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lead to personal injury or death to service personnel (from inadvertent firing of the air bag) or to the
driver (from rendering the SRS inoperative.)
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NOTE
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FUEL SYSTEM <6G72 Engine>

GENERAL INFORMATION |
MULTI POINT INJECTION SYSTEM DIAGRAM
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E13BBAG
*1 Oxygen sensor ® |gnition switch-ST *1 Injector
*2 Air-flow sensor ® |gnition switch-1G1 *2 |dle speed control servo
*3 Intake air temperature sensor |® Power supply - *3 Purge control solenoid valve
*4 Engine coolant temperature sensor |® Vehicle-speed sensor o Engine o> |® Fuel pump control (control relay)
*5 Throttle position sensor ® Air conditioner switch control unit ® Air conditioner power relay
*6 Idle position switch ® |nhibitor switch <A/T> ® |[gnition timing control
*7 Top dead center sensor ® Self-diagnosis circuit
*8 Crank angle sensor ® FEngine warning lamp
*9 Barometric pressure sensor

— - %2 |dle speed control .

From fuel servo *2 Intake air temperature
*3 tank *3*9  sensor

Fast idle
air valve

Air flow sensor

(with Barometric
/pressure sensor)

(S <b
Air inlet

Positive crankcase
ventilation valve

Throttle position
sensor (with idle

position sensor))

Injector

pressure
regulator

- From fuel pump

= *8 Crank angle sensor
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)

)

Distributor

Engine coolant
temperature sensor

Catalytic converter

7FUN63

Vacuum hose colour

R: Red
B: Black
L: Light Blue
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SPECIFICATIONS
GENERAL SPECIFICATIONS

Long Wheelbase

E13CA-A
ltems Specifications
Fuel
Tank capacity dm?® (U.S.gal., Imp.gal.)
Standard Wheelbase 75 (19.8, 16.5)

92 (24.3, 20.2)

Fuel pump
Type
Driven by

Electrical, in-tank type
Electric motor

Throttle body
Throttle bore
Throttle position sensor
Idle speed control servo

mm {in.)

Idle position switch

55 (2.165)
Variable resistor type
Stepper motor type

Stepper motor type by-pass air control system
with the Fast Idle Air Valve

Rotary contact type

Engine control unit
Identification model No.

E2T37472

Sensors
Air flow sensor
Barometric pressure sensor
Intake air temperature sensor
Engine coolant temperature sensor
Oxygen sensor
Vehicle-speed sensor
Top dead centre sensor
Crank angle sensor

Karman vortex type
Semiconductor type
Thermistor type
Thermistor type
Zirconia type

Reed switch type
Photo interruptor type
Photo interruptor type

Actuators
Control relay type
Injector type and number
Purge control solenoid valve

Contact switch type
Electromagnetic, 6
ON/OFF type solenoid valve

Fuel pressure regulator

Regulated pressure kPa (kg/cm?, psi)

335 (3.35, 47.6)

© Mitsubishi Motors Corporation  Feb. 1991
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SERVICE SPECIFICATIONS

E13CB-A
ltems Specifications
Standard value
Accelerator cable play mm (in.) | 1-2 (0.04-0.08)
Basic ignition timing 5° + 2° BTDC at curb idle
Curb idle speed r/min. | 700 £ 100
Idle speed when air conditioner ON r/min. | 900 at neutral position
600 at D range <A/T>
Basic idle speed r/min. | 700 £ 50
Throttle position sensor output voltage V|04-1.0
Throttle position sensor resistance kQ | 3.5-6.5
Idle speed control servo (stepper motor)
coil resistance [at 20°C (68°F)] Q | 28-33
Intake air temperature sensor resistance
[at 20°C (68°F)] kQ | 2.7
Engine coolant temperature sensor resistance  kQ
20°C (68°F) 2.4
80°C (176°F) 0.3
Fuel pressure (at curb idle) kPa (kg/cm?, psi)
Vacuum hose disconnection 330-350 (3.3-3.5, 47-50)
Vacuum hose connection Approx. 270 (2.7, 38)
Injector coil resistance [at 20°C (68°F)] Q| 13-16
SEALANT E13CE-A
ltems Specified sealant Quantity
Engine coolant temperature sensor threaded portion 3M Nut Locking Part No. 4171 or As required
equivalent
SPECIAL TOOLS E13DA-A
Tool Number Name Use

MB991341

Multi-use tester

¢ Reading diagnosis code

assembly e MPI system inspection
MB991419 ROM pack ¢ Reading diagnosis code
(for multi-use e MPI system inspection
@ tester)
MB991348 Test harness set | o Adjustment of throttle position sensor
¢ Inspection with oscilloscope
© Mitsubishi Motors Corporation  Feb. 1991 PWJES086



13-6 FUEL SYSTEM <6G72 Engine> — Special Tools

Tool Number Name Use
% MD998706 Injector test set | ¢ Checking injection condition of injector
v
MD998740 Injector test
adaptor

MD998746 Clip

MD998464 Test harness
(4 pin, square)

Oxygen sensor inspection

MD998463 Test harness
{6 pin, square)

Idle speed control servo inspection
Inspection with oscilloscope

MD998753 Extension hose e Measurement of fuel pressure

MD998700 Hose adapter

a

MB991223 Inspection Measurement of terminal voltages
harness set

: connector

e Pin contact

For white harness {for LC) pressure

inspection
harness
¢ Marketing

tester
connection
probe
(for general
connectors)

For red harness (for DLI}

&

)

\
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TROUBLESHOOTING E13EFAJ

EXPLANATION OF TROUBLESHOOTING PROCE-
DURES

The effective troubleshooting procedures for troubles of the
MPI system are explained in the following.
1. Checking trouble symptom

® Reproduce the problem symptom and check the con-
tents of the trouble and the conditions under which
the symptom occures (engine condition, operating
state, etc.).

2. Reading self-diagnosis code

e Read the self-diagnosis code and when a fault code
is output, correct the fault referring to DIAGNOSIS
CHART.

3. Estimating causes of trouble and setting check item

o Referring to CHECK CHART CLASSIFIED BY PROB-
LEM SYMPTOMS, determine the check items and
procedures to be followed.

4. Checking engine control unit input and output signals

® Using a multi-use tester or analyzer, check the input
and output signals of the engine control unit.

e |f the input and output signals are normal, the sensor
input/actuator control is judged as normal. Then,
check the input and output signals of the next check
item.

5. Checking harnesses of MPI system components

e |f the input and output signals of the engine control
unit are not normal, check the body harnesses of the
MPI system components and repair as necessary.

e After repair, check the input and output signals of the
engine controf unit again. If they are normal this time,
check the input and output signals of the next check
item.

6. Checking individual MPI system components

e |f the body harnesses are normal but the input and
output signals of the engine control unit are abnor-
mal, check the MPI system components individually
and repair or replace as necessary.

e After repair or replacement, check the input and out-
put signals of the engine control unit again. If they
are normal this time, check the input and output sig-
nals of the next check item.

7. Re-examining causes of trouble and checking and repair-
ing

e |f the harness check and individual component check
have resulted normal but the input and output signals
of the engine control unit are abnormal, re-examine
the causes of trouble referring to the troubleshooting
hints. Then, check and repair including other groups.

8. Confirming completion of repair and preventing reoccur-
rence

® Try to reproduce the problem symptom to make sure
that the symptom will not occur again.

® Remove the true cause of the trouble to prevent its
reoccurrence.
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Connector
at equipment side

6FU1216

Test harness

01R0451

Test harness set
{(MB991348)

01L0125

R Wire
7

Jumper wire

6FU1217

© Mitsubishi Motors Corporation
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EXPLANATION AND PRECAUTION RELATED TO
HARNESS CHECKING

Connector symbols are described as seen from the ter-
minal end for the connector.

The abbreviation “SV” used for the normal judgment
value when checking the voltage is the abbreviation for
system voltage.

Be sure to use the special tool (test harness) when, for
a waterproof connector, checking while the circuit is con-
ductive. If probe is inserted from the harness side, the
waterproof capability will be lowered, thereby caus-
ing/corrosion, so never do so.

When a connector is disconnected in order to check ter-
minal voltage, etc., never insert a probe if the terminal to
be checked is a female pin, because the forceful inser-
tion of a probe will cause improper or incomplete con-
tact.

Also, if there is no test harness that conforms to the
connector, use the test harness set (MB991348) which
can be directly connected between the terminals.

When disconnecting the connector and inspecting the
terminal voltage, etc., if the inspection terminal is a
female pin, the special tool (inspection harness set:
MB991223) should be used instead of inserting a probe.

When checking for damaged or disconnected wiring of a
harness (open circuit) and if both ends of the harness are
unconnected, use a jumper wire to earth one end of the
harness, and then check for continuity between the other
end and earth. By doing this, you can check for damaged
or disconnected wiring, and, if there is no continuity, the
harness should be repaired.

PWJES086
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Wire

N L
f'—g_-ﬁ \
N
5
6FU1218
Terminal e
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e {<+—o
L1
B o Engine
S control
Q unit
L
i
= 6FU1219

—————— "X Engine warning-

—_— — lamp -
“ 7FU1164

© Mitsubishi Motors Corporation

Feb. 1991

o When checking for a harness short-circuit {short-circuit to
earth), open one end of the harness and then check for
continuity between the other end and earth. If there is

~continuity, the harness is short-circuited to earth and
should be repaired.

e |f the voltage (power-supply voltage) supplied to a sensor
is not normal, repair the harness. If the voltage to the
sensor is still not normal after the harness has been
repaired, replace the engine control unit and check again.

ENGINE WARNING LAMP
(CHECK ENGINE LAMP)

Among the self-diagnosis items, a engine warning lamp
comes on to notify the driver of the emission control items
when an irregularity is detected. However, when an irregular
signal returns to normal and the engine control unit judges
that it has returned to normal, the engine warning lamp goes
out. Moreover, when the ignition switch is turned off, the
lamp goes out. Even if the ignition switch is turned on again,
the lamp does not come on until the irregularity is detected.
Here, immediately after the ignition switch is turn on, the
engine warning lamp is lit for 5 seconds to indicated that the
engine warning lamp operates normally.

Item indicated by the lightening engine warning lamp

Engine control unit Crank angle sensor

Oxygen sensor Top dead centre sensor

Air flow sensor Barometric pressure sensor

Intake air temperature sensor | Ignition timing adjustment signal

Throttle position sensor Injector

Engine coolant temperature sensor

Caution

Engine warning lamp will come on when the line of ter-
minal for ignition timing adjustment is short-circuited.
Therefore, the lamp will come on even when the ter-
minal for ignition timing adjustment is earthed at the
time of adjusting ignition timing. In this case, however,
it is not abnormal.
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ENGINE WARNING LAMP INSPECTION

(1) Check to be sure, when the ignition switch is set to the
“ON"position, that the lamp illuminates for about five
seconds and then switches OFF.

(2) If the lamp does not illuminate, check for damage or dis-
connection of the harness, or for a blown fuse or a failed
light bulb.

SELF-DIAGNOSIS

The engine control unit monitors the input/output
signals (some signals at all times and the others
under specified conditions) of the engine control
unit. When it is noticed that an irregularity has
continued for a specified time or longer from
when the irregular signal is initially monitored,
passing a certain number, the engine control unit
judges that an irregularity has occurred,
memorizes the malfunction code, and outputs the
signal to the self-diagnosis output terminals.
There are 13 diagnosis items, including the nor-
mal state, and the diagnosis results can be read
out with a multi-use tester. Moreover, since
memorization of the malfunction codes is backed
up direrctly by the battery, the diagnosis results
are memorized even if the ignition key is turned
off. The malfunction codes will, however, be
erased when the battery terminal or the engine
control unit connector is disconnected.

DIAGNOSIS CHART

The malfunction codes are also erased by setting
the ignition switch to the "ON" position and then
sending the malfunction-code-erase signal from
the multi-use tester to the engine control unit.

Caution

If the sensor connector is disconnected while
the ignition switch is ON, the malfunction
code is memorized. In this instance, either
send the malfunction-code-erase signal from
the multi-use tester to the engine control
unit, the diagnosis memory will be erased.

The 13 diagnosis items are provided as follows,
and if plural items are activated, they are all indi-
cated sequentially from the smallest code num-
ber.

Caution

Ignition timing adjustment signal malfunction
code is output when the ignition timing ad-
justment terminal line is short-circuited to the
earth. Therefore, the malfunction code is out-
put when the ignition timing adjustment ter-
minal is earthed, however, this is not a mal-
function.

Output Diagnosis item Diagnosis code Check item (Remedy)
preference
order No. Memory
1 Engine control — — (Replace engine control unit)
unit
2 Oxygen sensor 1 Retained | e Harness and connector
e Oxygen sensor
e Fuel pressure
¢ Injectors (Replace if defective.)
¢ Intake air leaks
3 Air flow sensor 12 Retained | e Harness and connector (If harness and connector are
normal, replace air flow sensor assembly.)
4 Intake air 13 Retained | e Harness and connector
temperature o Intake air temperature sensor
sensor
5 Throttle 14 Retained | e Harness and connector
position sensor e Throttle position sensor
¢ |dle position switch
© Mitsubishi Motors Corporation Feb. 1991 PWJES086
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Output Diagnosis item Diagnosis code Check item (Remedy)
preference
order No. Memory
6 Engine coolant 21 Retained | e Harness and connector
temperature e Engine coolant temperature sensor
sensor
7 Crank angle 22 Retained | ¢ Harness and connector (If harness and connector are
sensor normal, replace distributor assembily.)
8 Top dead 23 Retained | e Harness and connector (if harness and connector are
centre sensor normal, replace distributor assembly.)
9 Vehicle speed 24 Retained | ¢ Harness and connector
sensor (reed e Vehicle speed sensor {reed switch)
switch)
10 Barometric 25 Retained | e Harness and connector (If harness and connector are
pressure sensor normal, replace barometric pressure sensor assembly.)
11 Ignition timing 36 — ¢ Harness and connector
adjustment
signal
12 Injector 41 Retained | e Harness and connector
s Injector coil resistance
13 Normal state — — —
NOTE

Replace the engine control unit if a malfunction code
iIs no problem with the check items.

is output although the inspection reveals that there

READ OUT OF MALFUNCTION CODE
PRECAUTIONS FOR OPERATION

(1) When battery voltage is low; no detection of failure
is possible. Be sure to check the battery for voitage
and other conditions before starting the test.

(2) Diagnosis item is erased if the battery or the engine
control unit connector is disconnected. Do not dis-
connect the battery before the diagnosis result is
completely read.

(MUT)

7FUNG5

© Mitsubishi Motors Corporation  Feb. 1991

READING STEPS

USING THE MULTI-USE TESTER

(1) Read and make a note of the self-diagnosis output.

(2) Refer to the diagnosis chart to remedy the problem.

(3) After turning the ignition switch once to OFF, turn it
back to ON.

(4) Erase the problem codes.

(5) Recheck that everything is normal.

PWJE9086
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CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

Problem symptoms | Start- | Idling Driving 2
ing stability 2
o
w
[s)
£
e} >
5 5
| £
gl8|¢ -
€ ; )8 5 8 O
o| & o D O] B ° @)
rlaol=| £ E£E| Q| n ©
s/ o|g8|T|T8| .| O o o
" = - - c [ ()
slo2igl8lelg e 2 = 8
c| £ El ol 8|8 x%¥|e|¥X| o0 o
— e (o)) 5 e = — & Q o Q T o)
=|s £|8|2 8|8|2/2|5]8|s ©
Check ltems ; [9p] S £ g I o w wn w pv4 o o
Power Supply and Ignition Switch-IG P. 13-23
Engine Control Unit Power Earth @z P. 13-26
Fuel Pump on omionlon P. 13-27
Air Flow Sensor ®is © 5 P. 13-30
Intake Air Temperature Sensor ® @1a] @ P. 13-34
Barometric Pressure Sensor @ @izl P. 13-36
Engine Coolant Temperature Sensor @ omieH ®ls @l P. 13-38
Throttle Position Sensor ®X5 @3l P. 13-40
Idle Position Switch @El@2 P. 13-42
Top Dead Center Sensor @1l @1 P. 13-44
Crank Angle Sensor @3l P. 13-48
Ignition Switch-ST <M/T> P. 13-50
Ignition Switch-ST and Inhibitor Switch <A/T> @ P. 13-52
Vehicle Speed Sensor ® P. 13-54
Air Conditioner Switch and Power Relay ® P. 13-56
Oxygen Sensor ® P. 13-58
Injectors @2z @E]|@32|@2 O on) @® |P. 13-61
Idle Speed Control Servo (Stepper Motor) | EE | @R P. 13-66
ignition Coil and Power Transistor @ @M @ O P. 13-71
Purge Control Solenoid Valve P. 13-75
Fuel Pressure G| GE|@E 22 P. 13-77

O: Warm engine (figures inside the O indicate the checking sequence.)
[} Cold engine (figures inside the [] indicate the checking sequence.)

'© Mitsubishi Motors Corporation  Feb. 1991
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13-13

PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

Item Symptom
Won't start The starter is used to crank the engine, but there is no combustion within the
° (no initial combustion) cylinders, and the engine won't start.
£
% | Starting problem There is combustion within the cylinders, but then the engine soon stalls.
& | (initial combustion, then stall)
(Starting takes a long time.) | Engine won't start quickly.
Idling instability Engine speed doesn’t remain constant; changes during idling.
(Rough idling} Usually, a judgement can be based upon the movement of the tachometer pointer,
and the vibration transmitted to the steering wheel, shift lever, body, etc. This is
> called rough idling.
§ Iincorrect idling speed The engine doesn’t idle at the usual correct speed.
o
£ | Improper idling continuity This non-continuity of idling includes the following elements.
2 Die out (1) Die out ....... The engine stalls when the foot is taken from the accelerator
Pass out pedal, regardless of whether the vehicle is moving or not.
(2) Pass out ..... The engine stalls when the accelerator pedal is depressed or
while it is being used.
Hesitation “Hesitation” is the delay in response of { Hesitation
Sag the vehicle speed (engine r/min) that Normal
occurs when the accelerator is depressed
in order to accelerate from the speed at )
which the vehicle is now traveling, or a Initial ' e
temporary drop in vehicle speed (engine | jccelerator A
r/min) during such acceleration. Serious13 pedal R
hesitation is called “sag”. 2 | depression A
@ S \
® PR Sag
3] L=
°
(]
>
Time 1FU0223
Poor acceleration Poor accleration is inability to obtain an acceleration corresponding to the degree
of throttle opening, even though acceleration is smooth, or the inability to reach
maximum speed.
Stumble Engine r/min response is delayed when
g’ the accelerator pedal is initially depressed
Z for acceleration from the stopped
o condition.
?
3 Normal
Q
o | Initial
)
2 | accelerator ///
S | pedal 4
depression /
7
ldllng T Stumb'e
Time 1FU0224
Shock The feeling of a comparatively large impact or vibration when the engine is
accelerated or decelerated.
Surge This is repeated surging ahead during constant speed travel or during variable
speed travel.
Knocking A sharp sound like a hammer striking the cylinder walls during driving and which
adversely affects driving.
% Run-on (Dieseling) The engine continues to run even after the switch is turned OFF. This is called
So u ! 9 dieseling.
n.c
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Adjusting bolt
Air intake plenum

Plate 3_2",:‘9,,, | |
4 ft. ]

03WO051

7FU0285

Fuel filter

Spanner

Eye bolt 03E0069
30 Nm
3.0 kgm /@
22 ft.lbs Gasket m

Gasket

30 Nm :%> as m
3.0 kgm

22 ft.lbs —é 03E0075

© Mitsubishi Motors Corporation
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SERVICE ADJUSTMENT PROCEDURES
ACCELERATOR CABLE INSPECTION AND

ADJUSTMENT
<VEHICLES WITHOUT AUTO-CRUISE CONTROL
SYSTEM> E13FCAZ1

For models equipped with the auto-cruise control system,
refer to P. 13-188.

(1) Check that there are no sharp bends in the accelerator
cable.

(2) Check that the throttle link is touching the fixed SAS
stopper.

(3) Move the plate so that the inner cable play is at the
standard value, and tighten the adjusting bolt.

Standard value: 1-2 mm (0.04-0.08 in.)

FUEL FILTER REPLACEMENT E13FZAL

(1) Hold the fuel filter with a spanner, and remove the eye
bolt.

Caution
The fuel line has some residual pressure, so cover it
with a rag.

(2) Remove the fuel filter.

(3) Use a new gasket when installing the fuel filter, and
tighten the eye bolt of the high pressure fuel hose to the
specified torque.

(4) After installing, check that there are no fuel leaks.
® Apply battery voltage to the fuel pump drive terminal
to operate the fuel pump. (Refer to P.13-15)
@ Check that there are no leaks in the fuel line when
the fuel is under pressure.
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1.2 kgm
9 ft.lbs

1) Fl00T COver, o307

7 Fuel gauge unit

Connector | \
s

o3we1s

!
Canister
side

Tank
side
DO304

1

2-way valve

/)

03€E0071

<R.H. drive vehicles>

04EQ025

© Mitsubishi Motors Corporation  Feb. 1991

FUEL GAUGE UNIT REPLACEMENT E13FDAC!

(1) Take out the carpet in the cargo compartment and
remove the floor cover.

(2) Disconnect the connector from the fuel gauge unit, and
remove the fuel gauge unit.

(3) Install the fuel gauge unit so that the packing stoppers (2
places) match the hole in the fuel gauge unit.

(4) Install the floor cover packing and the floor cover.

2-WAY VALVE REPLACEMENT E13FFAC1
(1) Remove the filler neck protector inside the left rear
fender.
(2) Replace the 2-way valve.
Caution
Be careful not to mistake the direction of the 2-way
valve.

(3) Install the filler neck protector.

FUEL PUMP OPERATION CHECK E13FGCE

(1) Use the multi-use tester to force-drive the fuel pump,
and check the operation of the fuel pump.

(For inspection using the multi-use tester, refer to P.13-
28.)

(2) If the fuel pump does not operate, inspect by the follow-
ing procedure, and if the results are normal, then inspect
the drive circuit.

@ Turn the ignition switch to OFF.

@ When the fuel pump drive connector is connected
directly to the battery, check if the sound of the fuel
pump operation can be heard.

NOTE

As the fuel pump is an in-tank type, the fuel pump
sound is hard to hear, so remove the fuel tank cap
and check from the tank inlet.

® Check if the fuel pressure can be felt by pinching the
high pressure fuel hose with fingertips.
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HOW TO REDUCE THE FUEL LINE INTERNAL
PRESSURE E13HABG

When removing the fuel pipe and hose, etc., fuel under high

pressure will be inside the fuel line, so carry out the follow-

ing procedure to release the pressure to prevent the fuel

from spraying out.

(1) Take out the carpet in the cargo compartment and
remove the floor cover.

(2) Disconnect the fuel pump unit connector.

(3) After starting the engine and letting it run until it stops,
turn the ignition switch to OFF.

(4) Connect the fuel pump unit connector.

(5) Install the floor cover packing and the floor cover.

THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING E13HAJB1

(1) Start the engine and warm it up until the temperature of
the engine coolant reaches 80°C (176°F) or higher; then
stop the engine.

(2) Disconnect the air intake hose at the throttle body side.

(3) Plug the bypass intake port inlet in the throttle body.

Caution
Never let cleaning liquid get into the bypass intake.

(4) Spray cleaning liquid (from the intake port of the throttle
body) onto the valve, and then leave as is for about five
minutes.

(5) Start the engine and race it a few times; then let it run
at idle speed for about one minute.

NOTE
The engine idling speed is unstable (or the engine stalls),
let the engine run with the throttle valve slightly open.

(6) If deposits are not removed from the throttle valve,
repeat steps (4) and (5).

{7) Remove the plug from the bypass intake port inlet in the
throttle body.

(8) Connect the air intake hose.

(9) Using the multi-use tester, erase the self-diagnosis code.

(10) Adjust the basic idle speed. (Refer to P. 13-18.)
NOTE
If hunting of the idling engine occurs after adjusting the
basic idling speed, remove the battery (-) cable from the
battery terminal for more than 10 seconds, and then idle
the engine again.
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IDLE POSITION SWITCH AND THROTTLE POSI-
TION SENSOR ADJUSTMENT E13HAKD?

(1) Disconnect the connector of the throttle-position sensor.

(2) Using jumper wires, connect an ohmmeter across ter-
minal @ (idle position switch) and terminal @ (sensor
earth) of the throttle position sensor.

7FU0569

(3) Insert a 0.65 mm (0.0256 in.) thick feeler gauge between
the fixed SAS and throttle lever.

(4) Loosen the throttle position sensor mounting bolts and
turn the throttle position sensor body fully clockwise.

(5} In this condition, check that there is continuity across ter-
minals O and @.

(6) Slowly turn the throttle position sensor counterclockwise
until you find a point at which there is no continuity
across terminals O and @. Then, tighten the throttle
position sensor mounting bolt securely.

(7) Connect the throttle position sensor connector.
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(8) Connect the multi use tester (MUT) to the diagnosis con-
nector.

(9) Turn the ignition switch ON (but do not start the engine).

(10)Using the MUT, select item No. 14 and read the throttle
position sensor output voltage.

Standard value: 400-1,000 mV

(11)If the voltage is out of specification, check the throttle
position sensor and associated harnesses.

(12)Remove the feeler gauge.

(13)Turn the ignition switch OFF.

FIXED SAS ADJUSTMENT E13HAMC1

NOTE

1. The fixed SAS has been factory-adjusted. Never attempt
to move it.

2. Should it be out of proper adjustment, adjust by follow-
ing the procedure given below.

(1) Sufficiently slacken the accelerator cable.

(2) Loosen the lock nut on the fixed SAS.

(3) Sufficiently loosen the fixed SAS by turning it
counterclockwise to fully close the throttle valve.

(4) Tighten the fixed SAS slowly to find a point at which it

. contacts the throttle lever (where the throttle valve starts

openlng) From that point, tighten the fixed SAS further
1'/s turns.

(5) Holding the fixed SAS to prevent it from turning, tighten
the lock nut securely.

(6) Adjust the accelerator cable tension. (Refer to P. 13-14.).

(7) Adjust the basic idle speed.

(8) Adjust the idle position switch and throttle position sen-
sor (TPS). (Refer to P. 13-17.).

BASIC IDLE SPEED ADJUSTMENT E13HAND

NOTE

1. The basic idle speed has been factory-adjusted with the
speed adjusting screw (SAS) and does not normally re-
quire adjustment.

2. If the adjustment is required, first check that the ignition
plug, injector, ISC servo, and compression pressure are
normal.

(1) Before starting the inspection and adjustment proce-
dures, set the vehicle in the following conditions:
e Engine coolant temperature: 80 to 95°C (176 to
205°F)
e Lights, electric cooling fan, accessories: OFF
e Transmission: Neutral (P for vehicles with an auto-
matic transmission)
e Steering wheel: Straightforward position
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> (brovvr\)

- Cigarette
=\ A= |
— »; ———lighter —
= //'@E A—' "' GT socket
— S - .
= \ = (-
(=) n]s}
(=] sla]
\ MUT B8 \
\ﬁ\ — 1N —
\ 7FUNGS
Ignition timing
o .adjusting connector e

p—

N\

Om]

Speed adjusting ——{——-& ;

_screw (SAS) — N —
A i e

:‘\‘- -

I

~/ -m\“lmu_ ——E
q‘ e T

d -

=T .- = 7FU1104
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(2)

(5)
(6)

(7)

(8)
9

Connect the multi use tester (MUT) to the diagnosis con-
nector.

NOTE
When the multi-use tester is connected, the diagnosis
control terminal will be earthed.

Remove the waterproof female connector from the igni-
tion timing adjusting connector (brown).

Using a jumper wire, earth the ignition timing adjusting
terminal.

Start the engine and run at idle.
Check the basic idle speed. Using the MUT, select item
No. 22 and read the idle speed.

Standard value: 700 + 50 r/min.

NOTE

1. The engine speed may be low by 20 to 100 r/min.
while the vehicle is new [distance driven approx.
500 km (300 miles) or less], but no adjustment is
necessary.

2. If the engine stalls or speed is low despite a suffi-
cient distance driven [approx. 500 km (300 miles) or
more], it is probably due to deposits on the throttle
valve. In this case, clean the throttle valve. (Refer to
P. 13-16.).

If the basic idle speed is out of specification, adjust by
turning the speed adjusting screw (SAS).

NOTE

If the idle speed is higher than the standard value even
with SAS fully tightened, check to see if there is
evidence of the fixed SAS being moved. If the fixed SAS
seems to have been moved, adjust it. If it does not
seem to have been moved, there may be a leak caused
by deteriorated fast idle air valve (FIAV). In such a case,
replace the throttle body.

Turn the ignition switch OFF.
Remove the jumper wire from the ignition timing adjust-
ing terminal and replace the connector back again.

(10)Start the engine again and run at idle for 10 minutes to

make sure that the engine runs at proper idle speed.
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ON-VEHICLE INSPECTION OF MPI COMPONENTS

E13QAAC
COMPONENT LOCATION
A
16E0128
7FU1167
Name Symbol Name Symbol
Ajr conditioner relay A Idie speed control servo / C
Air conditioner switch M Ignition coil (power transistor) F
Air flow sensor (incorporating intake air B Ignition timing adjustment terminal Q
temperature sensor and barometric
pressure sensor)
Crank angle sensor and top dead center G Injector J
sensor
Engine control relay L Oxygen sensor K
Engine control unit o) Purge control solenoid valve I
Engine coolant temperature sensor E Self-diagnosis connector P
Fuel pump check terminal H Throttle position sensor D
(with idle position switch)
Vehicle-speed sensor (reed switch) N
© Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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Air conditioner
compressor
power relay

>
SA7ru117

7 7
ERAN AT
P& Idle speed control

1 (ISC) servo
N 12

H L Ignition coiIJ_
\'\ (power transistor)

_ coolant >
temperature /
sensor \{

. AR\ = 7FUTI4

4/ Topdead N
center sensor FU1113

FI S T ]
urge contro rr
solgnoic\ivgl\f/_\L ‘

\Y
QY
/ M e :
9 £ (w|
! 6FUI713
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Engine
control relay

- Vehicle ‘
speed
R sensor

\H@@Cﬁjﬁ

~AA T T T T T T 7r0178 18W1506

Self-diagnosis
connector

7FUNzo 7FU1172

Ignition timing
adjustment
terminal

A

COMPONENT INSPECTION PROCEDURE

== Cigarett
y. ,ig,%?;? | USING MULTI-USE TESTER (MUT)
NEENO__Socket (1) Check by the service data and actuator test function. If

any abnormality is found, check the body harness, com-
ponents, etc. and repair as necessary.

(2) After repair, check again with the MUT to make sure
that the input and output signals are now normal.

(3) Erase the self-diagnosis trouble code in memory.

{(4) Disconnect the MUT.

(5) Start the engine and perform running test, etc. to make
sure that the troubles have been corrected.

