

Use a torqua driver to tighten
clamps.

1. 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 seat,

Fuel hose from
fuel filter

Tighten clamps securely to prevent
fue! leaks

SEF674

2. Start engine and read fuel pressure
gauge.

At idling:
Approximately 206 kPa
(27 kg/em2, 30 psi)
The moment accelerator pedal
is fully depressed:
Approximately 255 kPa
(2.6 kg/cm2, 37 psi)
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'~ Concentrated

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

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

4. Connect variable vacuum source,
J 23738 or equivalent to fuel regula-
tor. Disconnect fuel pressure regulator
vacusm 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.

SEF 14BA Battery

6. Observe fuel pressure readings as
vacuum is changed.

Vacuum

Fuel pressure

With 0 kPa {0 mmHMg, 0 inHg)
vacuum fuel pressure should be
248.1 t0 2550 kPa (2.53 to 2.60
ka/em?, 36.0 to 37.0 psi)
SEFB75

Vacuum Fuel pressure

With 16.9 kPa (127 mmHg,

5.00 inHg) vacuum fuel pressure

range is 227.5 to 241.3 kPa (2.32
to 2.46 kg/em?, 33.0 to 35.0 psi)

SEF678

Vacuum

Fuel pressure

With 33.9 kPa (254 mmHg,
10.00 inHg) vacuum fuel pressure |
range is 213.8 to 220.7 kPa (2.18 |
to 2.25 kg/cm?, 31,0 to 32.0 psi)
5EF677‘

Vacuum Fuel pressure

With 50.8 kPa (381 mmHg,

16.00 inHg) vacuum fue! pressure
range is 200.1 to 206.9 kPa (2.04
to 2.11 kg/em?, 29.0 to 30.0 psi)

SEF678

Vacuum Fuel pressure

With 67.7 kPa (608 mmHg,

20.00 inHg) vacuum fuel pressure
range is 179.5 v0 193.2 kPa (1.83
to 1.97 kg/cm?, 26.0 to 28.0 psi)

SEF679

Fuel pressure must decrease as
vacuum increases. |f results are un-
satisfactory, replace pressure regulator.

7. Reconnect fuel pump connector.
8. Disconnect variable  vacuum
source and connect fuel pressure regu-
lator vacuum hose to intake manifold.

REPLACEMENT

1. Lower fuel pressure.

Refer to FUEL PRESSURE
CHECK.
2. Disconnect
from injector.
3. Disengage harness {rom fuel pipe
wire clamp.

electric connector

em (E.C.C.S.)
O e
(7
: 2 3
4. Disconnect 1 (%) -
rocker cover side. 5 =
. lL — 2
5. Disconnect va w G

necting pressure re
manifold) from pres:

6. Remove dir regl.—cumpripe”
7. Disconnect fuel feed hose and
tuel return hose from fuel pipe.

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

8. Remove bolts securing fuel pipe.

SEF130A

9. Remove
injectors.

screws  securing  fuel

EF230A

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

EF136A

EF & EC-59
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(3) aonfasten hose clamp on fuel in- INJECTOR RUBBER HOSE
w,orl and remove fuekinjector fram If necessary, replace injector rubber
el pipe. hose. Proceed as follows:

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

Removal

Braided reinforcement -
Soldering iron - \

Socket -/ 20 mm (0.79 in)

SEFQ99

Injector lower rubber insulator

CAUTION:

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

b. Never place injector in 3 vise when
disconnecting rubber hose.

Injector lower holder EF551

l
2
3 Injector upper rubber insulator
4 Injector upper holder

5 Injector

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

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

When installing injector, check that 2. Heat soldering iron (150 watt) for
thesre are no scratches or abrasion at IS minutes. Cut hose into braided
lower rubber insulator, and securely reinforcement from mark 10 socket
install it, making sure it is air-tight. end.

13. Tor installation of fuel hose, Do not feed soldering iron until it
refer to Iruel Hose. touches injector tail pieca.

EF & EC-60

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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ENGINE FUEL & EMISSION CONTROL SYSTEM Engine Control System (E.C.C.S.)

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

OUTLINE

In the Electronic Concentrated En-
gine Control System (E.C.C.S.), the
control unit employs a micro-com-
puter. This micro-computer controls
fuel ‘injection, spark timing, exhaust
gas 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
are fed into the micro-computer and
each actuator is controlled by an elec-
trical pulse with a duration that is
computed in the micro-computer.

E.C.C.S. CONTROL
UNIT

The E.C.C.S. control unit consists
of a micro-computer, connectors for
signal input and output and power
supply, and an exhaust gas sensor
monitor lamp. The control unit con-
trols the quantity of fue! that is in-
jected, ignition timing, idle speed,
E.G.R. quantity, fuel pump operation,
and feedback of the mixture ratio.

WARNING:

If your car is equipped with elec-
tronic controls, use of a transmit-
ter, such as a radio transmitter (hut
not a receiver, such as a radio) may
interfere with unshielded electronic
controls and cause them to mal-
function. Car manufacturers do
not necessarily use 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
cruise control. Definite information
regarding the type of electronic
controls in your car can only be
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.

SIGNAL ROTOR PLATE

The signal rotor plate has 360 slits
at 1° intervals on its outer periphery.
It also has six slits at 60° intervals.

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

Rotor shaft ™

Rotor plate

SEF4B89A

CRANK ANGLE
SENSOR

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

Inspection
lamp

SEF103A

i Ci - r"r'—rf_l"!_-lﬁ
Light emitting FEED ',II |
diode (LED.)~ (— ————

Photo diode.

Connected with ﬁ
crankshaft —— '—

SEF488A

Use care when installing, the crank
sensor built in to the distributor as the
position of matching mark is differant
from former model. (Refer to Section
EM.)

CRANK ANGLE SENSOR
OPERATION

The crank angle sensor has two
diodes and a wave forming circuit.
When a signal rotor plate passes the
space between the Light Emitting
Diode (L.E.D.) and Photo Diode, the
slit of the signal rotor plate alternate-
ly cuts the light which is sent to the
photo diode from the L.E.D. This
causes an alternative voltage and it is
then converted into an on-off pulse by
the wave forming circuit, which is sent
to the control unit.

Diode for

oy s vV

Pulse
to unit

SEF490A
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_Detection of 1’ signal (For
detecting of engine rpms and
ignition timing control)

Diodes (U and @ are used to
detect the 1° signal which is created
by 360 slits on the rotor plate. When a
slit reaches the space between the
L.ED. and photo diode, the photo
diode receives the light from the
L.E.D. and this causes an alternative
voltage. Thus, each wave from each
diode is compounded. Then, the com-
pound wave is converted into an on-
off pulse. This 1° on-off signal is sent
to the control unit.

120° signal
pick-up slit ;
!

Wave
forming
circuit

e Wave fr/om
diode (1)

, diode @
/\ /\ ﬁ\ /:\ ; _ Compound
. \/ \/} M \/ wave
ON ! et
= 1
—JI — 1° EIEN
OFF ]
i 20;
SEF492A

- Wave from;

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

Diode @ is used to detect the 120°
signal which is created by 60° slits on
the rotor plate. When a slit reaches the
space between the L.E.D. and photo
diode, the photo diode catches the
light from the L.E.D. and this causes
an alternative voltage. At this time, a
signal on-off pulse is generated. Since
engine rpm is twice that of the dis-
tributor, the rotor plate has six dits at
60° intervals.

EF & EC-62

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 (hro(t!e Idle contact
contact points points
(Not used)

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
900 rpm under no load.

=5 SEF115A

ADJUSTMENT

1. Disconnect throttle valve switch
connector.

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

SEF116A

SEF117A

AIR FLOW METER

Refer to E.F.I. system operation,

CYLINDER HEAD
TEMPERATURE
SENSOR

Refer to E F.I. system operation.

AIR TEMPERATURE
SENSOR

Refer to E.F.1. system operation.

BAROMETRIC
PRESSURE SENSOR

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

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

If it malfunctions, replace control
unit.
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EXHAUST GAS
SENSOR

The exhaust gas sensor, which is
built into the exhaust manifold, moni-
tors the density of oxygen in the ex-
haust gas. It consists of a closed-end
tube made of ceramic zirconia and
other components. Porous platinum
electrodes cover the tubes inner and
outer surfaces. The closed-end of the
tube is exposed to the exhaust gas in
the exhaust manifold. The tubes outer
surface contacts the exhaust gas while
the inner surface contacts the air.

SEC228

1 Louver S Terminal support
2 Zirconia tube 6 Boots

3 Holder 7 Connector

4 Spring

- Exhaust gas sensor

SEF119A

DETONATION
SENSOR

The detonation sensor is attached
to the cylinder block and senses engine

knocking conditions. 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-tension cable

e

~Auxiliary
/T cooling fan

] | | Detonation
Oil level gauge — “sengor SEF120A

SEF121A

PARK/NEUTRAL
SWITCH

The park/neutral switch detects the
transmission gear selector's position
and transmits an electric signal to the
controf unit.

CAR SPEED SENSOR

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

The speed sensor consists of a 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.

EF & EC-63
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FUEL INJECTION CONTROL

There are two ways to control fuel

closed-loop control. Which one is used

ture, engine rpm, engine load, exhaust

injection:  open-loop control and depends on the cylinder head tempera- gas sensor signal and so forth.
| Temperature of cngincj
e s
FYI-INDFR HEAD T)l’Ml'L’E(A_TURi-’. .SI-.NS.()IR_‘
Opening of ICM'E'I(?_\‘ SW‘lT_CH : H Starting A“
“START” POSITION operation

thrattle valve

THROTTLE VALVE
SWITCH

CRANK
ANGLE
SENSOR

AIR TEMPERATURE Temperature of
SENSOR ntake air

Density of oxygen in
exhaust gas

Quantity of AIR FLOW EC.C.S. EXHAUST GAS
intake ar METER CONTROL SENSOR
UNIT
o [ RAROMETRIC
Battery BATTERY PRESSURE
condition VOLTAGE SENSOR

INJECTOR

=

Altitude
during operation

SEF 122A

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 engine
by the crank angle sensor signal and
are made stmultancously 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 eopen-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.

Open-loop 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 & EC-64

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.

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

Fuel shut-off operation

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

The graph below shows the fuel

shut off range.

L ®
?.,000 = & '

£ = \ 1,700
& \_ i
p © S 1,550
B 1,500
= ®

1,000

0(32) 50 (122)100 (212)
Cylinder head temperature °C (°F)
SEF123A

When a transmission gear is in “N”
or “P” (A/T) and “Neutral” (M/T)
position, or a clutch is depressed, this
system does not operate.
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Deceleration from zone “@&

Fuel is shut off; and fuel is injected
again in zone “(®) ™.

Deceleration from zone “(B)"

Fuel is shut off; and fuel is injected
again in zone “(©) .

Deceleration from zone “(©)" and

u@!\

Fuel is not shut off.

Engine rpm increased in the order
Of u@!!’ u©-‘) uss and u@\s.
(Idle switch ON, downhill driving,
etc.)

Fuel is not shut off in zones “(®©)*,

“©" and “®""; in zone “®”,

fuel is shut off.

MIXTURE RATIO FEEDBACK
CONTROL

(Closed-loop control)

This system is designed to control

the mixture ratio precisely to the
stoichiometric point so that the
three-way catalyst can minimize CO,
HC and NOx emissions simulta-

neously. The system uses the oxygen
sensor located in the exhaust manifold
to give an indication of whether the
inlet mixture ratio is richer or leaner
than the stoichiometric point. The
sensor transmits 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.

. T . i . . A% Result monitoring Result
Controlling section Controlled section Combusting section e
l Injector Exhaust gas Catalytic
sensor converter
—> L > g
Control unit é‘:\y’ EJ@M
—
i I Output I
i
Basic signal Exhaust gas
]l Air-fuel ratio feedback signal r‘—
SEF124A
FUEL PUMP FUEL PUMP
CONTROL A relief valve in the pump is de-

The fuel pump is controlled by the
central electronic control unit adjust-
ing to the engine conditions. The sig-
nals from engine crank angle and igni-
tion switch are used for the fuel pump
operation.

signed to open when the pressure in
the fuel line rises over 422 to 490 kPa
(4.3 to 5.0 kg/cm?, 61 to 71 psi) due
to malfunction in the pressure system.