© Mitsubishi Motors Corporation Feb. 1991 PWJES086

Self-diagnosis
connector

Multi-use
tester




FUEL SYSTEM <6G72 Engine> — On-Vehicle Inspection of MPI Components 13-23
POWER SUPPLY AND IGNITION SWITCH-IG

S
\ [L[
e // allli
\ ! Ignition switch [IG]
- Engine =
—@/ control
e unit
ngin ® Equipment
co|ntrol Engine control relay 10 side connector
relay 7FUN70 L
..... 0 ® Harness
o,:f:(fZ é (11213415 side connector
4 ON Ite[718] 910
V/4 /8
Engine
control unit L 102 107 AB3___Les 110
Powe Power!
supplq lglpplv
7FU0466
Engine control connector
FUEI L =) e
§§§§§ 2RSS [~ ] 2l o[ o|o]z]=l
glelslal=] (Bl Bl R
0110838
OPERATION
e While the ignition switch is ON, battery ® As a result, the engine control relay switch is
power supply is supplied to the engine control switched ON, and power is supplied, by way
unit, injectors, air-flow sensor, etc. of the engine control relay switch, from the
e \When the ignition switch is switched ON, bat- battery to the engine control unit.

tery voltage is supplied from the ignition
switch to the engine control unit. When bat-
tery voltage is supplied to the engine control
unit, the power transistor is switched ON and
current flows to the engine control relay coil.
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INSPECTION
Using Multi-use tester (MUT)

Function ltem No. Data display - Check conditions Standard value Vv

Data reading 16 Engine control unit Ignition switch: ON SV
power-supply voltage

HARNESS INSPECTION

Engine control L . .
1 unit harness Measure the ignition switch terminal
side connector input voltage. .

® Engine control unit connector:
Disconnected (O@ —> |2

® ignition switch: ON  ~___ «

Repair the
Voltage (V) 1 harness.
L % _)(Ignition
sV switch—
[L10)

01L0427

Measure the power supply voltage
of the engine control relay
e Connector: Disconnected @ —> |3

Voltage (V)

Repair the
w ——> harness.
sv (Battery—

® Harness side
connector

(@]

(5la]3]2]1\

fojols|7]6]

Q

“7FU0537 @[o)
3 Engine control unit o
harness side connector Check for an open-circuit, or a
H id short-cnr_cult to earth, _between
® c(?r:?,(;(s;?osr'l © the engine control unit and OK —> {4
= the engine control relay. /
514113211 e Engine control unit o _
fooj8l7]e] connector: Disconnected Eepalr the
e Engine control relay % —— harness.
-ori6d] connector: Disconnected ( - 63
— [681)
7FU0467
Engine control
4 unit harness N
side connector Check for an open-circuit, or a
short-circuit to earth, between
B F'Q the engine control unit and OK —>
/\.? the engine control relay.
O .
\ e Engine control relay Repair the
o413 § ! - 107 connector: Disconnected har%ess
10(9(/8(7]6 e Engine control unit “ 1>, v IT_UZI
® Harness connector: Disconnected @. )‘
side : 107}
connector 7FU0468
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control

relay 7FU1170
, L2
B B
-
(1]213]4]5)
|161718]9/10}§
7FU0469

ENGINE CONTROL RELAY INSPECTION

(1

(2)

(3)

Disconnect the control relay.

Using jumper wires, connect terminal of the control relay
to the (3 terminal of the battery and connect terminal (8) of
the relay to the(=) terminal of the battery.

CAUTION

® When connecting the jumper wires, be careful not to
connect them to the wrong terminals, since this
could damage the relay.

Measure the voltage at terminal (4) and terminal (5) of the
control relay while coming off and on the connection of the
jumper wire to the battery@terminal.

Jumper wire

Terminal @

voltage

Terminal @
voltage

Connected

SV

SV

Disconnected

ov

ov

4]5)

3
(61718[al0)

7FU0470

© Mitsubishi Motors Corporation
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(4)

(5)

(6)

(7)

Using jumper wires, connect terminal @of the control relay to
the (¥) terminal of the battery and connect terminal (6) of the
relay to the @ terminal of the battery.

Check the continuity between at terminal (2) and terminal (3)
of the control relay while coming off and on the connection of
the jumper wire to the battery@terminal.

Continuity between Terminals

Jumper Wire and

Connected Continuity

Disconnected No Continuity

Using jumper wires, connect terminal@of the control relay to
the (¥) terminal of the battery and connect terminal (7) of the
relay to the () terminal of the battery.

Measure the voltage at terminal (2) of the control relay while
coming off and on the connection of the jumper wire to the

battery &) terminal.

Jumper Wire Terminal @ Voltage
Connected SV
Disconnected ov

(8) Replace the control relay if faulty.
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ENGINE CONTROL UNIT POWER EARTH

7FU1170

Engine control unit

101 106

- 01A0191
Engine control unit connector
(UL L T ]
SIS b S b e b = e A e R S R e e olola|ZIR
SHErELE
NEEAE poa < B ol S 58 o e e P o e 2 81 N ]

01L0838

OPERATION
Earthing of the engine control unit

HARNESS INSPECTION

TROUBLESHOOTING HINTS

If there is incorrect or incomplete contact of the
engine control unit's earth line, the engine control

unit will not function correctly.

Engine control unit
1 harness side connector

= 01P0150

Check for continuity of the earth

circuit.

e Engine control unit connector: .
Disconnected @@
% T the

Repair

harness.{iti]
—Earth
[iogl-Earth)
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FUEL PUMP

Fuel pump check
terminal

o
Fuel pump
connector

7FU1120 03We17
Ignition switch [IG]
Ignition switch [ST}]
® Equipment
side connector
® Equipment - 1
side connector 9 3/ Engine control relay A @::
) { 2N
112131415 S, Fuel L
L LY pump
617181910
® Equipment ON OFF
side connector [ o
6 VA VAN !
= ©
Fuel pump check
terminal harness
S5EL1003 /K 56 side connector
Engine
control Engine control unit connector
unit
= IR
IR I 1B 1 ot e e v o o e e B e =
HEHEEIBERREE AR EEEEEEEE NN
01L0838
7FU1036
OPERATION
e Activates the fuel pump during engine crank- o Whlle the e(a)ngmz is running, the engine c;ontrolﬁmr"c
ing and while the engine is running. SW'tCheSﬂ N the r?ower tra|nS|?tor, a'lter ‘g 'ﬁ
e \When the ignition switch is set to the START current flows to the control relay coil, and the

position, current flows, by way of the control
relay coil, from the ignition switch to earth. As

a result, the control relay switch is switched ¢
ON, and the power for activation of the fuel
pump is supplied, by way of the control relay
switch, from the battery to the fuel pump.

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086

power for activation of the fuel pump is supplied to
the fuel pump.

When the control relay switch is switched ON,
battery voltage is also applied to the engine control
unit, and so the engine control unit detects the fact
that the power for activation of the fuel pump is
being supplied to the fuel pump.
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INSPECTION
Using Multi-use tester (MUT)
Function Item No. | Activation Check conditions Check description Normal condition
Actuater test 07 Activates  fuel | ® Engine cranking Pinch the return hose | Pulsations can be
pump and circu- | ® Fuel pump forced | and feel the pulsa- | felt.
lates fuel. activation Make | tions of the fuel flow.
the check under
both of above con- | Listen (close to the | Sounds can be heard.
ditions. fuel tank} for pump
sounds.
HARNESS INSPECTION
1 Check the fuel pump.
Fuel pump ® Apply battery voltage to the checking
check terminal terminal and operate the pump.
—> |2
oK —+ [a
Check the earth circuit of the
fuel pump.
¢ Connector: Disconnected
Repair
the
% —+» harness.
(@0
Earth)
1FU0521
3 Check for continuity between the fuel
© pump and the checking terminal.
¢ ® Connector: Disconnected
> 14
Repair the
harness.
oK 1%
_ © Ol)
Harness side = =
connector
1FU0522
4 Check for continuity between the check-
© ing terminal and the control relay
terminal.
e Control relay connector: —_
Disconnected o 5
e Fuel pump connector:; -
Disconnected Repair the
harness.
® | T (eZ-om
Harness  /gTala]2[1)
side
connector 110191817 |8 7FU1037
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5 ® Harness side connector

Measure the power supply voltage
of the control relay.
® Connector: Disconnected
® [gnition switch:
START (when checking ® [9))

g R

> |6

& ® Ignition switch: Repair the
If; ON (when checking ® [3]) har?wess.
Voltage (V) —> (Ignition switch
[ONI-®(3)
. lgnition switch
™ 7r00a7e 8 or higher ST-@(9)
6 Engine control unit
harness side connector Check for an open-circuit, or a
® Harness L55] short-circuit to earth, between
side the control relay and the —> |7
5] connector engine control unit.
514)3/2]1 e Control relay connector: A
10(9{| 8 6 Disconnected Repair the
— e Engine control unit “ —> harness.
connector: Disconnected (@®(7]-[B8)

= = 7FU0475
7 ® Harness Check for continuity of the
side earth circuit
connector ‘
@ ¢ Connector: Disconnected OK —1> |8
5{413(2
holo]s]7 .
Repair
the
“ —T> harness.
(®e]-
" 7FU0476 Earth)
8 ® Harness side connector
Check for an open-circuit, or a
Harness side short-circuit to earth, between
connector mh s the control relay and the fuel —> A
5l4[3]2]1) pump.
1098 17(6 e Control relay connector: ‘
Disconnected Repair the
e Fuel pump connector: “ —1t harness.
E Disconnected @®[2]-®(2)
6FU1333
ENGINE CONTROL RELAY INSPECTION
Refer to P. 13-25.
FUEL PUMP INSPECTION
Refer to P. 13-15.
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AIR FLOW SENSOR

Control relay

Air flow sensor A4

® Equipment V' 7 Y5 N
side connector
REOEEXEH
® Harness PICKUP
__ side connector
[ _ 1 J

IR e , 57 A7 A 24 10
I Y VY Engine
> control
© unit
g .
g Lo _SEL1803) 7 T
E 5V
g 7FU0815
= Engine control unit connector

Intake air amount SRRz Eels e pkl=e %{gggé

(Ifsec) ~lzSler|wl[ ool o]~ [ [l RRE] [ E1S]2]s! e

162437 L= UL = L
01L0838
OPERATION TROUBLESHOOTING HINTS

e The flow sensor is incorporated within the air
cleaner; it functions to convert the amount of
engine air intake to pulse signals of a frequen-
cy proportional to the amount of engine air in-
take, and to input those signals to the engine
control unit. The engine control unit then,
based upon those signals, calculates the
amount of fuel injection, etc.

e The power for the air flow sensor is supplied
from the control relay to the air flow sensor,
and is earthed at the engine control unit. The
air flow sensor, by intermitting the flow of the
bV voltage applied from the engine control
unit, produces pulse signals.

© Mitsubishi Motors Corporation  Feb. 1991

Hint 1:

If the engine sometimes stalls, try starting the
engine and shaking the air flow sensor harness.
If the engine then stalls, incorrect or improper
contact of the air flow sensor connector is the
probable cause.

Hint 2:

If, when the ignition switch is switched ON (but
the engine is not started), the air flow sensor
output frequency is any value other than zero, a
malfunction of the air flow sensor or of the en-
gine control unit is the probable cause.

PWJE9086
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Hint 3:

If idling is possible even though the air flow sen-
sor output frequency is deviated from the stand-
ard value, the cause is usually a malfunction
other than of the air flow sensor.

INSPECTION

Using Multi-use tester (MUT)
Air flow sensor

[Examples]

(1} the flow of air within the air flow sensor is
disturbed. (Air duct disconnection or clogged
air cleaner element.)

(2) Incomplete combustion within a cylinder.
(Malfunction of spark plugs, ignition coil, injec-
tors, compression pressure, etc.)

{3) Air is taken into the intake manifold through a
leaking gasket, etc.

Function ltem No. Data Check conditions Engine Standard value
display conditions Hz
Data reading | 12 Sensor e Engine coolant temperature: | 700 r/min. (idling) | 25—-45
detection 80-95°C (176-203°F) :
air flow eLights and accessories: OFF | 2,000 r/min. 70-30
(frequency) | e Transmission: neutral (P .
range for vehicles with A/T) Racing Frequency
e Steering wheel: neutral Increases by
position racing.

NOTE

When the vehicle is new [driven approximately 500 km (300 miles) or less], the air-flow sensor output frequency may be

approximately 10% higher than indicated above.

Air flow sensor reset signal

Function ltem no. | Data display | Inspection condition Engine condition | Normal display
Data list 34 Reset e Engine is warming up 700 r/min. {Idle) | ON
signal
Cogndition 2000 r/min. OFF
Volumetric efficiency
Function Iltem no. | Data display | Inspection condition Engine condition | Normal display
Data list 37 Volumetric e Engine coolant temperature: | 700 r/min. (idle) 20-35%
efficiency 80-95°C (176-203°F) :
e Lights, electrical cooling fan | 2000 r/min. 15-30%
and all accessories: OFF Raci Vol i
e Transmission: Neutral (P acing %.ume ric
range for vehicles with A/T) etniciency
e Steering wheel: Straight uncreadses
forward position according t0
amount of racing.
Analyzer Wave Pattern Inspection Using an Analyzer
00600600006 Measurement Method
S B (1) Disconnect the air flow sensor connector, and connect
Special the special tool (test harness: MB991348) in between.
»Sf’c‘lﬁig‘s (All terminals should be connected.)
(2) Connect the analyzer special patterns pickup to terminal
® of the air flow sensor connector.
7FU1195
© Mitsubishi Motors Corporation Feb. 1991 PWJE9086
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Standard wave pattern

Observation conditions

V)
10r T The time (cycle time) T is reduced when
- the amount of intake air increases. Function Special patterns
T T2 < Times T1 and T2 are equal.
Pattern height Low
Pattern selector Display
. Engine r/min. Idle r/min. (700 r/min.)
5 Time
7FUN99

V)

10F

Observation conditions (from conditions on previous page, engine speed is increased by racing.)

Time

7FU0880

J UL

LI

01P0199

© Mitsubishi Motors Corporation
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Wave pattern observation points

Check that cycle time T becomes shorter and the frequency
increases when the engine speed is increased.

Examples of abnormal wave patterns

Example 1

Cause of problem
Sensor interface maifunction

Wave pattern characteristics
Rectangular wave pattern is output even when the en-
gine is not started.

Example 2

Cause of problem
Damaged rectifier or vortex generation column

Wave pattern characteristics

Unstable wave pattern with non-uniform frequency. How-
ever, when an ignition leak occurs during acceleration,
the wave pattern will be distorted temporarily, even if
the air flow sensor is normal.

PWJE9086
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HARNESS INSPECTION

7FU0657

1 @H " Measure the power supply voltage.
amess side e Connector: Disconnected
conector ® Ignition switch: ON o > |2
00000000 Repair the
harness.
Voltage (V) (@®4-
“ Control
17 relay) or
sv check the
control
relay
2 Measure the terminal voltage.
. ® Connector: Disconnected
(8X7X6X5X4X3X2X1 ) ® Ignition switch: ON
(A) Harness -T> 3
side
connector
Volt .
ohage (V) Repair the
“ —T> harness.
48-52 (®(3]-[f)
Check for continuity of the earth
circuit.
® Connector: Disconnected
—> |4
Repair the

—+>» harness.

‘)

connector

0000
VAN VAN VAN VAN 4

(A) Hamess side ||~

Engine control
unit harness

___-|{ side connector

Check for continuity between the air

flow sensor and the engine control unit.

e Air flow sensor connector:
Disconnected

® Engine control unit connector:
Disconnected

= 7FUO745

T o

Repair the
—=> harness.
(® I -
&73)

R | &2

© Mitsubishi Motors Corporation
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INTAKE AIR TEMPERATURE SENSOR

M13YGAA

)
o)
8
2 S
g S
g 5
0 [}
w -~
3
& e
Temperature Temperature
162458 1621008
® Equipment
side connector | h N *'—*’
! ”A@AngAgAﬁAﬁAQ ¢ ' _@_ .
Intake air
: temperature
Air flow sensor sensor
connector -
5 6
Intake air’
temperature sensor 7FU0658 . '
® Harness
side connector Engine
control
17 24 8 unit
E
|
EIEEAEem | | 5V 1
SEL1803 7FU0800

OPERATION

® The intake air temperature sensor functions to
convert the temperature of the air (intaken to the
engine) to voltage, and to input that voltage (as
signals) to the engine control unit. The engine
control unit, based upon those signals, then cor- °
rects the amount fo fuel injection, etc.

® The 5V power supply within the engine control unit
is supplied, by way of the resistance within the
unit, to the intake air temperature sensor, it passes
through the intake air temperature sensor, which is

TROUBLESHOOTING HINTS

Because the intake air temperature of the intake
air in the air cleaner, it indicates a temperature
different than the temperature of the outside air
when the engine is running.

© Mitsubishi Motors Corporation  Feb. 1991 PWJE9086

a type of resistor, and is earthed at the engine
control unit. Note that the resistance of the in-
take air temperature sensor decreases when
the temperature of the intake air increases.
The intake air temperature sensor terminal voltage
becomes higher when the resistance of the intake
air temperature sensor increases, and becomes
lower when the resistance decreases. Conse-
quently, the intake air temperaturesensor terminal
voltage varies in accordance with the temperature
of the intake air, becoming lower when the tem-
perature of the intake air increases.
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INSPECTION
Using Multi-use tester (MUT)
Function ltem No. | Data display Check conditions Intake air temperature °C (°F} | Standard value °C
Data 13 Sensor Ignition switch: ON | When -20 (-4) -20
reading detection Or, engine running When 0 (32) 0
temperature
When 20 (68) 20
When 40 (104) 40
When 80 (176) 80
HARNESS INSPECTION
Check for continuity of the
earth circuit. -
e Connector: Disconnected
OK — [2
N
Repair the
% —> harness.
(®(5]-
[17),(24))
7FU0657
2 (®) Hamess side connector Measure the power supply voltage.
_ ® Connector: Disconnected —
P87 0615 (432X 1) e Ignition switch: ON
00HO0O60 9 @K> R ‘a
Voltage (V) Repair the
% —1> harness.
45-49 (@[61-18))
7FU0660
. SENSOR INSPECTION
Qgg'z;”nﬁggfg (1) Disconnect the air flow sensor connectors. -
- S (2) Measure resistance between terminals & and ®.
08006000 |
Temperature °C (°F) | Resistance kQ
0 (32) 6.0
20 (68) 2.7
ZFU066] 80 (176) 04

sensor

Intake air temperature

7FU0662

© Mitsubishi Motors Corporation
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(3} Measure resistance while heating the sensor using a hair

drier.
Temperature °C (°F) | Resistance kQ
Higher Smaller

(4) If the value deviates from the standard value or the
resistance remains unchanged, replace the air flow sen-

sor assembly.

PWJE9086
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BAROMETRIC PRESSURE SENSOR

\ ® Equipment

side connector

(00000000

. Air flow
Air flow sensor \ ;
e . Se

(built in barometnc/ Cogﬁgémr Barometric pressure sensor

{essure sensoy
\_y : / ®Harness
; side connector
7FU1107
Y 1 Y2 Y5
Barometric i
— pressure (8X7XB6X5 43X 2X1 )
sensof SEL1803
23 16 17 24
JJ Engine ? T
control
. I
7FU0663 5V
Output Voltage

\Y

4 TFUI177
3t Engine control unit connector

2 IRV S =11 OO =1 | B
1k 53588 e e e e Y O P e P R P e e

HEEEEIBEREEEEREIEERREEESE N NS
mmHg
Barometric pressure 760 ECI551 01L0838
OPERATION

e The barometric pressure sensor functions to

convert the barometric pressure to voltage,
and to input that voltage (as signals) to the
engine control unit. The engine control unit,
based upon those signals, then corrects the
amount of fuel injection, etc.

The 5V power supply within the engine con-
trol unit is supplied to the barometric pressure

sensor; it passes through the circuitry within
the sensor, and is earthed at the engine con-
trol unit.

e The barometric-pressure sensor output volt-
age is supplied to the engine control unit in
proportion to the barometric pressure (ab-
solute pressure).

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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TROUBLESHOOTING HINTS

Hint 1:

If there is a malfunction of the barometric pres-
sure sensor, driveability of the vehicle will be-
come worse particularly at high altitude.

Hint 2:

If, during high-speed driving, there is a noticeable
sharp drop of the displayed pressure of the
barometric-pressure sensor, check for clogging of

the air cleaner.

INSPECTION
Using Multi-use tester (MUT)
Function Item No. |Data display Check conditions Altitude m (ft.) | Standard mmHg
value
Data reading |25 Sensor Ignition switch: ON When at 0 (0) 760
detection
Dressure When at 600 (1,969) |710
When at 1,200 (3,937) {660
When at 1,800 (5,906) |610
HARNESS INSPECTION
1 (& Harness side connector Check for continuity of the
: earth circuit.
P oY A Y rYEY AVAVAY 1N
(8X7X6X5X4X3X2X1) e Connector: Disconnected @ N 2
Repair the
% —>» harpess.
(@ 6] -
. 24))
7FU0657
2 Measure the power supply voltage
i ] of the barometric pressure sensor.
(8 X7 X6X5X4X3X2X 5 5 ® Connector: Disconnected N
® Harmess side —— 0 ® ignition switch: ON * 3
connector [
Al Voltage (V) Repair the
w —t> harness.
— 48-52 (@® -
. . 231)
7FU0665
Engine control it o
3 unit harness | Check for an open-circuit or a
side connector] short-circuit to earth, between
YRR TN ENGIER the engine control unit and
000006060 the barometric pressure sensor. OK —-1T>
(A) Harness side ] e Air flow sensor connector: _
connector Disconnected _
e Engine control unit “ ., rF:epalr the
connector:; Disconnected — arness.
(®[2]-
= = [18])
7FU0666
Feb. 1991 PWJE9086
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ENGINE COOLANT TEMPERATURE SENSOR

Engine coolant
temperature sensor

© Mitsubishi Motors Corporation

to convert the barometric pressure to voltage, and
to input that voltage (as signals) to the engine
control unit.The engine control unit, based upon
those signals, regulates the amount of fuel injec-
tion and the fast-idling speed when the engine is
cold. ‘

The 5V power supply within the engine con-
trol unit is supplied, by way of the resistance
within the unit, to the engine coolant
temperature sensor,; it passes through the en-
gine coolant temperature sensor, which is a
type of resistor, and is earthed at the engine
control unit. Note that the resistance of the
engine coolant temperature sensor decreases
when the temperature of the engine coolant
increases.

Feb. 1991

®Harness
side connector _@_
Engine - ’
coolant % V1
temperature >
sensor .~~~
e 7FU1I114 1
° }
Q
8 ’
2 17 /N24 L 20
= Y
Engine coolant temperature 162458
. A
&
§ 5V
5 Engine control unit
a
5 1FU0630
@)
Engine coolant temperattﬁ 16z1008
OPERATION
® The engine coolant temperature sensor functions ® The engine coolant temperature sensor terminal

voltage becomes higher when the resistace of the
engine coolant temperature sensor increases, and
becomes lower when the resistance decreases.
Consequently, the engine coolant temperature
sensor terminal voltage varies in accordance with
the temperature of the engine coolant, becoming
lower when the temperature of the engine coolant
increases.

TROUBLESHOOTING HINTS

If, during engine warm-up, the fast-idling speed is not
correct, or black smoke is emitted, the problem is
usually a malfunction of the coolant temperature sen-

SOr.
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INSPECTION
Using Multi-use tester (MUT)
Function Item No. | Data display | Check conditions | Engine coolant temperature °C (°F) | Standard value °C
Data 21 Sensor Ignition switch: When -20 (-4) -20
reading detection ON Or, engine When 0 (32) 0
temperature | running
When 20 (68) 20
When 40 (104) 40
When 80 (176) 80
HARNESS INSPECTION
1 s Check for continuity of the ]
® Hamess side earth circuit.
‘ e Connector: Disconnected OK —1> |2
Repair the
harness.

O(( _), %)

7FU0668
2 ] Measure the power supply voltage.
@) Harness side ® Connector: Disconnected
connector B3 ® [gnition switch: ON @@ —> ‘g
c Voltage (V) Repair the
“ —> harness.

Q 45-4.9 (@@
T 7FU0669

7FU0670

© Mitsubishi Motors Corporation
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SENSOR INSPECTION

(1) Remove engine coolant temperature sensor from the intake
manifold.

(2) With temperature sensing portion of coolant temperature
sensor immersed in hot water check resistance.

Temperature °C (°F) | Resistance kQ
0 (32) 5.8
20 (68) 2.4
40 (104) 1.1
80 (176) 0.3

(3) If the resistance deviates from the standard value greatly,
replace the sensor.

INSTALLATION
(1) Apply specified sealant to threaded portion.

Specified sealant: 3M Nut locking No. 4171 or
equivalent

(2) Install engine coolant temperature sensor and tighten it to
specified torque.

Sensor tightening torque: 30 Nm (3.0 kgm, 22 ft.Ibs)

(3) Fasten harness connectors securely.
PWJE9086
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THROTTLE POSITION SENSOR

Y| Throttle
position
sensor

S

® Equipment N
side connector  Throttle position sensor

;
0000
.
AP ANVANF AW

® Harness '—'JWWWH
side connector [}
N g N NV
1 3 4
7~ ; AV
0000 y
5EL1400
17
24 19 /\23
Engine control
unit Y Y ZAN
wr wr &
5V
Terminal
voltage
V) 7FU0481
Engine control unit connector
, ) L= R R . =1 B
Minimum Maximum slelslglgl ielkdddf@lzlg (][~ =l ool Ye=lelsl=]=
=4 b= N S A G R R N A R G N I D D = S M = R e N N N )
Throttle shaft turning angle 21212131 =51 {BIZRIS S TS 5] = |55 = w| oS RN R
162461 01L0838
OPERATION TROUBLESHOOTING HINTS

e The throttle position sensor functions to con-
vert the degree of opening of the throttle
valve to voltage, and to input that voltage (as
signals) to the engine control unit. The engine
control unit, based upon those signals, then
regulates the amount of fuel injection, etc.

e The 5V power supply within the engine con-
trol unit is supplied to the throttle position
sensor, after which it passes through the
resistance within the sensor and is earthed at
the engine control unit.

e When the throttle valve shaft is rotated all the
way from the idling position to the fully open
position, the resistance between the throttle
position sensor’'s variable-resistance terminal
and the earth terminal also increases in ac-
cordance with that rotation, and, as a result,
the voltage of the throttle position sensor’s
variable-resistance terminal also becomes
higher in accordance with that rotation.

Hint 1:

The signals of the throttle position sensor are more
important fore control of the automatic transmission
than for control of the engine; shifting “impact
shocks” are producec if there is a malfunction of the
throttle position sensor.

Hint 2:

If the voltage of the throttle position sensor deviates
from the standard value, check once again after mak-
ing the throttle position sensor adjustment. In addition,
if there are any indication that the fixed SAS has been
moved, adjust the fixed SAS.
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INSPECTION
Using Multi-use tester (MUT)
Function ltem No. |Data display | Check conditions Throttel valve Standard value mV
Data reading |14 Sensor Ignition switch: left ON |Set to idling position. | 300 — 1,000
detection |for 15 secondes or more ; -
voltage Open gradually. Becomes higher proportionally to
valve opening
Open fully. 4,500 — 5,500

HARNESS INSPECTION

1

Measure the power supply voltage
of the throttle position sensor.

7FU0483

(® Harness side e Connector: Disconnected /
connector e Ignition switch: ON —1> |2
0000
Voltage (V) Repair the
“ —4> harness.
48-52 (@®la]-@)
7EU0482
2 Check for continuity of the
. earth circuit.
Harness side .
®connector e Connector: Disconnected @ —_— 3
0000 .
Repair the
h )
% N arness
is v
, )

3

® Harness side
connector

0000
N VANV AN,

Engine control unit
harness side connector

Check for an open-circuit, or a
short-circuit to earth, between
the engine contro!l unit and
the throttle position sensor.

e Throttle position sensor

T e

33

connector: Disconnected Repair the
e Engine control unit —+> harness.
connector: Disconnected (@309
o 7FU0484
SENSOR INSPECTION
(1) Disconnect the throttle position sensor connector.

Throttle ~—
rottle " _——|
/ position —

=

s
7FU1098

© Mitsubishi Motors Corporation
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(2) Measure resistance between terminal @ (sensor earth)
and terminal D (sensor power).

Standard value: 3.5-6.5 kQ

(3) Connect a pointer type ohmmeter between terminal @
(sensor earth) and terminal @ (sensor output).

(4) Operate the throttle valve slowly from the idle position to
the full open position and check that the resistance chan-
ges smoothly in proportion with the throttle valve open-

J ing angle.

7FUO0485

12 ) X3 )4

(5) If the resistance is out of specification, or fails to change
smoothly, replace the throttle position sensor.

TPS installation torque: 2.0 Nm (0.2 kgm, 1.5 ft.lbs)

For the idle position switch and throttle position sensor
adjusting procedure, refer to P. 13-17.

7FU0486
IDLE POSITION SWITCH M13vKAA
Engine control unit
Terminal
voltage J;— J:
A
l./
OFF
2 12~ —=———q
- JANRIVAN
ON 14 24 17
obo_—ON |
X P—
Throttle shaft
turning angle 012092 1
® Harness dle
side connector position
® Equipment switch 2 1
side connector i)
" V- V-V N
000600 \
P~ Throttle position
'QAOAGAQ' sensor connector

SEL1400

7FU0488

OPERATION
® The idle-position switch functions to convert (to e Voltage within the engine control unit is ap-
HIGH/LOW-level voitage) data as to whether the plied, by way of the resistance, to the idle-
accelerator is depressed or released, and to input position switch. When the foot is taken off
that voltage (as signals) to the engine control unit. the accelerator, the idle-position switch is
The engine control unit, based upon those signals, switched ON, so the current is earthed. As
regulates the idle-speed control servo. result, the idle-position switch terminal volt-

age changes from HIGH to LOW level.
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TROUBLESHOOTING HINTS

If there is an abnormal condition of the idle-position (1) Improper adjustment of the accelerator cable or
switch output even though the results of the checking the automatic-cruise-control cable.
of the idle-position switch harness and of the compo- (2) Improper adjustment of the fixed SAS.

nent itself indicate a normal condition, the cause may
be presumed to be one of the following.

INSPECTION
Using Multi-use tester (MUT)

Function ' ltem No. Data display Check conditions | Throttle valve i Normal display
Data reading | 26 Switch Ignition switch: ON I Set to idling . ON |
; - status (Operate the accelerator | position. ‘

! several times and check.) § S
| i Open slightly. | OFF
HARNESS INSPECTION
1 ® Hamess side Measure the power supply voltage

of the idle position switch.

e Connector: Disconnected
® [gnition switch: ON

connector

—_— 2

OK
~
Voltage (V) : E Repair the

-1 harness.
Q 4 or higher (@(2]-[14)
7FU0489
2 Check for continuity of the
® Harness side earth circuit.
conector e Connector: Disconnected o —r>
YAaY sV 1N
Repair the
harness.
—
O(( (@m-
1 § (2)
7FU0483

SENSOR INSPECTION

{1) With the accelerator pedal released, check to be sure that
the throttle valve lever or the fixed SAS is pushed.
NOTE
If it is not pushed, adjust the fixed SAS (Refer to P. 13-18))
(2) Disconnect the throttle position sensor connector.

Throttle ——

// position ?
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(3) Check the continuity across the throttle position sensor
connector terminal @ (Sensor earth) and @ (ldle position
switch).

Accelerator pedal Continuity
Depressed Non-conductive («Q)
Released Conductive (0Q))
R
_J NOTE
ZEU0491 If there is no continuity when the accelerator pedal is returned,
loosen the throttle-position sensor installation screw; then,
after turning all the way in the clockwise direction, check
again.

(4) Replace the throttle-position sensor (idle-position switch
incorporated) if there is a malfunction.

NOTE
For the idle position switch and throttle position sensor
adjusting procedure, refer to P. 13-17.