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

EF & EC-65
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FUEL PUMP ELECTRICAL CIRCUIT

FUEL PUMP RELAY

————

o

o,

CONTROL UNIT

FUSIBLE LINK

I—D'\G——

o

O)

| ®

Lo~n

W__L

EL Rl

FUSIBLE
LINK

ON _\ IGN

RELAY

. SWITCH

¥
START

BATTERY

ENGINE
ROTATION
SIGNAL

ZCRANK ANGLE SENSOR

SEF494A

Fuel pump operation

Ignition switch Fuel ti Exgin d Crank angle sensor signal Fuel pump relay
position B b i i L (received by control unit) state
ON Operates for 5 seconds Stops 120° signal: None ON for S seconds
Stops Below 20 rpm 120° signal: None for 1 second OFF
START
Operates Above 20 rpm | 120° signal: Provided in 1 second ON
Stops Below 20 rpm 120° signal: None for 1 second OFF
ON
Operates Above 20 rpm 120° signal: Provided in 1 second ON

FUEL PUMP CONTROL
MODULATOR

This modulator monitors engine
conditions (engine rpm, cylinder head
temperature, injector operating pulse
width, etc.) and controls the voltage
supplied to fuel pump. As a result of
this operation, the fuel pump opera-
tion is controlled in order to reduce
fuel pump noise and the power con-

Fuel pump cantrol modulator

SEF528A 1

sumption of the fuel pump.
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Operating circuit

E.F.I. RELAY ®
A @
CE.C.U.
1 BATTERY d® .
m——
IGNITION = 1®
FUEL PUMP RELAY
FUEL PUMP
CONTROL
7O MODULATOR
{F.P.C.M.)
FUEL PUMP
SEF495A
Operation
Engine operating condition ELECTRONIC

Voltage supplied to fuel pump

Engine cranking

Above engine speed of 3,200 rpm

Above injector operating pulse width of 3.5 m sec Battery voltage
Above cylinder head temperature of 100°C

(212°F)

Below battery voltage of 9.8V

Except the above conditions 98V

For other part descriptions and
inspections, and fuel pressure check
for Fuel Flow System, see E.F.).
System Operation.

IGNITION TIMING
CONTROL

The ignition timing is controlled by
the central electronic control unit
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-
tion timing is determined by the &lec-
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.
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Ignition key
Battery ’ |
I B S (G I Secnodary windin7
@ Ignition coil _._F— 7
-
7777 To starter ——s—— J’"“
- H r}w\
vty EE \t
Car speed sensor I 35 /
i Throttle valve switch Power transistor Primary winding
i
vy Detonation sensor i
4————:| / /—Rotor head
Crank angle signal P ot !
C.E.C.U. \
Distributor
(Crank angle sensor '/ S e
I built into distributor) — |
3 ]
Cyl. Head Temp. Sensor Spark plug #1 #5 l #3 l #6 0 32 4
e Ty L Y 1T 1]
Air flow meter i i
SEF496A
ADJUSTMENT thereby create a spark in the spark pressure in the combustion chamber

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

IGNITION COIL

The ignition coil has a built-in
power transistor. The signal from the
control upit 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

EF & EC-68

plug.

Ignition coil

into electrical signals. If 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.

Power transistor

SEF134A

DETONATION SENSOR

The detonation sensor is instalied
in the side face of the cylinder block.
It converts the vibrations caused by

SEF121A
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EXHAUST GAS
RECIRCULATION
(E.G.R.) CONTROL

engine operating conditions,
Cylinder head temperature, engine
rpm, engine load, air temperature and

VACUUM CONTROL
MODULATOR (V.C.M.)

The vacuum control modulator is
composed of a pressure regulator and

E.G.R. is controlled by the central
electronic control unit adjusting to the

barometric pressure are used for the
determination of the E.G.R. amount.

solenoid valve. Intake manifold vacu-
um is used as the vacuum source for
the pressure regulator. The passage
leading to the atmosphere is controlled
by solenoid valves. Using these com-
ponents, the vacuum control modula-
tor provides vacuum to the E.G.R.
valve and A.A.C. valve (for idle speed
control) following the electric signal
from the control unit.

s Solenoid valve
section

E.G.R. controf valve x

Constant '
pressure valve _ : | [
rh ‘ section || I
B One- way {

=
& fﬁx%@‘% valve | %
P 0- === =
"—L_ g4
NI 8
— - _] ﬁ

o

From intake
manifold

To A.A.C. ‘. e

Throttle valve switch _/ L

ﬂ\E G.R. passage - |

__/f:. E' 3
1

|3 - E Y I 3 D i
FIrTT e Air flow meter — valve  proch air 4% l
07N el !IWTU!bDChaIgEI SEF137A ‘ To E.G.R. valve j

Crank angle sensor
Cylinder head temp. sensor

Ignition switch S
Battery voltage ~ e
Air temperature sensor— - Barometric pressure

sensor

SEF136A

These signals are transmitted to the sent to the vacuum control modulator

control unit where optimum E.G.R.
quantities are recorded. To obtain the
optimum E.G.R. quantity that corre-
sponds to the engine operating condi-
tions at the time, an electric signal is

OPERATION

(V.CM.). The vacuum control modu-
lator transforms the electric signal to a
vacuum signal, which in turn controls
the E.G.R. valve.

ONE-WAY VALVE

The one-way valve is utilized for

th e of ting the V.CM.
Cylinder head | Throttle V.C M. valve s purpos. ol g ik B A C.
Starter ; E.G.R. from applying positive pressure in high
temperature valve : solenoid EGR, Lo
°C (°F) Lok switch | control valve speed conditions.
( switc valve This valve is installed in the vacuum
ON ON Not line leading to V.CM,
Below 57 (135) ON Closed g
OFF OFF actuated
ON | ON ON Closed e
actuated E . Rubber
rom intake
A b , manifold
(135-239) ON-OFF N are To V.CM.
OFF OFF (control Open Actuated (Color: Black) (Colur_:
White)
vacuum)
Above ON ON Not
115 (239 iy Closid tuated
(239) OFF OFF 5N SEC213
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Operation

If the intake manifold vacuum ex-
ceeds —16.0 kPa (—120 mmHg, —4.72
inHg), portion A of the vacuum cham-
ber is closed, and the vacuum in the
chamber is kept at a constant —16.0
kPa (=120 mmHg, —4.72 inHg). As
the solenoid valve is turned on or off

by the signal from the control unit,
portion B or C opens or closes to allow
a controlied amount of air to enter the
—16.0 kPa (—120 mmHg, —4.72 inHg)
vacuum passage. A properly controlled
vacuum is thus sent to the E.G.R. or
A.AC. valves and controls the E.G.R.
or A.A.C. valve operation.

Manifold vacuum

Diaphragm

Constant pressure
valve section

SEF138A

Spring @

l—— To E.G.R. control valve

Vacuum chamber
(—16.0 kPa {—120 mmHg, —4.72 inHg) constant]

Solenoid valve section

IDLE SPEED CONTROL

E.G.R. CONTROL VALVE

The E.G.R, control valve controls
the quantity of exhaust gas to be led
to the intake manifold through vertical
movement of the taper valve con-
nected to the diaphragm, to which
vacuum is applied in response to the
opening of the throttle valve.

4 Valve
5 Valve seat
6 Valve chamber

1 Diaphragm spring
2 Diaphragm
3 Valve shaft

Auxiliary air passage 7

Constant
pressure / |
valve — i contral

==, L'\ QOne-way
\ Intake manifold Taiye

ot ]

pa=

Throttle valve switch

= Air conditioner switch ——, J o
<_f+0 =

Control unit

IGNITION
power supply

Solenoid valve scction

Cantrol signal

valve

" le Crank angle sensor
Cylinder head temperature sensor
Neutral relay (Neutral switch)

_Battery voltage
i Car speed sensor
L Ignition switch
SEF139A
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The idle speed is controlled by the
central electronic control unit ad-
justing to the engine operating condi-
tions.

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

The central electronic control unit

senses 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 vacuum control modulator

transforms the electric signal into a
vacuum signal and transmits it to the
A AC. valve

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

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

Operation
V.CM. valve A.ALC. valve
Input : Idle rpm
open period open angle
Cylinder head Hot Decreases Decreages Decreases
temperature sensor Cold Increases Increases Increases
Alr conditionsr ON Increases Increases Increases
switch OFF Decreases Decreases Decreases
Crank angle sensor High Decreases Decreases Decreases
(Engine rpm) Low Increases Increases Increases
Throttle valve switch
(1dle switch) OFF —» ON Increases Increases Decreases gradually
N = D position Increases Increases Constant
Neutral relay
D = N position Decreases Decreases Constant
A.A.C. VALVE Oparation :
Diaphragm Diaph .
The A.A.C. valve is attached to the C f : Wi SRR AT
i : ontrol vacuum | Opening of \
intake manifold. It controls the quan- p . ! ==— Control vacuum
; . rom V.CM. valve | A.A.C. valve's e K
tity of air that flows through the by- kPa (mmHg, inHg) R :;’;LV-C-M-
pass port of the throttle chamber in asedis pase
response to the control vacuum from 0(0,0) Fully open
the V.C.M. valve.
0(0,0)~>
—16.0 i Open to close
—120, —4.72 2
. ( ) Air passage SEF141A
-16.0
From V.C.M. (~120, —4.72) Fully closed

SEF140A

VACUUM CONTROL
MODULATOR

Refer to E.G.R. CONTROL.

ONE-WAY VALVE
Refer to E.G.R. CONTROL.
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AIR FLOW SYSTEM

Bypass valve __
controlter /

Auxiliary air control (A.A.C.) valve

VYacuum control modulator (V.C.M.) -

/ Vacuum control |

/ valve

L Emergency
relief valve

_— Bypass
valve

L

,’/

) Throttle valve

switch

———— Air regulator

—From fuel tank

Air cleaner

/
ﬁg/
e é
Turbine

T

8 Air flow meter
- Compressor

urbacharger unit

Air tempetature sensor-

SEF102A

AIR CLEANER

EF & EC-72

Inspection

Replace filter more frequently
under dusty driving conditions.

AIR FLOW METER

Refer to FUEL INJECTION CON-
TROL.
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TURBOCHARGER

The turbocharger js 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 is
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 valve
controller which detects the super-
charged pressure and activates a by-
pass valve that allows a part of exhaust
gas to bec discharged without passing
through the turbine.

To prevent an abnormal rise in
supercharging pressure and possible

engine damage in case of a malfunc-.

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

>

| ¢ Intake manifold

s Emergency relief valve

Throttle chamber

~~By-pass

= , N

valve

e
l([ %—\(1 Hﬁ E Exhaust gas inl"e.t. of (urbine7

controller

Exhaust manifold

)

_—— By-pass valve
— Front tube

Air inlet of compressor J/ Turbine

& Compressor
Turbocharger

\
e

A
\_ Exhaust gas outlet of
turbine

SEF968

Operation

The by-pass valve controller nor-
mally detects the supercharging pres-
sure at the outlet of the compres-
sor housing. All exhaust gas flows
through the turbine when the super-
charging pressure is below the speci-
fied pressure Py .

Specified supercharging pressure
Po:

42.7 - 50.7 kPa

{320 - 380 mmHg,

12.60 - 14,96 inHg)

From exhaust manifold

©

~..
To intake manifold ™

—
—

- It
From _|
air ﬂow'*:;l'
meter

SEF969

By-pass valve

By-pass valve controller
Turbine

Compressor

W N -

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, As a
result, the turbine speed is kept con-
stant and the supercharging pressure
maintained at the specified pressure
level.

Supercharging pressure is high.

/

Supercharging pressure
i
1 42.7-50.7 kPa
(320 - 380 mmHg,
12.60 - 14.96 inHg)
Ral ==t —

Approximately 2,400 rpm
Engine rpm =
SEF970
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The emergency relief valve operates
as follows:

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

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

Upper caver

Intake
manifold

Diaphragm

Pmax:
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

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.

1%?
n -
SEF186A \

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

Charged air pressure SEF971
Removal and installation
@ 45-60
46-6.1,
33-449)
@ 22-29
(2.2 - 3.0,
16 - 22)

Exhaust manifold

Turbocharges Bly- Exhaust outlet

D : Nm (kg-m, ft-1b)
*: Replace if necessary,

SEF185A

SEF187A

EF & EC-74

4. Install in the reverse order of
removal.

Disassembly and assembly

Turbocharger should not be disas-
sembled.
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ENGINE FUEL & EMISSION CONTROL SYSTEM Engine Control System (E.C.C.S.)

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 - 0.091 mm
{0.0005 - 0.0036 in)

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

4. Check operation of by-pass valve
controller.

Do not apply more than 66.7 kPa
(500 mmHg, 19.69 inHg) pressure to
controller diaphragm.

By-pass valve controller stroke/
pressure;
0.38 mm (0.0150 in)/
41.9-47.2 kPa
{314 - 354 mmHg,
12.36 - 13.94 inHg)

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

6. Always replace turbocharger as an
assembly if any of the above items
shows abnormalities.

SEF973
Mercury manometer \ fL
By-pass valve controller
boost hose
By-pass valve controller —
| \
( Compressed
air
Dial indicator ®) > Q
O %
@ o
|
|
SEF188A
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Trouble diagnoses and corrections

Before using this chart, check the following items.
e Vacuum hoses and connections

e Wires and connections

e Engine fuel system

e Emission control system

Condition 1;: Low engine power

Probable cause

Corrective action

Air leak at the connection of compressor housing and

suction hosefinlet tube, or inlet tube and intake manifold.

Correct the connection.

Exhaust gas leak at the connection of turbine housing
and exhaust manifold, or exhaust outlet

Correct the connection or replace gasket.