TOP DEAD CENTER SENSOR Engine control relay

- 3
. Distributor
® Equipment AN
side connector
=
X
&8 Top dead \ Crank angle
B center sensor sensor
F
Va4 V2 a

p—(PiCKUP) [P—PICKUP)

Output characteristic
M4 No1 Nod Q

5 =
Engine control
unit A2l 22
0 _ >
Timg_
One rotation of distributor
7FU0494
5V 5V

7FU0873
OPERATION
e The top dead center sensor functions to unit. the engine control unit, based upon
detect the top dead center position of the No. those signals, calculates the sequence of fuel
1 cylinder and to convert those data to pulse injection.

signals that are input to the engine control
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e The power for the top dead center sensor is sor, by intermitting the flow (to earth) of the
supplied from the control relay and is earthed 5V voltage applied from the engine control
to the vehicle body. The top dead center sen- unit, produces pulse signals.

TROUBLESHOOTING HINTS

If there is a malfunction of the top dead center rect, resulting in such problems as engine stall-
sensor, the sequential injection will not be cor- ing, unstable idling, and poor acceleration.

INSPECTION

Wave Pattern Inspection Using an Analyzer

Top dead center sensor

00600

Special
patterns
pickup

\V Crankshaft angle sensor  Analyzer

L |

7FU1200

Standard wave pattern
Observation conditions

Measurement Method

(1) Disconnect the crankshaft angle sensor connector and
connect the special tool (test harness: MB991348) in be-
tween. (All terminals should be connected.)

(2) Connect the analyzer special patterns pickup to terminal
@ of the crankshaft angle sensor connector. (When in-
specting the TDC sensor signal wave pattern.)

(3) Connect the analyzer special patterns pickup to terminal
@ of the crankshaft angle sensor connector. (When in-
specting the crankshaft angle sensor signal wave pat-
tern.)

Function Special patterns
Pattern height Low
Pattern selector Display

Engine r/min.

Idle r/min. (700 r/min.)

r756°BTDC

2 engine revolutions (1 camshaft revolution)

The time {cycle time) T is reduced when
T the amount of intake air increases.

5°BTDC -

Crankshaft
angle sensor -
output wave
pattern

Y

output wave
pattern

T

|

|

]

|

|

[

|

|

|

|
TDC sensor ]
|

|

|

1

|

|
1

'
i

A

1
|
[
!
|
|
|
T
i
|
|
|
|
|
|
|
|
!
‘ Time
6

'
i

TDC: Compression
top dead center
No. 1TDC No.2 TDC No.3TDC No. 4 TDC No. 5 TDC No. 6 TDC 7FU0887
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Wave pattern observation points

Check that cycle time T becomes shorter and the frequency
increases when the engine speed is increased.

Examples of abnormal wave patterns
e Example 1

Cause of problem
Sensor interface malfunction

| » Wave pattern characteristics
Short wave pattern is output even when the engine is
, ‘ not started.

01P0199

e Example 2

Cause of problem
Loose timing belt
Abnormality in sensor disk

Wave pattern characteristics
Wave pattern is displaced to the left or right.

I S

7FU1193

HARNESS INSPECTION

1

Measure the power supply voltage.

e Sensor connector: Disconnected
e Ignition switch: ON . 2
Voltage (V)

SV Repair the
% —1, harness.
(®3]-Engine
Y, control

= relay)
7FU0496

® Harness side
connector

‘
0000
AT ANT AN
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(® Harness side
connector

7FU0497

Check for continuity of the
earth circuit.

e Connector: Disconnected

—_— 3

Repair
the

—> harness.
eons
Earth)

3 ® Harness side

connector

n
(X2 )X 1)

Check the output circuit voltage.

o Connector: Disconnected
® [gnition switch: ON

T de

Voltage (V) Repair the
—+>» harness.
E 48-52 @1-2
7FU0498
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CRANK ANGLE SENSOR

Output characteristic

3
. Distributor A
® Equipment
side connector
Y~Y 2V AN
D A@A@Ao" “ ,/
X, 3

Engine control relay

Crank angle Top dead
sensor center
sensor
[ 4
N7 ¥ 2 \Z

1}—(PICKUP) [p—PickuP)

Engine control
unit A21 A22

\%
UL
0 Time 5V 5\
One rotation of distributor
7RU0553 7FU0873
OPERATION

e The crank-angle sensor functions to detect
the crank angle (position) of each cylinder, and
to convert those data to pulse signals, which
are then input to the engine control unit. The
engine control unit, based upon those signals,
calculates the engine rpm, and also regulates
the fuel injection timing and the ignition
timing.

e The power for the crank-angle sensor is sup-
plied from the control relay and is earthed to
the vehicle body. The crank-angle sensor, by
intermitting the flow (to earth) of the 5V volt-
age applied from the engine control unit,
produces pulse signais.

TROUBLESHOOTING HINTS

Hint 1:

If an impact is suddenly felt during driving or the
engine suddenly stalls during idling, try shaking
the crank-angle sensor during idling. If the engine
stalls, the cause may be presumed to be im-
proper or incomplete contact of the crank-angle

© Mitsubishi Motors Corporation  Feb. 1991

sensor’'s connector.

Hint 2:

If the crank-angle sensor output rpm is 0 r/min.
during cranking when the engine cannot be
started, the cause may be presumed to be a mal-
function of the crank-angle sensor or a broken
timing belt.

Hint 3:

If the indicated value of the crank-angle sensor
output rpm is O r/min. during cranking when the
engine cannot be started, the cause may be
presumed to be a failure of the ignition coil's
primary current to intermittently pulse correctly,
so a malfunction of the ignition system circuitry,
the ignition coil and/or the power transistor is the
probable cause.

PWJES086
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Hint 4:

If idling is possible even though the crank-angle
sensor indicated r/min. is a deviation from the
standard value, the cause is usually a malfunction
of something other than the crank-angle sensor.

Examples:

Sensor.

(1) Malfunction of the engine coolant-temperature

(2) Malfunction of the idle-speed control servo.
(3) Improper adjustment of the standard idling

speed.
INSPECTION
Using Multi-use tester (MUT)
Function ltem No. | Data display | Check conditions Check description | Normal condition
Data reading | 22 Cranking e Engine is being cranked. Compare the Both agree.
r/min. | eTachometer connected. cranking rpm
{The tachometer is used to and the rpm
check the intermittent indicated by the
pulsation of the ignition coil’'s| multi-use tester.
primary current.)
Function [tem No. | Data display | Check conditions Engine coolant Standard value
temperature °C {°F) r/min.
Data reading | 22 Idiing r/min. | eEngine: idling When =20 (-4) 1,500-1,700
e |die-position switch: ON
When 0 (32) 1,250-1,450
When 20 (68) 1,050-1,250
When 40 (104) 850-1,050
When 80 (176) 600-800
Wave Pattern Inspection Using an Analyzer
Refer to the top dead center sensor section (P.13-44).
HARNESS INSPECTION
1 Measure the power supply voltage.
® Harness side L] e Connector: Disconnected
"~ connector B D e Ignition switch: ON e 2
Q Voltage (V)
SV Repair the
% —1- harness.
(®3]-Engine
__J control
=4 relay)

7FU0496

® Harness side
connector

N AY oY 1Y

Check for continuity of the earth

circuit.
e Connector: Disconnected

Repair
% T the
harness.
(BXa]-
7FU0497 Earth)
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] Check the voltage of the output
3 circuit.
® Harness side connector (1B 5 e Connector: Disconnected 1.
p o e Ignition switch: ON A
Voltage (V)
Repai
4.8-52 OX( L A
harness.
= ('@)
7FU0501
IGNITION SWITCH-ST [M/T ONLY]
Ignition switch (ST)
A 108 104
Engine
control
unit %
1FU0638
Engine control unit connector
(UL =L = T
01L0838
OPERATION
e The ignition switch-ST inputs HIGH-level sig- ® When the ignition switch is set to START, the
nals to the engine control unit during engine battery voltage during engine cranking is, by
cranking. The engine control unit, based on way of the ignition switch, applied to the en-
those signals, regulates fuel injection during gine control unit, and the engine control unit
starting, etc. thus detects the fact that the engine is crank-
ing.
INSPECTION
Using Multi-use tester (MUT)
Function ltem No. | Data display | Check conditions Engine Normal display
Data reading | 18 Switch e Ignition switch: ON Stopped OFF

status
Cranking ON
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HARNESS INSPECTION

1 Enai Measure the input voltage to the
gine control . ;
unit harness engine control unit.
C_J side connector ® Engine control unit connector:
B = Disconnected 2
@ ® Ignition switch: START —>
Voltage (V) Repair the
harness.
oK — i
d 8 or higher Ignicion
i switch)
i 6FU1258
2 Engine control | Check for continuity of the
unit hamess earth circuit.

side conenctor

e Engine control unit
connector: Disconnected

Repair
the
04 % —t3» harness
‘ {io4-Earth)

6FU1259
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IGNITION SWITCH-ST and INHIBITOR SWITCH [A/T only]

Ignition switch (ST)
® Harness side connector
® Equipment Inhibitor
side connector SWitch ¥ 7
Ve Yo 1Y 2 Y
6514131211
000066 qz%ﬁ]qé@\\)Cﬁ
@ N P WEE)
09G0009 @@-@ ! 2 L; .y E 5EL1000
D
12
I Engine
Starter S Control control
terminal  relay unit 108 104
. 7FU1125
Engine control unit connector
TR =11 T I =1 | B
slelelelal (2lada gzl [ [l = [=l<]slElx
HEEEEIEEREEEER R R EEEEREES 01L0838

OPERATION

e The ignition switch-ST inputs HIGH-level sig-
nals to the engine control unit during engine
cranking. The engine control unit, based on
those signals, regulates fuel injection during
starting, etc.

When the ignition switch is set to START, the
battery voltage during engine cranking is, by
way of the ignition switch, and the inhibitor
switch, applied to the engine control unit, and
the engine control unit thus detects the fact
that the engine is cranking. Note that battery
voltage is not applied to the engine control
unit if the position of the select lever is other
than the “P” or "N" range.

The inhibitor switch functions to convert the
voltage to HIGH level or LOW level depending
upon whether the select lever is at the "P”
or “N” range or is at some position other
than the “P” or “N” range, and inputs the
result to the engine control unit. the engine
control unit, based upon those signals, then
regulates the operation of the idle-speed con-
trol servo.

© Mitsubishi Motors Corporation  Feb. 1991

e Battery voltage within the engine control unit
is applied, by way of the resistance, to the in-
hibitor switch. When the select lever is set to
the "P” or "N” range, contunuity is created,
via the starter motor, between the engine
control unit’s inhibitor switch terminal and
earth, and the terminal voltage becomes LOW

level.
TROUBLESHOOTING HINTS

If the output of the inhibitor switch is abnormal
even though the results of the checking of the in-
hibitor switch harness and of the component it-
self are normal, it is probable that the cause is
improper adjustment of the control cable.
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INSPECTION
Using Multi-use tester (MUT)

Ignition switch — ST

Function ltem No. Data display Check conditions Engine Normal display
Data reading 18 Switch status | @ Ignition switch: ON | Stopped OFF
Cranking ON

Inhibitor switch

Function Item No. Data display Check conditions Select lever position Normal display
Data reading 29 Shift position | @ Ignition switch: ON | Por N PorN
D,2, LorR D,2, LorR

HARNESS INSPECTION

1

Measure the power supply voltage of
the inhibitor switch.
® Engine control unit connector:

® Harness side

connector Disconnected
o Inhibitor switch connector: > 2
Disconnected
® ignition switch: START Check the
power supply
Voltage (V) d( — I3 circuit.
sV
7FUN26
2 Measure the inhibitor switch terminal
input voltage.
® Harness side ® Engine control unit connector:
connector IC?‘r)l;\‘ected ch 5 3
e e ® [nhibitor switch connector: I
6%3883 Disconnected
2N OOXSA) ® Ignition switch:ON Repair
the
Voltage (V) o« —1> harness.
(@®(T-[108)
SV
7FUN26
3 ) Measure the input voltage of engine
Englne control control unit
e or | ® Engine control unit connector:
Disconnected 5
® |nhibitor switch connector:
Connected
® Select lever: P range Repair
P e Ignition switch: START the
“ —=t3» harness.
Voltage (V) (®Niz--[o8)
6FU1258 8 or higher

INHIBITOR SWITCH INSPECTION
Refer to GROUP 23 - Service Adjustment Procedures.
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VEHICLE SPEED SENSOR

Vehicle speed sensor

Engine control unit
5V

® Equipment

side connector 18

16W1506
v
\%
5 ®
Terminal
voltage 0 —_
. Equipment side connector L] 6
> 1 1]
[?[2]3[4]516[7[8[><]9]10[11112113hﬂ =
162478 0o d
13Y
‘ e
Frequency 7FUN27
{Hz)
Engine control unit connector
(UE L= =L T
s|slslg| 2| [ZnElRgaisls = [« e oo ~eles]-x
Vehicle speed [km/h (mph)] HEEEBIERRERREEE R REEEEEEENER
162451 01L0838
OPERATION

® The vehicle-speed sensor is incorporated within mately 5V voltage applied from the engine control

the speedometer; it converts vehicle-speed data
to pulse signals and inputs those signals to the
engine control unit. The engine control unit, based
upon those signals, regulates the idle-speed servo,
etc.

The vehicle-speed sensor, by intermitting by the
lead switch the flow (to earth) of the approxi-

HARNESS INSPECTION

unit, produces vehicle-speed signals.

TROUBLESHOOTING HINTS

If there is damaged or disconnected wiring, or a
short-circuit, of the vehicle-speed sensor signal circuit,
the engine may stall when the vehicle speed is re-
duced and the vehicle is stopped.

Engine control
unit harness
side connector

1

Check the vehicle speed sensor output

circuit for continuity.

e Engine control unit connector:
Disconnected.

e Move the vehicle.

oK+ £\

Continuity
Continuity-—- - % —_— 2
- Non-con-
tinuity £ One rotation l‘
= 01A0508
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Measure the power supply voltage of
the vehicle speed sensor.
® Connector: Disconnected

® Ignition switch: ON
g —> 3
1 ® Harness Voltage V) Repair the
! side connector h P
45_49 arness.
y 5-4. —Is (® [ -
[{sl)

Check for continuity of the
earth circuit.

e Connector: Disconnected

—> o

Repair
the
—3» harness.
(@3-
Earth)

R &R

7FUN29

SENSOR INSPECTION
Refer to GROUP 54 - Meters and Gauges
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AIR CONDITIONER SWITCH AND POWER RELAY

r
g
H

WM‘I:ZSCJI\

Air conditioner switch T m—[—":ums Ignition switch (1G)
1
Engine coolant |OFF§
temperature p
switch OFFTDON
Q~00N
1
2 3 . N
OFF] Air conditioner
] _(-3;\1- :_\, compressor
SR ZEY1117 relay
4 7
Engine control ) 7 A 65
_ ' unit Air conditioner
Engine control unit connector compressor
V=LA == R | 1 2
s [slglg]a] [o[slalalslalzle (=] oo wlolsl=]s
HEEHE BB R R EE R R EEEENER
01L0838
7FU0821
OPERATION TROUBLESHOOTING HINTS
® The air conditioner switch applies battery voltage If the air conditioner compressor's magnetic clutch is
to the engine control unit when the air conditioner not activated when the air conditioner switch is
is switched ON. . . switched ON during idling, it is probable that the cause
e When the air conditioner signals are input, the is a malfunction of the air conditioner control system.

engine control unit activates the idle-speed control
servo, and also switches ON the power transistor.
As a result, current flows to the power relay coil
and the relay switch is switched ON; the aircondi-
tioner compressor’s magnetic clutch is activated.
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INSPECTION

Using Multi-use tester (MUT)

Air conditioner switch

tioner power
relay status

warm up

Function ltem No. | Data display | Check conditions Air conditioner Normal display
switch
Data reading | 28 Switch e Engine idling (The air OFF OFF
status conditioner compressor

should be activated when ON ON

the air conditioner switch is

switched ON.)

Air conditioner power relay

Function ltem No. Data display Check conditions Air conditioner switch | Normal display
Data reading | 49 Air condi- e Engine: idling after | OFF OFF (Compressor

clutch non-activation)

ON

ON (Compressor
clutch activation)

HARNESS INSPECTION

1

Measure the power supply volta

the air conditioner circuit.

® Engine control unit connector:
Disconnect

® |gnition switch: ON

e Air conditioner switch: ON

ge of

LA

Check the Air

Voitage (V) conditioner
% _.> circuit.
1 SV
01R0863
AIR CONDITIONER INSPECTION
Refer to GROUP 55.
© Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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OXYGEN SENSOR

e N T Oxygen sensor
Oxygen sensor 3
3 ® Equipment
side connector
RRe AR? o
nm=n 34
- ] ]
Control relay ———— ‘5-_41 :
= | ] fj
~ Theoretical A/F ' b=
= gy__y -
[0} 4
= ﬁ Engine
- control 4 17 24
2 1. _ unit \
5 %Rich LeaTj>
e b 1]
124
9 ‘ , X
w 14 15 16
A/F ECI007
7FUN130
Engine control unit connector
RV TR L= I S =1 | N
HEEREIEER BB R R EEEEE RN
01L0838

OPERATION TROUBLESHOOTING HINTS

e The oxygen sensor functions to detect the concen- Hint 1:
tration of oxygen in the exhaust gas; it converts The exhaust gas purification performance will worsen
those data to voltage, and inputs the resulting if there is a malfunction of the oxygen sensor.
signals to the engine control unit. Hint 2:

e If the air/fuel mixture ratio is richer than the If the oxygen sensor output voltage deviates from the
thepretlcal air/fuel mixture ratio (i.e., |f'the concen- standard value even though the results of the checking
tration of oxygen in the exhaust gas is sparse), a of the oxygen sensor are normal, the cause is probably
voltage of approximately 1V is output; if the air/fuel a malfunction of a component related to air/fuel mix-
mixture ratio in leaner than the theoretical air/fuel ture ratio control.
mixture ratio (i.e., if the concentration is dense), a E |
voltage of approximately OV is output. ‘ E”xar\';‘plfesl don of an infect

e The engine control unit, based upon those signals, 'altuncuon ot an injector. ,
regulates the amount of fuel injection so that the (2) Air leakage into the intake manifold from a leaking
air/fuel mixture ratio becomes the theoretical air- gasket. , . _
/fuel mixture ratio. {3) Malfunction of the air-flow sensor, the intake air

e Battery power supply is applied, by way of the temper;t}ure sensor, ttre E()atrometn(i-pressure sen-
control relay, to the oxygen sensor heater. As a sor, or the engine coolant temperature sensor.
result, the sensor element is heated by the heater,
so that the oxygen sensor shows excellent re-
sponse even if the temperature of the exhaust gas
is low.
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INSPECTION
Using Multi-use tester (MUT)
Function ltem No. | Data display | Check conditions Engine condition | Standard value
r/min. mV
Data reading | 11 Sensor e Engine: warm-up When sudden 200 or lower
detection (Make the mixture lean by deceleration
voltage engine speed reducion, and | from 4,000
rich by racing.) —
When engine is | 600-1,000
suddenly raced
eEngine: warm up using the | 700 {Idling) 400 or lower
oxygen sensor signal, check
the air/ffuel mixture ratio, and (changes)
also check the condition of
control by the engine control 600-1,000
unit
2,000
HARNESS INSPECTION
Measure the power supply voltage
1 1 of the oxygen sensor.

2

DO,

® Harness side

connector

?

7FUN31

e Connector: Disconnected
¢ Ignition switch: ON

Voltage (V)

SV

YK -
oK
% T e—SEsr}gine

2

Repair the

control
ralay)

2

® Harness side
connector

(2)1
3

Engine control
unit harness
side connector

7FUN32

Check for an open-circuit, or a
short-circuit to earth, between

sensor.

* Oxygen sensor connector:
Disconnected

e Engine control unit connec
Disconnected

engine control unit and the oxygen

the

tor:

@_#

OX( 1 the

Repair

harness.

(BYa-(2)

® Harness side
connector

{2
06 =

o ——=J

7FUN33

circuit.
e Connector: Disconnected

Check for continuity of the earth

S

o
\\8//

T e

Repair the
—+, harness.

(@2,
(®(3]--Earth)
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)

7FUN35

© Mitsubishi Motors Corporation

Feb. 1991

SENSOR INSPECTION

(1)
(2)

3)

(4)
(5)

(6)
(7)

Disconnect the oxygen sensor connector.

Check that there is continuity [approx. 20 Q at 20°C
(68°F)] between oxygen sensor connector terminal ® and
terminal @®.

If there is no continuity, replace the oxygen sensor.

Warm the engine until the engine coolant temperature
reaches 80°C (176°F) or more.

Use the jumper leads to connect the oxygen sensor ter-
minal @ (connect (+) terminal) and terminal @ (connect
(-) terminal) to the battery (+) and (-) terminals respec-
tively.

Caution

Be careful when connecting the jumper leads, as con-
necting the terminals incorrectly will damage the
oxygen sensor.

Connect a digital-type voltmeter to terminal @ and ter-
minal @.

While repeatedly racing the engine, measure the oxygen
sensor output voltage.

Engine Oxygen sensor Notes
output voltage
When racing the 0.6-1.0V When the air/fuel
engine mixture ratio is
enriched by

racing the engine
repeatedly, a
normal oxygen
sensor will
output a voltage
of 0.6-1.0V.

NOTE

For removal and installation of the oxygen sensor, refer
to GROUP 15 - Exhaust Pipe, Main Muffler and Catalytic
Converter.
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INJECTORS

Control relay

Injector A1 Injector A1 Injector 4.1 Injector 41 injector A 1 Injector 41
No.1 No.2 No.3 No.4 No.5 No.6

g g % . % Olgl @
VZ|\/2\ :. ‘ IZ 'n:@:' 2 |n:@:I 2
9

2
(CpickupP yal CPICKUP )115(2PICKUP)CI (PICKUP) 4| (PICKUP) 4l (PICKUP)«

51 60 61 105 10
Engine
control
unit
Solenoid coil 7FU0692

Plunger

Needle valve Engine control unit connector

ecti LN L™= )
Injection 7FU0514 S{S;U; S —— —
01L0838
OPERATION
¢ The iniectors are electromagnetic-valve-equipped of time that the needle valve is open, or, in other
injection nozzles that function to inject fuel based words, by the length of time of current flow to the
upon injection signals from the engine control unit. solenoid coil.
® Because the surface area of the injection ports is ® Battery power supply is supplied, by way of the
fixed and because the pressure of the fuel relative control relay, to the injectors. When the engine
to the pressure within the manifold is also regu- control unit switches ON the power transistor
lates to a fixed pressure, the amount of fuel within the unit and current flows to the solenoid
injection by injectors is determined by the length coil, the injectors open and fuel is injected.
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TROUBLESHOOTING HINTS
Hint 1:
If there is a problem with starting while the engine is

warm, perform the combustion test and check for

leakage of the injectors.

Hint 2:

If the engine can’t be started, and the injectors are not

activated during cranking, the cause is probably a

malfunction such as described below, not with the

injectors.

(1) Malfunction of the circuit for supply of power to
the engine control unit, or of the earth circuit.

(2) Malfunction of the control relay.

(3) Malfunction of the crank-angle sensor and/or the
top dead center sensor.

Hint 3:

If there is a cylinder for which the idling condition does

not change when, during idling, the fuel injection of the

© Mitsubishi Motors Corporation  Feb. 1991
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injectors is cut off in sequence, check that cylinder as
described below.

(1) Check the injector and harness.

(2) Check the spark plugs and the high-tension cable.
(3) Check the compression pressure.

Hint 4:

If the injector activation time deviates from the stan-

dard value even though the results of the checking of

the injector’'s harness and of the injector itself are

normal, the cause may be presumed to be one of the

following. ‘

(1) Incomplete combustion within the cylinder.
(Malfunction of the spark plugs, the ignition coil,
the compression pressure, etc.)

(2) Increased engine resistance.
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INSPECTION

Using Multi-use tester (MUT)

Function Iltem No. | Data display | Check conditions | Engine coolant temperature Standard value
C° (°F) ms
Data reading | 41 Activa1tion Engine cranking | When 0 (32)*? Approx. 14
time*
When 20 (68) Approx. 40
When 80 (176) Approx. 9
Function item No. | Data display | Check conditions Engine condition | Standard value
r/min. ms
Data reading | 41 Activation e Engine coolant temp: 700 (idling) r/min. | 2.7-3.2
time*® 85-95°C (185-205°F)
e Lights and accessories: OFF | 2,000 2.6-3.1
e Transmission: neutral (P h |
range for vehicles with A/T) Wdzn rlaced ncreases.
e Steering wheel: neutral sudaenly
position

NOTE

*1- Indicates the injector-activation time when the power source voltage is 11V and the cranking speed

is 260 rpm or less.

*i: At a coolant temperature of 0°C (32°F), there is synchromous injection for all six cylinders.
*>- For a new vehicle [driven approximately 500 km (300 miles) or less] the injector-activation may be
about ten percent linger then indicated above.

Special
patterns
pickup

Analyzer Wave Pattern Inspection Using an Analyzer
(1) Disconnect the injector connector, and connect the spe-
cial tool (test harness: MB991348) in between. (The
power side and the ECU side terminals should both be
connected.)
(2) Connect the analyzer special patterns pickup to the ECU
(5] test harness clip.
7FU1201

Standard wave pattern

M

Point A Observation conditions
- Function Special patterns
501 i i
Solenoid back Pattern height Variable
L electromotive force : :
- (Approx. 7 x 10V) Variable knob Pattern | Display
I selector
| PointB Engine r/min. | Idle r/min. (700 r/min.)
Injector drive time. }
I Power voltage
[ — .
0 on Time
Ve sianal- o
Drive signa Drive signal: OFF . 7FU1202
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Wave pattern observation points

Point A: Height of back electromotive force in the solenoid coil

Contrast with standard wave pattern

Probable cause

doesn’t appear at all.

Solenoid coil back electromotive force is low or

Short in the injector solenoid

Point B: Injector drive time

----ldling

——- Racing

01P0202

HARNESS INSPECTION

® The injector drive timing will synchronized with the multi-

use tester display.

e When the engine is suddenly raced, the drive time will
be greatly extended at first, but the drive time will soon

match the engine speed.

Harness side
connector

7FU0669

Measure the power supply voltage
of the injector.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)
SV

Repair the
harness.
(BEOOEEN]
—1-+ —Engine
control relay)
Check the
power supply.

Harness side
connector

QOO

Engine control unit
harness side
connector

7FU0693

Check for an open-circuit, or a
short-circuit to earth, between the
engine control unit and the injector.

e Engine control unit connector:
Disconnected .
e Injector connector: Disconnected

oK+

Repair the
harness.
OK - @ecoee

2l
105f109)

7FU0291

© Mitsubishi Motors Corporation Feb. 1991

ACTUATOR INSPECTION

Measuring Resistance Between Terminals

(1) Disconnect the connector for the injectors.
(2) Measure the resistance between terminals.

Standard value:

13-16 Q at 20°C (68°F)

{3) Connect the connector for the injectors.
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Checking the Injection Condition

(1) Following the steps below, bleed out the residual pres-
sure within the fuel pipe line to prevent flow of the fuel.
. (Refer to P. 13-16.)
(2) Remove the injector.
(3) Arrange the special tool (injector test set), adaptor, fuel
pressure regulator and clips as shown in the illustration
below.

Fuel high
pressure hose  MD998740

MD998706 Return hose

MD998706

Injector
Pressure regulator

(MD116395)
Clip
(MD998746) 7FU0145
- (4) Connect the battery’s negative (-} terminal.
Fuel pump / (5) Apply battery voltage to the fuel pump check terminal
check terminal f and activate the fuel pump.

(6) Activate the injector and check the atomized spray condi-
tion of the fuel. The condition can be considered satisfac-

ﬁ tory unless it is extremely poor.

Return hose

Fuel lips
pressure hose

Injector
Battery 8FU0628
(7) Stop the actuation of the injector, and check for leakage
] from the injector’'s nozzle.
! Standard value: 1 drop or less per minute

(8) Activate the injector without activating the fuel pump;

then, when the spray emission of fuel from the injector
! stops. disconnect the special tool and restore it to its
original condition.

O1R0548
© Mitsubishi Motors Corporation Feb. 1991 PWJES086
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IDLE SPEED CONTROL SERVO (STEPPER MOTOR)

%/ ® Harness
/ side connector
& idle speed
S control servo- x| =
/ £ 4‘
N\ oA .
‘%\Q\ Engine control relay %
Z)
¥ 4 ﬂa\‘ﬁ‘yd
7 ALK
e, ,Q“\ \
& I/
VA 00¢
NnT
N > 006¢
{ SEL1800
A2 5
Coil\ - Ball bearing ® Equipment
Magnetic rotor side connector
Stepper\ﬂ Vg Idle speed .
motor control servo 09082004 VI ITTY )
™ Coil \
Lead 2 ° il rin Y N N7
screw” s ° Ball bearing L 3 4 6
Pintle
(PRI )4 | CPICKUP P-CEXUED| BCETRE  Engine control
W W 58 159 | 67 | 68 uni
N
Throttle body seat  7ruo3s ?‘ ?é‘ ?
7FU0518
Engine control unit connector
RILSLI L= R S =1) B
HEEEAIER R R N BN R EREEE
HEEE SIEEEEEEESRIEEREEEEENEN
01L0838

OPERATION

e The amount of air taken in during idling is e Battery power supply is supplied, by way of

© Mitsubishi Motors Corporation

regulated by the opening and closing of the
servo valve located in the air passage that
that bypasses the throttle valve.

The servp valve is opened or closed by the
activation of the stepper motor (incorporated
within the idle-speed control servo) in the for-
ward or reverse direction.

Feb. 1991

PWJE9086

the control relay, to the coil of the stepper
motor. The engine control unit switches ON
the power transistors (located within the en-
gine control unit) in sequential order, and,
when current flows to the stepper motor coil,
the stepper motor is activated in the forward
or reverse direction.
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TROUBLESHOOTING HINTS

Hint 1:

If the number stepper motor steps increases to
100-120 steps or decreases to 0 step, the cause
may be presumed to be a malfunction of the
stepper moto or damaged or disconnected wiring
of the harness.

INSPECTION
Using Multi-use tester (MUT)

Hint 2:

If the number of stepper motor steps deviates
from the standard value even through the results
of the checking of the harness of the idle-speed
control servo and of the component itself indicate
no abnormal condition, the cause may be
presumed to be one of the following.

(1) Improper adjustment of the standard idling
speed.

Depossits adhered to the throttle valve.
Leakage of air into the intake manifold from a
gasket gap, etc.

Incomplete combustion within the cylinder.
(Malfunction of the spark plugs, the ignition
coil, the injectors, the compression pressure,
etc.)

position
e |dle-position switch: ON
(The compressor clutch

switch: ON
e Selector lever:

Function ftem No. | Data display | Check conditions Load conditions Standard value
STP
Data reading | 45 Stepper e Engine coolant temperature: | ¢ Air conditioner 2-12
motor steps | 85-95°C (185-205°F) switch: OFF
¢ Lights and accessories: OFF : —
e Transmission: neutral (P * Air conditioner | 30-70
range for vehicles with A/T) switch: ON
¢ Steering wheel: neutral o Air conditioner | 20-60

should be actived when the shift to D range

air conditioner switch is
switched ON.)
s Engine: idling

NOTE

When the vehicle is new [driven approximately 500 km (300 miles) or less] the number of steps may
be about 30 steps greater than the standard value indicated above.

Caution

When the select lever is shifted to the “D” range, the brakes must be used to prevent the
vehicle from moving forward.

Red Green
I N Analizer
0600 o
(X 5X6)| vellow
Black Special
patterns
pickup
7FU1203
© Mitsubishi Motors Corporation  Feb. 1991

Wave Pattern Inspection Using an Analyzer

Observation method

(1) Disconnect the stepper motor connector, and connect
the special tool (test harness: MB998463) in between.

(2) Connect the analyzer special patterns pickup to the step-
per motor-side connector terminal @ (red clip on the spe-
cial tool), terminal @ (green clip), terminal @ (black clip)
and terminal ® (yellow clip) respectively.

PWJE9S086
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Standard wave pattern

Observation conditions

Function

Special patterns

Pattern height

High

Pattern selector

Display

Engine condition

Turn the ignition switch from OFF to ON (without starting the engine).

While the engine is idling, turn the air conditioner switch to ON.

Immediately after starting the warm engine (approx. 1 minute).

T

20

10+
Stepper motor
control signat
wave pattern

M| The wave pattern appears for
30} an instant, but soon disappears.

{Point B) {Point A)

Coil reverse Induced electromotive force
electromotive force  from the motor turning
(Approx. 3 x 10V)

Time

7FU1204

Wave pattern observation points

Check that the standard wave pattern appears when the stepper motor is operating.
(Point A): Presence or absence of induced electromotive force from the motor turning. (Refer to the
abnormal wave pattern.)

Contrast with standard wave pattern

Probable cause

Induced electromotive force does not appear or is extremely small. Motor is malfunctioning

(Point B): Height of colil reverse electromotive force

Contrast with standard wave pattern

Probable cause

Coil reverse electromotive force does not appear or is extremely small. Short in the coil

4

01P0209

HARNESS INSPECTION

Abnormal wave pattern
Cause of problem

Motor is malfunctioning. {Motor is not operating.)
Wave pattern characteristics

Induced electromotive force from the motor turning does
not appear.

1

® Harness side
connector

01L0385

Measure the power supply voltage
of idle speed control servo.

e Idle speed control servo ( 1.
connector: Disconnected OK 2
e [gnition switch: ON N

Repair the
Voltage (V) {‘S,ﬁgﬁfj'
% — co|ntro|®@
relay—
SV EngYne
control
relay-@(E)

© Mitsubishi Motors Corporation
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i Engine control
unit harness
= side connector

® Harness side
connector

01L0397

Check for an open-circuit, or a
short-circuit to earth, between the

engine control unit and idle speed
control servo. -1
e Engine control unit connector:

Disconnected Repair

e |dle speed control servo then
connector: Disconnected % —1, harness.

Y
2/(

7
Idle speed &
control servo -

SO ’j‘w
& ER

) -
Ak L
e o= il

~LIFPOO | N
<

r—'—D==(J-| n

7FU0010

© Mitsubishi Motors Corporation  Feb. 1991

ACTUATOR INSPECTION
Checking Operation Sound

(1} Check that when the ignition switch is placed in the ON
position (the engine not started), the operating sound of
the stepper motor can be heard over the idle speed con-
trol servo.

(2) ¥ no operating sound can be heard, check the stepper
motor drive circuit. {If the circuit is good, a defective
stepper motor or engine control unit is suspected.)

Checking the Coil Resistance

{1) Disconnect the idle speed control servo connector and
connect the special tool (test harness).

(2) Measure the resistance between terminal @ (White clip
of the special tool) of the connector at the idle speed
control servo side and terminal @ (red clip) or terminal @
(btue clip).

Standard value: 28-33  [at 20°C (68°F)]

(3) Measure the resistance between terminal ® (green clip
of the special tool) of the connector at the idle speed
control servo side and terminal ® (yellow clip) or ter-
minal @ (black clip).

Standard value: 28-33 Q [AT 20°C (68°F]

PWJES086
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Idle speed controi

7FUN136

Checking the operation

(1) Remove the throttle body.
(2) Remove the stepper motor.

servo (stepper motor)

7FU0295

", ' #’ White
4 ® o
tdle speed
Green control servo
MD998463 7FU0294

© Mitsubishi Motors Corporation  Feb. 1991

(3) Connect the special tool (test harness) to the Idle speed
control servo connector.

Connect the positive (® terminal of a power source
(approx 6V) to the white clip or the green clip.

Holding the idle speed control servo as shown in the
illustration, connect the negative ) terminal of the power
source to each clip in the sequence described below, and
check whether or not there is vibration (a feeling of very
slight shaking of the stepper motor) as a result of
activation of the stepper motor.

@ Connect the negative O terminal of the power source

4

(5

—

© ® ©@ 0O

to the red and black clips.

Connect the negative O terminal of the power source
to the blue and black clips.

Connect the negative O terminal of the power source
to the blue and yellow clips.

Connect the negative O terminal of the power source
to the red and yellow clips.

Connect the negative © terminal of the power source
to the red and black clips.

® Repeat the test in the reverse (®—Q)) sequence.

If, as a result of this test, vibration is felt, the stepper
motor can be considered to be normal.

PWJE9086
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IGNITION COIL AND POWER TRANSISTOR

® Harness side connector

Ignition coil [IG]
Ignition EOW__ s '
OWer transistor) —a—— Y o ®
(P N ‘!\ ‘2 Equipment
’- | » Ignition coil | side connector
2
u e NI
S = i
a4, and 211 V
7 > =N k\ 1 7 SEL1201
@ Distributor
& z N Power
AN Connector Y72\ ~Foruinz : PICKUP
11! ) S D A - \Lrgir;sstor Tachometer
2
YV ~=N N
- 0
Slpark 2] 1 ® Equipment 4 .
plug 3 side connector ©|gnition timing
- T T T T 7T adjustment
‘L connector
i PICKUP )
Engine control unit o4 !
v 7FU1139
Engine control unit
REEE==1 =) I =1 O
slglelgl g [2Rlall 2zl [~ ][]l H=les s
slelslal =] (2122 2o E=]H sl s
01L0838

OPERATION

When the power transistor unit is switched

ON by the signals from the engine control
unit, the primary current of the ignition coil
will flow. When the power transistor unit is
switched OFF, the primary current flow is in-
terrupted, and high voltage is produced at the
secondary coil.

INSPECTION

Using Multi-use tester (MUT)
Spark advance value

e \When the engine control unit switches OFF

the power transistor within the unit, the bat-
tery voltage within the unit is applied to the
power transistor unit, and the power transis-
tor unit is switched ON. In addition, the
power transistor unit is switched OFF when
the engine control unit switches ON the
power transistor within the unit.

(The timing light is
set so as to check
the actual ignition

Function Item No. Data display | Check conditions Engine condition | Standard value
r/min. °BTDC
Data reading | 44 Spark s Engine: warm 700 (ldling) 7-23
advance s Timing light: set :
2,000 25-31

timing.)

© Mitsubishi Motors Corporation
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Ignition timing adjustment mode

Function tem No. | Data display Inspection | Engine condition Normal display
condition
Data list 36 Existence of Engine: Earth the ignition timing ON
continuity at earth idling adjustment terminal.
connection of the
ignition timing Remove the earth OFF
adjustment terminal connection Of the |gn|tl0n
timing adjustment terminal.

Analyzer Wave Pattern Inspection Using an Analyzer
i} — e Ignition coil primary signal
'G@r S Refer to GROUP 16 - Ignition System.
N N & Power transistor control signal
Special <Measurement method>
D?tlt(ems (1) Disconnect the power transistor connector, and connect
pickup the special too! (test harness: MB991348) in between.
] (All terminals should be connected.)
(2) Connect the analyzer special patterns pickup to the
power transistor connector terminal @.
7FU1205
Standard wave pattern
Observation conditions
Function Special patterns
Pattern height Low
Pattern selector Display
Engine Approx. 1200 r/min.
V) }e— T —=! T: Crankshaft angle (120°)

L
1 |
I Compression

' ]

" L : : =: !
o Led Ld L L
|

i

Crankshaft angle
sensor output
wave pattern
(Reference) 2

——
Lo
|

Lo
——

e

|
N

0 (Point) I
Wave pattern |
6l build-up 1 16: Spark advance value
_.,’_k_
191
Power transistor 4t |
control signal |
wave pattern
2 -
0 OFF __[ON
e
Dwell section
-
Time
7FU1206
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Wave pattern observation points

(Point): Condition of wave pattern build-up and maximum voltage (Refer to abnormal wave pattern ex-
amples 1 and 2.)

Examples of abnormal wave patterns
e [Example 1

Wave pattern during engine cranking
Cause of problem

Broken wire in ignition primary circuit
Wave pattern characteristics

Top-right part of the build-up section cannot be seen, and
voltage value is approximately 2V too low.

- - - Normal wave pattern

r=-=-1 ~==A Pt

= -

01L1060

- - - Normal wave pattern Example 2
" 4 Wave pattern during engine cranking

Cause of problem
Malfunction in power transistor
Wave pattern characteristics
a S an Power voltage results when the power transistor is ON.

Vg_

01L0999
HARNESS INSPECTION
1 Harness side Measure the power supply voltage
connector L] of the ignition coil. .
® B o ] Connector:_ Disconnected ]
<>D ® [gnition switch: ON OK —> |2
A ~ Repair the
Voltage (V) har‘?\ess.
oK — 6o
SV Ignition
= switch)
7FU0523
2 ® l;%rgess Check for an open-circuit, or a short- ,
connector circuit to ground, between the
H%’”ess power transistor and ignition coil. o —> |3
<S:'or$nector ® {gnition coil connector:
Disconnected )
® Power transistor connector: Repair the
Disconnected “ —> harness.
@1-GB)
7FU1136

© Mitsubishi Motors Corporation  Feb. 1991 PW.JE9086
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3

Harness side Check for continuity of the earth
connector circult.
.rgv'@vG. e Connector: Disconnected —> |4
Repair the
| harness.
O(( ™~ (@m-
1 Earth)
7FU0837
4 Measure the voltage of the control
Harness side signal circuit of the power transistor.
connector e Connector: Disconnected
Sk e Ignition switch: START OK — |5
Voltage (V) % rFjepair the
— arness.
- (©1)-64)
7FL0838
5 fgnition timing
adjustment ] Measure the voltage of the ignition v
connector g o timing adjustment terminal.
© = D e Ignition switch: ON @B —
N
OO
Voltage (V) Repair the
% —+> harness.
J 40-5.2 (©Mn-[2)
7FU1060

© Mitsubishi Motors Corporation
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ACTUATOR INSPECTION
Refer to Group 16.
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PURGE CONTROL SOLENOID VALVE

] 777

Purge control
solenoid valve

" ®Hamess Engine control relay
side connector

Purge control
solenoid valve

® Equipment
side connector

|3

=

an=|
=
I

Al

6FU1713

SEL1206 2
62
Engine
control
unit

01A0324

Engine control unit connector

@
|
|

01{101
L0201

09|15

89165
i

vl

601[v01
01RO

BOYcOT

i1
61
0¢
[
22]01
£yl
vejcl

01L0838

OPERATION
® The purge-control solenoid valve is an ON/OFF e Battery power supply is supplied, by way of the
type of solenoid valve; it functions to regulate the control relay, to the purge-control solenoid valve.
introduction of purge air from the canister to the When the engine control unit switches ON the
intake air plenum. power transistor within the unit, current flows to
the coil, and purge air is introduced.
INSPECTION
Using Multi-use tester (MUT)
Function ltem No. Activation Check conditions Normal condition
Actuator test | 08 Solenoid valve is switched | ® Ignition switch: ON Operating sound is heard
from OFF to ON. when driven.

© Mitsubishi Motors Corporation Feb. 1991 PWJES086
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HARNESS INSPECTION

1

Measure the power supply voltage.

®, = e Connector: Disconnected
B o ® Ignition switch: ON OK > |2
: - Repair the
H d
cjﬁﬂiifo?' © T Voltage (V) harness.
w —> (Engine
sV control
relay —
= )
7FU0525 ®m
2 Engine r . .
Harness side control Check for an open-circuit, or a
connector harness short-circuit to earth, between the
® Smector purge control solenoid valve and o ->
the engine control unit.
£ d | :
e Purge control solenoid valve Repair the
connector: Disconnected —1s har%ess
® Engine control unit connector: (@_@—'_2-])
Disconnected
T T 7Fu0s26
ACTUATOR INSPECTION
Refer to Group 17.
© Mitsubishi Motors Corporation  Feb. 1991 PWJE9086
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03We643

Fuel pressure
gauge

MD998753

O-ring or

Fuel pump
check terminal

7FUN124

© Mitsubishi Motors Corporation  Feb. 1991

FUEL PRESSURE

HOW TO REDUCE THE FUEL LINE INTERNAL PRESSURE
Refer to P. 13-16.

FUEL PUMP OPERATION CHECK

Refer to P. 13-15.

FUEL PRESSURE TEST

(1)
(2)

(3)

(4)
(5)

(6)

(7)

(8)

M13FNAD

Reduce the internal pressure of the fuel pipes and hoses.
Disconnect the fuel high pressure hose at the delivery pipe
side.

Caution

Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

Set a fuel pressure gauge on the special tool, placing an
adequate O-ring or gasket between the gauge end special tool
prevent fuel leaks.

Attach the special tool set in step (3) to the delivery pipe.
Connect the (-} battery terminal.

Connect a jumper wire to the terminal for activation of the fuel
pump and to the positive (+) terminal of the battery to activate
the fuel pump. With fuel pressure applied, check to be sure
that there is no fuel leakage from the fuei pressure gauge and
the special tool connection part.

Disconnect the jumper wire (from the terminal for activation of
the fuel pump) to stop the fuel pump.

Start the engine and let it idle.

PWJE9086
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(9) Measure the fuel pressure during idling.

Standard value: Approx. 270 kPa (2.7 kg/cm’,
38 psi) at curb idle

(10)Disconnect the vacuum hose from the fuel pressure regulator,
and then measure the fuel pressure while using a finger to
plug the end of the hose.

Standard value: 330-370 kPa (3.3-3.5 kg/cm’,
47-53 psi) at curb idle speed

(11)Check to be sure that the fuel pressure during idling does not
decrease even after the engine is raced a few times.

7FU0531

(12)Use a finger to gently press the fuel return hose while
repeatedly racing the engine, and check to be sure that there
is fuel pressure in the return hose also.

NOTE
There will be no fuel pressure in the return hose if there is
insufficient fuel flow.

(13)If the fuel pressure measured in steps (9) to (12) deviates from
the standard value range, check for the probable cause by
referring to the table below, and then make the appropriate
repair.

Condition

Probable cause

Remedy

® Fuel pressure is too low.
® Fuel pressure drops during racing.
o No fuel pressure in fuel return hose.

Fuel filter is clogged.

Replace the fuel filter.

Malfunction of the valve seat within the
fuel pressure regulator, or fuel leakage
to return side caused by spring deteri-
oration.

Replace the fuel pressure regulator.

Fuel pump low discharge pressure.

Replace the fuel pump.

Fuel pressure is too high.

The valve within the fuel pressure reg-
ulator is sticking.

Replace the fuel pressure regulator.

Clogging of the fuel return hose and/or
the pipe.

Clean or replace the hose and/or pipe.

No change of the fuel pressure when
vacuum hose is connected and when
not connected.

Damaged vacuum hose or nipple clog-
ging.

Replace the vacuum hose, or clean the
nipple.

© Mitsubishi Motors Corporation  Feb. 1991
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(14)Stop the engine and check for a change of the value indicated
by the fuel pressure gauge. The condition is normal if there is
no decrease of the indicated value within two minutes.

If there is a decrease of the indicated value, monitor the speed
of the decrease, and, referring to the table below, determine
the cause of the problem and make the appropriate repair.

Condition

Probable cause

Remedy

After the engine is stopped, the fuel
pressure drops gradually.

Injector leakage.

Replace the injector.

Leakage at the fuel pressure regulator
valve seat.

Replace the fuel pressure regulator.

There is a sudden sharp drop of the fuel
pressure immediately after the engine
is stopped.

The check valve (within the fuel pump)
is not closed.

Replace the fuel pump.

© Mitsubishi Motors Corporation Feb. 1991

(15)Remove all remaining pressure from inside the fuel pipe.
(Refer to P. 13-16.)

(16)Disconnect the fuel pressure gauge and the special tool from
the delivery pipe.

Caution
Because there will be a slight amount of remaining
pressure in the fuel pipe line, use rags to cover so that
fuel doesn‘t splatter.

(17)Replace the O-ring at the end of the fuel high-pressure hose
with a new one.

(18)After connecting the fuel high-pressure hose to the delivery
pipe, tighten the installation bolt at the specified torque.

Tightening torque: 5 Nm (0.5 kmg, 3.6 ft.lbs)
(19)Check to be sure that there is no fuel leakage.

@ Apply battery voltage to the terminal for activation of the
fuel pump so as to activate the fuel pump.

(@ With fuel pressure applied, check for leakage of the fuel
line.

PWJE9086
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

GENERAL INFORMATION |
MULTI POINT INJECTION SYSTEM DIAGRAM

<SOHC>

*1  Oxygen sensor

sensor

*2  Volume air flow sensor
*3 Intake air temperature sensor
*4  Engine coolant temperature

*5  Throttie position sensor

*6 Idle position switch

*7 Cam position sensor

*8 Crank angle sensor

*9 Barometric pressure sensor

Ignition switch-ST
Ignition switch-IG1
Power supply
Vehicle speed sensor

Power steering
pressure switch
Inhibitor switch

Air conditioner switch >

*1 Injector
*2 Idle speed control motor
*3 Purge control solenoid valve
Enai *4 EGR control solenoid valve
gine
control => [ Fgel pump control {control relay)
Unit ®  Air conditioner
power relay
®  Ignition timing control
o  Self diagnostic circuit
®  Engine warning famp
*9
*2 *3*2

Intake air temperature
sensor

Air flow sensor
(with barometric
pressure sensor)

Idle speed
control motor

Crank angle sensor

*5 .
* Air
Positive crankcase (_\—6/ r [¥ = inlet
ventilation valve Throttle position
-7 EGR valve sensor {with
idle position
Fuel Injector S / y) S
To fuel pressure From fuel EGR control
tank regulator pump ¥ %4 solenoid
F - valve
/4 *1 . ,
< #3 Purge control solenoid valve
"4 - -7 (B . <a——— From fuel tank
Engi % Canister
ngine ) Cam
coolant position
temperature »*3  sensor
Sensor “
Oxygen sensor
N\

Vacuum hose color

B: Black
G: Green
L: Light blue
R: Red
Y: Yellow
7FU1738
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — General Information ~~ 13-79-2

<DOHC>
*1  Oxygen sensor ® |gnition switch-ST *1 Injector
*2 Volume air flow sensor ® [gnition switch-IG, *2 |dle speed control motor
*3 Intake air temperature ® Power supply *3 Purge control solenoid valve
sensor e Vehicle speed sensor : *4 EGR control solenoid valve
*4 Engine coolant temperature | ® Air conditioner => Engine => *5 Variable induction control
sensor switch control solenoid valve
*5 Throttle position sensor ® Power steering unit ®  Fuel pump control (control relay)
*6 Idle position switch pressure switch ®  Air conditioner
*7 Cam position sensor e Inhibitor switch power relay
*8 Crank angle sensor e Detonation sensor ® Ignition timing control
*9 Barometric pressure sensor ® Self diagnostic circuit
*10 EGR temperature sensor L. Engine warning lamp
*5
*2 *2
Vacuum lsr;tskerair temperature
tank SO
induction Idle speed Air flow sensor
A ) control control motor (with barometric
L:n:nutfct)an Y solenoid pressure sensor)
actuator
Air
inlet
Throttle position
sensor {with
v idle position
Injector switch)
J From ._s) EGR control
To fuel regulator fuel x4 solenoid
tank £ <a—pump 4 ave
3 A *1 *3 Purge control solenoid valve
Positive crankcase
ventilation valve = -
x4 Lol : ~—From fuel tank
. Cam C 1
Engine < S position anister
coolant sensor
ts‘“;r:s‘ﬁraw'e ) 8 Vacuum hose color
* B: Black
Oxygen sensor ’
G: Green
L:  Light blue
S % R: Red
\ W: White
Crank angle sensor Y. Yellow
7FU1510
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> - Specifications

SPECIFICATIONS
GENERAL SPECIFIEATIONS

E13CA-A

[tems Specifications
Fuel
Tank capacity dm3 (U.S.gal., Imp.gal.)
Standard Wheelbase 75(19.8, 16.5)
Long Wheelbase 92 (24.3, 20.2)
Fuel pump
Type Electrical, in-tank type
Driven by Electric motor

Throttle body
Throttle bore
Throttle position sensor
Idle speed control servo

Idle position switch

mm (in.)

60 (2.36)
Variable resistor type
Stepper motor type

Stepper motor type by-pass air control system
with the Fast |dle Air Valve

Rotary contact type

Engine control unit
Identification model No.

Air flow sensor

Barometric pressure sensor
Intake air temperature sensor
Engine coolant temperature sensor
Oxygen sensor

Vehicle-speed sensor

Inhibitor switch

Detnation sensor <DOHC>
Cam position sensor

Crank angle sensor

Power steering pressure switch

<SOHC> E2T37483
<DOHC> E2T39974 <Up to 1994 model>
E2T39977 <From 1995 model>
Sensors

Karman vortex type
Semiconductor diffusion-type
Thermistor type
Thermistor type
Zirconia type

Reed switch type
Contact switch type
Piezoelectric type
Hall element type
Hall element type
Contact switch type

Actuators
Control relay type
Injector type and number
Purge control solenoid valve
EGR control solenoid valve

Contact switch type
Electromagnetic, 6

ON/OFF type solenoid valve
Duty cycle type solenoid valve

Fuel pressure regulator
Regulated pressure

kPa (kg/cm?, psi)

329 (3.35, 47.6)

© Mitsubishi Motors Corporation Jun. 1994
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Specifications/Special Tools 13-79-4

SERVICE SPECIFICATIONS

[tems Specifications
Standard value
Accelerator cable play mm (in.) | 1-2 (0.04-0.08)
Basic ignition timing .| 5°+3° BTDC at curb idle
Curb idle speed r/min. | 700100
Idle speed when air conditioner ON r/min. | 900 at neutral position
650 at D range <A/T>
Basic idle speed r/min. | 700£50
Throttle position sensor output voltage mV | 400-1000
Throttle position sensor resistance kQ | 3.5-6.5
Idle speed control servo {stepper motor) coll
resistance [at 20°C (68°F)] Q | 28-33
Intake air temperature sensor resistance
[at 20°C {68°F)] kQ | 2.7
Engine coolant temperature sensor resistance kQ
20°C (68°F) 2.4
80°C (176°F) 0.3
Fuel pressure (at curb idle) kPa (kg/cm?2, psi)
Vacuum hose disconnected 324-343 (3.3-3.5, 47-50)
Vacuum hose connected Approx. 265 (2.7, 38)
fnjector coil resistance [at 20°C (68°F)] Q| 13-16
SEALANT
Items Specified sealant Remarks
Engine coolant temperature sensor threaded 3M Nut Locking Part No. 4171 or Drying sealant
portion equivalent

SPECIAL TOOLS

Tool Number Name Use

MB991502 MUT-II ® Reading diagnosis code
® MPI system inspection

ROM pack

16X0607
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13-79-5 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> - Special Tools

Tool Number Name Use
MB991529 Diagnosis code ® Reading diagnosis code
check harness ® Basic idle speed adjustment
MB991348 Test harness set ® Adjustment of throttle position sensor
® [nspection with analyzer
MD998464 Test harness ® (Oxygen sensor inspection
(4 pin, square)
MD998474 Test harness ® Inspection with analyzer
(8 pin, square)
MD998706 Injector test set ® Checking injection condition of injector
MD998740 Injector test adaptor
MD998746 Clip
MD998463 Test harness ® |dle speed control servo inspection
(6 pin, square) ® |nspection with analyzer
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Special Tools

13-79-6

Tool Number

Name

Use

MD998709

Adapter hose

% MD998742

Hose adapter

<SOHC>
Measurement of fuel pressure

For red harness (for DLI)

=5

For white harness (for LC)

set connector

® Pin contact
pressure
inspection
harness

® Marketing tester
connection probe

MDS98753 Extension hose <DOHC>
® Measurement of fuel pressure
| MD3998700 Hose adapter
MB991223 Inspection harness | ® Measurement of terminal voltages

(for general
connectors)
e
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13-79-7 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Troubleshooting
TROUBLESHOOTING

( START ] EXPLANATION OF TROUBLESHOOTING PROCE-
1 DURES
1. Verification of trouble symptom Effective troubleshooting procedures for MPI system

problems are given below.

1. Verification of trouble symptom
2. Reading of self-diagnosis code ® Reproduce trouble symptom and verify the characteristics
of the trouble and the conditions {engine condition, driving
conditions, etc.) under which it is produced.
2. Reading of self-diagnosis code
® Read self-diagnosis code and if a malfunction code is out-
put, locate and correct the trouble referring to the DIAG-

3. Estimetion of the causes of trouble
and setting of check items

NOSIS CHART.
3. Estimation of the causes of trouble and setting of check items
4. Inspection of engine control unit ® Referring to the Check Chart, verify the check items and
input signals checking order for the trouble symptom.

4. Inspection of engine control unit input signals
® Inspect the engine control unit input signals by using the

5. Inspection of engine control unit o gAUT-II.or atn'ana!yzeq. . ol | then i
output signals and actuator operation ensor input is normal if input signals are normal, then in-

spect the next inspection item.

5. Inspection of engine control unit output signals and actuator

operation
6. Inspection of MPI system component ® Inspect the engine control unit output signals and actuator
harnesses operation by using the MUT-II. Drive the actuator by in-
structing the actuator test function and verify the actuator
operation.
7. Inspection of individual MPI system 1 ® Inspect the engine control unit output signals by using an
components oscilloscope.

® Actuator control is normal if engine control unit output sig-
nals and actuator are normal, then inspect the next inspec-
tion item.

8. Re-inspection and repair of trouble 6. Inspection of MPI system component harness
Symptom ® |f the engine control unit input/output signals are abnormal,
check the MPI system component body harness and repair
as necessary.
9. Verification and prevention of ® After repair, check the engine control unit input/output sig-
reoccurence after repain nals again. If they are normal, proceed to check the

input/output signals of the next check item.
7. Inspection of individual MPI system components
( END ® If the body harness is normal but the engine control unit
j input/output signals are abnormal, check individual MPI
system components and repair or replace as necessary.
® After repair or replacement, check the engine control unit
input/output signals again. If they are normal, proceed to
check the input/output signals of the next check item.
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Connector
at equipment side

6FU1216

Test harness

01R0451

Test harness set
(MB991348)

" 01L0125

N Wire
4

AN

Jumper wire

6FU1217
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8. Re-inspection and repair of trouble symptom
® |[f the harness inspection and individual component inspec-
tion results are normal but the engine control unit
input/output signals are abnormal, re-examine the causes
of trouble referring to the troubleshooting hints and the
checks and repairs included in other groups.
9. Verification and prevention of reoccurrence after repair
® Perform tests to see if the same problems occur again
and make sure that the same problems will not be

repeated.
® Remove the true causes of the trouble to prevent its reoc-
currence.

EXPLANATION AND PRECAUTION RELATED TO
HARNESS CHECKING

o Connector symbols are described as seen from the ter-
minal end for the connector.

e The abbreviation “SV” used for the normal judgment
value when checking the voltage is the abbreviation for
system voltage.

® Be sure to use the special tool (test harness) when, for
a waterproof connector, checking while the circuit is con-
ductive. If probe is inserted from the harness side, the
waterproof capability will be lowered, thereby caus-
ing/corrosion, so never do so.

e When a connector is disconnected in order to check ter-
minal voltage, etc., never insert a probe if the terminal to
be checked is a female pin, because the forceful inser-
tion of a probe will cause improper or incomplete con-
tact.

e Also, if there is no test harness that conforms to the
connector, use the test harness set (MB991348) which
can be directly connected between the terminals.

o \When disconnecting the connector and inspecting the
terminal voltage, etc., if the inspection terminal is a
female pin, the special tool (inspection harness set:
MB991223) should be used instead of inserting a probe.

e When checking for damaged or disconnected wiring of a
harness (open circuit) and if both ends of the harness are
unconnected, use a jumper wire to earth one end of the
harness, and then check for continuity between the other
end and earth. By doing this, you can check for damaged
or disconnected wiring, and, if there is no continuity, the
harness should be repaired.
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Harness

<<
~N

Terminal

at sensor side
( 7

;

Engine
control
unit

6FU1219

7FU1164
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e When checking for a harness short-circuit (short-circuit to
earth), open one end of the harness and then check for
continuity between the other end and earth. If there is
continuity, the harness is short-circuited to earth and
should be repaired.

e Use an analog voltmeter resistor (or a circuit tester)
when inspecting the continuity.

e |f the impressed voltage is not normal even if wire is
normal, change the engine control nuit and inspect again.

® Use a digital voltmeter (or a circuit tester) when measur-
ing the voltage. Use an analog voltmeter, however, when
inspecting the power transistor drive voltage.

ENGINE WARNING LAMP
(CHECK ENGINE LAMP)

Among the self-diagnosis items, a engine warning lamp
comes on to notify the driver of the emission control items
when an irregularity is detected.

However, when an irregular signal returns to normal and the
engine control unit judges that it has returned to normal, the
engine warning lamp goes out.

Moreover, when the ignition switch is turned off, the lamp
goes out. Even if the ignition switch is turned on again, the
lamp does not come on until the irregularity is detected.
Here, immediately after the ignition switch is turn on, the
engine warning lamp is lit for 5 seconds to indicated that the
engine warning lamp operates normally.

Item indicated by the lightening engine warning lamp

Engine control unit Cam position sensor
Oxygen sensor Barometric pressure sensor
Air flow sensor Detonation sensor <DOHC>

Intake air temperature sensor | Ignition timing adjustment signal

Throttle position sensor Injector

Engine coolant temperature sensor EGR system

Crank angle sensor Ignition coil. Power transistor unit

Caution

Engine warning lamp will come on when the line of ter-
minal for ignition timing adjustment is short-circuited.
Therefore, the lamp will come on even when the ter-
minal for ignition timing adjustment is earthed at the
time of adjusting ignition timing. In this case, however,
it is not abnormal.
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13-79-10

ENGINE WARNING LAMP INSPECTION

(1) Check to be sure, when the ignition switch is set to the
“ON"position, that the lamp illuminates for about five
seconds and then switches OFF.

(2) If the lamp does not illuminate, check for damage or dis-
connection of the harness, or for a blown fuse or a failed
light bulb.

SELF-DIAGNOSIS

The engine control unit monitors the input/output
signals (some signals at all times and the others
under specified conditions) of the engine control
unit. When it is noticed that an irregularity has
continued for a specified time or longer from
when the irregular signal is initially monitored,
passing a certain number, the engine control unit
judges that an irregularity has occurred,
memorizes the malfunction code, and outputs the
signal to the self-diagnosis output terminals.
There are 18 diagnosis items, including the normal
state, and the diagnosis results can be read out with
a voltmeter or MUT-II. Moreover, since memoriza-
tion of the malfunction codes is backed up directly by
the battery, the diagnosis results are memorized
even if the ignition key is turned off. The malfunction
codes will, however, be erased when the battery ter-

minal or the engine control unit connector is discon-.

nected.

The malfunction codes are also erased by setting the
ignition switch to the “ON" position and then sending
the malfunction-code-erase signal from the MUT-II
to the engine control unit.