By-pass valve is stuck open.

Stuck or worn journal or bearing

Broken shaft

Sludge on back of turbine wheel

Broken turbine wheel

Replace turbocharger assembly,

Condition 2: Excessively high engine power

Probable cause

Corrective action

Disconnected or cracked rubber hose

Correct or replace rubber hose.

By-pass valve is stuck closed.

Controller diaphragm is broken.

Replace turbocharger assembly.

EF & EC-76




ENGINE FUEL & EMISSION CONTROL SYSTEM - Auxiliary Cooling Fan

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

Probable cause

Corrective action

Oil leak at the connection of libricating oil passage

Correct the connection.

Oil leak at oil seal of turbine

01l leak at oil seal of compressor

Worn journal or bearing

Replace turbocharger assembly.

AUXILIARY COOLING FAN

DESCRIPTION

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

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

IGNITION SWITCH

% IGNITION RELAY

UL
FUSIBLE LINK = L 2
—T D
1 e FUSE
FAN MOTOR
= TIMER UNIT
8
1 1
3 A
BATTERY -
COOLING FAN
@ MOTOR
l WATER 55 L =l
= TEMPERA- ~ % i
TURE
SENSING
SWITCH SEFA97A

OPERATION

L

As soon as the ignition switch is
turned off at an engine coolant
temperature of above about the
specified value, the cooling fan
operates,

When the ignition switch is turned
off at an engine coolant tempera-
ture of below about the specified
value, the cooling fan operates
when the engine coolant tempera-
ture rises above about the specified
value,

The cooling fan operates for about
17 minutes after the ignition switch
is turned off.

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

EF & EC-77
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Auxiliary cooling fan operation chart

Cooling water temperature °C (°F)

Water temperature

Ignition switch

Auxiliary cooling

sensing switch fan

EF.L above about 102 (216)

ON Operates
EC.CS. | above about 100 (212) “OFF”
EFL | below about 102 (216) A

OFF
E.C.CS. | below about 100 (212)

Does not operate
o - \(ON"
“START”
INSPECTION

ENTIRE CHECK

This check can be made at water

temperatures below the specified
value.
1. After turning ignition switch

“ON”, set it at “OFF" position and
operate timer.

2. Disconnect harness connector of
water {emperature sensing switch and
make a signal which indicates that
water temperature has exceeded
the specified value, by grounding con-
nector terminal at harness side,

e Cooling fan operates ..............0 K.
e Cooling fan does not
(07277 ) 1 AN, £ S N.G.

3. If cooling fan does not operate,
check fan motor timer unit and fan
molor 4s 4 part.

FAN MOTOR

SEF 140

1 Airduct
2 Clamp
3 Cooling fan

EF & EC-78

SEF141

1. Make sure continuity exists be-
tween connector terminals ® and
®.
2. Then securely connect positive
terminal of a 12-volt d.c. power supply
to terminal @ , and ground terminal
®.

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

12v

SEF142

FAN MOTOR TIMER UNIT

The fan motor timer unit is located
inside the R.H. dash side panel.

1 Secat belt warning
timer unit

Fuel pump relay
[gnition relay
Accessory relay

Fan motor timer unit

wm e W

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

Prepare 12V-3W lamp.

1. Connect terminal ) to negative
terminal of power source, terminal (8}
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.

e Test lamp does not glow .......0K,
e Test lamp glows ...overeireicnnnn. N.G.
3. Connect terminal (2) to positive
terminal of power source and discon-
nect it, (Operate timer)

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

e Test lamp glows ......oooevveeeenne O.K.
e Test lamp does not glow ...




ENGINE FUEL & EMISSION CONTROL SYSTEM — Auxiliary Cooling Fan

5. Make sure that test lamp should terminal (2) to positive terminal of E.C.C.S. models

remain on for about 17 minutes after power source.

step 3 is performed, and then go out. e Test Jamp goes out ...............O K.
e Test lamp does not go out .....N.G.

6. While test lamp is on, connect

Thermal
transmit ter

Water temperature switch SEF144A

EF495A

SEF499A

1. Dip sensing portion of water
temperature sensing switch into proper
WATER TEMPERATURE E.F I. models solution maintained at 80°C (176°F).
SENSING SWITCH 2. Measure resistance between ter-

’ §, Water temperature minal of lead wire and switch body.
The water temperature sensing \\sensing switch _Thermal transmitter

: : \ = e Resistance is infinite .............. O.K.
switch ; i N 2

C. i fad fa- AR GO . { 3. Increase solution temperature,
housing.

N then check continuity between ter-
.~ Thermotime switch minal of lead wire and switch body.
\\R\ ® Resistance varies to zero at a
/ temperature about the specified
p p

1117 S, B PR OX.

\ If not, replace switch with a new
N ~

/ Thermal vacuum valve (T.V.V.) SEF481A YR

EF & EC-79
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ELECTRICAL SYSTEM INSPECTION

E.F.l. CIRCUIT DIAGRAM

LA HOSN3S
SYD Hivv3 :
ENEL IATYA
HOSNI$  MOT4 HIV  311104HL HOLVINO3Y LSNVHXI 3INION3
L iz = E T 2 ©
0NV | . ol e dnd HOLING - ;
. 7 ﬂ FlUE NOILINDI i
. 1 =l 1 i @ [ 9 5 i 318I1Sn4
LINN &8 883 I35 2 & o RE2y lmu 2
HOLD3INNOD 1OHLNOD | ] M 3 T
e ] o ]
2 _ 1S | NQ [2D¥]440 al
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”n—um LA 10 B «dﬂdrﬂlﬁﬂdq
= mmii ]
—
— SZ
— vz . 4
—t— ZC
%U.J iz -
fEma * i
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== i AV13H dWNd 13N
1y
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14V1S 0700

HOLIMS
IWILOWHIHL

SEF697A
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E.F.1. WIRING DIAGRAM

——W/B
l—-—-— v [

IGNITION SWITCH

OFFIACC| 1G] §T
01010

)

[<]f> é%_

] eferf]=

BW

$_Swip ﬂq IGNITION

ALTITUDE AB
SWITCH L LD

A /B -
Lg/R

Not used
INJECTOR \

No. 1 No;2N03N04N05N06

H

L

B e

= o A

R/B
La/R
Y /B~

L/Y—

~ 080
T L@ COIL
DISTRIBUTOR
| Mt o
L -
= B =T -l
—LIY |
w1 o
cwy 1D H
WATER
TEMPERATURE
SWITCH

viR—[17

CYLINDER HEAD

TEMPERATURE @.. G/v
SENSOR -8

THERMOTIME B
SWITCH f@ GW

COLD START VALVE- 8 1L J

AIR REGULATOH- T b

2
d L3
5 20—
6 — 3
; 21—
% — 4
8 221—
14 g
&
241
26 25—
A sl Y
17 26—
10 27—
- —{1
18.20.22 | Al
15 —
26 125/
18 30k
at ar—
P bl gy
p——— 23 32—
o e
24 —{18]
34 24531
15 35—
I L2
42 ———t

THROTTLE Y
VALVE (:x @ L/A
SWITCH L
Lg/8
AIR FLOW %%ﬂii (3R
METER 3 Lg
—5 Lamw
L~ )] Lg/Y

SEF750A
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DESCRIPTION

Electrical system inspection can be
performed by using the EFI ANALY-
ZER (J-25400).

INJECTOR PULSE DISPLAY

Injector pulses are displayed on over-
lay panel as follows:

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

4. Disconnect cold start valve har-

ness connector.
Printed Display 5. Arrange so that air flow meter

CAUTION: number flap can be pushed manually from air

a. When checking the electrical system 1 NE B Tafecior nulse cleaner side.
with EFI ANALYZER, be sure to : / P 6. Disconnect exhaust gas sensor har-
use the proper adapter harness, 2 No. 3 injector pulse ness connector.

b. When checking injector circuit with 7. Connect EFI harness terminal for
EFl ANALYZER, ba sure to follow 3 No. 4 injector pulse exhaust gas sensor to ground with a
Injector Pulse Display. 4 No. 2 injector pulse Tiper i,

S No. 5 injector pulse
6 No. 1 injector pulse
1 2 5 FUEL | gaTT.| OPEN
PUMP | voLT. [
INJECTORS B THROTTLE SEF262
SWITCH
ENG. | DIsT,
3 4 6 CRANK|PULSE | CLOSED
O O O ‘ O | O ‘ O 8. Disconnect 35-pin EFI harness
connector from control unit,
COLD START SYSTEM PULSE DURATION
WATER TEMP. SENSOR AIR TEMP. SENSOR
CAUTION:
BATT. VOLTAGE

AlR ELOWNETER a. Before disconnecting EF| harness at
35-pin connector, ensure that igni
tion switch is in the “OFF" posi-

tion.
- b. Be extremely careful not to hreak

stem Monitor ; , i

Sy SEF698A or bend 35-pin when disconnecting

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

EF & EC-82

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’" pasition.

terminal.

Do not touch the circuit tester
probe to any unnecessary pin on
the 35-pin connectar. Doing so
could cause damage to the circuit
tester.

c. After inspection or replacement,
securely connect E.F.l. harness
caanéectac with contrel unit, and
then test it to make sure,




ENGINE FUEL & EMISSION CONTROL SYSTEM - Electrical System inspection

THROTTLE VALVE SWITCH TESTS

Test No. I Idle contacts

Tester Leads to Pins Notes Should Read
() (=)
Throttle released Continuity
Ohmmeter
29 30 Throttle depressed No continuity

L

]D? 31415151718

'ﬁan‘bm l'h U

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

1 23

L

SRR AR L SRS

R AR RO W)ﬂ‘m%w R e SRR B R SR BRREP B 85

{
"L"zd"m"'zf'zg'@h as")ﬂ_n 29‘@1

3 10 111213 14 1

SEF681
kbl {f test is O.K., go to Test No. 3.
Feat N0 3 A Tinskiin CRnERCE If test is not O.K., go to Full Throt-
Testar Leads to Pins Notes Should Read tle Contact Check.
(+) (-) e e
Throttle released No continuity

Ohmmeter hat

24 30 Full throttle Continuity

-

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

Switch Adjustment.

SEFG83

If test is not 0.K., go to Compo-
nent Check.

SEF682
Test No. 3 Insulation test it g
Tester Leads to Pins Notes Should Read
(+) (=)
Ohmmeter ;3 Body oo}
30 ground

Connect ohmmeter between engine

and terminals 23, @9 and @0 . Ohm-
meter reading should be infinite.

If test is O.K., check harness.
If test is not O.K., replace compo-
nent and retest.

EF & EC-83
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THROTTLE VALVE SWITCH
ADJUSTMENT

Ohmmeter method

1. Disconnect throttle valve switch
connector.

2. Connect ohmmeter between ter-
minals @) and @0, and make sure
continuity exists.

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
900 rpm under no load.

EF & EC-84

Feeler gauge methad

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” to “OFF",

If clearance between throttle valve
stopper screw and throttle valve shaft
lever is 0.3 mm ({0.012 in), engine
speed will become about 900 rpm.

S
R R Throttle valve

=~V stopper screw

SEF687

Changing idle switch from “ON"’ to
“OFF" corresponds to change from 0
to oo (infinite) ohms in resistance be-
tween terminals @9 and 30 .

After the adjustment is complete,
proceed to Full Throttle Contact
Check.

FULL THROTTLE CONTACT
CHECK

l. Disconnect ground cable from
battery.
2. Remove throttle valve switch con-
nector.

3. Connect ochmmeter between ter-
minals 2§ and 80, and make sure
continuity does not exist.

4. Depress accelerator pedal to
floor. If continuity exists between
terminals @9 and 30, full throttle
contact is functioning properly.

If test is O.K., go to Insulation
Test.
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AIR FLOW METER TESTS

Test No. 1 Air flow meter resistance

L

Taster Leads to Pins Notes Should Raad
(+) (~)
Ohmmeter 100 to 4000
33 34
SRR R \W RN N NS R S W(ﬁ‘w

10111213111 ?IB

11'?0”“'7?'23 DY

T "’E‘ s Y

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

SEF689

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

Component check

EF482A

Measure the resistance between
terminals 33 and @ . The standard
resistance is 100 to 400 ohms.

If test is O.K., check harness.
If test is not O.K., replace compo-
nent.

Test No. 2 Air flow meter resistance

Testar Leads to Pins Notas Should Read
) (=)

Ohmmeter 200 to 5008
34 35

=

ﬂﬁm """"" ﬂﬁ%ﬂwaﬁrwﬂﬁuﬂﬁwk AR R RRRE R AR AR
]

23 45

10 1112 13 14 151801
OO RO Y G

I o A s

If test is 0.K., go to Test No. 3.

SEF 690

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

Component check

EF483A

Measure the resistance between
terminals @9 and @ . The standard
resistance is 200 to SO0 ohms.