© Mitsubishi Motors Corporation Jun. 1994
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Caution

If the sensor connector is disconnected while the
ignition switch is ON, the malfunction code is
memorized. In this instance, either send the mal-
function-code-erase signal from the MUT-II to
the engine control unit, or disconnect the bat-
tery’s negative (-) terminal for ten seconds or
longer; the diagnosis memory will be erased.

The 18 diagnosis items are provided as follows, and
if plural items are activated, they are all indicated se-
guentially from the smallest code number.

Caution

Ignition timing adjustment signal malfunction
code is output when the ignition timing ad-
justment terminal line is short-circuited to the
earth. Therefore, the malfunction code is out-
put when the ignition timing adjustment ter-
minal is earthed, however, this is not a mal-
function.
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> ~ Troubleshooting

DIAGNOSIS CHART

Output Diagnosis code
preference Diagnosis item : Check item (Remedy)
order No. Memory

1 Engine control unit — — (Replace engine control unit)

2 Oxygen sensor 11 Retained e Harness and connector

® Oxygen sensor

e Fuel pressure

® Injectors (Replace if defective)
® [ntake air leaks

3 Air flow sensor 12 Retained e Harness and connector (if harness and
connector are normal, replace air flow
sensor assembly.)

4 Intake air temperature 13 Retained ® Harness and connector

sensor ® |[ntake air temperature sensor
5 Throttle position sensor 14 Retained e Harness and connector
e Throttle position sensor
® |dle position switch
6 Engine coolant temperature 21 Retained ® Harness and connector
sensor ® Engine coolant temperature sensor

7 Crank angle sensor 22 Retained e Harness and connector (If harness and a
connector are normal, replace distributor
assembly.)

8 Cam position sensor 23 Retained ® Harness and connector (If harness and a
connector are normal, replace distributor
assembly.)

9 Vehicle speed sensor {reed 24 Retained e Harness and connector

switch) ® \/ehicle speed sensor (reed switch)

10 Barometric pressure sensor 25 Retained e Harness and connector {If harness and
connector are normal, replace barometric
sensor assembly.)

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F REVISED




FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Troubleshooting 13-79-12

Output Diagnosis code
preference Diagnosis item Check item (Remedy)
order No. Memory
11 Detonation sensor <DOHC> 31 Retained e Harness and connector (If harness and
connector are normal; replace detonation
sensor.) :
12 Ignition timing adjustment 36 — e Harness and connector
signal
13 Injector 41 Retained e Harness and connector
® [njector oil resistance
14 EGR system 43 Retained ® Harness and connector
e EGR temperature sensor
e EGR valve
e EGR solenoid
e EGR valve control vacuum
15 Ignition coil, Power transis- 44 Retained e Harness and connector
tor unit ® [gnition coil
(No. 1-4 cylinder) e Power transistor unit
16 Ignition coil, Power transis- 52 Retained e Harness and connector
tor unit ® Ignition coil
(No. 2-5 cylinder) ® Power transistor unit
17 Ignition coil, Power transis- 53 Retained ® Harness and connector
tor unit e [gnition coil
(No. 3-6 cylinder ® Power transistor unit
18 Normal state — — —
NOTE

Replace the engine control unit if a malfunction code is output although the inspection reveals that there is no problem
with the check items.
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Troubleshooting

TROUBLE DIAGNOSIS QUICK REFERENCE CHART

Trouble | Diagnosis item Description Major cause Remarks
code No. (Symptoms, etc.)

- Engine control | Trouble in engine - ® [ngine stalls

unit control unit itself ® Engine cannot be
started.

1 Oxygen sensor | Air-fuel ratio feedback (1) Defective oxygen sensor ® Poor exhaust
control (closed loop {2) Open or short circuit in oxygen emission purifying
control) is in effect but sensor circuit, or connector in performance
oxygen sensor signal loose contact
voltage does not
change (air-fuel mixture | (3) Improper fuel pressure ® Poor exhaust
lean/rich). (4) Defective injector emission purifying

(5) Air drawn in through gasket performance
clearance, etc. ® Poor startability
(6) Defective engine control unit ® Unstable idling
® Poor acceleration

12 Air flow sensor | Air flow sensor signal (1) Defective air flow sensor ® Poor acceleration*
frequency 10Hz or less | (2) Open or short circuit in air flow | ® Improper idling
even with engine sensor circuit, or connector in speed*
running loose contact ® Unstable idling*

(3) Defective engine control unit
13 Intake air (1) Intake air tempera- (1) Defective intake air ® Somewhat poor
temperature ture sensor signal temperature sensor driveability*
sensor voltage over 4.5V (2) Open or short circuit in intake ® At high tempera-
(2) Intake air tempera- air temperature sensor circuit, tures
ture sensor signal or connector in loose contact (a) Poor startability*
voltage less than (3) Defective engine control unit (b} Unstable idling*
0.27V
14 Throttle posi- (1) Throttle position (1) Throttle position sensor out of & Somewhat poor
tion sensor sensor signal order or maladjusted acceleration

voltage less than {2} Open or short circuit in throttle | ® Engine stalls
0.2v position sensor circuit, or

(2) Throttle position connector in poor contact
sensor signal
voltage over 2V (3) ldle position switch ON failure ® Engine stalls.
even with idle {4) Short circuit in idle position ® [Engine cannot be
position switch at signal line raced.
ON (5) Defective engine control unit

NOTE

* : Failsafe/backup function is in operation.
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Troubleshooting

13-79-14

Trouble

code No.

Diagnosis item

Description

Major cause

Remarks
(Symptoms, etc.)

21

Engine coolant
temperature
sensor

(1) Engine coolant
temperature sensor
signal voltage over
4.6V

(2) Engine coolant
temperature sensor
signal voltage less
than 0.11V

(3) Engine coolant
temperature sensor
signal indicates a
low engine coolant
temperature while
the engine is in
warmup operation.

(1) Defective engine coolant
temperature sensor

{2) Open or short circuit in engine
coolant temperature sensor
circuit, or connector in poor
contact

(3) Defective engine control unit

With engine cold

® Poor startability*®
e Unstable idling*

® Poor acceleration*

22

Crank angle
sensor

(1) Cranking the engine
for more than four
seconds does not
cause the crank
angle sensor signal
voltage to change
(go high or low).

{2) Abnormal crank
angle sensor signal

(1) Defective crank angle sensor

(2) Open or short circuit in crank
angle sensor circuit, or
connector in loose contact

(3) Defective cam position sensor,
or connector in loose contact

(4) Defective engine control unit

® Engine stalls.
® Engine cannot be
started.

23

Cam position
sensor

{1) Cam position sensor
signal voltage does
not change (go high
or low) even with
the engine running.

(2) Abnormal top dead
center signal pattern

(1) Defective cam position sensor

(2) Open or short circuit in cam
position sensor circuit, or
connector in loose contact

(3) Defective crank angle sensor,
or connector in loose contact

{(4) Defective engine controf unit

o Engine stalls.*

24

Vehicle speed
sensor
{reed switch)

With the engine in
accelerated operation at
an engine speed of
over 3,000 r/min, the
vehicle speed sensor
signal voltage does not
change (go high or low).

(1) Defective vehicle speed sensor

{2) Open or short circuit in vehicle
speed sensor circuit, or
connector in loose contact

(3) Defective engine control unit

When the vehicle is
stopped with the
engine in decelerated
operation, the engine
might stall.

NOTE

* . Failsafe/backup function is in operation.
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> - Troubleshooting

Trouble | Diagnosis item Description Major cause Remarks
code No. (Symptoms, etc.)
25 Barometric (1) Barometric pressure | (1) Defective barometric pressure e Unstable idling*
pressure sensor signal sensor ® Poor acceleration*
sensor voltage over 4.5V (2) Open or short circuit in ® Poor startability*
(2) Barometric pressure barometric pressure sensor
sensor signal circuit, or connector in loose
voltage less than contact
0.2v (3) Defective engine control unit
31 Detonation Abnormal detonation (1) Defective detonation sensor ® Poor acceleration*
sensor sensor signal voltage {2} Open or short circuit in
<DOHC> detonation sensor circuit, or
connector in loose contact
(3) Defective engine control unit
36 [gnition timing | Ignition timing (1) Ignition timing adjustment ® Poor acceleration
adjustment adjustment signal line signal line short-circuited to ® Overheated
signal short-circuited to earth earth engine
(2) Defective engine control unit
41 Injector Injector is not driven for | (1) Defective injector ® Pooridling
more than four (2) Open or short circuit in injector | ® Poor acceleration
consecutive seconds circuit, or connector in loose ® Poor startability
during engine cranking contact
or idling operation (3) Defective engine control unit
44 Ignition coil With the engine (1) Defective ignition coil ® Unstable idling*
and power running, no ignition (2) Open or short circuit in primary | ® Poor acceleration*
transistor unit signal is input (except in ignition circuit, or connector in ® Poor startability*
for 1-4 cylin- cases where no ignition loose contact
ders signal is input to all the (3) Defective power transistor unit
cylinders) (4) Defective engine control unit
52 Ignition coil With the engine (1) Defective ignition coil e Unstable idling*
and power running, no ignition (2) Open or short circuit in primary | ® Poor acceleration*
transistor unit signal is input {except in ignition circuit, or connector in ® Poor startability*
for 2-5 cylin- cases where no ignition loose contact
ders signal is input to all the (3) Defective power transistor unit
cylinders) (4) Defective engine control unit
53 Ignition coil With the engine (1) Defective ignition coil e Unstable idling*
and power running, no ignition (2) Open or short circuit in primary | ® Poor acceleration*
transistor unit | signal is input (except in ignition circuit, or connector in ® Poor startability*
for 3-6 cylin- cases where no ignition loose contact
ders signal is input to all the | (3) Defective power transistor unit
cylinders) (4) Defective engine control unit
NOTE

* . Failsafe/backup function is in operation.
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Troubleshooting 13-79-16

LIST OF FAIL-SAFE/BACK-UP FUNCTIONS

When the failure of a major sensor is detected by the self diagnosis functions, the preset control logic
provides controls to assure safe operation of the vehicle.

Trouble item Controls to be provided in the event of trouble

Air flow sensor (1) Injector basic drive timing and basic ignition timing read from the preset map based on the
throttle position sensor (TPS) signal and engine speed signal (crank angle sensor signal).
(2) Idle speed control servo fixed at predetermined position, and no idling speed control achieved

Intake air tem- Controls provided on the assumption that intake air temperature is 26°C (77°F)
perature sensor

Throttle position | No additional fuel injection provided on the basis of throttle position sensor signal at acceleration
sensor (TPS)

Engine coolant | Controls provided on the assumption that engine coolant temperature is 80°C (176°F)

temperature (Even if the sensor signal returns to normal, this control mode is retained until the ignition switch
sensor is set to OFF )

Cam position (1) Fuelinjected into all cylinders simultaneously '
sensor (Provided that no No. 1 cylinder top dead center has been detected since the ignition switch

was placed in the ON position)

(2) Fuel cut 4 seconds after a failure was detected
(Provided that no No. 1 cylinder top dead center has been detected since the ignition switch
was placed in the ON position)

Barometric Controls provided on the assumption that barometric pressure is 101 kPa (758 mm Hg, 29.8 in. Hg)
pressure sensor

Detonation The ignition timing is switched from the timing for super petrol to the timing for standard petrol.
sensor <DOHC>

Ignition coil and Fuel cut for cylinders whose ignition signal is abnormal
power transistor
unit

Oxygen sensor | No air-fuel ratio feedback control (closed loop control) achieved
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14E0188

Engine warning lamp
(check engine lamp)

© Mitsubishi Motors Corporation Jun. 1994

READ OUT OF MALFUNCTION CODE
Precautions for Operation

(1) When battery voltage is low, no detection of failure is
possible. Be sure to check the battery for voltage and other
conditions before starting the test.

(2) Diagnosis item is erased if the battery or the engine control
unit connector is disconnected. Do not disconnect the
battery before the diagnosis result is completely read.

(3) Be sure to connect or disconnect the MUT-II with the
ignition switch turned off.

WHEN USING THE MUT-II

Caution
Turn off the ignition switch before disconnecting or con-
necting the MUT-II.

) Connect the MUT-II to the self-diagnosis connector.

) Turn the ignition switch to ON.

) Take a reading of the self-diagnosis output.

) Repair the problem location, referring to the diagnosis chart.

) After turning the ignition switch once to OFF, turn it back to
ON.

} Erase the malfunction code.

) Recheck to be sure that the condition is normal.

~N O WN —

WHEN USING THE ENGINE WARNING LAMP
(CHECK ENGINE LAMP)

(1) Use the special tool (diagnosis code check harness) to earth
the diagnosis test mode control terminal (terminal (@) of the
diagnosis control terminal (16 pin).

(2) Turn the ignition switch to ON.

(3) Take a reading of a diagnosis output according to how often
the engine warning lamp flashes.

(4) Repair the problem location, referring to the diagnostic
chart.

(5) Erase the diagnostic trouble code by the following procedure.
@ Turn the ignition switch to OFF.

@ After removing the battery cable from the battery ter-
minals for 10 seconds or more, reconnect the cable.

® Warm up the engine and let it idle for approx. 15
minutes.

@ Turn the ignition switch to ON and take a reading of the

diagnostic output to check if a normal code is output.
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DIAGNOSIS RESULT DISPLAY METHOD USING THE CHECK ENGINE/MALFUNCTION INDICATOR LAMP

Example of flashing patterns when diagnosis code outputs Normal flashing pattern

Diagnostic trouble code No. 24

1. . . . . . 0.5 sec.
5S€C—l I—OSsec l—I—O5 sec T

Illuminates lliuminates .
Not I L ||I|||| Not |||||||I||I|||||

illuminates ‘ illuminates
|-Pause time:—l——Ten-dlgit——L Digiti——One—digit—]
3 sec. signal section:  signal
2 sec.
6FU2060 6FU2061
NOTE

Other diagnosis items are also output as lamp flashing corresponding to MUT-II diagnosis code numbers.

Diagnosis by DIAGNOSIS 2 MODE

(1) Using the MUT-II, changeover the diagnosis mode of the
engine control unit to DIAGNOSIS 2 MODE.

(2) Carry out a road test.

(3) Read the diagnosis code in the same manner as “READ OUT
OF MALFUNCTION CODE" and repair the malfunctioning
part.

(4) Turn the ignition switch OFF and then turn it ON again.

NOTE

By turning the ignition switch OFF, the engine control unit
will changeover the diagnosis mode from DIAGNOSIS 2
MODE to DIAGNOSIS 1 MODE.

(b) Erase the malfunction codes.
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CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

Problem symptoms | Start- Idling Driving =
ing stability a
g
w
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7] [o} b7 — — 8 3 o = S
812/ S|8/8|5]%|3|x|al2|l5| &
s|5(S|8|2|38/512/S518s %
Check ltems S| S| B|E|E|T|E|S|Blal|& c
Power Supply and Ignition Switch-1G an P.13-79-34
Engine Control Unit Power Earth @z P13-79-37
Fuel Pump OKON ONOnen P.13-79-38
Air Flow Sensor ®5)|GE! P.13-79-41
intake Air Temperature Sensor ® ®i5 @2] P13-79-46
Barometric Pressure Sensor @ @M3] P.13-79-49
Engine Coolant Temperature Sensor 3] onjeH © K P13-79-51
Throttle Position Sensor @7 @13 P.13-79-54
Idle Position Switch O K[ P.13-79-57
Cam Position Sensor ®5 @02] P.13-79-60
Crank Angle Sensor (©K] P13-79-64
Ignition Switch-ST <M/T> P.13-79-67
Ignition Switch-ST and Inhibitor Switch <A/T> ® P.13-79-68
Vehicle Speed Sensor ® ® P13-79-70
Power Steering Fluid Pressure Switch ® P13-79-72
Air Conditioner Switch and Power Relay @ P13-79-74
Detonation Sensor <DOHC> O P.13-79-76
Oxygen Sensor ® P.13-79-80
Injectors @Q2z@2 |GEER@RECN |@m (©® [P13-7983
Idle Speed Control Servo (Stepper Motor) O @z P.13-79-88
Ignition Coil and Power Transistor @7 @7 o 68 £13-79-93, 99
Variable Induction Control Solenoid Valve P.13-79-103
Purge Solenoid P.13-79-105
EGR Control Solenoid Valve ®5 P.13-79-107
Anti-skid Brake Signal @ P.13-79-109
Fuel Pressure GEIEERIEE @z P1379110, 113
QO : Warm engine (figures inside the O indicate the checking sequence.)
[J: Cold engine (figures inside the [] indicate the checking sequence.)
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Troubleshooting

13-79-20

PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

Item Symptom
Won't start The starter is used to crank the engine, but there is no combustion within the
{no initial combustion) cylinders, and the engine won't start.
o
£ ) " , .
£ | Starting problem There is combustion within the cylinders, but then the engine soon stalls.
& | (initial combustion, then stall)
(Starting takes a long time.) | Engine won't start quickly.
ldling instability Engine speed doesn’t remain constant; changes during idling.
{Rough idling) Usually, a judgement can be based upon the movement of the tachometer pointer,
and the vibration transmitted to the steering wheel, shift lever, body, etc. This is
> called rough idling.
§ Incorrect idling speed The engine doesn't idle at the usual correct speed.
£ | Improper idling continuity This non-continuity of idling includes the following elements.
2 Die out (1) Die out ....... The engine stalls when the foot is taken from the accelerator
Pass out pedal, regardless of whether the vehicle is moving or not.
(2) Pass out ..... The engine stalls when the accelerator pedal is depressed or
while it is being used.
Hesitation “Hesitation” is the delay in response of |{ Hesitation
Sag the vehicle speed (engine r/min) that Normal
occurs when the accelerator is depressed
in order to accelerate from the speed at -
which the vehicle is now traveling, or a | |nitial L e
temporary drop in vehicle speed (engine | zccelerator (s
r/min) during such acceleration. Serious | pedal R
hesitation is called “sag”. § depression 2
= AN
o ,/ Sag
© <t~
2
[}]
>
Time 1FU0223
Poor acceleration Poor accleration is inability to obtain an acceleration corresponding to the degree
of throttle opening, even though acceleration is smooth, or the inability to reach
maximum speed.
Stumble Engine r/min response is delayed when
2 the accelerator pedal is initially depressed
Z for acceleration from the stopped
o condition.
B
2 Normal
Q
o | Initial
)
-2 | accelerator // /
2 | pedal R
depression /
7 s
|dl|ng e Stumble
Time 1FU0224
Shock The feeling of a comparatively large impact or vibration when the engine is
accelerated or decelerated.
Surge This is repeated surging ahead during constant speed travel or during variable
speed travel.
Knocking A sharp sound like a hammer striking the cylinder walls during driving and which
adversely affects driving.
a o The engine continues to run even after the switch is turned OFF. This is called
,8'@ Run-on (Dieseling) dieseling.
N

(<]
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13-79-21FUEL SYSTEM <6G72 ~ 24Valve Engine, 6G74 Engine> — Service Adjustment Procedure

© Mitsubishi Motors Corporation

Jun. 1994

SERVICE ADJUSTMENT PROCEDURES

ACCELERATOR CABLE INSPECTION AND AD-
JUSTMENT <VEHICLES WITHOUT AUTO-
CRUISE CONTROL SYSTEM> E13FCAZ3
Refer to P.13-14.

For models equipped with the auto-cruise control system,
refer to P.13-188.

FUEL FILTER REPLACEMENT E13FZAM
Refer to P.13-14.
FUEL GAUGE UNIT REPLACEMENT E13FDAD
Refer to P.13-15.
2-WAY VALVE REPLACEMENT E13FFAD
Refer to P.13-15.
FUEL PUMP OPERATION CHECK E13FGCF

Refer to P.13-15.

HOW TO REDUCE THE FUEL LINE INTERNAL
PRESSURE E13HABH

Refer to P.13-16.

THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING

(1) Start the engine and warm it up until the temperature of
the engine coolant reaches 80°C (176°F) or higher; then
stop the engine.

(2) Disconnect the air intake hose at the throttle body side.

(3 Plug the bypass intake port inlet in the throttle body.

Caution
Never let cleaning liquid get into the bypass intake.

(4) Spray cleaning ligquid (from the intake port of the throttle
body) onto the valve, and then leave as is for about five
minutes.

(5) Start the engine and race it a few times; then let it run at
idle speed for about one minute.

NOTE

The engine idling speed becomes unstable (or the
engine stalls) if the by-pass passage is plugged, (or the
engine stalls), let the engine run with the throttle valve
slightly open.
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Service Adjustment Procedure 13-79-22

7FU0569

© Mitsubishi Motors Corporation

Jun. 1994

(6) If deposits are not removed from the  throttle valve,
repeat steps (4) and (5).

(7) Remove the plug from the bypass intake port inlet in the
throttle body.

(8) Connect the air intake hose.

(9) Using the MUT-II, erase the self-diagnosis code or dis-
connect the negative battery cable for more than 10
seconds and then connect it again.

(10) Adjust the basic idle speed. (Refer to P.13-79-24)

NOTE

If hunting of the idling engine occurs after adjusting the
basic idling speed, remove the battery (—) cable from the
battery terminal for more than 10 seconds, and then idle the
engine again.

IDLE POSITION SWITCH AND THROTTLE POSI-
TION SENSOR ADJUSTMENT

(1) Disconnect the connector of the throttle-position sensor.

(2) Using jumper wires, connect an ohmmeter across terminal
@ (idle position switch) and terminal @ (sensor earth) of the
throttle position sensor.

(3) Insert a 0.65 mm (0.0256 in.) thick thickness gauge
between the fixed SAS and throttle lever.

PWJES086-F REVISED



13-79-23FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Service Adjustment Procedure

(sensor output)

Terminal @ Terminal @
{(sensor earth)

Throttle
sensor

position

7FU0633

iLL\

Sel

— ' a Fixed SAS

e\

~ N\
N\ Il & Q/zl

7FU0463

© Mitsubishi Motors Corporation
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(4) Loosen the throttle position sensor mounting bolts and
turn the throttle position sensor body fully clockwise.

(5) In this condition, check that there is continuity across ter-
minals @ and @.

(6) Slowly turn the throttle position sensor counterclockwise
until you find a point at which there is no continuity
across terminals @ and @. Then, tighten the throttle
position sensor mounting bolt securely.

(7) Connect the throttle position sensor connector.

(8) If the MUT-II is used, connect it to the diagnosis connector.

-(9) If a MUT-II is not used, perform the following operation.

® Disconnect the throttle position sensor's connector
and make connections between the two disconnceted
connector valves using the special tool (test harness
set).

® Connect a digital voltmeter between terminal @ (sensor
output) and terminal @ (sensor earth) of the throttle
position sensor.

(10)Switch ON the ignition switch.
(Do not start the engine.)

(11) Check the output voltage of the throttle-position sensor.
Note, if the MUT-II is used, that item No. 14 should be
selected to get the read-out of the throttle-position sensor’s
output voltage.

Standard value : 400-1,000 mV

(12)If the voltage is out of specification, check the throttle
position sensor and associated harnesses.

(13)Remove the feeler gauge.

{(14)Turn the ignition switch OFF.

FIXED SAS ADJUSTMENT

NOTE
1. The fixed SAS has been factory-adjusted. Never attempt
to move it.

2. Should it be out of proper adjustment, adjust by follow-
ing the procedure given below.

(1) Sufficiently slacken the accelerator cable.

(2) Loosen the lock nut on the fixed SAS.

(3) Sufficiently loosen the fixed SAS by turning it
counterclockwise to fully close the throttle valve.
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Service Adjustment Procedure 13-79-24

(4) Tighten the fixed SAS slowly to find a point at which it
contacts the throttle lever (where the throttle valve starts
opening). From that point, tighten the fixed SAS further
1"/, turns. ,

(5) Holding the fixed SAS to prevent it from turning, tighten
the lock nut securely.

6) Adjust the accelerator cable tension. (Refer to P.13-79-
21)

(7) Adjust the basic idle speed.

(8) Adjust the idle position switch and throttle position sensor
(TPS). (Refer to P.13-79-22)

BASIC IDLE SPEED ADJUSTMENT

NOTE

1. The basic idle speed has been factory-adjusted with the
speed adjusting screw (SAS) and does not normally re-
quire adjustment.

2. If the adjustment is required, first check that the ignition
plug, injector, ISC servo, and compression pressure are
normal.

(1) Before starting the inspection and adjustment procedures,
set the vehicle in the following conditions:
® Engine coolant temperature: 80 to 95°C (176 to
205°F)
® |amps, accessories: OFF
® Transmission: Neutral (P for vehicles with an automatic
transmission)
(2) If the MUT-II is used, connect it to the diagnosis connector.
NOTE
When the MUT-II is connected, the diagnostic control
terminal is earthed.
(3) If the MUT-II is not used, follow the steps below.

@ Insert a paper clip into the 1-pin connector shown in the
figure at the left.

@ Connect a primary-voltage-detection type of tachometer
to the paper clip.

® Use the special tool (diagnosis code check harness) to
earth the diagnosis test mode control terminal (terminal
(1)) of the diagnosis control terminal (16 pin).

Diagnosis control
\) terminal

\SBEEREGEY

~ 03E0135
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/!

4
adjusting

_connector

TFU1478

Speed adjusting
screw (SAS)

© Mitsubishi Motors Corporation Jun. 1994

(4)
(5)

(6)
(7)

(8)

(9)

Remove the water-resistant female connector from the
ignition timing adjusting connector.

Use a jumper wire to earth the terminal for adjustment of
ignition timing.

Start the engine and let it idle.
Check the standard idling speed.

Standard value: 700 x 50 r/min.

NOTE

1. The engine speed may be 20 to 100 r/min. lower than

" indicated above for a new vehicle (driven approx-
imately 500 km (300 miles) or less), but no adjustment
is necessary.

2. If the engine stalls or the r/min. is low even though
the vehicle has been driven approximately 500 km
(300 miles) or more, it is probable that deposits are
adhered to the throttle valve, so clean it. (Refer to
P.13-79-21)

If not within the standard value range, turn the speed
adjusting screw (SAS) to make the necessary adjustment.

NOTE

If the idling speed is higher then the standard value range
even when the SAS is fully closed. check whether or not
there is any indication that the fixed SAS has been moved. If
there is an indication that it has been moved, adjust the fixed
SAS. If there are no indications that it has been moved, it is
possible that there is leakage as a result of deterioration of
the fast idle air valve (FIAV), and, if so, the throttle body
should be replaced.

Switch OFF the ignition switch.

(10) If the MUT-II was not used, disconnect the jumper wire from

the diagnosis control terminal.

(11) Disconnect the jumper wire from the terminal for adjustment

of ignition timing, and return the connector to its original
condition.

(12) Start the engine again and let it run at idle speed for about

ten minutes; check to be sure that the idling condition is
normal.
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ON-VEHICLE INSPECTION OF MPI COMPONENTS

COMPONENT LOCATION

<SOHC>
Name Symbol | Name Symbol
Air conditioner relay G Fuel pump check terminal A
Air conditioner switch R Idle speed control servo L
Air flow sensor ({incorporating intake air Ignition coil (power transistor) I
temperature sensor and barometric pressure N
Sensor) [gnition timing adjustment terminal B
Cam position sensor H Inhibitor switch U
Control relay T Injector D
Crank angle sensor J Oxygen sensor \
Diagnosis connector O Power steering fluid pressure switch M
EGR control solenoid valve E Purge control solenoid valve F
Engine control unit S Throttle position sensor (with idle position C
Engine coolant temperature sensor K switch)
Engine warning lamp (check engine lamp) Q Vehicle speed sensor P

7FU1737

7FUNG6?7
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13-79-27 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

Ignition timing
adjustment
terminal

Fuel pump check
terminal

| ~ >

/ ” 7FU1492 7FU1490
i ‘Throttle position” U
3 sensor (with ”y’ 1
‘ idle position ~
switch) ol

=. —
7z

™-EGR control solenoid

[T

7FUIS15

7EU1514

Camshaft
sprocket
(Left bank}

Cam position
sensor

7FU1558

O O

m Y () &
\Crank angle sensor

Power transistor

S Ignition coil
@ I AW

" <

T k= 5 iy

Q sprocket -

7FUI557 7FUI559
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MP Components.  13-79-28

Air flow sensor
(incorporating intake
air temperature . ,

sensor and barometric _~ 7
i\ Qu\ Pressure sensor)

TFU1484

Vehicle speed sensor

e

Air conditioner

==

|

— T

' Tl
NG == e “{;
AT L TFUN7S

6666666

Engine warning lamp
(Check engine lamp)

7FU1170
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13-79-29 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

09G0009

© Mitsubishi Motors Corporation
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On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

13-79-30

<DOHC>
Name Symbol Name Symbol

Air conditioner relay A Idle speed control servo L
Air conditioner switch B Ignition coil (power transistor) M
Air flow sensor {incorporating intake air tem- C Ignition timing adjustment terminal N
perature sensor and barometric pressure sensor) — -

Inhibitor switch 0
Cam position sensor D :

Injector p
Crank angle sensor E

Oxygen sensor Q
Detonation sensor F -

: Purge control solenoid valve R

EGR control solenoid valve G - :

Self-diagnosis connector S
Engine control relay H — — ”

Throttle position sensor (with idle position T
Engine control unit | switch)
Engine coolant temperature sensor J Variable induction control solenoid valve U
Fuel pump check terminal K Vehicle-speed sensor (reed switch)

Ty
TS s l—l_|

/
Ull;llllll”l“[_&ﬂt_t_‘

|

7FUNG67
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13-79-31 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

>
&)
Cam position sensor

EGR control
solenoid valve

7FU1170
_ VA
:,,:_g;/—‘ —4S Engine
‘ - coolant
- temperature

sensor

7FU1488
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Ulgle s
)

(IsC

Fuel pump check
terminal

/ // 7FIU1492

/
ming,
adjustment
terminal

Ignition coil
{power transistor)

7FU1490

(g 0
LA - ¢ "
S :”' 7FU1483

Purge control _
solenoid

7FUI515
Throttle positiony |0 f

sensor
&l

(2 'EGA ,‘,‘ 1l .
‘W-_\ N\l

\ o 7FU1489

© Mitsubishi Motors COrporétion Jun. 1994 PWJE9086-F REVISED

Self-diagnosis
connector
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13-79-33 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Componants "

induction control |
solenoid valve

© Mitsubishi Motors Corporation
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Speedometer

CR
l — Qé
J

Vehicle
speed
sensor go?

COMPONENT INSPECTION PROCEDURE
USING MUT-1I

(1) Check by the service data and actuator test function. If any
abnormatlity is found, check the body harness, components,
etc. and repair as necessary.

(2) After repair, check again with the MUT-II to make sure that
the input and output signals are now normal.

(3) Erase the self-diagnosis malfunction code in memory.

(4) Disconnect the MUT-II.

(o) Start the engine and perform running test, etc. to make sure
that the troubles have been corrected.

16W1508
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

13-79-34

POWER SUPPLY (Control relay) AND IGNITION SWITCH-IG

Engine control
unit

Ignition switch [IG]

Battery
= ¥
(ool
KN4 8
Control
relay b
7FUN1170 (/_ -

7 :12 25 38

® Equipment side
connector
X2

1{213]4
516(718

)

® Harness side
connector

817,6/5
L seueoo[

62

Engine control
unit

1FU0807

Engine control

unit

—[niwiainlo

§ €
Q€
L€
8

LS

X3
LS
[
65
09
19 h

alvfo|~je

61

z
Lz
[ %4

re
sy
oy

z9

L9
(K]
L
(3

69
0z

9FU0101

OPERATION

® While the ignition switch is ON, battery power is supplied to the engine control unit, the injector, the air flow

sensor, etc.