If test is O.K., check harness,

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

EF & EC-85
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Test No. 3 Air flow meter resistance

Tester Leads to Pins Notes Should Read
(*) ()
Ohmmeter Except 0 and oo 2
32 34

ﬂl‘hﬂ'

A SRR R,

b

W AN 4‘&'&: RPN

L WNNNNPET S

NPT SRR

SN PR NS

10 11121314 19 1718

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

SEF691

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

Component check

EF319A

While sliding flap, measure resist-
ance between terminals 32 and @8 . If
resistance is at any value other than 0
and oo ohm, air flow meter is normal.

If test is O.K., check harness.

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

Test No. 4 Insulation resistance

Tester Leads to Fins Naotes Should Raad
(+) (=)
Ohmmeter gg Body . oSl
34 ground
35

2365

1_ 7d'21'2'.5' a u‘?s zs'W'tg 7_9'5

BB BERDRPACRIAL

If test is O.K., go to Test No. 5.

SEF692

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

Component check

L : EF327A

Check insulation resistance between
the air flow meter body and any one
of the terminals @2 , 89 , @ and @3 .
If continuity exists, the air flow meter
is out of order.

If test is O.K., check harness.
It test is not O.K., replace compo-
nent.

Test No. 5 air flow meter flap,

[fFJIBA

EF & EC-86

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

If test is O.K.,
0.K.

(f test is not O.K,,
meter.

air flow meter is

replace air flow
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AIR TEMPERATURE SENSOR TESTS

Test No. 1 Air Temperature Sensor

Tester Leads to Pins . Notes Shouid Reasd
(+) (-) Intake air temperature
Ohmmeter 20°C (68°F) or above Below 2.9 kQ
- " Below 20°C (68°F) 2.1 k2 or above

u

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

SEF772

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

nent check.

Component check

EF484A

1. Measure the outside air tempera-
ture.

2. Measure resistance between termi-
nals @ and @& of the air flow meter
connector,

If test is O.K., check harness.
(f test is not O,K., replace compo-
nent,

Test No. 2 Insulation Resistance

Tester Leads to Pins Notes Should Read
(+) (-)
Ohmmeter o)
25 Body
ground

E . 'u'i_tfa'?_l'ﬁ'zw'b_fqh'n'k_fmﬂ_s

U
Wy

S

18

SIS

If test is O.K., air temperature sen-

sor is O.K.

nent check.

SEF773

f test is not O.K., perform compo-

Component check

EF485A

Check insulation resistance between
terminal 29 and air flow meter body.

If test is O.K., check harness,
If test is not O.K., replace compo-
nent.

EF & EC-87
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CYLINDER HEAD TEMPERATURE SENSOR

: Dip the sensor into water main-
Cylinder head temperature sensor test tained at a temperature of 20°C
0 O Q , "
Tester Leads to Pins Nates Shouid Read (68 F_)’ 80°C (176 F)’ etc., and read
1ts resistance.
) ] 20°C (68°F) or above Below 2.9 k2
Ohmmeter =
14 | Body AW CHARACTERISTIC CURVE
ground Below 207C (68" F) 2.1 k2 or above ~— I ]
. 30 | |
20
..... \\1.010 |l4kﬂdl -10°C (14°F)
I |
I 2345 111213 1gf AR AN . ! =
1 m" ?I-?f- o _Ds zﬂﬁs 20 AR EAN Il |
= i : T t 4h 2.1 to 2.9 kQ at 20°C -
G 3i—1-— ' ((.8"’!-‘)"
! e R E— acran
rEe - (.68 to 1.00 k1|
2 gl | ats0 °C(122°F)
8] e e N T
¢ 08— ~ ]
%061 R+
If test is 0.K., test is complete. Component check gg"_*_ 35T, ) \\ ~
| ]
If test is not O.K., perform compo- 0.2 __|__ | | N
nent check. ' E I K
0.1 | ' e—
008! | |
0.06+ : g
30 -20 0O 20 40 60 80
(=22)(-4)(32) (68) (104)(140)(176)
Temperature C
EF334A
{f test matches curve, sensor is O.K.
Check harness.
st If test does not match ‘curve, re-
place sensor,
e {f test is O.K,, exhaust gas sensor
Exhaust gas sensor circuit test ==yl
circuit is O.K.
Tester Leads to Pins Notes Should Read
) (-) Disconnect exhaust gas sensor

Ohmineter

3 ground

harness connector, and con-
Body nect E.F.1. harness terminal for

exhaust gas sensor to ground
with a jumper wire,

0Q

?

19 mnr zg m_ﬁﬂn g_'hd@i

[I II 1‘2 13 14 IS IG 17]3
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SEFG694



ENGINE FUEL & EMISSION CONTROL SYSTEM — Etectricat System Inspection

THERMOTIME SWITCH TESTS

Disconnect cold start valve harness connector. Companent check

Test No. 1 Thermotime switch contact point

Tester Laads to Pins Notes Should Read
(+) (-) Water temperatute =
0 O oo
25°C (77°F) or above
Ohmmeter — -
4 Body 14 10 25°C (57 to 77°F) 0 or eo 82
ground - e

Below 147C (S7°F) 02

éi:::: QR
SEF 695 :
Measure the resistance between
! terminal @@ and switch body.
If test is 0.K., go to Test No. 2. S : y
. ® The resistance is zero when the
If test is not O.K., perform compo- : s
R ST cooling water temperature is less
3 than 14°C (57°F). ....0K.
® The resistance is infinite when the
cooling water temperature is more

than 25°C (77°F). ....0K,
Test No. 2 Heater coil of thermotime switch bimetal ThE: e e I 2510 of el
g when the cooling water temperature is
¥ Leads to P N Should Read
L, e il o w0 between 14 to 25°C (57 to 77°F).
ot &) . | Measure the resistance between
Ohmmeter Dlecmol e ind St 5 | 40 10 709 terminal @ and switch body.
16 Body terminal, B
ground ‘ The ohmmeter reading is
40.10.70.0hms . . . cwvioen OK.
:5:5 D If test is O.K., check harness.
, L 3 II] H l? 13 i 15 1_8_ u 1 If test is not O.K., replace compo-
zﬂl'hﬂ' 23 u‘d‘@?ﬂal‘kﬂ_ﬂ_ CEEY At

SEF 696

If test is O.K., thermotime switch is
O.K.

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

EF & EC-89
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CONTROL UNIT GROUND CIRCUIT TESTS

Control unit ground circuit tests
Tester Leads to Pins Notes Should Resd
(*) ()
Ohmmeter L5 an
19 Body Continuity
20 ground
s

2L

.me&& W \mﬂm '''''' oo mw&

: ' nwmnlwu
@'mnr a‘u?;‘zﬂﬂnl‘hﬂj}_ 3 3 0

-’m R R e RS A 50 A P A A AN

RSN ﬁﬂmWﬁm&»mm;

1121314 15 16 17 )

ﬂa‘f&_ _1 3033 38
|
“'iﬂt/gﬂ-. WWM‘V’W’ RN RN
% 3 ; ] uunmnswma

¥ ‘ﬂ}'@'ﬁ 4“29‘;_71731"36'&4‘3_2731

EF & EC-90

SEF697

If tests are O.K., ground circuits are

0.K.
If tests are not O.K., check wiring

diagram and harness.
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AIR REGULATOR CIRCUIT TESTS

Test No. 1 Air regulator resistance

Teostar Laads to Pins Notes Should Read
() (=)
Ohmmeter : Body 25 to 900
2 ground

b

. SO N : :-A X ‘
' La ?d'@lf' d u'b.a‘z."ﬁlﬂlﬂﬂl'a. R a. a_

213 U 13 16 17 18

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

Test No. 2 Air regulator and fuel
power circuit

1. Connect E.F.I. harness connector
to E.C.U.
2. Turn ignition switch to “ON”’,
3. Listen for fue] pump operatmg
sound for a few seconds.
4. If no sound is heard, check fuel
pump relay.

If fuel pump operates, check air
regulator.

If test is not O.K., check air regula-
tor or fuel pump.

SEF 698

CHECKING AIR REGULATOR

_flk : Air regul.a(or'\

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

® Engine speed decreases during
WAITEUD. ;. 4 et O.K.
® Engine speed remains unchanged
after warm-up. . ........ O K.

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

3. Disconnect electric connector of
air regulator, and check continuity.
Continuity should exist. 1f not, air
regulator is faulty.

\Ohmmeter

jh—\ Au regumor \

4. Pry air regulator shutter to open
with a flat-blade screwdriver, then
close. If shutter opens and closes
smoothly, it is operating properly.

If test is O.K., check harness.
If test is not O.K., replace compo-
nent and retest.

EF & EC-91
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COLD START VALVE TEST

Cold start valve circuit test

Taster Leads to Pins Notes Should Read

(+) (7% 1. Disconnect starter motor “S"
; terminal and thermotime

g switch harness connector.

HeAngie Body |[2. Connect cold start valve har- Battery voltage
4 ground ness connector and battery
ground cable,
3. Ignition “"START".
1

10 111213 W 15 16

ﬂam R

?-H gﬂ_’ls‘ma 19'3d'5_1'32"33 TR

7 18

If test is O.K., cold start valve is Component check

SEF704

1. Disconnect cable from
battery.

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

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

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

5. Connect other terminals of jump-
er wire 10 battery positive and negative
terminals,

ground

® Fuel is injected. ........,. O K.
® Fuel is not injected. . N.G.

0.K.
If test is not O.K., perform compo-
nent check.

EF324A

CAUTION:
Be careful to keep both terminals se-
parate in order to avoid short circuit.

If test is O.K., check harness.
If test is not O.K,, replace compo-
nent and ratest.

IGNITION COIL TRIGGER INPUT TEST

Ignition coil trigger input test

Taster Leads to Pins Notes Should Read
) =l 1. Connect starter motor
Voltmeter “S" terminal and battery Pointer deflects.
T Body ground cable.
ground | 2. Jgnition "START".

S PR AR

STI TN BIND 6]
ls 2[1'?1'7?' u u'”z_g'g_'bﬂsl'hﬂ_ﬂﬂs':u‘

DR R N S AR A

EF & EC-92

SEF705

If test is O.K., trigger input to con-
trol unit is 0.K.

If test is not O.K., chack ignition
coil and wire harness.



ENGINE FUEL & EMISSION CONTROL SYSTEM - Efectrical System Inspection
INJECTOR CIRCUIT TESTS

Component check
CAUTION: Never turn the selecting switch of the tester to the “Ohmmeter”or y

“Ammeter” position during these tests as it may burn out the
injectors and circuit,

Test No. 1 Cylinder No. 1

Tester Leads to Pins Notes Should Read

) (=)

Connect battery ground

Voltmeter Battery voltage

8 Body cable.
ground EF213A
- a s ;% ” 3%" ]-’1]5 I 1-& 1. Disconnect ground cable from
& § 29 733 34 33 .
E AL YU ULET WU WUV UL Y battery.
> 3 2. Disconnect electric connectors

from injectors.

BEFMe 3. Check continuity between the
If test is O.K., go to Test No. 2. If test is not O0.K., go to Compo- two terminals. Continuity should

nent Check. exist. If not, injector(s) are faulty.

Test No, 2 Cylinder No. 2

Tester Leads to Pins Notes Should Read
(+) (=)
Voltmeter Body Battery voltage
7 ground -
|

[ T L0 T 6T T8
E —_'___ Hr 2_")@1'5(54'&7" 33 |

SEF709
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
Tester Laads to Pins Notes Should Read
(+) (=)
Voltmeter Body Battery voltage
6 ground
R R N e R e R O e L ARG R 5
' 304 5(0)7 B 910 1112131015 1617 18
1- n-
SR TR i e e AR e RS S e
SEF707
if test is O.K., go to Test No. 4, If test is not O.K., go to Compo-

nent Check.

EF & EC-93



Efectrical System Inspection — ENGINE FUEL & EMISSION CONTROL SYSTEM

Test No. 4 Cylinder No. 4

Tester Leads to Pins Notes Should Read
(") (—)
VoRmetor 5 Body Battery voltage
graund

b

D61

b
79025 26 2T 28 29 3031 30 33 W 89 |

B R R R R RSO

{f test is O.K., go to Test No. 5.

SEF708B

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

nent Check.
Test No. 5 Cylinder No. §
Tester Leads to Pins Notes Should Read
(+) i)
Voltmeter Body Battery voliage
3 ground

é'

| SRR

'm:s'bﬂﬂs‘mﬂ_z'aﬁq 3 |

If test is O.K., go te Test No. 6.

SEF710

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

nent Check.
Test No. 6 Cylinder No. 6
Tester Leads to Pins Notas Shoutd Read i
(+) | (=)
Voltmeter : Bady Battery voltage
ground

L]

If test is O.K.,

EF & EC-94

all injectors are O.K.

SEF706

If test is not O.K., perfarm compo-
nent check.
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E.F.1. RELAY AND FUEL PUMP RELAY TESTS

Test No. 1 E F 1. relay test (Control unit power input circuit test)

Tester Laads to Pins

Notes Should Read

) =3

27

' 1. Connect battery ground
Voltmeter Body cable.
ground | 2. Ignition “ON".

Battery voltage

N I AT RN R R e

3 10 11 I? 13 It 19161718

If test is O.K., E.F.l. relay is O.K.
Go to Test No. 2.

SEF713

If test is not O.K., check E.F.l.
relay.

Test No. 2 fuel pump relay

1. Connect E.F.I. harness connector
to E.C.U.

2. Turn ignition switch to “1G",

3. Listen for fuel pump operating
sound for a few seconds after turning
ignition switch to “IG”,

If no sound is heard, go to test No.

3.

Test No. 3 Fuel pump relay test

Taster Leads to Pins

Notes Should Read

(+) (=)

Ohmmeter
13

Except 0 and oo}

123435

£ T2140 SRS RN
6: g .1"2_ zmmnm By

R S RS SR

I
:a:a:a:a;r.azm::::::; s

If test No. 3 is O.K., check fuel
pump and circuit.
If fuel pump is O.K., check com-

SEF343A
ponent check.
If test No. 3 is not O.K., go to com-
ponent check.

EF & EC-95
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CHECKING E.F.l. RELAY AND
FUEL PUMP RELAY

SEF703

Check terminals

Normal condition

12V direct current is applied
between terminals () and (2)

©-@ Conlinuity
@-® No continuity Continuity
@-® Continuity [ No continuity

If E.F.l. retay and fuel pump relay are O.K., check harness.

If fuel pump and harness are O.K,,

replace control unit.

IGNITION START SIGNAL TEST

Ignition start signal test

Tester Leads to Pins Notes Should Read
) (=) 1. Disconnect starter motor
8™ terminal.
Yoltmeter 4 2. Connect battery ground Battery voltage
26 Ry cable
ground o
3. Ignition “START"”.

e

m mﬂl"bd‘zg m_g'@?ﬂs 293030 37 33 30 3

R R R AN R R B S ROPRN s AR YRR

0 SRR RIRRIR

EF & EC-96

SEF715

If test is O.K., ignition start signal

is O.K.
If test is not O.K., inspect ignition

coil and harness.



ENGINE FUEL & EMISSION CONTROL SYSTEM - Electrical System Inspection

E.C.C.S. CIRCUIT DIAGRAM
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E.C.C.S. WIRING DIAGRAM
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ENGINE FUEL & EMISSION CONTROL SYSTEM - Etectrical System inspection

DESCRIPTION

Electrical system inspection should
be performed by using the E.C.C.S.
ANALYZER (J28835).

If the analyzer 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" pasition.

2. Disconnect battery ground cable.

3. Disconnect lead wire from “S"
terminal of starter motor.

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

5. Disconnect 15-pin, 20-pin and 16-
pinr E.C.C.S. harness connectors from
control unit.

THROTTLE VALVE SWITCH TESTS

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,

c. After inspection or replacement,
connect E.C.C.S. harness connec-
tors with control unit securely and
make sure that connectors are
secured properly. (At this time, a
click may be heard.)

Test No. 1 Idle contacts

CEAGeReeAt, G

29)[30)(31)(32}(Z
— b
R222324)23]

Qﬁ\ﬂ L 1laa]

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

SEF502A

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

R If test is 0.K., go to Test No. 2,
i ] .
Testar e i - If test is not O.K., go to Throttle
(+) (=) Throttle depressed No continuity Valve Switch Adjustment.
Ohmmeter
18 25 Throttle released Continuity
s
CopEAoAL I
]
L]
SEF502A
Test No. 2 Insulation test Component check
Tester Leads to Pins Notas Should Read
(+) (-)
Ohmmeter 18 Body s}
25 ground

SEF0B87A

Connect ohmmeter between engine
and terminals 4B and @ . Ohmmeter
reading should be infinite.

If test is O.K., check harness.
If test is not O.K., replace compo-
nent and retest.

EF & EC-99
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ADJUSTMENT
Refer to

THROTTLE VALVE SWITCH.

AIR FLOW METER TESTS

Test No. 1 Air flow meter resistance

Tester Leads to Pins Noites Should Read
(+) (=1
Approx.
Ohmmeter
33 26 280 to 40002

P,
A o
5@@Eﬂ@u

*Note

Pin numbers between CECU and

Air Flow Meter do not match.

QO : Pin numbers of CECU

[J : Pin numbers on Air Flow Meter

Component check

D{m

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

SEFS04A

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

nent check.

(28, CI)(SI (32>

SEFQ97A

Measure the resistance between
terminals (@ .[33]) and (8 ,[34)).
The standard resistance is approxi-
mately 280 to 400 ohm.

If test is O.K., check harness.

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

Test No. 2 Air flow meter resistance

Tester Leads to Pins

Notes Should Reed

*) (=)

Ohmmeter
33 31

Except 0 and oof2

o
s S o
(o

If test is O.K., go to Test No, 3.

EF & EC-100

SEFS05A

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

nent check.

*Note

Pin numbers between CECU and

Air Flow Meter do not match,

O : Pin numbers of CECU

O : Pin numbers on Air Flow Meter

Component check

EF319A

While sliding flap, measure resist-
ance between terminals (39 ,[34]) and
(@D ,[32)). If resistance is at any value
ohter than 0 and o ohm, air flow
meter is normal,

If test is O.K., check harness.

If test is not O.K., replace compo-
nent.
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Test No. 3 Insulation resistance

Tester Leads to Pins Notes Should Read
(+) ()
Ohmmeler 26 Body 0o$l
31 ground
33

R
Lo )

GeIC

= & T A=A = = -
nD'® Gl e 205 F9)aa sl (hs)e):

2 & EP_(,,B 31[t0) 2223124252627 ‘
1_a_|( ,_.J_i e - —

——

!

i

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

SEFB06A

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

*Note

Pin numbers between CECU and

Air Flow Meter do not match.

O : Pin numbers of CECU

O : Pin numbers on Air Flow Meter

Component check

EF485A

Check insulation resistance between
the air flow meter body and any one
of the terminals ( 28, (33)), ( 8D, [32))
and (@ ,[34]). If continuvity exists,
the air flow meter is out of order.

If test is O.K., chack harness.

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

Test No. 4 air flow meter flap

EF318A

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

If test is O.K., air flow maeter is
O.K.

If test is not O.K., replace air flow
meter.

EF & EC-101
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AIR TEMPERATURE SENSOR TESTS

Test No. 1 Air Temperature Sensor

Tester Lesds ta Pins Notes ‘ Should Read
4) (-) Intake air temperature
Ohmmeter 20°C (68°F) or above Below 2.9 k2
E e Below 20°C (68YF) 2.1 k§2 or above

(PAROALEAL, G

OEGEE [

G

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

If test is not O.K.,

SEF507A

perform compo-

*Note

Pin numbers between CECU and

Air Flow Meter do not match.

O : Pin numbers of CECU

] ¢+ Pin numbers on Air Flow Meter

Component check

SEF1563A

1. Measure the outside air tempera-

T R

Pe_w

If test is O.K., air temperature sen- If test is not O.K.,

sor is O.K.

EF & EC-102

nent check.

SEF508A

perform compo-

nent check.
ture.
2. Measure resistance between termi-
nuls (33 ,[34]) and (80 ,[25]) of the
air flow meter connector.
If test is O.K., check harness.
If test is not O.K., replace compo-
nent.
; ; *Note
Test No. 2 Insulation Resistance Pl e R
Toster Leads to Pins Notas Should Read Air Flow Meter do not match.
O : Pin numbers of CECU
LR =] [J : Pin numbers on Air Flow Meter
Ohmmeter oof)
30 Body
ground Camponent check

(r&l_t?' , [23])

SEF155A

Check insulation resistance hetween
terminal ( 80 , [25)) and air flow meter
body.

If test is O.K., check harness.
if test is not O.K., replace compo-
nent.
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CYLINDER HEAD TEMPERATURE SENSOR TEST

Cylinder head temperature sensor test

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

Taster Leads to Pins Notes Should Read ' )
Its resistance.
A1y = 20°C (68°F) or above Below 2.9 k@2
ol (bt B84 "ot CHARACTERISTIC CURVE
Below 20°C (68°F) 2.1 k2 or above - 17"
30 J_
20' =" S e —
I\ 7.0 to 11.4 k&2 at —10°C (14°F)
oA eE o giggggg o 10—
e 68 o ol e .~
) Gl ) ﬂF;ﬂU[ & A AN2.1 10 2.9 kQ at 20°C -
__.-- 23 . | (68°F)
5 = R
g | \0_68 to 1.00 ke
SEF509A Wil || N\at 50°C (122°F
S ) I S0
061 o A
121
. . 4L ] L Ny
If test is O.K., test is complete. Component check 0.3— '
If test is not O.K., perform compo- 02 F——F+—+—1—+ \%
nent check. 5 | |
o1 i T |
0.081{ | i ‘ | | |
0.06 — R
30 =20 0 20 40 60 80
(~22)(—4)(32) (68) (104)(140)(176)
Temperature °C (“T)
EF334A
If test matches curve, sensor is 0.K.
Check harness,
T P If test does not match ‘curve, re-
place sensor.
T If test is O.K., exhaust gas sensor
Exhaust gas sensor circuit test cireuit is O.K.
Testar Leads to Pins Naotes Should Read
(+) (=) Disconnect exhaust gas sensor
harness connector, and con-
Ohmmeter Bod nect E.FF.I. harness terminal for o
24 y 4 exhaust gas sensor to ground
groun with a jumper wire.

LA
@I@w@f

@#'@

SEFS10A

EF & EC-103
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CONTROL UNIT GROUND CIRCUIT TESTS

Control unit ground circuit tests
Tester Leads to Pins Notes Shouid Read
(+) [ (-}
Ohmmeter 28 109 o
36 112 Body
107 “.; ground

.:J][L

j@%

If tests are O.K., ground circuits are

0.K.
If tests are not O.K., check wiring

diagram and harness.

SO
0 | g
SEFS11A
; f i K.
Park/neutral switch test _l t?st is O.K., the park/neutral
switch is O.K.
Tester Leads to Pins Notes Should Raad If test is not O.K., check harness
: and/or inhibitor switch. (Refer to AT
L ‘ = section.)
Ohmmeter Body Transmission gear position 0Q
IO \VN‘V Ol' I\PYY'
ground

PP
)

ggL !% 5: -
e ﬁﬂ =

T ,HIE%?I

a |

)

Yy
(=D

EF & EC-104

SEF526A
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AIR REGULATOR AND FUEL PUMP RELAY

TESTS

Test No. 1 Air regulator resistance

Taster Leads to Pins Notes Should Read
i+) (=)
Ohmmeter Body 2510900
1os8 | ground
|

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

Test No. 2 Air regutator and fuel
pump circuit

1. Connect E.C.C.S. harness connec-
tors to C.E.C.U.
2. Turn ignition switch to “ON",
3. Listen for fuel pump operating
sounds for about 5 seconds.
4. If no sound is heard, check fuel
pump relay.

If fuel pump operates, check air
regulator,

If test is not O.K., check air regula-

SEF512A

tor or fuel pump,

CHECKING AIR REGULATOR

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

® Engine speed decreases during
WaIM=UPL 2« o e S OK.
® Engine speed remains unchanged
afterwarm-up. ......... 0K,

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

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

.::;\Ohrnmeler jh__—_\;l Air (eg\fla(ar S

Y | 5 —
| / k I"z’f/'("'..\ \\ b Vo
\ o N T s ey .

4. Pry air regulator shutter to open
with a flat-blade screwdriver, then
close. 1f shutter opens and closes
smoothly, it is operating properly.

If test is O.K., check harness.
If test is not O.K., replace compo-
nent and retest.

EF & EC-105
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EMISSION CONTROL SYSTEM

CHECKING FUEL PUMP
RELAY

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

;
@
DO®
@ ]
= ]
2D @
) 0
SEF703

SEF498A

1 Seat belt warning
timer unit

Fuel pump relay
Ignition relay
Accessory relay

Fan motor timer unit

w bW N

EF & EC-106

Check terminals

Normal condition

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

Continuity

®

@ -

No continuity

Continuity

®-®

Continuity

No continuity

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

retest.



ENGINE FUEL & EMISSION CONTROL SYSTEM - Electrical System Inspection
INJECTOR CIRCUIT TESTS

CAUTION: Never turn the selecting switch of the tester to the “Ohmmeter” or “Ammeter” position during these tests as it
may burn out the injectors and circuit.