® \When the ignition switch is turned ON, the battery voltage is applied from the ignition switch to the engine
control unit, which then turns ON the power transistor to energize the control refay coil. This turns ON the
control relay switch and the power is supplied from the battery to the engine control unit through the control

relay switch.
INSPECTION
Using MUT-II

Function !

Item No.

Data display

Check condition

Standard value

Data reading

16

Engine control unit
power voltage

Ignition switch: ON

SV

© Mitsubishi Motors Corporation .
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On-Vehicle Inspection

13-79-35 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

HARNESS INSPECTION
1 Measure the ignition switch (IG) terminal
input voltage.
S ® Engine control unit connector: 2
E_ -a Disconnected —— ,
:O \ Repair the
[gnition Voltage (V) harness.
cCTyg =) switch (lgnltlon
, switch — )
Engine control OFF , 0-1 —_>or check the
Q unit harness A
1 side connector ON SV J ignition
- o1L0427 switch
2 Harness Measure the power supply voltage of the con-
side - trol relay.
® connector 50 ® Ignition switch: OFF
tase @ e Control relay connector: —T> 3
oo Disconnected
| ) Ropaic
. _J ] ] epair the
I Voltage (V) j “ Phamess.
sV 1 (Battery -
1FU0BO8 ‘ ®l4], ®8))
3 Engine control | Check for an open-circuit, or a short-circuit to
unit harness earth, between the engine control unit and
side connector | the control relay.
® ?igg‘ggrsmector ] [E)nginincorltrgl unit connector: 4
=TT isconnecte

£ 2

[8[716]5] o (Control relay connector:
Disconnected 3 Repair the
b harness.
(®[e] -38)
1FU0809
4 Engine control | Check for an open-circuit, or a short-circuit to
unit harness earth between the engine control unit and
side connector | the control relay. (’\
e Control relay connector: OK > 5
e Disconnected
1817[6[5] ® Engine control unit connector:
® Harness

Disconnected .
side connector “ —13 Repair the
harness.

(®[2]-[12.28)

6AF0050

Measure power voltage to the actuator.

® Control relay connector:
Connected 1> Q
® E£ngine control unit connector:

6

AL Connected
8{7|6(5 Engi Vol Replace the
® Harness ngine oltage (V) —t>control relay
side connector Cranking 8V oder higher or defective
- engine control
Racing SV unit

6AF0051
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On-Vehicle Inspection

13-79-36

9FU0010

Ty
R

o
har)

Gl

M(N

9FUOOI8

commmay)

~|Go
Iy
iy

(o
oo |

9FU0019
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CONTROL RELAY INSPECTION

(1)
(2)

(3)

(4)

(5)

(6)

Remove the control relay.
Check for continuity between control relay terminals

Terminal No. Continuity
5-7 Conductive
6-8 Conductive (only one direction)

Using jumper wires, connect terminal @ of control relay to
battery @ terminal and terminal ® of control relay to battery
@ terminal.

Caution

When connecting jumper wires, make sure that it is ap-
plied to correct terminal. Otherwise, the relay could be
damaged.

Connecting and disconnecting the jumper wire to battery
©terminal, measure the voltage at terminal ® of the control
relay.

Jumper wire Voltage
Connected SV
Disconnected ov

Using jumper wires, connect terminal ® of control relay to
battery @ terminal and terminal ® of control relay to battery
@ terminal.

Connecting and disconnecting the jumper wire to battery
© terminal, check the continuity across terminals @ and @

(or @ and @) of the control relay.

Jumper wire

Continuity across
terminals 2 and 4

Continuity across
terminals 3 and 4

Connected

Conductive (0 Q)

Conductive (0 Q)

Disconnected

Nonconductive
(o0 Q)

Nonconductive
(00 Q)

(7) Replace the control relay if any defect is evident.
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13-79-37 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

ENGINE CONTROL UNIT POWER EARTH

@\: Engine control unit
.

01A0101

Engine control unit connector

A = o o

BEEE RN
Q=N i—in

—[wfulalniovielo

£E
rE
[
(43
[ %3
rs
[
9s
L$
[13
6<
09
i

NI
w

re
1 R4
[X4
or
[}
S
or
9
€9
[X]
§9
99
L9
99
69
0L
1
(3

w
°

L1
[
é
(X4
i
4

»lunlo

9FUO0101

OPERATION
Earth the engine control unit.
TROUBLESHOOTING HINTS

If the earth wire of the engine control unit is not connected securely to earth, the unit will not operate correctly.
HARNESS INSPECTION

Check for continuity of the earth
circuit

® Engine control unit connector: /\
Disconnected @ B
Repair the
Engine control “ > harness.

unit harness Earth)
side connector (13 !

1 { - Earth)

01P0150

1

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F REVISED
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

13-79-38

FUEL PUMP

Fuel pump
connector

o3we17

Engine control unit connector

@ Equipment
side connector

X2

Ignition switch (IG)

7,

ri213

a4

5167

8

® Harness side
connector

Control relay

©
AL
Fuel pump
drive terminal
8,7,6.5
SEL1800

-

JOY Y Y P Y

(23
€S
X3
3

9s

LS

[ 23

33

[X]
.9

ri
s
9t
£
[]
&
or
]
[ %4
£
[X]

0 G B

(X3
tr
ry
[X)
99

L9

[X]
69
0¢

W3
tL

9FU0101

Engine control
unit 8

Equipment
side connector

A2®2

@ Fuel pump
I |
6AF0159

OPERATION
°

The fuel pump is driven when the engine is
cranking and while the engine is running.

control relay coil. This causes the control relay
switch to turn ON, and current is supplied from

® When the engine is cranking and while the the ignition switch via the control relay switch to
engine is running, the engine control unit turns drive the fuel pump.
the power transistor ON to supply power to the

INSPECTION

Using MUT-I11
Function ltem No. Drive Check condition Check content Normal state

Actuator test 07 Fuel pump is ® Engine cranking Hold return hose with Pulsation is felt
driven to ® Forced drive of fuel | fingers to feel pulsation

circulate fuel

pump
Check is made for

above two conditions.

indicating fuel flow

Listen to pump
operating sound near
fuel tank

Operating sound is
heard

© Mitsubishi Motors Corporation
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13-79-39 FUEL SYSTEM <6G72 - 24Valve Engine,

. On-Vehicle Inspection
6G74 Engine> — of MPI Compogents

HARNESS INSPECTION

Fuel pump

drive terminal

TFU1493

Check the fuel pump.

* Apply battery voltage to the fuel
pump drive terminal and operate
the pump.

Harness side

Check for continuity of the fuel pump
earthing line.

1FU0522

*  Fuel pump connector: -
connector Disconnected @ —1> |3
Repair the
“ —T') harness.
(@1 -
= Earth)
1FU0521
3 Check for open-circuit or short-circuit
between the fuel pump and the fuel 3
Harness side pump drive terminal.
conpector *  Fuel pump connector: o > |4
Disconnected
* Control relay connector: )
Disconnected Repair the

~—1> harness.

(@2 - e

@® Harness side L]

connector B 2
ra[3[2)1
8/716/5

9FU0023

Measure the pdwer supply voltage of
the controf relay.

¢ Controt relay connector:
Disconnected

Ignition switch Voltage (V)
OFF 0-1
START Y%

—+ (5

—t> switch -

Repair the
harness.
(Ignition

@(7) or
check for
ignition
switch.

5 Engine control
unit harness
side connector

@ Harness side
connector

Check for an open-circuit, or a short-
circuit to earth between the control
relay and the engine control unit.

* Control relay connector:
Disconnected

oK

(3[3[2]1] * Engine control unit connector:
[81716]5] Disconnected A
el “ —1> Repair the
harness.
] (®E - [B)
= = 01A0384
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On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPi Components

13-79-40

6 Check for continuity between the fuel
pump drive terminal and the ‘control .
6 relay. N
| e Control relay connector: @K) -T> 7
4|3[2)1 Disconnected -_
87615 *  Fuel pump connector:
@ Harness side Disconnected Repair the
connector —_— ?ress, )
®- o
9FU0024
Check for an open-circuit, or a short-
circuit to earth between the control o
relay and the fuel pump. / \\
«  Control relay connector: \OK/ —1> |8
4I312]1 Disconnected .
)® :Zr:ess 187165 »  Fuel pump connector: ’
connector Disconnected % Eepair the
—> harness.
(@01 - @)
6AF0162
Measure the power supply voltage of
8 C 1] the fuel pump. o
o »  Control relay connector: y
SN Connected <°K\/ -T>
‘ j * Engine control unit connector: N
EIPIL Ny Connected -
.o .
8|76 .
A £ Volt v _1 JControl relay
@® Harness side nglhe age (V) “ —)or engine
connector Cranking 8V or more control unit
= Racing SV Is defective.
6FU1753
CONTROL RELAY INSPECTION
Refer to P.13-79-36.
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On-Vehicle Inspection

13-79-41 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

AIR FLOW SENSOR

Air flow sensor
(with built-in intake
air temperature sensor (
A and barometric pressure

P / A

2 sensor)
NN N 7FU1484

@ Equipment side
connector

@ Harness side

connector

Control relay

Air flow sensor A4

o
-

DNOPDON0

SEL1803

Output frequency (Hz)

>
Air flow rate (liters/second)

16Z451

A9 AT2 ) 70
Engine
control
rr unit

7FU0654

Engine control unit connector

i b e g Y alslals b P ) e o 4

bd Bt Bd Bt el B hd e Aad Ad B A L S SRS EA R RN TR AT SE N - E- N 1N SV EV) AV

Sujo|N{@ oo =n|w]|a o G alunlovlmjo|of«fn
9FU0I01

OPERATION

® The air flow sensor located in the air cleaner
converts the engine intake air volume into a
pulse signal of frequency proportional to the air
volume and inputs it to the engine control unit,
which then computes the fuel injection rate, etc.
based on the input signal.

® The air flow sensor power is supplied from the
control relay to the air flow sensor and is earthed
in the engine control unit. The air flow sensor
generates a pulse signal as it repeatedly opens
and closes between the 5 V voltage supplied
from the engine control unit and earth.

TROUBLESHOOTING HINTS

Hint 1: If the engine stalls occasionally, crank the
engine and shake the air flow sensor harness.
If the engine stalls, poor contact of the air
flow sensor connector is suspected.

Hint 2: If the air flow sensor output frequency is

© Mitsubishi Motors Corporation Jun. 1994 PWJEQ086-F

other than O when the ignition switch is
turned on (but not starting the engine), faulty
air flow sensor or engine control unit is
suspected.

Hint 3: If the engine can be run idle even though the

air flow sensor output frequency is out of
specification, troubles are often found in
other than the air flow sensor itself.

[Examples]

{1) Disturbed air flow in the air flow sensor
(Disconnected air duct, clogged air cleaner
element)

(2) Poor combustion in the cylinder
(Faulty ignition plug, ignition coil, injector,
incorrect compression pressure, etc.)

{3) Air leaking into the intake manifold
through gap of gasket, etc.

(4) Loose EGR valve seat

REVISED



On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

13-79-42

INSPECTION
Using MUT-II
<Air Flow Sensor>

Function [tem No. | Data display Check condition Engine state Standard value
Data reading 12 Sensor air Engine coolant tem- 700 r/min (Idle) 25-51 Hz
volume perature: 80-95°C <SOHC>
(frequency) {176-203°F) 27-53 Hz
Lamps and accesso- <DOHC>
ries: OFF :

Transmission: Neutral 2500 r/min <SOHC> 74-114 Hz

2000 r/min <DOHC> 60-100 Hz

Racing Frequency
increases

with racing

NOTE

When the vehicle is new [within initial operation of about 500 km (300 miles)] the air flow sensor output
frequency may be about 10% higher.

<Air Flow Sensor Reset Signal>

Function Iltem No. | Data display Check condition ‘ Engine state i Standard value
Data list 34 Reset signal | ® Warm up the engine | 700 r/min (Idle) ON
condition
‘ 2500 r/min OFF
<Volumetric Efficiency>
I
Function item No. | Data display Check condition Engine state Standard value
Data list 37 Volumetric Engine coolanttem- | 700 r/min (Idle) 15-35%
efficiency perature: 80-95°C ‘
(176-203°F) | 2500 r/min 15 - 35%
Lamps. accessory i e R -
operation: OFF Sudden racing Frequency in-
Transmisson: creases with
Neutral 3 racing
|
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On-Vehicle Inspection

13-79-43 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

Wave Pattern Inspection Using an Analyzer

Analyzer M
e easurement method
106060 00000) (1) Disconnect the air flow sensor connector, and connect
Special the special tool (test harness: MB991348) in between.
patterns (All terminals should be connected.)
pickup (2) Connect the analyzer special patterns pickup to terminal
®@ of the air flow sensor connector.
{1
7FU1195

Standard wave pattern . .
Observation conditions

\%
107 T The time (cycle time) T is reduced when
< the amount of intake air increases. Function Special patterns
Ty T, < 1imes T1 and T2 are equal.
Pattern height Low
Pattern selector Display
. Engine r/min Idle speed (700 r/min.)
5 Time
7FUN99

Observation conditions (from conditions on abave engine speed is increased by racing.)

%]
10~

0] Time

7FU0880

Wave pattern observation points

Check that cycle time T becomes shorter and the frequency
increases when the engine speed is increased.

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F REVISED



FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of Wb Components 13-79-44

Examples of abnormal wave patterns

S gt

01P0199

© Mitsubishi Motors Corporation  Jun. 1994

Example 1

Cause of problem -
Sensor interface malfunction

‘Wave pattern characteristics
Rectangular wave pattern is output even when the en-
gine is not started.

Example 2

Cause of problem
Damaged rectifier or vortex generation column

Wave pattern characteristics

Unstable wave pattern with non-uniform frequency. How-
ever, when an ignition leak occurs during acceleration,
the wave pattern will be distorted temporarily, even if
the air flow sensor is normal.

PWJES086-F ' REVISED



13-79-45 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
of MPl Components

HARNESS INSPECTION

1 Check the continuity between the air
@ Harness side flow sensor and the control relay. N
connector ¢ Control relay connector: 2
2 9 Disconnected
N2V AVYEVYAYIY Y
(8X7XEXBXAXI2D | o Ajr flow sensor connector:
' [fg 3 é 15']| Disconnected
® NOTE o Repair th
gmo, relay Touch the circuit tester probes to “ — harpness €
harness side both ends of the harness. (@] - )
connector
6AF0052
2 (&) Harness side connector Check for continuity of the earth
; circuit.
(8X7X6X5X4X3)X2X1) s Connector: Disconnected
—— 3
Repair the
“ =T harness.
(@] - @)
7FU0657
3 Engine control | Check for open-circuit or short-circuit
_ side connector| between the air flow sensor and the
®'c'*:;’[‘122f05r'de engine control unit.
I — * Air flow sensor connector: —_> 4
{8XZXEXEXAXIN2X Disconnected _
e Engine control unit connector:
Disconnected Repair the
—4p harness.
% (@ME]- M)
(@(7]-09)
7FU1222
Measure the applied voltage.
1 + Air flow sensor connector:
B &) Disconnected .
-0 *  Engine control unit connector: —>
® H.g:’ess - Connected
zlonnector * Ignition switch: ON
5 Replace the
Voltage (V) d( —1> engine
’ 48-52 contro! unit.
7FU0656
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FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of M camponons  13-79-46

Resistance

Air flow sensor
{with built-in intake air

Output voltage

\ temperature sensor and P
&\ barometric pressure sensor) - 7

&\?\ \ TFU1484

Temperature
182458 Temperature

1621008

Air flow sensor

connector _@_ Intake air
. temperature

@ Equipment side
connector

[ 0PO000F

ey

Ded]

@ Harness side sensor
connector
Y 5 Y6
Intake air
temperature sensor 7FU0658
(8X7X6X5X4X3X2X1 )
E— .. 5EL1803 72 52 Engine control unit

Engine control unit connector

==Y 0 on on o ——

o9 P

== =R
of=[m|wf =~

wle| folwlufa

»
afufo|wfeff~~ «

9
LS
8S
6¢

»
~

£€
€<

o|o
wlo|~

ry
re
89
69
0¢
14
(]

1z
22
£

winlnfo
alafoto

14
e
[ 94

o
©

ze

~
o

£\
8
6.
(X4
ar
Sy

9FUOION

il

7FU0659

OPERATION

© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F

The intake air temperature sensor converts the
engine intake air temperature into a voltage and
inputs it to the engine control unit, which then
corrects the fuel injection rate, etc. based on the
input signal.

The 5 V power in the engine control unit is
supplied via a resistor in the unit to the intake air
temperature sensor. Via the sensor which is a
kind of resistor, it is earthed in the engine control
unit. The intake air temperature sensor resistor
has such characteristic that its resistance de-
creases as the intake air temperature rises.

® The intake air temperature sensor terminal voltage
increases or decreases as the sensor resistance
increases or decreases. Therefore, the intake air
temperature sensor terminal voltage changes
with the intake air temperature, decreasing as the
temperature rises.

TROUBLESHOOTING HINTS

The intake air temperature sensor senses the intake

air temperature in the air cleaner so that it may

indicate a temperature different from outside tem-

perature depending on engine operating state.

REVISED



13-79-47 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle inspection
— of MPI Components

INSPECTION
Using MUT-II
Function Item No.| Data display Check condition Intake air temperature °C (°F)| Standard value °C (°F)
Data reading 13 Sensor Ignition switch: ON or At =20 (-4) -20 (-4)
temperature  |engine running

At 0 {(32) 0(32)
At 20 (68) 20 (68)
At 40 (104) 40 (104)
At 80 (176) 80 (176)

HARNESS INSPECTION

00000000

1 (A) Harness side connector

7FU0657

Check for continuity of the earth
circuit.
e Connector: Disconnected

oK+ [3

oK —

Repair the
[~ harness.

(@fs]-72)

® Harness side

connector
(8X7XeXEXA3X2X1h | =
' ) =

Engine control
unit harness
side connector

7FU1223

Check for open-circuit or short circuit
between the intake air temperature
sensor and the engine control unit.

¢ Air flow sensor connector:
Disconnected

e Engine control unit connector:
Disconnected

* _ | Repairthe
harness.

(@) -2

Measure the power supply voltage.

® Connector: Disconnected
e |gnition switch: ON

oK

Voltage (V)

45 -49 * 1. Repair the
engine
control unit

7FU0660
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On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

13-79-48

Air flow sensor
side connector

SENSOR INSPECTION

(1) Disconnect the air flow sensor connectors.
(2) Measure resistance between terminals (8) and (6.

Temperature °C (°F)

Resistance kQ

0(32) 6.0
20 (68) 2.7
80 (176) 0.4

Intake air temperature
sensor

(3) Measure resistance while heating the sensor using a hair

drier.

Temperature

Resistance

Higher

Smaller

© Mitsubishi Motors Corporation

Jun. 1994

(4) If the value deviates from the standard value or the
resistance remains unchanged, replace the air flow sensor

assembly.

PWJE9086-F
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On-Vehicle Inspection

13-79-49 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

BAROMETRIC PRESSURE SENSOR

@ Equipment side
connector

11 )(2)X3X4X5X6X7X8 ]
Air flow sensor
connector

Barometric pressure sensor

Air flow sensor
(with built-in intake
air temperature sensor
and barometric pressure P

é"\, sensor)
RN \ 7FUI4LB4

® Harness side

connector
' o -
V! Y2 Y5
Barometric T
| - pressure
sensor (8 7X6X5X4) 32X 1)
_ 5EL1803)
Engine controlunit A6 A 65 /L 12
7FU0663 i
7
5V
Output voltage (V) 7FU0664
4
Engine control unit connector
3k - —
o ST N B e et ot ot < P A 4 I B P P FA F A

2 -
1 p—
0 PFU0101

760

Barometric pressure [mmHg {in.Hg)] (30) ECI55

OPERATION

® The barometric pressure sensor converts the Through the circuit in the sensor, it is earthed in

barometric pressure into a voltage and inputs it
to the engine control unit, which then corrects
the fuel injection rate, etc. based on the input
signal.

The 5 V power in the engine control unit is
supplied to the barometric pressure sensor.

© Mitsubishi Motors Corporation Jun. 1994

PWJE9086-F

the engine control unit.

The barometric pressure sensor output voltage
which is proportional to the barometric pressure
(absolute pressure) is supplied to the engine
control unit.

REVISED



On-Vehicle inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

13-79-50

TROUBLESHOOTING HINTS

Hint 1: If the barometric pressure sensor is faulty,
poor driveability is caused at high altitude, in

particular.

clogging.

Hint 2: If teh pressure indication of the barometric

INSPECTION
Using MUT-11

pressure sensor drops significantly during
high speed driving, check the air cleaner for

Standard value

Function ltem No.| Data display Check condition Altitude m (ft.) kPa (kg/cm?, psi)
Data reading 25 Sensor Ignition switch: ON At 0 (0) 101 (103, 14.6)
pressure
At 600 (1968.5) 95 (0.97, 13.8)

At 1,200 (3937.0)

88 (0.90, 12.8)

At 1,800 (5905.5)

81 (0.83, 11.7)

HARNESS INSPECTION

1

00000000

7FU0657

Check for continuity of the earth
circuit.
e Connector: Disconnected

2

%

-

2

Repair the

~» harness.

(@f5]-F2)

Engine control
unit harness
side connector

® Harness side [ (]
connector

Check for an open-circuit, or a short-

circuit to earth between the engine

control unit and the barometric pres-

sure sensor.

e Air flow sensor connector: Dis-
connected

® Engine control unit connector:
Disconnected

/,_
2

—3p harness.
O(( > @6

LA

Repair the

(@1]-1)

3

(8X7X6X5X4X3X2X
(A) Harness side
connector

Measure the power supply voltage of
the barometric pressure sensor.

. Ai»r flow sensor connector:
Disconnected

* Ignition switch: ON ‘\0\5

* Engine control unit connector:

—>

3

Connected
Replace the
—1L13 engine
Voltage (V) control unit
48 - 52
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On-Vehicle Inspection

13-79-51 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

ENGINE COOLANT TEMPERATURE SENSOR
<SOHC> i

@ Engine coolant —
temperature
sensor

\) 7FUI556

Engine coolant
temperature
sensor

<28gg'>Up to 1994 Coolant temperature sensor

@ Equipment side
connector

<SOHC, DOHC-From
1995 model>
Equipment side

connector g

Engine control unit A 72 \. 63
@
Q
)
2 rr
K]
& 5V
Temperature
162438

9FU0252
o Engine control unit
o - - P =
% o L 1 Y S RN LS o B e o e e e P P e ] e o g
> el el R B el B U LU C LI TSI LY PR A PN RN PN PN RN LA SE-NEN NN I N RV NS RN
‘5 rlu|ojniee|of~|n|uw|a|w|ofoio|=(m|w|r|ulodn]w|afn|ofv]|elolot-|n
=
3
© 9FUOION

Temperature
1821008
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of M Camponene”  13-79-52

OPERATION

The engine coolant temperature sensor converts
the engine coolant temperature into a voltage
and inputs it to the engine control unit, which
then controls the fuel injection rate and fast idle
speed when the engine is cold based on the
input signal.

The 5 V power in the engine control unit is
supplied via a resistor in the unit to the engine
coolant temperature sensor. Through the sensor

ness side ok js a kind of resistor, it is earthed in the

nector

engine control unit. The engine coolant tempera-
ture sensor resistor has such characteristic that
its resistance decreases as the coolant tempera-
ture rises.

® The engine coolant temperature sensor terminal
voltage increases or decreases as the sensor
resistance increases or decreases. Therefore, the
engine coolant temperature sensor terminal volt-
age changes with the coolant temperature, de-
creasing as the temperature rises.

TROUBLESHOOTING HINTS

If the fast idle speed is inadequate or the engine
emits dark smoke during engine warm up operation,
the engine coolant temperature sensor is often faulty.

INSPECTION
Using MUT-1I
Function Iltem No.| Data display Check condition Coolant temperature °C (°F) | Standard value °C (°F)
Data reading 21 Sensor Ignition switch: ON or At =20 (-4) -20 (-4)
temperature  |engine operating

At 0 (32) 0 (32)
At 20 (68) 20 (68)
At 40 (104) 40 (104)
At 80 (176) 80 (176)

HARNESS INSPECTION

1

® Harness side circuit.

connector

Check for continuity of the earth

e Connector: Disconnected

—> |2

R

Repair the
_—— —1p harness.
Harness side = (@(2]-[2)
connector (®2]-F2)
9FU0253
© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F REVISED



13-79-53 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
— of MPI Components

2

Engine control
unit harness
side connector

Check for open-circuit or short
circuit between the engine coolant

® Harness side [ temperature sensor and the engine
connector control unit. OK —> | 3
an ® FEngine coolant temperature
sensor connector: '
(ZX% Disconnected Eepalr the
— ® [ngine control unit “ —_— arness.
connector: Disconnected (@[] -3
= = (®0]-[63)
9EU0254
3 Measure the power supply voltage.
; ® Connector: Disconnected
® cngzp\Ziios;lde e ignition switch: ON \
oK —
Voltage (V)
@% 45 -49 Replace the
: _[l]. “ —1> engine
—-=T control unit
Harness side =
connector
9FU0255

SENSOR INSPECTION

(1) Remove engine coolant temperature sensor from the
intake manifold.

(2) With temperature sensing portion of engine coolant
temperature sensor immersed in hot water, check resis-
tance.

7FU0671

© Mitsubishi Motors Corporation

Jun. 1994

Temperature °C (°F) Resistance kQ
0(32) 5.8
7FU0670
20 (68) 2.4
40 (104) 1.1
80 (176) 0.3

(3) If the resistance deviates from the standard value greatly,
replace the sensor.

INSTALLATION
(1) Apply sealant to threaded portion.

Specified sealant: 3M NUT locking Part No. 4171 or
equivalent

(2) Install engine coolant temperature sensor and tighten it to
specified torque.

Sensor tightening torque: 29Nm (3.0 kgm, 22 ft.ibs)
(3) Fasten harness connectors securely.

PWJE9086-F REVISED



FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of WP Components . 13-79-54

THROTTLE POSITION SENSOR

I
\/ ’// / l‘

Throttle position '
sensor

@ Equipment side ,
connector Throttle position sensor

X2)X(3X4)
1 '
A A A A 4

® The throttle position sensor converts the throttle

position opening into a voltage and inputs it to
the engine control unit, which then controls the
fuel injection based on the input signal.

The 5 V power in the engine control unit is
supplied to the throttle position sensor. Through
the resistor in the sensor, it is earthed in the
engine control unit.

As the throttle valve shaft rotates from the idle
position to wide open position, the resistance
between the variable resistor terminal of the
throttle position sensor and the earth terminal
increases. As a result, the voltage at the throttle
position sensor variable resistance terminal also
increases.

—MWWWW—
@ Harness side
connector ¥ 3 -
1 r3 4
< 2 AV t
0000
SEL1400|
Engine control
unit A72 Aea  Ae61
Y JAN
r o
5V
E 7FU0672
[¢b]
jo))
I
©° . .
> Engine control unit connector
E — — - =
£ S S R CE R R P e ko P e e o b ] e
[
= £ e e g e ] e 1 e P e D
Minimum Maximum
Throttle shaft turning angle 162461 9FUO010)
OPERATION TROUBLESHOOTING HINTS

Hint 1: The throttle position sensor signal is more
important in the control of automatic trans-
mission than in the engine control. Shifting
shock and other troubles will be caused if
this sensor is faulty.

Hint 2: If the output voltage of the throttle position
sensor is out of specification, adjust the
sensor and check the voltage again. If there is
an evidence of disturbed fixed SAS setting,
adjust the fixed SAS.
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13-79-55 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
— of MP! Components

INSPECTION
Using MUT-II
Function ltem No. [Data display [ Check conditions Throttle valve Standard value mV
Data reading | 14 Sensor Ignition switch: left ON |[Set to idling position. {300 — 1,000
voltage for 15 secondes or more

Open gradually.

Becomes higher proportionally to

valve opening

Open fully.

4,500 - 5,500

HARNESS INSPECTION

1

Check for continuity of the
earth circuit.

7FU1270

connectors which are connected
to the throttle position sensor.

Harness side . / y
® connector e Throttle position sensor OK/\ — 2
YT Ya connector: Disconnected \ z
8 AQAOA g
Repair the
] harness.
@0-@3)
6FU1241
Engine control unit . .
2 harness side connector Check for an open-circuit, or a
short-circuit to earth, between o
) the engine control unit and i/
® ':3;22?:?0?@6 the throttle position sensor. \OK} -T> 3
L SRS e Throttle position sensor e
connector: Disconnected Repair the
e Engine control unit harness.
connector: Disconnected -1 (@®E-B)
« Disconnect all other control unit (@X4] - [6i})

® Harness side
connector

(X3X2X )

Measure the impressed voltage.

e Throttle position sensor
connector: Disconnected

e Engine control unit
connector: Connected

e Ignition switch: ON

_'_)

Replace the
Voltage (V) “ —r>engine
48-52 control unit.
6FU1242
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§ - position
/< sensor =y
V7 1Fuiues

]

8

a
-0

7FU0485

7FU0486

© Mitsubishi Motors Corporation Jun. 1994

SENSOR INSPECTION
(1) Disconnect the throttle position sensor connector.

(2) Measure resistance between terminal (@) (sensor earth) and
terminal @ (sensor power).

Standard value: 3.5-6.5 k()

(3) Connect a pointer type ohmmeter between terminal (D
(sensor earth) and terminal 3 (sensor output).

(4) Operate the throttle valve slowly from the idle position to the
full open position and check that the resistance changes
smoothly in proportion with the throttle valve opening angle.

(5) If the resistance is out of specification, or fails to change
smoothly, replace the throttle position sensor.

TPS installation torque: 2.0 Nm (0.2 kgm, 1.5 ft.Ibs)

For the idle position switch and throttle position sensor ad-
justing procedure, refer to P.13-79-22.
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13-79-57 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MP Components "

IDLE POSITION SWITCH

¥ il
Té?tﬂe /po{sitioz/sensor @ K |
()

(Idle position switch mounted)
~ /

) /A\
| e T

@ Harness side
connector

Engine control unit

T
Pl 1D

V. 0
213 h Sensor connector

RE R
/67 72
Idle position
@ Equipment side switch A2 Al
' connector
| [ < N
K 00o0] ©
| Throttle position

< Iy | L  SEL1400,

= ! 7FU0674

o I F

g 12— —— = = —4 —L

@]

2

@

g 0 | ON ] Engine control unit connector

S ) — o — -

e : > I N T 8 e o o I X P X 1 bl e P AP 4 A

Throttle shaft turning angle 12992 P M P R N RN L el e N Y el A S
9FUOI01

OPERATION voltage to earth. This causes the idle position

® The idle position switch senses whether the
accelerator pedal is depressed or not, converts it
into high/low voltage and inputs the voltage to
the engine control unit, which then controls the
idle speed control servo based on the input
signal.

® The voltage in the engine control unit is appliea
to the idle position switch through a resistor.
When the accelerator pedal is released, the idle
position switch is turned on to conduct the

INSPECTION
Using MUT-II

switch terminal voltage to go low from high.
TROUBLESHOOTING HINTS

If the idie position switch harness and individual part

check results are normal but the idle position switch

output is abnormal, the following troubles are sus-

pected.

(1) Poorly adjusted accelerator cable or auto-cruise
control cable

(2) Poorly adjusted fixed SAS

repeatedly)

Function Item No.| Data display Check condition Throttle valve Normal indication
Data reading 26 Switch state  |Ignition switch: ON Atidle position ON
{check by operating

accelerator pedal

Open a little OFF
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On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPl Components

13-79-58

HARNESS INSPECTION

® Harness side
connector

1 Engine control unit
harness side connector

Check for open or short circuit
between the idle position switch and
the engine control unit.