Test No. 1 Cylinder No. 1

Component check

Testar Leads to Pins Notes Should Read
(+) =)
Connect battery ground
Voltmeter | Body cuble. Battery voltage
101 ground

O
CEPoRL L)

[T)'@ R
= j—l

Haﬁ%ﬁﬁ%él
e

)

HEeaearar
et

SEF515A
1f test is O.K., go to Test No. 2. If test is not O.K., go to Compo-
nent Check.
Test No. 2 Cylinder No. 2
Tester Leads to Pins Notes Should Read
(+) (=)
Voltmeter Body Baltery voltage
102
ground

.fm@ 33
| = f—
ﬁ 24](25)[26) (27 23
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S I

_._'_ -

conalesersitney
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Efi

SEF516A
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
Tester Leads to Pins Notes Should Raad
+) (—)
Volimeter Body Battery voltage
103
ground l
oA e “%ﬂ”fmﬁ
g GG ,ﬁlj «‘2&24 (e

L.uanp JMU

afeeetel
L

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

SEF517A

If test is not 0.K., go to Compo-
nent Check.

EF213A

1. Disconnect ground cable from
battery.

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

electric connectors

If test is O.K., go to E.C.C.S. har-
ness Check.

1f test is not O.K., replace injector.
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Test No. 4 Cylinder No. 4

Taster Leads to Pins Notes Should Read
(+) (-)
Voltmeter fo4 Body Battery voltage
groud

EEECTE

TR )
R |y o
SEF518A
If test is O.K., go ta Test No. 5. If test is not O.K., go to Compo-
nent Check.
Test No. S Cylinder No. §
Tester Leads to Pins Notes Should Read
(+) (=)
Voltmeter , Battery voltage
105 | Body g
grouand

"'@% e
Lm;l'ﬂ?ggﬂw%@ Ei =i BFEBE

If test is O.K., go to Test No. 6. If test is not O.K., go to Compo-
nent Check.

SEF519A

Test No. 6 Cylinder No. 6

Testar Leads to Pins Notes Should Read
(+) (=)
Voltmeter Biody Battery voltage
106
ground

HHH 18’60
. ?5588 I%IB%HZ,
o )
J@@ -
SEF520A
(f test is O.K., all injectors are O.K. If test is not O.K,, perform E.C.C.S.

harness check.
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E.F.l. RELAY

E.F I relay test (Control unit power input circuit test)
Tester Leads to Pins i Notes Should Read
(+) (=3
} 1. Connect battery ground
Voltmeter Body cable. Battery voltage
33 ground 2 Ignition “‘ON".
e B F#Hﬁ%ﬁ?ﬁ
[D"G@ <
2 E 4l :

If test is O.K., E.F.l. relay is O.K.

ponent check.

SEFB21A

If test is not O.K., perform com-

Component check

EF445A

1 EF.L relay

2 Relay cover

Check terminals

Nommal condition

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

O-®@ Continuity =
®-B No continuity Continuity
®-® Continuity No continuity

SEF703

retest,

If test is O.K_, check harness.
If test is not 0.K,,

replace relay and

IGNITION START

SIGNAL TEST

Ignition start signal test

Tester Leads to Pins Notes Should Reaad
(+) (-) 1. Disconnect starter motor
“S" terminal.
Voltmeter 2. Connect battery ground Battery voltage
9 Body cable.
ground | 3 fonition “START®.

e B

s Ll S

SEFB23A

If test is O.K., ignition start signal

is 0.K.

If test is not O.K., inspect ignition

coil and harness.
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VACUUM CONTROL MODULATOR (V.C.M.) TEST

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

Test No. I Solenoid valve for 1.S.C. If test is not O.K., check solenoid

Tester Leads to Pins Notes Should Read valve for 1.S.C.

+ ¢
3, ) 1. Connect battery ground

Voltmeter Body cable. Battery voltage
: 2. lgnition “ON",

ground

[P
A L )

| FEIEIGE2 g: %)
21)[22)23)(24)25)i26) (27} 28)
Ve | —_

PEN l =
=lii (]
SEF524A

Tt K et : If test is O.K., solenoid valves of
est No. 2 Solenoid valve for E.G.R. V.C.M. are O.K.

Tester Leads to Pins Notes Should Read If test is not 0.K., go to COI‘I‘IDO-

nent Check and Harness Check.
*) ! 1. Connect battery ground
v cable. ¥
oltmeter - Body 2. Ignition “ON™. Battery voltage
i ground Component check

T
Pl )
L)

I, — R e e ':fbﬁ&ﬂ
{06 16J0 78 1| 29IR9EEZ)E3IL JBs]E6

SEF526A

SEFQ93A

I. Disconnect two electric connec-
tors from V.CM.

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

If test is O.K., go to Harness Check.
If test is not O.K., replace V.C.M,
assembly,
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AIR CONDITIONER SWITCH

Air conditioner switch
Tastar Leads to Pins Notas Should Raad
i 7 Air conditioner switch o
Voltmeter 2 Body “S;IF“ oV
ground
GepheAGpetoR o
COPaSPEAC G
(L [ [
=]

SEF527A

If test is O.K., the air conditioner

switch is O.K.
If test is not O.K., check harnass

and/or air conditioner switch. (Refer
to HA section.)
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CRANKCASE EMISSION CONTROL SYSTEM

DESCRIPTION

MODEL NOT EQUIPPED
WITH TURBOCHARGER

This system returns blow-by gas to
both the intake manifold and air duct.

The positive crankcase ventilation
(P.C.V.) valve is provided to conduet
crankcase blow-by gas to the intake
manifold.

During partial throttle operation of

the engine, the intake manifold sucks
the blow-by gas through the P.C.V.
valve,

Normally, the capacity of the valve
is sufficient to handle any blow-by and
4 small amount of ventilating air.

The ventilating air is then drawn
from the air duct, through the tube
connecting air duct to the rocker
cover, into the crankcase.

Under full-throttle condition, the
manifold vacuum is insufficient to
draw the blow-by flow through the
valve, and its flow goes through the
tube connection in the reverse direc-
tion.

On cars with an excessively high
blow-by, some of the flow will go
through the tube connection to air
duct under all conditions.

MODEL EQUIPPED WITH
TURBOCHARGER

This system returns blow-by gas to
both the suction hose and the intake
manifold.

Since a vacuum is normally kept in
the portion between the air cleaner
and suction hose, blow-by gas in the
rocker cover is sucked into the turbo-
charger from the suction hose, and is
then sent into the intake manifold
through the throttle chamber where
it is burnt in the engine.

Blow-by gas located in the crank-
case flows into the intake manifald
through the positive crankcase venti-
lation (P.C.V.) valve in the blow-by
lower hose when vacuum is maintained
in the intake manifold. If positive
pressure exists in the intake manifold,
any blow-by gas in the crankcase is led
to the blow-by upper hose, which
prevents an abnormal rise in crankcase
pressure.

EF & EC-112
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=> ['resh air | Seal rubber
=y Blow-by gas 2 Qil level gauge
3 Batlle plate
| 4 Oil filler cap
S  Flame arrester
' 6 Throttle chamber
i 7 P.C.V. valve
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| 9 Baffle plate
| 10 Air duct
|
I ECB805
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INSPECTION
P.C.V. VALVE

With engine running at idle, remove
the ventilation hose from P.C.V- valve.
If the valve is working, a hissing noise
will be heard as air passes through the
valve and a strong vacuum should be
felt immediately when a finger is
placed over valve inlet.

SMAOQ048

VENTILATION HOSES

1. Check hoses and hose connec-
tions for leaks.
2. Disconnect all hoses and clean
with compressed air.

If any hose cannot be freed of ob-
structions, replace.

Ensure that flame arrester is surely
inserted in hose between air duct and
rocker cover.
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EXHAUST EMISSION CONTROL SYSTEM

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

OPERATION

In the exhaust gas recirculation sys-
tem, some of the exhaust gas is re-
turned to the combustion chamber to
lower the spark flame temperature

during combustion. This results in a re-
duction of the nitrogen oxide content
in the exhaust gas.

When the E.G.R. control valve is
open, some of the exhaust gas is led
from the exhavst manifold to the
chamber.

The exhaust gas is then regulated
by E.G.R. valve, and is introduced into
the intake manifold.

Watel;tce?);;:e)rature Thermvailzzcuum E.G.R. Control system
Below 55 (131) Open Not actuated
55 -95 (131 - 203) Closed Actuated
Abave 95 (203) Open Not actuated

With the engine at idie or at full
throttle, the E.G.R. control valve
closes to deactivate the E.G.R. system
regardless of water temperature.

E.G.R. control valve

The E.G.R. control valve controls
the quantity of exhaust gas to be led
to the intake manifold through vertical
movement of the taper valye connect-
ed to the diaphragm, to which vacuum
is applied in response to the opening
of the throttle valve.

When replacing the E.G.R. valve
with a new one, verify that the type

EF & EC-114

number on the new part is the same as
that on the former one.

Diaphragm
—se——t— - Sprine

L Valve

E shall  Diaphragm:
Valve

Tchambm

- Valve seat

Valve EC2a1

Thermal vacuum valve
(3-port wax type)

The thermal vacuum valve, which is
attached to the thermostat housing,
monitors the temperature of the en-
gine cooling water. The valve shaft is
propelled by the thermal expansion
force of wax which depends on the
temperature. This action opens and
closes the valve, which causes the
E.G.R. control vacuum line to be
exposed or closed to the atmosphere.
When the valve opens, air from the air
pipe line is introduced, and because
the venturi vacuum transducer
(V.V.T.) valve and E.G.R. valve dia-
phragm are exposed to the atmosphere
the E.G.R. operation will not func-
tion,

From air
pipe line

To E.G.R.
control line

To distributor
advance
control line

SEC90%

a. Be sure to apply sealer to threads of
the valve prior to installing a new
valve.

b. When installing a new thermal vacu-
um valve, be sure that color and
shape are correct.
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INSPECTION

Entire system

1. Make a thorough visual check of
E.G.R. control system. If necessary,
wipe away oil to facilitate inspection.

If any hoses are cracked or broken,
replace.

2. With engine stopped, inspect
E.G.R. control valve for any indication
of binding or sticking by moving dia-
phragm of control valve upwards with
finger.

3. With engine running, inspect
E.G.R. control valve. Place a finger on
the diaphragm of E.G.R. control valve
to check for valve operation.

Check operation of E.G.R. valve,
using the following chart as a guide.
Engine speed should always be in-
creased from idle to 3,000 to 3,500
rpm.

Engine coolant
temperature

°C(CF)

E.G.R. contrel
valve operation

Below 55 (131) or

t t xd
above 95 (203) Not actuate

55-95(131-203) [ Actuated

4. If E.G.R. control valve does not
operate as indicated above, check as
follows:

o Engine coolant temperature is be-
tween S5 and 95°C (131 and
203°F)

e Increase engine speed from idle to
3,000 to 3,500 rpm.

(1) Thermal vacuum valve.

e Disconnect one end of vacuum
gallery.

e Make sure that thermal vacuum
valve is closed, and that throttle
chamber vacuum is not present at
end of vacuum tube.

e If vacuum is present, check thermal
vacuum valve itself,

CAUTION:
Do not allow water to get inside the
thermal vacuum valve.

SECB89

(2) E.G.R. control valve.
Check E.G.R. control valve itself.

Thermal vacuum valve

Remove thermal vacuum valve from
engine. Inhale air from port of spark
timing control system and check to be
sure that thermal vacuum valve opens
or closes in response to its tempera-
ture.

Thermal vacuum valve operating
temperature:

Operating temperature

HGLF)
Open Closed
Below 55 (131) 55-95
Above 95 (203) (131 -203)

b

WA
v
)

SEC3956

E.G.R. control valve
Dismount E.G.R. control valve
from engine.
l. Apply vacuum to E.G.R. control
valve, referring to the following figure.
If the valve moves to full position, it is
normal.
Plug hose with vacuum applied.
E.G.R. control valve will remain
open for more than 30 seconds after

vacuum has cut off.

[
gy =
J'\-—f—f—(“ S
Nt .
Ele EC129A

2. Visually check E.G.R. control
valve for damage, wrinkle or deforma-
tion.

SPARK TIMING
CONTROL SYSTEM

VACUUM ADVANCE
MECHANISM

Description

The spark timing is controlled in
two stages, WARM-UP and NORMAL
DRIVING to obtain good fuel econo-
my and quick warm-up of the catalyst.

This system is designed so that
the engine coolant temperature is
monitored by the T.V.V. to control
the distributor vacuum and provide
correct advance timing.
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Operation

\

Warm-up Normal driving

This system is controlled as fol-

lows: Water temperature

ol i o

Below S5 (131) Above 55 (131)

Spark timing
control system

Not actuated Actuated

Warm-up condition

-Throttle valve

<:| Air

§

Thermal vacuum valve

C

I TSI

AL

Distributor

— —  Engine coolant

SEC890
Normal driving condition /Throttle valve
\
7777777777 777777777, \ <3 air
Thermal vacuum valve
e /R
; /
) LTI, 4
Distributor " _ 7 Engine coolant
SECB91
Thermal vacuum valve Inspection
The thermal vacuu alve designs . g
Y TS, A ! From air Entire system
are exactly the same as those used in j pipe line
1. Disconnect harness connector

the E.G.R. control system. This action
opens and closes the valve, which
causes the spark timing contral vacu-
um line to be exposed or closed to the
atmosphere.

The thermal valve opens and closes
to either permit or obstruct external
air passing to the distributor vacuum
line. When the valve opens, the vacu-
um signal line will allow external air to
enter, thereby stopping the distributor
vacuum from advancing.

To E.G.R.

>

advance

control line

To distributor

control line

SEC905

(Color: Gray) from distributor.

SEC754
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2. Ensure that vacuum hoses are
properly connected to their positions.
3. Ensure that distributor vacuum
controller properly functions.
4. Set timing light.
5. Check thermal vacuum valve as
follows:

Start the engine from the cold
condition.
(1) Using timing light, check the
spark timing when the temperature
gauge is in the C-position.

SEC259

(2) Warm up the engine to the middle
position of temperature gauge.

Ensure that the spark timing ad-
vances from the former condition.

SEC260

Thermal vacuum valve

Thermal vacoum valve operating
temperature:

CAUTION:
Do not allow water to get inside the
thermal vacuum valve.

Operating temperature °C (°F)

Open Closed

Above 55 (131)

Below 55 (131)

SEC396

ELECTRIC ADVANCE
SYSTEM

Description

The spark timing is controlled by
means of electric method, only when
the engine condition is either “Cold”
(the coolant is below certain tempera-
ture) or “Idle™ (the throttle valve is
closed), the spark timing is advanced.

Operation

This system is controlled as fol-
lows:

Idle condition

(Idle switch: ON)

Other condition
(Idle switch: OFF)

Cold condition

(Water temperature Advanced Advanced
switch: ON)
Normal condition

Advanced Not advanced

(Water temperature
switch: OFF)

If the spark timing does not change,

check thermal vacuum valve.

Check proper operation of thermal

vacuum valve as follows:
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VL

x point

Y J
Idle contact

Distributor

Throttle valve switch

Water temperature
switch

Engine coolant

> To battery

N
_> To E.F.I. control unit
7

SECB892

Water temperature switch

Water temperature switch is oper-
ated by coolant temperature as shown
below.

Bimetal
Cold

SMA025

SMA030)|

Hot condition condition sgc136

Inspection

Entire system

1. Disconnect distributor vacuum
hose from distributor vacuum control-
ler, and plug hose with proper plug.

EF & EC-118

2. Enpsure that harness connectors
are properly connected to their posi-
tions,

3. Set timing light,

4. Check the system operation as
follows:

(1) Start the engine from the cold
condition,

(2) Using timing light, check the
spark timing when the temperature
gauge is in the C-position,

SEC259 }
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(3) Stop the engine and disconnect
the lead wire between terminals
No. 24 and No. 30 of throttle valve
switch harness connector.

(4) Using timing light, recheck the
spark timing when the temperature
gauge is in the C-position. Make sure
that it indicates the same spark timing
as that shown in step (2).

(5) Using timing light, ensure that the
spark timing retards from the former
condition when the temperature gauge
changes from the C-position to the
middle position.

SEC260

(6) Stop the engine and connect
throttle valve switch harness connec-
tor.
(7) Ensure that the spark timing ad-
vances from the former condition.
(8) If the spark timing shows abnor-
malities in the above steps, check
throttle valve switch and water tem-
perature switch.

Check proper operation of water
temperature switch as follows.

Water temperature switch

1. Drain about one liter (1-1/8 US
qt, 7/8 Imp qt) of engine coolant.

2. Disconnect wiring. Do not attach
tool to the plastic portion of switch,
because that could break the switch.
3. Dip the switch in a pan of water,
and check its responses to changes in
water temperature.

®
9
SEC143
Wateratéer?o;;:e)rature Continuity
Below 35 (95) Yes
Above 35 (95) No

BOOST CONTROLLED
DECELERATION
DEVICE (B.C.D.D.)

DESCRIPTION

This system i designed to reduce the
engine's lubricating oil consumption
when the intake manifold vacuum
increases to an extremely high level
during deceleration.

This system consists of two units as
follows:

1. Boost Control Unit (Boost Con-
trol Valve and Diaphragm) as the
manifold vacuum sensor.

2. By-pass Air Control Unit (By-pass

Air Control Valve and Diaphragm) as
actuator.

OPERATION
B.C.D.D.

Diaphragm I (1) monitors the mani-
fold vacuum; when the vacuum ex-
ceeds a pre-determined value, it acts so
as to open the vacuum control valve
(®). This causes the manifold vacuum
to be introduced into vacuum chamber
I ® and actuates diaphragm 11 3).

When diaphragm I1 operates, the air
control valve () opens the passage and
introduces the additional air into the
intake manifold.

The amount of air is controlled by
the servo-action of the air control
valve @ and vacuum control valve @
so that the manifold vacuum may be
kept at the pre-determined value.

Intake manifold

From air duct

T

(@ Diaphragm [I \
@

@) Vacuum

control valve N_

(D) Diaphragm I \

@ By-pass air
control valve
[——3) Vacuoum chamber II

) -y
To intake manifold

SECA472
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INSPECTION

Entire system

Generally, it is unnecessary to
adjust the boost control valve. If it
should become necessary to adjust it,
the procedure is as follows:

This adjustment should be car-

ried out with the automatic trans-
mission lever in the “N’ position.

Prepare the following tools

(1) Tachometer to measure the en-
gine speed while idling.

(2) A vacuum gauge and connecting
pipe.

1. Connect rubber hose between
vacuum gauge and intake manifold as
shown,

— - 5
Tas \\\'\-:\

SEC225

2. Warm up the engine until it is
heated to operating temperature.

Then adjust the engine at nommal
idle setting. (Refer to the item “Idle
Adjustment’™).

3. Run the engine under no load.
Increase engine speed to 3,000 to
3,500 rpm, then quickly close throttle
valve.

4. At that time, the manifold vacu-
um pressure will change as follows:

1) It wilt abruptly rise up to —80.0
kPa (—600 mimHg, —23.62 inHg) or
above.

2) It will decrease gradually to a cer-
tain level and stay there for a while.
This is so called operating pressure.

3) In most cases, it will drop to idling
pressure.

EF & EC-120

a: Maxinmum negative pressure
b: Operating pressure

Negative 1dling pressure

| g o

pressure

Set
pressure .

{dling

pressure

Charactenstic curve of B.C.D.D. Time
BCD.D EC502

5. Check that the B.C.D.D. operating
pressure is within the specified range.

Operating pressure:

Unit: kPa (mmHg, inHg)

At atmospheric !
pressure Operating pressure
=T76.0+27
l'706163 2992 (~570 + 20,
(760,29.92) | _2244£0.79)

6. If it is lower or higher than
the specified level, tum the adjusting
screw in the following direction until
correct adjustment is made.

Adjusting screw:
Lower condition
Counterclockwise
Higher condition
Clockwise

1

ETO37

1 Adjusting screw
2 Cover

7. Race the engine and check for
adjustment.

8. 1If it is lower than the set level,
turn the adjusting screw until correct
adjustment is made.

9. Race the engine and check for
adjustment.

If engine speed cannot be decreased
to idling when checking B.C.D.D.
operating pressure, proceed as follows.

10,

(1) Tum adjusting screw counter-
clockwise so that B.C.D.D. operating
pressure is on high vacuum side, 2.7
kPa (20 mmHg, 0.79 inHg) away from
the specified value.

(2) Turn adjusting screw 1/4 of a turn
clockwise so that B.C.D.D. operating
pressure drops by 2.7 kPa (20 mmHg,
0.79 inHg).

If B.C.D.D. operating pressure
cannot be observed clearly even in step
10 (1), proceed as follows:

11.

(1) Tum adjusting screw counter-
clockwise so that B.C.D.D. operating
pressure is on the high vacuum side 6.7
kPa (50 mmHg, 1.97 inHg) away from
the specified value,

(2) Tum the adjusting screw 1/2 of a
turn clockwise.

The B.C.D.D. operating pressure
should be correctly set within the
spacified range after the above ad-
justments, even if the engine speed
cannot be decreased to idling.

CATALYTIC
CONVERTER
SYSTEM

DESCRIPTION

The three-way catalytic converter
utilizes a catalyst to accelerate the re-
combustion of HC and CO and reduce
NOx in the exhaust gas, changing them
into harmless CO,, H;O and N,.

To accomplish the oxidization and
reduction of such harmful contents,
the exhaust gas sensor monitors O,
level, feeds it back to the EF] con-
trol unit and maintains the mixture
ratio to the stoichiometric point at all
times. -
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OPERATION

The exhaust gas from the engine
contains unburned, harmful compo-
nents. The mixture ratio feedback sys-
tem reduces such harmful components
in the exhaust gas. In this system, an
exhaust gas sensor monitors the con-
tents of O, density to determine the
combustion condition and maintains

the mixture ratio to the stoichiometric
point.

While the mixture ratio is so main-
tained, the three-way catalytic con-
verter activates to change the harmful
components (HC, CO, and NOx) into
harmless CO,, H,O and N,. In this
way, the catalytic converter cleans the
exhaust gas and discharges H,0, €O,
and N, into the atmosphere.

E.C.C.S. control unit
E.E.L or E.C.C.S. control unit
I'xhaust gas sensor =1

— Three-way catalytic converter

/\

e

SR 2

Hydrocarbon

» Cabon monoxide
nitrogen oxide

= Carbon dioxide gas,
nitrogen gas, water

SEC264

INSPECTION

Preliminary inspection

Visually check condition of all
component parts including hoses,
tubes, and wires, replace if necessary.
Refer to Mixture Ratio Feedback Sys-
tem for inspection.

Catalytic converter

Check whether catalytic converter
is normal or not by observing variation
in CO percentage. The checking proce-
dure is as follows:

Apply parking brake. Shift gears
into “Neutral” (for manuval transmis-
sion) and “N" or “P” (for automatic
transmission) position.

E.F 1. models

1. Visually check catalytic converter
for damage or cracks.

2. Adjust engine idle speed. Refer
to Adjusting Idle RPM for adjustment.
3. Race engine (1,500 to 2,000 pm)
two or three times under no load.

4. 1If idle speed increases, readjust
it to specified speed with throttle ad-
justing screw.,

5. Warm up engine for about four
minutes at 2,000 rpm under no load.

6. Measure CO percentage at idle
speed. After step 5 has been com-
pleted, wait for one minute before
making CO percentage measurement.
7. 1f CO percentage measured in step
6 is less than 0.3%, the catalytic con-
verter is normal.

8. If CO percentage measured in step
6 is over 0.3%, check mixture ratio
feedback system to see if it is func-
tioning properly. Then, performy in-
spection steps 5 and 6.

9. If CO percentage is still over 0.3%
in step 8, catalytic converter is mal-
functioning. Replace catalytic con-
verter.

E.C.C.S. models

Check whether catalytic converter
in normal or not by observing varia-
tion in CO percentage. The checking
procedure is as follows:

Apply parking brake. Shift gears
into “N” or “P” position.

1. Visually check catalytic converter
for damage or cracks.

2. Warm up engine for about four
minutes at 2,000 rpm under no load.
3. Measure CO percentage at idle
speed. After step 2 has becen com-
pleted, wait for one minute before
making CO percentage measurement.
4, If CO percentage measured in step
3 is less than 0.3%, the catalytic con-
verter is normal.

5. [If CO percentage measured in step
3 is over 0.3%, check mixture ratio
feedback system to see if it is func-
tioning properly. Then, perform
inspection steps 2 and 3.

6. If CO percentage is still ovér 0.3%
in step S, catalytic converter is mal-
functioning, Replace catalytic con-
verter.
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Evaporative Emission Control System — ENGINE FUEL & EMISSION CONTROL SYSTEM

EVAPORATIVE EMISSION CONTROL SYSTEM
DESCRIPTION

The evaporative emission control
system is used to reduce hydrocarbons

carbons is accomplished by activated
charcoals in the carbon canister.

emitted to the atmosphere from the
fuel system. This reduction of hydro-

E.F.I. MODELS

Fuel damper

Vacuum signal line

Purge restrictor in
canister cover

Canister purge line

(To throttle chamber)

Fuel feed line

Fuel return line
Fuel tank vapor vent line—\ \

\

Pressure regulator

Fuel injector

Intake manifold

Fuel check valve

Electrical fuel pump

:

Fuel filler cap with
vacuum relief valve

]

l—__Fuel gauge
sending unit

—~— tuel tank

SEC268

E.C.C.S. MODELS

Vapor storage
canister

Fuel damper
Yacuum signal line
(To throttle chamber)

Fuel return line

Fuel feed line

Purge restrictor _\
in canister
cover

Suction haose

Fuel tank
vapor veant line

Pressure regulator

Fuel injector

‘ Intake manifold

Canister purge line

Efectrical
fuel pump

Fuel filler cap with
vacuum relief valve

Fuel gauge
sending unit

Fuel check
valve

Fuel tank

SEC577
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ENGINE FUEL & EMISSION CONTROL SYSTEM — Evaporative Emission Control System

OPERATION

Fuel vapors from the sealed fuel

tank are led into the carbon canister,
which is filled with activated char-

MODEL NOT EQUIPPED WITH TURBOCHARGER

coals, and stored there when the

engine is not running.