¢ Engine control unit connector:
Disconnected
e Throttle position sensor

—t 2

© Mitsubishi Motors Corporation

H67]
connector: Disconnected Repair the
L “ —1> harness.
' (@02] - 1)
I
c 6FU1243
2 Check for continuity of the earth
@ Harness side cireuit N /
connector  Throttle position sensor o L, 3
e connector: Disconnected
(432X
Repair the
“ > harness.
(@-m)
" 7FU0483
3 A Measure the power supply voltage of
® Harness side the idle position switch.
connector ey
¢ Throttle position sensor >
connector: Disconnected sTOP!
¢ Engine control unit connector:
Connected
* Ignition switch: ON Replace the
“ —>engine
Voltage (V) control unit.
4 or higher
7FU0489
Jun. 1994 PWJES086-F REVISED



On-Vehicle Inspection

13-79-59 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPl Components

/@

Throttle posmon
sensor

S

=2

7FU04N

© Mitsubishi Motors Corporation

Jun. 1994

SENSOR INSPECTION

{1) With the accelerator pedal released, check to be sure that
the throttle valve lever or the fixed SAS is pushed.
NOTE
If it is not pushed, adjust the fixed SAS (Refer to P.13-79-
23.)

(2) Disconnect the throttle position sensor connector.

(3) Check the continuity across the throttle position sensor
connector terminal @ (Sensor earth) and @ (ldle position

switch).
Accelerator pedal Continuity
Depressed Non-conductive (Q)
Released Conductive (0Q)
NOTE

If there is no continuity when the accelerator pedal is returned,
loosen the throttle-position sensor installation screw; then,
after turning all the way in the clockwise direction, check
again.

(4) Replace the throttle-position sensor (idle-position switch
incorporated) if there is a malfunction.
NOTE N
For the idle position switch and throttle position sensor
adjusting procedure, refer to P.13-79-22.

PWJE9086-F REVISED



FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of Ml Components . 13-79-60

CAM POSITION SENSOR

Cam position se-nk
/
/
N 7FU1486
<SOHC> Cam position | ===
sensor connector— —
i -’
> | =
|
2 = Control relay
— i . AN
—_ — Cam position sensor N3
® Equipment side
connector
> 7FUI735 W T A
1 [lj
) Y1 N7
Cam position Y ¥ 2
sensor connector
/( TFU1494
PICKUP
iR
i )
% 5 Engine control unit A gg
5
>
®
=
. F— =
2 Time
7FU0677 5V
Engine control unit connector
BN T o T el el el oo ] 6AF0054
PFUO101
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On-Vehicle Inspection

13-79-61 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> - of MPI Components

OPERATION TROUBLESHOOTING HINTS

® The cam position sensor senses the top dead Hint 1: If the cam position sensor does not function
center on compression stroke, converts it into a correctly, correct sequential injection is not
pulse signal and inputs it to the engine control made so that the engine may stall, run
unit, which then computes the fuel injection irregularly at idle or fail to accelerate normally.
sequence, etc. based on the input signal. Hint 2: If the sensor outputs a pulse signal when the

® Power to the cam position sensor is supplied ignition switch is turned ON (with the engine
from the control relay and is earthed to the body. no running), a faulty cam position sensor or
The cam position sensor generates a pulse signal engine control unit is suspected.

as it repeatedly connects and disconnects be-
tween 5 V voltage supplied from the engine

control unit and earth.

INSPECTION

Waveform inspection with analyzer

sensor connector Special
patterns

pick-up

]

Crank angle .
sensor connector 7FU1327

Cam position Analyzer

© Mitsubishi Motors Corporation Jun. 1994

Measuring method

(1)

(2)

Disconnect the connector of the cam position sensor, and
connect the special tool {test harness: MB931348) across
the disconnected connector parts. (Connect the tool to all
terminals.)

Connect the special patterns pick-up of the analyzer to the
terminal @ of the cam position sensor connector (in order to
inspect the signal waveform of the cam position sensor)
Disconnect the connector of the crank angle sensor, and
connect the special tool {test harness: MD998478) across
the disconnected connector parts.

Connect the special patterns pick-up of the analyzer to the
terminal @ of the crank angle sensor connector (in order to
inspect the signal waveform of the crank angle sensor).

PWJES086-F REVISED



. . On-Vehicle Inspection
FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> - of WPl Components  13-79-62
Standard waveform
Observation conditions
Function Special patterns
Pattern height Low
Pattern selector | Display
Engine speed Idling speed (700 r/min)
Engine 2 turns (camshaft 1 turn)
" Ttr:e time (interval T) becomes
5 o -—= shorter as the engine speed
r 75°BTDC e T increases.
5°BTDCH
=Y Y Y Y Y \
| | | X |
- | i | | : !
Crank angle | | | | ‘ |
sensor output I [ ' [ !
waveform | | | ' | | [
| | ! { | I
[ | ! { [ |
0 | | I i T 1
I I I | ] I
| I | | | j |
| | I I ] I
| [ [ T | !
4k [ [ [ ! [ [
] | ! ! I '
| | [ ! | !
i | | ' ! | '
Cam position : ' : : t '
sensor t y + *
output g i 1 1 1 1 Time
wavetorm No.1TDC  No.2TDC No.3 TDC No.4TDC  No.5TDC  No.6TDC  7FU0887

TDC (Top dead center)

Waveform observing point
Confirm that cycle T becomes shorter as the engine speed increases.

J UL

il

01P0199

i

© Mitsubishi Motors Corporation
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Abnormal waveform example

Example 1

[ Trouble cause \

The sensor interface is troubled.
‘ Waveform feature ﬁ

The engine does not start, but the rectangular waveform is

output.

PWJE9086-F
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13-79-63 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
— of MPI Components

® Example 2
\ Trouble cause |
The timing belt is loose.
17 1 The sensor disc is abnormal.
M e | Waveform feature |
: : - : The waveform fluctuates fore and aft.
7FUN192
HARNESS INSPECTION
1 @ Check for continuity between the
Harness side | cam position sensor and control
connector relay' 2
s O @'@Q ® (Cam position sensor connector —— .
= @ :Disconnected

3] 2/ 1]
g8l7]6]s

Control relay
harness side

Q@

e® Control relay connector:
Disconnected

NOTE

R

Ly Repair the
->harness.

connector Touch ohmmeter probes to (®3—O®B)
GAFO056 both ends of the harness.
2 Check for continuity of
® Harness side the earth circuit.
connector e Cam position sensor
connector: Disconnected OK —_ 3
Repair the
“ ~Tharness.
2 (®[1] - Earth)
6AF0057
3 Check for an open-circuit, or
a short-circuit to earth
® Harness between the cam position —
side sensor and the engine control —> 4 i

connector

unit.

® Engine control unit
connector: Disconnected

® (Cam position sensor

xR

—t>» Repair the

1 Engine control . harness
L init harness connector: Disconnected (@2 > )
side connector =
6AF0058
4 Measure the impressed voltage
Harness -
- e Cam position sensor
@ side connector connector: Disconnected
- , oK —
® Engine control unit
connector. Connected
® Ignition switch: ON
Replace
> i
Voltage (V) e engine
¥ control unit.
48-52
6AFQ059
© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F REVISED



On- icl i
FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of Mh Components . 13-79-64

CRANK ANGLE SENSOR

Crank angle sensor

<SOHC> Crank angle \E___
sensor connector L\

Control relay

Crank N
angle sensor N3
® Equipment 5V
side connector + A
7 N/ N
o8 [g]
(3)
7FU1736
@® Harness side
<DOHC> I T \N connector
N - |
e =
o= ¥ ¥ 2
Crank angle sensor
connector -‘L L—-PICK—UP
/( 7FU1495
Engine control unit )\ 69
Output characteristic
V] P
5
vV
0 5
Time
7FU0682 6AF0060
Engine control unit connector
9FU0101
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On-Vehicle Inspection

13-79-65 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

OPERATION

The crank angle sensor senses the crank angle
(piston position) of each cylinder, converts it into
a pulse signal and inputs it to the engine control
unit, which then computes the engine speed and
controls the fuel injection timing and ignition
timing based on the input signal.

TROUBLESHOOTING HINTS
Hint 1: f unexpected shocks are felt during driving

or the engine stalls suddenly during idling,
shake the crank angle sensor harness. If this
causes the engine to stall, poor contact of the
Sensor connector is suspected.

Hint 2: If the crank angle sensor outputs a pulse

signal when the ignition switch is turned ON
(with the engine not running), a faulty crank
angle sensor or engine control unit is sus-
pected.

Hint 3: If the tachometer reads O r/min when the

engine that has failed to start is cranked,
faulty crank angle sensor or broken timing
belt is suspected.

® Power to the crank angle sensor is supplied from

the control relay and is earthed to the body. The
crank angle sensor generates a pulse signal as it
repeatedly connects and disconnects between 5
V voltage supplied from the engine control unit
and earth.

Hint 4: If the tachometer reads O r/min when the

engine that has failed to start is cranked, the
primary current of the ignition coil is not
turned on and off. Therefore, troubles in the
ignition circuit and ignition coil or faulty
power transistor is suspected.

Hint 5: If the engine can be run at idle even though

the crank angle sensor reading is out of
specification, troubles are often in other than
the crank angle sensor.

[Examples]

(1) Faulty engine coolant temperature sensor
(2) Faulty idle speed control servo

(3) Poorly adjusted reference idle speed

INSPECTION
Using MUT-11
Function [tem No. | Data display Check condition Check content ; Normal state
Data reading 22 Cranking ® Engine cranking Compare cranking Indicated
speed ® Tachometer con- spee_d and MUT-II speed to agree
nected reading |
NOTE

(1) The tachometer indicates a third of the actual engine speed. Therefore, 3 times the tachometer indication is the actual

engine speed.

(2) When the tachometer is set to the 2-cylinder range, it indicates actual engine speed.

Function I[tem No. | Data display Check condition Coolant temperature °C ("!F)tandard value r/min.
Data reading 22 Idle speed ® Engine: Running at | At-20 (-4) 1275-1475
idle
e Idle position switch: At 0 (32) 1225-1425
ON At 20 (68) ' 11001300
At 40 (104) 950-1150
At 80 (176) | 600-800
Waveform inspection with analyzer
Refer to cam position sensor section (P.13-79-60.)
© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F REVISED




On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

13-79-66

HARNESS INSPECTION

1 Harness side | Check for continuity between
connector the crank angle sensor and the
control relay.
: —-—> (2
® (rank angle sensor connector:
Nk Disconnected
s(716(5 e Control relay connector:

Control relay Disconnected “ Repair the
harness side NOTE harness.
connector Touch ohmmeter probes to both (®[3]- ®3)

ends of the harness
6AF0061
2 Check for continuity
Harness side of the earth circuit.
® connector e C(Crank angle sensor
connector: Disconnected o —_— 3

xR

—+t>Repair the

harness.
< (®[1]- Earth )
6AF0062
3 Egﬁ‘ﬂgrﬁgggc" Check for an open-circuit, or
side connector | @ short-circuit to earth
Harness between the crank angle
! 69 ] ang
@ side connector sensor and the engine control {6R —> 4
unit.
® FEngine contro!l unit
connector: Disconnected Repair th
epair
) ® Crank angle sensor “ har?waes; ©
I connector: Disconnected (®2)—[s)
6AF0063

Harness side
@ connector

Measure the impressed
voltage.

® (Crank angle sensor
connector: Disconnected

® Engine control unit
connector: Connected

- ¢

—> o

® [gnition switch: ON > ’maep(l:rfg;ne
Voltage (V) control
unit.
6AF0064 4.8-52
© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F REVISED



13-79-67 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
- of MPI Components

IGNITION SWITCH-ST [M/T only]

Engine control unit connector

n_ o on

Engine control unit

B [N TRI PN ©

(43
4s
[X3]
19

Ignition switch (ST)

51 71

(X4
[ K4
or
1
Tr
£y
4

o

st

IS |

re
§9
99
L9
[X]
69
0Z
14
tL

:

P9FU0101

1FU0638

OPERATION

® The ignition switch-ST inputs a high signal to the
engine control unit while the engine is cranking.
The engine control unit provides fuel injection con-

trol, etc., at engine startup

INSPECTION
Using MUT-1I

ignition switch to
based on this signal.

When the ignition switch is set to START, the
battery voltage at cranking is applied through the

the engine control unit, which

detects that the engine is cranking.

Function ltem No.| Data display Check condition Engine Normal indication
Data reading 18 Switch state  [Ignition switch: ON Stop OFF
Cranking ON

HARNESS INSPECTION

side connector

1 Engine control Measure the input voltage to the
unit harness engine control unit.
side connector . . N
— ® Engine control unit connector: (_\\
Disconnected OK' > 2
e Ignition switch: START \_/
e51) Voltage (V) Repair the
=t harness.
8 or more (51 — Ignition
switch)
= 6FU1258
2 Engine control Check for continuity of the earth
unit harness circuit.

® Engine control unit connector:

Disconnected

6FU1259

harness.
“ ~T> (71 Earth)

Repair the

© Mitsubishi Motors Corporation
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. . On-Vehicle Inspection
FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPi Components ~ 13-79-68
IGNITION SWITCH-ST AND INHIBITOR SWITCH [A/T only]
- tch
inhibitor switc Igﬂtion switch (ST)
® Equipment Inhibitor
side switch
connector 6
X203, ¢ N>
o020
2p 1R
09G0009 5
Starter S
terminal 51 AT71
Z VAN
Engine < -
control
unit i
TFU1528
Engine control unit connector
9FUO101

OPERATION

® The ignition switch-ST inputs a high signal to the
engine control unit while the engine is cranking.
The engine control unit provides fuel injection
control, etc., at engine startup based on this
signal.

When the ignition switch is set to START, the
battery voltage at cranking is applied through the
ignition switch and inhibitor switch to the engine
control unit, which detects that the engine is
cranking. In case the selector lever is in a
position other than the P/N range, the battery
voltage is not applied to the engine control unit.
The inhibitor switch converts the selector lever
position (whether it is at the P/N range or at
others) into high/low voltage and inputs it to the
engine control unit, which then controls the idle
speed control servo based on this signal.

© Mitsubishi Motors Corporation Jun. 1994

PWJES086-F

® The battery voltage in the engine control unit is
applied through a resistor to the inhibitor switch.
When the selector lever is set to the P/N range,
continuity is produced between the inhibitor
switch terminal of the engine control unit and
earth through the starter motor, thereby making
the terminal voltage go low.

TROUBLESHOOTING HINTS

if the inhibitor switch harness and individual part
check have resulted normal but the inhibitor switch
output is abnormal, poorly adjusted control cable is
suspected.

REVISED



On-Vehicle Inspection

13-79-69 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

INSPECTION
Using MUT-II
IGNITION SWITCH-ST

Function ftem No. Data display Check condition Engine Normal indication
Data reading 18 Switch state Ignition switch: ON Stop OFF
Cranking ON

INHIBITOR SWITCH

Function Item No. Data display Check condition Select lever position Normal indication
Data reading 29 Shift position Ignition switch: ON PorN PorN
D.2 LorR D 2 LorR

HARNESS INSPECTION

1 Measure the power supply voltage of
the inhibitor switch

e Engine control unit connector:

)

® Harness side

connector :
Disconnected —
¢ Inhibitor switch connector: @ > 2
Disconnected
* Ignition switch: START gg\jav%l; the
Voltage (V) —_ '(S::Jrgﬁh/
SV

Check for continuity between the
inhibitor switch and the engine
—— | control unit.

+ Engine control unit connector:
Dlsannected
¢ Inhibitor switch connector:

2

® Harness side
connector

3

%’ %

Disconnected Repair the
NOTE —I> harness.
Touch the ohmmeter probes to both ( - [])
ends of the harness. (@Xe]- )

Measure the inhibitor switch terminal
input voltage.

¢ Engine control unit connector:
Connected

* Inhibitor switch connector:
Disconnected

* Ignition switch: ON

_.>

xR
I

| Repair the
Voltage (V) engine
Y, control unit.

7FU1529

INHIBITOR SWITCH INSPECTION
Refer to GROUP 23 — Service Adjustment Procedures.
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of M Components . 13-79-70

VEHICLE SPEED SENSOR

Vehicle speed sensor Engine control unit

5V

66

18W1508 ® Equipment
side connector

V) %} ®

5
. [
votage 4 Vehicle speed sensor
> (Inside speedometer) I )

162478 Equipment side connector 43
31{32(33|34|35|36 37138(39140]41(42143|44
FEREEEX EEEE e L
0 7TFU1533
Frequency
(Hz)
Engine control unit connector
VethleSpeed(km/h) wlo|N|je|v[oj=|viwialn|ojo|o]={n|wn alnjo|Ni®|[O[O]|—in
162451 9FUOIOT
OPERATION
e The vehicle-speed sensor is incorporated within mately 5V voltage applied from the engine control
the speedometer; it converts vehicle-speed data unit, produces vehicle-speed signals.

to pulse signals and inputs those signals to the

engine control unit. The engine control unit, based TROUBLESHOOTING HINTS

upon those signals, regulates the idle-speed servo, If there is damaged or disconnected wiring, or a
etc. short-circuit, of the vehicle-speed sensor signal circuit,

e The vehicle-speed sensor, by intermitting by the the engine may stall when the vehicle speed is re-
reed switch the flow (to earth) of the approxi- duced and the vehicle is stopped.

HARNESS INSPECTION

, | -
1 E,’:ﬁ'gg,ﬁgggo Check the vehicle speed sensor output

side connector circuit for continuity.

e Engine control unit connector:
Disconnected.
® Move the vehicle. > 4

Continuity

““’M oK — [2
- Non-con-
tinuity One rotation

© Mitsubishi Motors Corporation  Jun. 1994 PWJES086-F REVISED




On-Vehicle Inspection

13-79-71 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

ine control o
2 E’,}%‘hf,,f;‘;ss Check for an open-circuit or a

side connector|  short-circuit to earth, between the
engine control unit and the vehicle
speed sensor.

e Vehicle speed sensor
connector: Disconnected

e Engine control unit connector:
Disconnected

@® Harness side
connector

3

£ 2

-t Repair the
harness.

(@] - )

3

@ Harness side
connector

BATaaTAZ]MIAoI 39[38[37] <[36]35]34]33] 3213‘\_]

Check for continuity of the
earth circuit.

e Vehicle speed sensor
connector: Disconnected

— 4

Repair the
harness.
> (@@ -
Earth)

Measure the impressed voltage.

¢ Vehicle speed sensor
connector: Disconnected

* Engine control unit
connector: Connected

e |[gnition switch: ON

4

@ Harness side
connector

AN

&R R

Replace
Voltage (V the
ge (V) > engine
control
45-49 unit.
TFU1531

SENSOR INSPECTION
Refer to GROUP 54 - Meters and Gauges.
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of M Components . 13-79-72

POWER STE
/d ) /‘ | | ‘//
N

. Power steering
fluid pressure switch

ERING FLUID PRESSURE SWITCH

Engine control unit

ol
7FUI491 -
37
@ Harness side
Power steering fluid connector
pressure switch Al KR
]
ON ¢ I
OFF ! ‘ 2t
686-1177 1471-1961 Pressure [kPa (kg/cm?, psi)
(7-12, 100-171)  (15-20, 213-284) 7FU0536
01L0438
OPERATION

© Mitsubishi Motors Corporation

The power steering fluid pressure switch converts
presence/absence of power steering load into
low/high voltage and inputs it to the engine
control unit, which then controls the idle speed
control servo based on this signal.

The battery voltage in the engine control unit is
applied through a resistor to the power steering

Jun. 1994

PWJE9086-F

fluid pressure switch. Steering operation causes
the power steering fluid pressure to increase,
turning the switch on. As a result, continuity is
produced between the battery voltage applied
and earth. This causes the power steering fluid
pressure terminal voltage to go from high to low.
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On-Vehicle Inspection
- of MP| Components

13-79-73 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

INSPECTION
Using MUT-II
Function ltem No.| Data display Check condition Steering wheel Normal indication
Data reading 27 Switch state  [Engine: Idling Steering wheel neutral OFF
position (wheels
straight-ahead direction)
Steering wheel half turn - |ON

Checking Fluid Pressure

Steering wheel Fluid pump delivery pressure (ref. value)

Straight forward 686-1,177 (7-12, 100-171)

1,471-1,961 (15-20, 213-284)

kPa (kg/cm2, psi)

Turned kPa (kg/cm?, psi)

HARNESS INSPECTION

1 Egﬁiﬂgrﬁgggo' Check for open-circuit or short circuit
side connector | Petween the power steering fluid pres-
® Harness side sure switch and the engine control uit.
connector ®) *  Power steering fluid pressure OK —> (92
switch connector: Disconnected ‘\\/
* Engine control unit connector:
— Disconnected .
Repair the
“ —t3» harness.
i (@01 - @)
7FU1235
Measure the applied voltage.
9
*  Power steering fluid pressure ~
® Harness side switch connector: Disconnected \\\
connector * Engine control unit connector: OK —1>
Connected ‘ _/
¢ Ignition switch: ON N
Voltage (V) “ Replace the
W, — > engine
sV control unit.
7FU0505
SENSOR INSPECTION
Refer to GROUP 37 — Service Adjustment Procedures.
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of Ml Components.  13-79-74

AIR CONDITIONER SWITCH AND POWER RELAY

Ignition switch (IG)

Engine coolant [OFF ¢

temperature « Pon

switch OFJ»
e
TonN

3

LOFF Air conditioner
““\, compressor
ONe {e|ay

4 1
Engine control 22

( 45 A
_ ‘ unit Air conditioner
Engine control unit connector compressor
0 O R P o I = allslsl3 =

alule

SE
9€
LE
8 €
zs
‘1 €S
rs
s
LS8
é¢
09

r
re

or
Ly
Ty
cr
rr
r
¥
9
9
re
9
99
(W4
s

Niw
wlolo

L
[]

[
0z
L

%4
vz

9FUO0I01
7FU0821

OPERATION . TROUBLESHOOTING HINTS

® The air conditioner switch applies battery voltage If the air conditioner compressor’s magnetic clutch is
to the engine control unit when the air conditioner not activated when the air conditioner switch is
is switched ON. switched ON during idling, it is probable that the cause

L When -the air cqnditiqner signals are input, the is a malfunction of the air conditioner control system.
engine control unit activates the idle-speed control

servo, and also switches ON the power transistor.
As a result, current flows to the power relay coil
and the relay switch is switched ON; the aircondi-
tioner compressor’'s magnetic clutch is activated.
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13-79-75 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
= of MPI Components

INSPECTION
Using MUT-II

Air conditioner switch

the air conditioner switch is

switched ON.)

Function ltem No. | Data display | Check conditions Air conditioner Normal display
switch
Data reading | 28 Switch e Engine idling (The air OFF OFF
status conditioner compressor
should be activated when ON ON

Air conditioner power relay

Function ltem No. Data display Check conditions Air conditioner switch | Normal display
Data reading | 49 Air condi- ® Engine: idling after | OFF OFF (Compressor
tioner power warm up clutch non-activation)
relay status
ON ON (Compressor

clutch activation)

HARNESS INSPECTION

1

]

m

aQ

"anD—- @
o

the air conditioner circuit.

® Engine control unit connector:
Disconnect

® Ignition switch: ON

® Air conditioner switch: ON

Measure the power supply voltage of

AN

Check the Air

Voltage (V) conditioner
Engine control “ 3 circuit.
unit harness
side connector sV
01R0863
AIR CONDITIONER INSPECTION
Refer to GROUP 565.
© Mitsubishi Motors Corporation  Jun. 1994 PWJE9086-F REVISED




. . On-Vehicle Inspection
FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components 13-79-76
DETONATION SENSOR <DOHC>
/ = 7 M
D — ’ e Engine control unit
// \
\ it
- < \I
</_ Y. 58
. Equipment side m
'/— Detonation sensor P ® cgrlerl%ctor i !
—\ (| 7FUNEY )
R1 R2
ik
i
c
€L S
(== T .
€S
o¢
I 83
! xey
ool
SEL1208
@ Harness side 7FU1075
connector
Engine control unit connector
9FUOION

OPERATION

The detonation sensor generates a voltage propor-
tional to the magnitude of cylinder block vibration
due to knocking and inputs it to the engine control
‘unit. Based on this signal, the engine control unit
provides retard control of the ignition timing.

© Mitsubishi Motors Corporation

Jun. 1994
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TROUBLESHOOTING HINTS

When knocking occurs while driving under high-load
conditions, the following problems are suspected in
addition to the detonation sensor itself.

(1) Inappropriate ignition plug heat range
(2) Inappropriate gasoline
(3) Incorrectly adjusted reference ignition timing

REVISED




On-Vehicle Inspection

13-79-77 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MP| Components

HARNESS INSPECTION

1 E”.‘%i;\‘e ngtsm’ Check for an open-circuit or a short-
unit harn circuit to earth, between the engine

id ctor

;\é«? side finﬂe control unit and detonation sensor.

e Detonation sensor connector: — 2
Disconnected )

® Engine control unit connector:

- Disconnected Repair the
“ =1 harness.
- (@f1] - [s8)
@ Harness side

connector - - 7FU0906

Check for continuity of the earth

2 TR
circuit.
@ Harness side o Connector: Disconnected
connector
‘ g
Repair the
harness.
O(( > (@2
Earth )

6FU1302
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On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> - of MPI Components ~ 13-79-78
ELECTRICAL LOAD SWITCH <DOHC>
- ¥
bl
(N
/ TS Tail- Defog- | Stop
lamp |ger lamp
relay |relay switch
= Engine control (‘ () l)
unit b b { h d
7FUN70
24
Engine control unit connector
i S T 0 T £ o et e e = ] o 1 e P 4 Engine
control
PP e g P b P P el P P M P B D N unit
9FU0101
7FU0688

OPERATION
°

The electrical load switch inputs ON/OFF state of
the switch of equipment that consumes much
power during idling, namely, equipment with a
large electrical load, to the engine control unit.
Based on this signal, the engine control unit

controls the idle-speed control servo.

When the switch of equipment with a large
electrical load is turned ON, the battery voltage is
applied to the engine control unit to indicate that
the equipment switch is turned ON.

INSPECTION
Using MUT-II
Function tem No.| Data display Check condition Equipment state Normal display
Data reading 33 Switch Operation of equipment: |Lighting switch only: OFF — ON
State OFF OFF — ON
Rear defogger switch OFF — ON
only: OFF — ON .
Brake pedal only: ON — OFF
depressed — Released
© Mitsubishi Motors Corporation Jun. 1994
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On-Vehicle Inspection

13-79-79 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

HARNESS INSPECTION

1 Measure the input voltage of engine
] 24 control unit.
e Engine control unit connector:
8 = Disconnected OK —> 2
?@ ® Lighting switch: ON
(Tail lamp relay ON)
Check circuit
Engine control Voltage (V) =T related to tail
<‘| unit harness sy lamp relay
side connector
= 7FU0689
2 Measure the input voltage of engine
control unit.
e Engine control unit connector: /\
Disconnected —
e Defogger switch: ON @ 3
{Defogger relay ON)
Check circuit
Engine control Voltage (V) —t> related to de-
unit harness fogger relay
side connector SV
- 7FU0689
3 Measure the input voltage of engine
control unit.
e Engine control unit connector:
Disconnected —_— ‘Q
® Brake pedal: Depressed OK
(Stop lamp switch ON)
Check circuit
Engine control Voltage (V) “ -3 related to
unit harness S stop lamp
side connector Vv relay
= 7FU0689
REVISED
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On-Vehicle Inspection

Control relay —

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> - of MPi Components ~ 13-79-80
OXYGEN SENSOR
r = Oxygen sensor
W TR N T l
(( \\\ Oxygen sensor\ _r‘ = @ Equipment
SR o _[_ side connector
' E 00
(3X4)
NARNZEEN 2N ® Harness side
& =0 connector
_ ! !
I
|

Electro motive force (V)
2
2
o
. A
—
[}
QO
3\/

ECI007

,,____
i
|

56 t72

Engine
control
unit

SEL1401

| 6AF0076

Engine control unit connector

==Y

o o an o =

—[njo|afn

—|=[=|~fwfw|w]|w
of=[m[wf=]njulr

[
9€
L€
8 €
3
(43
£S
rs
13
9
I3y
8¢
6%
09
i

L1
8

o

[

IS

[N
wja

t R4
R4
9
6
0
ry
sy
9
s9
99
9
89
69
0/
(4
L

9FU0101

OPERATION
® The oxygen sensor functions to detect the con-

© Mitsubishi Motors Corporation

centration of oxygen in the exhaust gas; it
converts those data to voltage, and inputs the
resulting signals to the engine control unit.

If the air/fuel mixture ratio is richer than the
theoretical air/fuel mixture ratio {i.e., if the con-
centration of oxygen in the exhaust gas is
sparse), a voltage of approximately 1V is output;
if the air/fuel mixture ratio is leaner than the
theoretical air/fuel mixture ratio (i.e., if the con-
centration is dense), a voltage of approximately
OV is output.

The engine control unit, based upon those signals,
regulates the amount of fuel injection so that the
air/fuel mixture ratio becomes the theoretical
air/fuel mixture ratio.

Battery power supply is applied, by way of the
control relay, to the oxygen sensor heater. As a
result, the sensor element is heated by the
heater, so that the oxygen sensor shows excellent
response even if the temperature of the exhaust
gas is low.

Jun. 1994

TROUBLESHOOTING HINTS

Hint 1:

Hint 2:

PWJE9086-F

The exhaust gas purification performance will
worsen if there is a malfunction of the oxygen
SEensor.

If the oxygen sensor output voltage deviates
from the standard value even though the
results of the checking of the oxygen sensor
are normal, the cause is probably a malfunc-
tion of a component related to air/fuel mix-
ture ratio control.

[Examples]

(1) Malfunction of an injector.

(2) Air leakage into the intake manifold from
a leaking gasket.

(3) Malfunction of the air-flow sensor, the
intake air temperature sensor, the baro-
metric-pressure sensor, or the engine
coolant temperature sensor.

REVISED



13-79-81 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
— of MPI Components

INSPECTION
Using MUT-II

Function Item No. | Data display Check conditions Engine condition Standard value
r/min. mV
Data reading 11 Sensor ® Engine: warm-up When sudden 200 or lower
detection (Make the mixture lean by deceleration from
voltage engine speed reduction, and 4,000
rich by racing.) —
When engine is 600- 1,000
suddenly raced
® Engine: warm up using the 700 (I/dling) 400 or lower
oxygen sensor signal, check
trlme air/fuel mixture ratio, and I (changes)
also check the condition of
control by the engine control 600- 1,000
unit
2,000
HARNESS INSPECTION
1 Check for continuity between the
,/\_.? ® Harness side | ©XY9en sensor and the control relay.
connector e Control relay connector: N 2
— Disconnected -
E@CD 2 *  Oxygen sensor connector:
21302111 = (4X3) Disconnected
[ QP
8/7|6|5 NOTE Eepair the
Touch the chmmeter probes to both “ —> harness.
Control rel
Foteas sy ends of the harness. (@01- ®3)
connector
6AF0077
2 Engine control | Check for an open-circuit, or a short-
‘Sjig't hi?fééor circuit to earth, between the engine
®H o ec control unit and the oxygen sensor.
arness si
onmass ee - *  Oxygen sensor connector: —1> |3
Disconnected
2 @ e Engine control unit connector:
Di t .
@@ isconnected Repair the
' ) * —t>» harness.
(@] - )
7FUN32

2 X1

DE

® Harness side
connector

Check for continuity of the earth
circuit.