Type-A
[

Purge control valve

Purge line

K Vacuum signal ine

=\

Vapor vent line
Fuel check va]v; \

orifice

- Fuel tank

Fixed orifice

1 Constant purge

Fuel filler cap with /E

vacuum relief valve

Carbon canister

ngine

<'F’ Fresh air

« Fuel vapor

/ Intake manifold

Throttle valve

- Air flow meter

Air cleaner

SEC269

The canister retains the vapor until
the canister is purged by the air drawn
through the purge line to the intake
manifold when the engine is operated.
When the engine runs at idle, the purge

(1) Engine does not operate

control valve is closed. Only a small
amount of purge air flows into the in-
take manifold through the constant
purge orifice. As the engine speed in-
creases, and the ported vacuum rises

(2) Engine operates at idle

higher, the purge control valve opens
and the vapor is sucked into the intake
manifold through both the fixed ori-
fice and the constant purge orifice.

(3) Engine speed increases

@ p To throttle chamber ® From
- @ L f“‘]“‘ @® From (Ported vacuum)<= : — = fuel
;/F—-h AT il @/ ® tank
L 7)‘{1‘ To intake i~ To intake
3 = .__7: 2 & manifold manifold
= = @
IRT? ” i
tad ® i
: & Frech sl & Fresh air ey
ot resn air SAABNOBNSOUI T
SRR vior - i &= Fuel vapor DO gty
SEC240 sphi. g SEC241 i SEC242
: 3 1 Diaphragm
1 Diaphragm
T phrag i 1 Diaphragm 2 Purge control valve
Sl LR 2 Purge control valve 3 Fivad sridss
3, FIEChES ; 3 Fixed orifice 4 Constant fixed orifice
4 Conlstant fixed orifice 4 Constant fixed orifice § Kb
§ Activated carbon S Activated carbon 6 Filter
6 Filter
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Evaporative Emission Controf System — ENGINE FUEL & EMISSION CONTROL SYSTEM

MODEL EQUIPPED WITH TURBOCHARGER

Type-B

Throttle vaive 7

Purge fine

<o Fresh air
4= Fuel vapor

*1 Maximum vapor restriction
*2 Maximum purge restriction

> p

Fixed orifice —

B /
———=—"{take manifold T“ L /
Yacuum

signal line ~\

+ /-— Turbine

/ ;r— Air flow meter

/ Suction hose

Air cleaner

- Purge line

[ 3
= Fuel check valve *1

Relief of
vacuum

Carbon canister

Fuel tank

\

Constant purge orifice

Fuel filler cap
SEC578

The canister retains the vapor unti
the canister is purged by the air drawn
through the purge line to the intake
manifold and the suction hose when
the engine is operated. When the
engine runs at idle, the purge control
_valve is closed. A small amount of

(1) Engine runs at idle

purge air flows into the suction hose
through the constant purge orifice. As
the engine speed increases, and the
ported vacuum rises higher, the purge
control valve opens and the vapor is
sucked into the intake manifold and
the suction hose through respectively

(2) Engine speed increases

the fixed orifice and the constant
purge orifice. When the engine stops
and intake manifold pressure become
atmospheric pressure, the purge con:
trol valve is closed, and the vapor is
sucked only into the suction hose
through the constant purge orifice.

(3) Engine stops

To throttle chamber
(Ported vacuum)

From fuel
0 tank

=
@- r . To
suction
To intake ‘\@ hose

manifold u ﬂ
=l
’Illllhjml

O_

¢= Fresh air
4= Fuel vapor

@t 1

SEC579

To throttle chamber HC From fuel
(Ported vacuurn) QQ,__‘. tank

@‘ ‘.. To |
To intake —__suction
manifold (@ hose

@
O__

¢ Fresh air
&= Fuel vapor

@7

SEC580

To throttle chambcr@ Q‘) From fuel

(Ported vacuum), =", tank
@. To
----- suction

To intake :

manifold P

4= Fuel vapor @ SECS581

Activated carbon
Case

Filter

Purge control valve

1 Diaphragm

2 Fixed orifice
(Constant purge)

3 Filter

4 Fixed orifice

DO~

" EF & EC-124

! Diaphragm S Activated carbon
2 Fixed orifice 6 Case
(Constant purge) 7 Filter
8

w

Filter
4 Fixed orifice

Purge control valve

Diaphragm

2 Fixed orifice
(Constant purge)
Filter

4 Fixed orifice

—

Activated carbon
Case

Filter

Purge control valve

00~ SN W»

w



ENGINE FUEL & EMISSION CONTROL SYSTEM - Evaporative Emission Control System

INSPECTION

FUEL TANK AND
VAPOR VENT LINE

1. Check all hoses and fuel- tank

filler cap.

2. Disconnect the vapor vent line
connecting carbon canister to fuel

tank.

3. Connect a 3-way connector, a
manometer and a cock (or an equiva-
lent 3-way charge cock) to the end of
the vent line,

4. Supply fresh air into the vapor
vent line through the cock little by
little until pressure becomes 3.923
kPa (400 mmH,0, 15.75 inH,0).

Model not equipped with turbocharger

Type-A

3-way connector

Cock
Air

LT e
-,

i

Carbon canister

3.923 kPa
(400 mmH»>0, 15.75 inH,0)

o 2
7

Check valve

Manometer
L

-t —

Fuel filler cap

&7

ECO81A

Model equipped with turbocharger

Type-B

3-way connector

Cock

P S ST

L et S L

=T

&y

Carbon canister

3,923 kPa (400 mmH, 0, 15.75 inH,0)

a5
&

Fuel check valve
Manometer

Fuel filler cap

Vo

SEC582

5. Shut the cock completely and
leave it unattended.

6. After 2.5 minutes, measure the
height of the liquid in the manometer,
7. Variation in height should remain
at 0.245 kPa (25 mmH,0, 098
inH,0).

8. When filler cap does not close
completely, the height should drop to
zero in a short time,

9. If the height does not drop to
zero in a short time when filler cap is
removed, the cause is a stuffy hose.

In case the vent line is stuffy the
breathing in fuel tank is not thorough-
ly made thus causing ipsufficient de-
liver of fuel to engine or vapor lock. It
must, therefore, be repaired or replac-
ed.

CARBON CANISTER PURGE
CONTROL VALVE

Check for fuel vapor leakage, in the
vacuum line, at diaphragm of carbon
canister purge control valve,

To check for leakage, proceed as

follows:
1. Inhale air into the opening of
rubber hose running to vacoum hole in
carbon canister and ensure that there
is no leak,

Type-A

)

EF199

Type-B

)

SECS583
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Evaporative Emission Control System — ENGINE FUEL & EMISSION CONTROL SYSTEM

2. If there is a leak, remove top
cover from purge control valve and
check for dislocated or cracked dia-
phragm. It necessary, replace dia-
phragm kit (which is made up of a
retainer, diaphragm and spring).

Type-A

T30

A
— .
&—®
W)

|
l\\ //’I

Te— SEC243

1 Cover
2 Diaphragm spring

3 Retainer
4 Diaphragm

Type-B

SEC584

Retainer
Diaphragm

(VS

1 Cover
2 Diaphragm spring

FN

CARBON CANISTER
CONSTANT PURGE ORIFICE

Check for constant purge flow, in
the intake manifold vacuum line, at
constant purge orifice of carbon canis-
ter.

To check for purge flow, proceed as
follows:

1. lnhale air into the opening of rub-
ber hose running to carbon canister
and epsure that there is a leak.

EF & EC-126

Type-A

SECO052

2. If there is no leak, remove purge
control valve and check constant purge
orifice for leak. If necessary, blow con-
stant purge orifice,

SEC244

Retainer

Purge line

I'itter

Purge control valve
Spring

Diaphragm

Purge orifice
Constant purge orifice

0o ~) DN B W g

Type-B

SECS86

Retainer

Spring

Diaphragm

Purge line

Fixed orifice
Filter

Purge control valve

N B W N

FUEL TANK VACUUM
RELIEF VALVE

Remave fuel filler cap and see it
functions properly.
1. Wipe clean valve housing and have
it in your mouth.
2. Inhale air. A slight resistance ac-
companied by valve indicates that
valve is in good mechanical condition.
Note also that, by further inhaling air,
the resistance should be disappeared
with valve clicks.
3. 1If valve is clogged, or if no resist-
ance is felt, replace cap as an assem-
bled unit.

SECA76




ENGINE FUEL & EMISSION CONTROL SYSTEM — Service Data and Specifications (S.D.S.)

FUEL CHECK VALVE

1. Blow air through connector on
fuel tank side.

A considerable resistance should be
felt at the mouth and a portion of air
flow be directed toward the engine.

2. Blow air through connector on
engine side.

Air flow should be smoothly direct-
ed toward fuel tank.

3. If fuel check valve is suspected of
not being properly functioning in steps
1 and 2 above, replace,

< Evaporative fuel flow
= Fresh air flow

EC090A

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

GENERAL SPECIFICATIONS

FUEL PUMP

Design voltage \Y

12

Cut-off discharge pressure h
A (kg/cm?, psi)

294 - 441
(3.0-4.5,43 - 64)

Design current A

5.1

PRESSURE REGULATOR

Regulated pressure

kPa (kg/cm?, psi)

250.1 (2.55, 36.3)

COLD START VALVE

Injection quantity
m2{US fl oz, Imp fl 0z) 135 (4.0, 4.8)

Design voltage \Y 12
THERMOTIME SWITCH

Design voltage A" 12

Switch-over temperature °C (°F) 19.5 {67)

Switch-over time [at —20°C (—4°F), YOV sec. 9
AIR FLOW METER

Design voitage \Y 12
AIR REGULATOR

Design voltage \ 12

Air flow quantity
[at 20°C (68°F)]

m?® (eu ft)/hr

27.5 (971)

CONTROL UNIT

[ Design voltage Vv

| Steac 2NN

INSPECTION AND ADJUSTMENT

FUEL PRESSURE

Unit; kPa (kg/cm?, psi)

Measuring point:
between fuel filter and fuel pipe
Rald Approximately
At idl
A 206 (2.1, 30)
The moment accelerator pedal is fully Approximately
depressed 255 (2.6, 37)
FUEL INJECTOR
Coil resistance Q 2.35
THERMOTIME SWITCH .
Cooling water temperature ON
below 14°C (57°F)
14-26°C (57 - 77°F) ON or OFF
above 25°C (77°F) OFF
Coil resistance 2 40- 70
AIR FLOW METER
E.F 1. models Unit: 0
Potentiometer resistance
between terminals @ and @ 100 - 400
between terminals @ and @ 200 - 500

between terminals @and @

Except O and 2
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Service Data and Specifications (5.D.S.) — ENGINE FUEL & EMISSION CONTROL SYSTEM

E.C.C.S. models

Unit: Q

Potentiometer resistance

WATER TEMPERATURE SENSING SWITCH

(For auxiliary cooling fan)

between terminals ( 33, ) and Approx. 280 - 400
& Cogoling water termmperature
(26 . [33) ° 0
E.F.l. below about 102°C (216°F)
bet inals ( @3, [34] } end - ] OFF
v i (&, 34} an Except 0 and = E.C.C.S.| below about 100°C (212°F)
(e, @)
E.F.L. above about 102°C (216°F)
Pin numbars betwaan CECU and Air Flow Meter do not match, ON
© : Pinnumbers of CECU E.C.C.S.| above about 100°C {212°F)
[0 : Pin numbers on Air Flow Meter
AIR TEMPERATURE SENSOR FAN MOTOR TIMER UNIT
Unit: k& (For auxiliary cooling fan)
Thermis(ﬂor resistance Operating period minutes about 17
at —10°C (14°F) 7.0-114
a1 20°C (68°F) 2.1-29
8t 50°C (122°F} 0.68 - 1.00
Unit N- kg- fi-lb
THROTTLE VALVE SWITCH g £] ¥
E.F.1. models (M. ity 15 - 20 1.5- 20 1114
securing screw
Engine speed when idle
switch is changed from rpm Approximately 90¢ S - 49 e ) 30~
LR Fuel hose clamp 1.0- 1.5 [030-0.18 | 0.7-1.
E.C.CS. models Fue! hose clamping position
Engine speed when idle — = 3mm(0.12in)
switch is changed from rpm Approximately 750 —1—
”oN” (0 l'OFF" ‘._____.-E"".‘
CYLINDER HEAD TEMPERATURE SENSOR
Unit: kQ —p——— EF336A
Thermistor resistance E.G.R. tube securing nut 34 -44 35-45 25-33
at —10"C {14°F) 7,0-11.4
R Bl i Vo Less than Less than Less than
at 20°C (68" F) 21-29 22 2.2 16
at 50°C (122°F) 0.68- 1.0 Catalytic canverter balt 31-42 32-43 23 -31
E xhaust gas sensor 39 -49 40-5.0 29 -38

V.C.M. SOLENOID VALVE

Coil resistance o

40
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