¢ Oxygen sensor connector:
Disconnected

¢ Engine control unit connector:
Disconnected

R

T e

q Repair the
: harness.
=Y g - @)
Earth)
7FUN33
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On-Vehi i
FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of M Components . 13-79-82

7FUN35

© Mitsubishi Motors Corporation

Jun. 1994

SENSOR INSPECTION

(1)
2

(3)

(4)

(5)

(6)
(7)

Disconnect the oxygen sensor connector.
Check that there is continuity [approx. 20 Q at 20°C
(68°F)] between oxygen sensor connector terminal (D

and terminal @.
If there is no continuity, replace the oxygen sensor.

Warm the engine until the engine coolant temperature
reaches 80°C {176°F) or more.

Use the jumper leads to connect the oxygen sensor ter-
minal @ (connect (+) terminal) and terminal @ (connect
(-) terminal) to the battery (+) and (-) terminals respec-
tively.

Caution

Be careful when connecting the jumper leads, as con-
necting the terminals incorrectly will damage the
oxygen sensor.

Connect a digital-type voltmeter to terminal @ and ter-
minal @.

While repeatedly racing the engine, measure the oxygen
sensor output voltage.

Engine Oxygen sensor Notes
output voltage
When racing the 0.6-1.0V When the air/fuel
engine mixture ratio is
enriched by

racing the engine
repeatedly, a
normal oxygen
sensor will
output a voltage
of 0.6-1.0V.

NOTE

For removal and installation of the oxygen sensor, refer
to GROUP 15 — Exhaust Pipe, Main Muffler and Catalytic
Converter.

PWJE9086-F ' REVISED



On-Vehicle Inspection

13-79-83 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

INJECTORS
Control relay
8
i@lnjector
1 intermediate
Injector Injector Injector Injector Injector Injector : harness
No.1 1 No.2 A1 No3 A1 No4d A1 No.5 A1 No.6 L1 : connector
|  [X21ErE
3018 (3|(9| 4| 5| e
<SOHC- 7] B | |
Injector @ C 2 2 2 2 12 2
irrlwtermediate I, =Y 1
arness connector 3777v‘ 2_~777 17V7_ 2‘777 @7——_ 5-“:
f f) - »(PICKUP |»(PICKUP |»{PICKUP |»(PICKUP |»(PICKUP [»(PICKUP
. ¥ 1 14 2 15 3 16
Q
ﬁ Engine
control
unit
\ ___ 7FUI707
TFU1472
Engine control unit connector
9FU0101
Injector
intermediate
harness connector 7FU1496
OPERATION
® The injectors are electromagnetic-valve-equipped of time that the needle valve is open, or, in other
injection nozzles that function to inject fuel based words, by the length of time of current flow to
upon Injection signals from the engine control the solenoid coil.
untt. ® Battery power supply is supptied, by way of the
® Because the surface area of the injection ports is control relay, to the injectors. When the engine
fixed and because the pressure of the fuel control unit switches ON the power transistor
relative to the pressure within the manifold is also within the unit and current flows to the solenoid
regulates to a fixed pressure, the amount of fuel coil, the injectors open and fuel is injected.
injection by injectors is determined by the length
TROUBLESHOOTING HINTS
Hint 1: If there is a problem with starting while the (1) Malfunction of the circuit for supply of
engine is warm, perform the combustion test power to the engine control unit, or of the
and check for leakage of the injectors. earth circuit.
Hint 2: If the engine can't be started, and the injectors (2) Malfunction of the control relay.
are not activated during cranking, the cause (3) Malfunction of the crank-angle sensor
is probably a malfunction such as described and/or the top dead center sensor.

below. not with the injectors.

© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F REVISED



FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPi Components

On-Vehicle Inspection

13-79-84

Hint 3: If there is a cylinder for which the idling

condition does not change when, during

idling, the fuel injection of the injectors is cut

off in sequence, check that cylinder as de-

scribed below.

(1) Check the injector and harness.

(2) Check the spark plugs and the high-
tension cable.

(3) Check the compression pressure.

Hint 4: If the injector activation time deviates from

the standard value even though the results of

the checking of the injector’s harness and of

the injector itself are normal, the cause may

be presumed to be one of the following.

(1) Incomplete combustion within the cylinder.
(Malfunction of the spark plugs, the igni-
tion coil, the compression pressure, etc.)

(2) Improper adhesion of EGR valve seat.

(3) Increased engine resistance.

INSPECTION
Using MUT-II
Function ltem No. | Data Display Check conditions Engine coolant Standard value
temperature °C (°F) ms
Data reading 41 Activation Engine cranking When 0*2 (32) 15.56-19 <SOHC>
time*! 15-18 <DOHC>
When 20 (68) 38-46.5 <SOHC>
42-51 <DOHC>
When 80 (176) 10-12 <SOHC>
9-11 <DOHC>
Function Iltem No. | Data Display Check conditions Engine condition Standard value
r/min. ms
Data reading 11 Activation Engine coolant temperature: | 700 (idling) 2.6-3.8 <SOHC>
time*3 89-95°C (185-205°F) 2.3-3.5 <DOHC>
{amps and accessories: OFF
Transm'ission: _neutral (P range 2,500 <SOHC> 23-35
for vehicles with A/T) 2,000 <DOHC> | 2.0-3.2
Steering wheel: neutral
position When raced Increases
suddenly

NOTE
*1

- Indicates the injector-activation time when the power source voltage is 11V and the cranking speed is 250 r/min or

less.

*2. At a coolant temperature of 0°C (32°F), there is synchronous injection for all six cylinders.
*3. For a new vehicle [driven approximately 500 km (300 miles) or less)] the injector-activation may be about ten per-
cent longer than indicated above.

Function ltem No. Drive content Check condition Normal condition
Actuator test 01 No. 1 injector shut off Engine: Idling after warm-up Idle state to change further
— {Shut off the injectors in {becoming less stable or
02 No. 2 injector shut off seqguence during after engine | stalling)
warm-up, check the idling
03 No. 3 injector shut off condition)
04 No. 4 injector shut off
05 No. 5 injector shut off
06 No. 6 mjector shut off
© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F REVISED
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On-Vehicle Inspection

6G74 Engine> - of MPI Components

Wave Pattern Inspection Using An Analyzer

(1) Remove the injector intermediate connector and connect the
special tool (harness connector: MD998474).
(2) Connect the probe of an osciloscope as follows.

No.1 | No.2 [ No.3 | No.4 | No.5 | No. 6
cylinder |cylinder [cylinder |cylinder |cylinder |cylinder
CH1
Male connector
terminal No. 3 2 1 / 6 5
7FUIS13 Clip colour Green | White | Blue |Yellow | Red | Black
(lead wire) (Green/ | (White) | (Blue) [(Yellow)| (Red) | (Black)
black)
Standard wave pattern
MT
Point A
3 Observation conditions
501 Function Special patterns
Injector coil Pattent height Variable
induced voltage
(Approx. 7 x 10V) Variable knob pattern Display
, selector
i Point B
Injector drive time Engine r/min. | Idle speed (700 r/min.)
Power voltage
0 Drive signal: ON Drive signal: OFF N
7FU1202

Wave pattern observation points
(Point A): Height of back electromotive force in the solenoid coll

Contrast with standard wave pattern

Probable cause

appear at all.

Solenoid coil back electromotive force is low or doesn't

Short in the injector solenoid

(Point B): Injector drive time

----Idling
— Racing

© Mitsubishi Motors Corporation Jun. 1994

® The injector drive timing will synchronized with the MUT-II

display.

® \When the engine is suddenly raced, the drive time will be
greatly extended at first, but the drive time will soon match

the engine speed.

PWJE9086-F
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HARNESS INSPECTION

1 @ Injector intermediate| Check for continuity between the
harness female injectors and the control relay.
connector ’ i }
* Injector intermediate connector: N\
Disconnected OK —1 2
4131211 .
5171615 ¢ Control relay connector: N /
Disconnected -
NOTE ;
r th
! Touch the ohmmeter probes to both % 1. ﬁggr?elsst. €
Control relay ends of the harness. (@] - @3]
harness side
connector
TFU1498
2 @Lf;ifﬁégg intermediate | Check for an open-circuit, or a short- :
connector circuit to earth, between the engine
R control unit and the injector. OK -1
* Engine control unit connector: \J
Disconnected Repair the
2131211 * Injector intermediate connector: harness.
8171615 Disconnected q( —— (@O-2)
(@)X2] - [14)
(@3] - [
! 3-3)
AX6] -
(@(7] - [9)

<s0'Hc;\‘|niector‘d‘ 4 ACTUATOR INSPECTION

I Yint iat ' . .

harmose con Measuring Resistance Between Terminals

(1) Disconnect the injector intermediate harness connector.

e N\ A
_Injector intermediate ~
harness connector

e (2) Measure resistance value between terminals.
Injector Terminals Resistance value
No. 1 8-3
No. 2 8-2
No. 3 8-1
13-16 O

No. 4 8-7
No. 5 8-6

) No. 6 8-5

7FU1500 (3) Connect the injector intermediate harness connector.
© Mitsubishi Motors Corporation  Jun. 1994 PWJE9086-F
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13-79-87 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

Checking the Injection Condition

(1) Following the steps below, bleed out the residual pres-
sure within the fuel pipe line to prevent flow of the fuel.
{Refer to P.13-79-16.)

(2) Remove the injector.

(3} Arrange the special tool (injector test set), adaptor, fuel
pressure regulator and clips as shown in the illustration
below.

Fuel high
pressure hose  MD998740

MD998706 Return hose

MD998706

Injector
Pressure regulator
(MD116395)

Clip

(MD998746) 7FU0145

(4) Connect the battery’s negative (-) terminal.
(5) Apply battery voltage to the fuel pump check terminal
and activate the fuel pump.

Fuel pump
check terminal

(6) Activate the injector and check the atomized spray condi-
tion of the fuel. The condition can be considered satisfac-

Fuel lips tory unless it is extremely poor.

pressure hose
Return hose

Injector

Battery 6FU0628

(7) Stop the actuation of the injector, and check for leakage
from the injector’s nozzle.

| Standard value: 1 drop or less per minute

(8) Activate the injector without activating the fuel pump;

then, when the spray emission of fuel from the injector
! stops. disconnect the special tool and restore it to its
original condition.

01R0346
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IDLE SPEED CONTROL SERVO (STEPPER MOTOR TYPE)

@ Harness side
connector
oo

Control relay l

i Su—
P § §
i }3 211

2 ) : SASAIL

Ball bearing Magnetic rotor

L

2} Coll
Stepper____|

L. __ . __SELis00|

@ Equipment side
connector

worbuagy  paardesy, lﬂ@:;

motor

™ Coil

Ball bearing
Lead screw

PICK UP
-4

% I3 Y2 ' 6 Idle speed
control servo
PICK UP PICKUP| PICKUP

(e | | Jemmme] | G

Engine control unit

Pintle

/
Throttle body seat 7rU039

prer

7FU0518

Engine control unit connector

=

=Y n =

njw|e|wio|vielo

—|=|=]-}
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$9
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L9
[X3
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0«
1
[

w
o

St
61
(X4
]

9FU0I01

OPERATION
® The intake air volume during idling is controlled

stepper motor or open circuit in the harness
IS suspected.

by opening or closing the servo valve provided in Hint 2: If the idle speed control servo harness and

the air path that bypasses the throttle valve.

® The servo valve is opened or closed by operating
the stepper motor in the speed control servo in
normal or reverse direction.

® The battery power is supplied to the stepper
motor through the control relay. As the engine
control unit turns on power transistors in the unit
one after another, the stepper motor coil is
energized and the motor rotates in normal or
reverse direction.

TROUBLESHOOTING HINTS

Hint 1: If the stepper motor step increases to 100 to
120 steps or decreases to O step, faulty

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F

individual part checks have resulted normal

but the stepper motor steps are out of

specification, the following faults are sus-

pected.

(1) Poorly adjusted reference idle speed

(2) Deposit on the throttle valve

(3) Air leaking into the intake manifold through
gasket gap

(4) Loose EGR valve seat

(5) Poor combustion in the cylinder (faulty
ignition plug, ignition coil, injector, low
compression pressure, etc.)

REVISED
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On-Vehicle Inspection
— of MPI Components

INSPECTION
Using MUT-II

Function ltem No. Data display

Check condition

Load state

Standard value

Data reading 45 :
- tor steps

. Stepper mo- | ®

Engine coolant tem-
perature: 80-95°C
(176-205°F)

Lamps, acces-

Air conditioner
switch: OFF

2-25 steps

Air conditioner
switch: ON

Increase
by 10-70 steps

sory units: All
OFF

® Transmission: Neu-
tral

® |[dle position
switch: ON {com-
pressor clutch to
: be ON if air condi- !
| tioner switch is
ON)

® Engine: Idling

NOTE
When the vehicle is new [within initial operation of about 500 km (300 miles)], the stepper motor steps may be

about 30 steps more than standard.

Wave Pattern Inspection Using an Analyzer
Red NABlue Analizer Measurement method '
Ep o] (1) Disconnect the stepper motor connector, and connect the
(4 X 5X6)]Yellow special tool (test harness: MB998463) in between.

Black Special (2) Connect the analyzer special patterns pickup to the stepper
patterns motor-side connector terminal @ (red clip on the special tool),
pickup terminal ®@ (blue clip), terminal @ (black clip) and terminal ®

(yellow clip) respectively.
7FU1203

Standard wave pattern
Observation conditions

Function

Special patterns
Pattern height High

Pattern selector Display

Engine condition Turn the ignition switch from OFF to ON (without starting the engine).

While the engine is idling, turn the air conditioner switch to ON.

Immediately after starting the warm engine (approx. 1 minute).
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{Point B) (Point A)

Coil reverse Induced electromotive force
electromotive force  from the motor turning
(Approx. 3 x 10V)

N

10~
Stepper motor
control signal
wave patterr

-~

M1 The wave pattern appears for
30} an instant, but soon disappears.

Time
+ - 7FU1204

Wave pattern observation points

Check that the standard wave pattern appears when the stepper motor is operating.

(Point A): Presence or absence of induced electromotive force from the motor turning. (Refer to the
abnormal wave pattern.)

Contrast with standard wave pattern Probable cause

Induced electromotive force does not appear or is extremely small. Motor is malfunctioning

(Point B): Height of coil reverse electromotive force
Contrast with standard wave pattern Probable cause
Coll reverse electromotive force does not appear or is extremely small. Short in the coll

Abnormal wave pattern
" 4 Cause of problem

Motor is malfunctioning. {Motor is not operating.)
Wave pattern characteristics

Induced electromotive force from the motor turning does
£ not appear.

01P0209
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13-79-91 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of Ml Components

HARNESS INSPECTION

1 Check for continuity between the idle

@ Harness side | spead control seryo and the control
connector re|ay

—
//\C—)—Q * Idle speed control servo 2
hj connector: Disconnected
Ak L ¢ Control relay connector:
4(3]2]1 = @) 3A2 4
8171615 —:@ N Disconnected Repair the
Control rela 2 NOTE * —}+ harness.
harn;ss sidg 0 Touch the ohmmeter probes to both (B2I5] -
connector : ends of the harness. ®M3)
D SR
6AF0070
2 Check for an open-circuit, or a short-
- circuit to earth between the engine
47 control unit and the idle speed control —1 Q
Servo.

* Engine control unit connector:
Disconnected

¢ Idle speed control servo
connector: Disconnected

Repair the
* — ?arnes%})
(% - @)

Engine control
unit harness

@ Harness side = side connector (@Xa] - [5])
connector (@e] - [18)

01L0397

ACTUATOR INSPECTION
Checking the Operation Sound

(1) Check that the operation sound of the stepper motor can be
heard after the ignition is switched ON (but without starting
the motor).

(2) If the operation sound cannot be heard, check the stepper
motor’s activation circuit.

If the circuit is normal, it is probable that there is a
malfunction of the stepper motor or of the engine control
unit.

Checking the Coil Resistance
(1) Disconnect the idle speed control servo connector and

connect the special tool (test harness).
l:} (2) Measure the resistance between terminal @ (white clip of
a the special tool) and either terminal (@) (red clip) or terminal
T @ @ (blue clip) of the connector at the idle speed control servo

side.
415]6
| S Standard value: 28-33 Q [at 20°C (68°F)]

(3) Measure the resistance between terminal ® (green clip of

the special tool) and either terminal ® (yellow clip) or
terminal @ (black clip) of the connector at the idle speed
control servo side.

Standard value: 28-33 Q [at 20°C (68°F)]

0
1o IS
41576
% o 9
y | J

(

7FU0010
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FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of Ml Components.  13-79-92
< N o oS Operation Check
Qa2 WP |
~ N ? (1) Remove the throttle body.
x\?»gi\\’—’i (2) Remove the stepper motor.
\\\\ Up '
Q“ ldletspleed
N n SEnvo
: C ) )k ‘(Cs?eprp?er mncgtor)/\

A : _@ -ﬁ N
\ =T 4 @ 7FU1I.BI\

(3) Connect the special tool (test harness) to the idle speed
Whs control servo connector.
4 77 clip (4) Connect the positive & terminal of a power supply {(approx.

A4 6 V) to the white clip and the green clip.
o @ @
Green clip
Idle speed
control servo
[ —
MD998463 7FU0078

(B) With the idle speed control servo as shown in the illustration,
connect the negative O terminal of the power supply to each
clip as described in the following steps, and check whether
or not a vibrating feeling (a feeling of very slight vibration of
the stepper motor) is generated as a result of the activation
of the stepper motor.

Connect the negative O terminal of the power supply to
the red and black clip.

Connect the negative © terminal of the power supply to
the blue and black clip.

Connect the negative O terminal of the power supply to
the blue and yellow clip.

Connect the negative (O terminal of the power supply to
the red and yellow clip.

Connect the negative O terminal of the power supply to
the red and black clip.

Repeat the tests in sequence from ®to (.

(6) If, as a result of these tests, vibration is detected, the stepper
motor can be considered to be normal.

7FU0295

©@ ® ® ® ® ©
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13-79-93 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection

— of MPl Components

IGNITION COIL AND IGNITION POWER TRANSISTOR <SOHC>

O o

Power
transister

Ignition coil

Equipment side connector

N

Ignition timing adjustment

@erminal

N LLLLLL
® Equipment
— side connector
A vd
S Ignition switch 112{3
R LOCK X 5ck 4156
O L
ST!G‘ ;Ez 1Gy Igz ACC
4
7FU1557
® Equipment
Ignition coll side connector
A B C
€] IE] | | SIE]
6 13 12 11 oleleleole
Power Slpark
transistor | {Tach T oxxoxx plug
unit ECE -@ A -@B -g C No. t No. 3 No. 5
No. 2 No. 4 No. &
5 3 2 1
<
PICKUPIPICKUPIPICKUP ®© |gnition timi
Tach gnition timing
ometer LGIDEN GIDEN G adjustment
connector
Engine control unit 1 31 A10 23 1 34
7FU1741
Engine control unit connector
9FU0101

OPERATION

® \When the power transistor unit A is turned ON by
the signal from the engine control unit, primary
current flows to the ignition coil A. When the
power transistor unit A is turned OFF, the primary L
current is shut off and a high voltage is induced
in the secondary coil A, causing the ignition
plugs of No. 1 and No. 4 cylinders to spark.
When the power transistor unit B is turned OFF,
the ignition plugs of No. 2 and No. 5 cylinders

© Mitsubishi Motors Corporation

Jun. 1994

turned OFF.

PWJE9086-F

spark. In addition, when the power transistor unit
C is turned OFF, the ignition plugs of No. 3 and
No. 6 cylinders spark.
When the engine control unit turns OFF the
transistor in the unit, the battery voltage in the
unit is applied to the power transistor unit to turn
it ON. When the engine control unit turns ON the
transistor in the unit, the power transitor unit is

REVISED



FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
— of MPI Components

13-79-94

INSPECTION
Using MUT-II
<Spark Advance>

(s

et timing lamp to

check actual igni-

Function ftem No. | Data display Check condition \ Engine state Standard value
Data reading 44 Ignition ® Engine: Warming ! 700 r/min (Idle) 7-23° BTDC
advance up - ]
e Timing lamp: Set | 2,500 r/min 27-47° BTDC

tion timing)
<lgnition Timing Adjustment Mode>
T
Function ltem No. Data display Check I Terminal condition ‘ Standard value
condition | \
Data list 36 Continuity present or ® FEngine: | Ignition timing ad- | ON
not present between ldling justment terminal is
ignition timing adjust- earthed
| ment terminal and
| earth Ignition timing ad- | OFF
'. justment terminal is |
i disconnected from
! earth
1
<Standard Ignition Timing>
I
Function i Iltem No. | Drive Check condition Normal condition
Actuator test 17 - Set to ignition timing ad- Engine: idling 5° BTDC £ 3°
‘ justment mode Timing lamp: set
Analyzer Wave Pattern Inspection Using an Analyzer
® [gnition coil primary signal
1X2)X3 @@@ Refer to GROUP 16 - Ignition System.
. ® Power transistor control signal.
g?ﬁﬁ'ﬁfs <Measurement method>
pickup (1) Disconnect the power transistor connector, and connect the
special tool (test harness: MB991348) in between. (All termi-
nals should be connected.)
(2) Connect the analyzer special patterns pickup to the con-
7FU1209 nector terminals D (No.3-No.6), @ (No. 2-No. 5) and @
(No.1=No. 4) in that order.
© Mitsubishi Motors Corporation  Jun. 1994 PWJEQ086-F REVISED



On-Vehicle Inspection

13-79-95 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

Standard wave pattern
Observation conditions

Function Special patterns

Pattern height Low

Pattern selector Display

Engine revolutions Approx. 1,200 r/min.

V) “— T —’l T: Revolution time corresponding
i I to a crank angle of 120°

TN
L L Ll

i —b—

16, g: Spark advance value

4 [ |
Crankshaft angle , !
sensor output
wave pattern 2+ L

(Reference) : |

-

——--
R

|
ar (Point) !
Power transistor Wave pattern !
control signal build-up
wave pattern  2f T
0 OFF ON
Dwell section
—» Time
7FU1210
REVISED
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MAl Cammebecio”  13-79-96

Wave pattern observation points

(Point): Condition of wave pattern build-up and maximum voltage (Refer to abnormal wave pattern
examples 1 and 2.)

Condition of wave pattern build-up and maximum voltage Probable cause

Rise to the right to approximately 4.5V from around 2V. Normal

Becomes a rectangular wave at approx. 2V Broken wire in ignition primary circuit
Becomes a rectangular wave at power voltage Malfunction of the power transistor

Examples of abnormal wave patterns
e Example 1
Wave pattern during engine cranking
V- — \H !’_1 Cause of.prc‘)bllem- | | o
Broken wire in ignition primary circuit
Wave pattern characteristics

Top-right part of the build-up section cannot be seen, and
voltage value is approximately 2V too low.

- - - Normal wave pattern

01L1060

® Example 2

- - - Normal wave pattern
Ve — ' 4 Wave pattern during engine cranking
Cause of problem
Malfunction in power transistor
Wave pattern characteristics
n 7T 7 Power voltage results when the power transistor is ON.

01L0999

© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F REVISED




13-79-97 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
= of MPI Components

HARNESS INSPECTION

1 Check for continuity between the
ignition coil and the ignition switch
® Harness side H® ess side [1G]. ' OK >
arn Sl L . b—
convnector connector *  Ignition switch connector: 2
32 Disconnected
6|5 ¢ lIgnition coil connector: Repair the
Disconnected harness.
NOTE —T> (0E- @)
Touch the ohmmeter probes to both
ends of the harness.
7TFU1723
2 Check for continuity between the
@ power transistor unit and ignition coil.
Harness sde) Ignition coil connector:
connecto . :
' Disconnected OK — 3
*  Power transistor connector:
Disconnected Repair the
harness.
Harness side —> (B8] - A1)
connector

© Mitsubishi Motors Corporation

TFU1724
3 Measure the power supply voltage of
the ignition coil o ]
B-1 Haress side e Power transistor connector: ‘ K > 4
connector D|s_(:pnnect_ed
e Ignition switch: ON
___IJRepair the
Voltage (V) ‘ % harness.
SV (@111, B2, 13
i — Ignition coil)
7FU1729
4 -2 Check for open-circuit or short-circuit
Harness side ——| to earth between the power transistor
connector '..-d and engine control unit. LOK —> | B
: = ¢ Power transistor connector: \/
S Disconnected _ Repair the
*  Engine control unit connector: harness.
Disconnected “ > (@[] - [)
-@)
Engn;e control E% - % )
;rgé cgrr?r?:gtor (®FE]-[B1)
T T 7RUI250
5 _» Check for continuity of the earth
Harness side circuit of the ignition power transistor. -
connector e Power transistor connector: / 2 6
AN Disconnected \OK —
{6 X5 X4X3X2 (1) )
Repair the
harness.
O(( > (-
Earth)
7FU0700
Jun. 1994 PWJE9086-F REVISED



On-Vehicle | i
FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of Ml Components . 13-79-98

-2 Measure the power transistor control
Harness side signal voltage. /"\
connector :
*  Power transistor connector: ¥ R
Disconnected OK/ > 7
» Ignition switch: START S
Disconnected Repair the
Vorage OK —> oo,
~ 05-40 ©2]- @)
(®[3]-[d)
7FU1252
Measure the terminal voitage of the
7 I ignition timing adjustment terminal. e
© Ignition 8 3 * Ignition switch: ON /i \ > ‘g
timing H OK/
adjustment Voltage (V) S
terminal 40-52
Repair the
J harness.
(©0]-p4)
7FU1060

ACTUATOR INSPECTION
Refer to GROUP 16 — Ignition System.
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On-Vehicle Inspection

13-79-99 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components
IGNITION COIL AND IGNITION POWER TRANSISTOR <DOHC>

\Ignit_i_on coil
(ignition power% |‘|]|MIM
/ .
\K/ I ® Equipment

transistor)
)
= side connector
SZ

Ignition switch 112]3

R LOCK | 4i5|6

e » af #LOCK

10de?® STe °® ‘

16.[1IG:ACC1G1 |16, ACC!

c 4
onnector @ Equipment Equipment © Equipment
L] side connector  side connector side connector
7FU1482 —— —— ]
L1]2])
Ignition coill
2 2 2
© Equipment side connector A % B % ¢
L IE]
=2
i) (2EaEE) 1 1 1
©-1 ©-2
6 13~ 112 11 clecjclclele]
Power : Spark
_ e = lug
Tach B C Lo Xo oo P
transistor acho A JQ B Nol No3 Nob
unit No2 No4 Noé6
5 3 2 114 .
-
PICKUP |PICKUP [PICKUP ® Ignition timing
Tachometer — ) PO PO adjustment
connector
Engine control unit L. 31 L10 23 11 34
AN AN
Ignition timing adjustment
terminal i i
TFU14173
Engine control unit connector
9FUO0101

OPERATION
Refer to P.13-79-93.

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F REVISED



On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

13-79-100

INSPECTION
Using MUT-II
<Spark Advance>

check actual igni-

(set timing lamp to

Function ltem No. | Data display Check condition Engine state | Standard value
Data reading 44 - Ignition ® Engine: Warming ' 700 r/min (Idle) 2_18° BTDC
| advance up :
: e Timing lamp: Set 2,000 r/min 18-38° BTDC

tion timing) |
<lgnition Timing Adjustment Mode>
Function Item No. Data display Check ‘ Terminal condition ‘ Standard value
condition J
= T
Data list 36 Continuity presentor | @ Engine: | Ignition timing ad- ‘ ON
‘ not present between ldling i justment terminal is
! ignition timing adjust- earthed |
ment terminal and !
earth Ignition timing ad- | OFF

justment terminal is
disconnected from
earth

<Standard Ignition Timing>

Function Item No.

Drive

Check condition

Normal condition

Actuator test 17

Set to ignition timing ad-
justment mode

Engine: idling
Timing lamp: set

5° BTDC + 3°

Wave Pattern Inspection Using an Analyzer

Refer to P.13-79-94.

© Mitsubishi Motors Corporation
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13-79-101 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
of MPI Components

HARNESS INSPECTION

1

(® Harness side
connector
AvA
3121
654

®.® ©
Harness side
connector

Check for continuity between the
ignition coil and the ignition switch
[1G].

e Ignition switch connector:
Disconnected

* Ignition coil connector:
Disconnected

NOTE
Touch the ohmmeter probes to both
ends of the harness.

OK — |2

Eepair the

arness.

o« T @E- @F)
(®(2] - Bfa))
(©2] - Bia)

7TFU1501

Check for continuity between the
power transistor unit and ignition coil.

® ® © * Ignition coil connector:
Harness side o] d 3
connector . P'chnprgme'sto c o K >
N « BE— ower transistor connector:
{616 4 31211} Disconnected Repair the
-2 h
. arness.
' arness side q:(
connector 2 - ..;
(©(2] - ©Xe)
TFU1502
3 Check for continuity between the
power transistor and ignition coil.
: 300 oo OK — [4
arness side Harness side * Ig_nmon coll connector: \\
connector connector Disconnected
S e Power transistor connector:
Qali2l) Disconnected

Repair the
—1s, harness.
C)(( > @zl - )

(@2] - ©X6))
(@(2] - ©fs)
TFU1503
Check for short-circuit to earth
4 between the power transistor and /\
ignition coil. (OK/ —> |5
_2"" ®. ®. ©. e Ignition coll connector: \\/
. Eig;r;zscstos;de Disconnected
] *  Power transistor connector: Check the
Disconnected w —3 primary
circuit of the
ignition coll
for

short-circuit.

9) -2
arness side

Check for open-circuit or short-circuit

: ——| to earth between the power transistor
connector l---d and engine control unit. f\ 6
C ol | °  Power transistor connector: \_/
: Kl Disconnected )
e Engine control unit connector: Repair the
Disconnected harness.
—>» (©0]- (1))
Englrr\‘e control @E - )
it -
;dle c?)%nr?:cstor 5 _ % g
© T 7FU1250
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On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> ~ of MPI Components

13-79-102

Check for continuity of the earth

%r"nzess side circuit of the ignition power transistor. -
connector »  Power transistor connector: 6K\ > 7
P~~~ Disconnected ‘ | —
KQAQAQAOAQA A‘ \\ \_/ /
Repair the
harness.
O(( > (@0 -
Earth)
-2 Measure the power transistor control
arness side signal voltage. T
connector ¢ Power transistor connector: "
Disconnected ' \OK/ -T> 8
* Ignition switch: START .
Disconnected Repair the
Volt “ ——1>3 harness.
o5 a0 - @)
I — (©E - M)
7FU1252
Measure the terminal voltage of the
8 ] ignition timing adjustment terminal. —
" 8 = + Ignition switch: ON N
® Ignition — 0 gnitio nen: ] Q
timing » (OK >
adjustment Voltage (V) \\_/
terminal T
40-52
Repair the
“ — harness.
J (@©0]-B)
7FU1060
ACTUATOR INSPECTION
Refer to GROUP 16 — Ignition System.
© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F REVISED



On-Vehicle Inspection

13-79-103 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MP| Components

VARIABLE INDUCTION CONTROL SOLENOID VALVE <DOHC>

o
/ Variable induction
control solenoid vaive

TFU1485

Engine control unit connector

P P21y

s P
ZS b
9 &

==t

wf-

A3
£L
re
SE
£6
|47
Ss

—=|pjw|sln|o|Niwlo

[N}
3

Z

9€
L€
[
9
ras
8s
65
09

(X4
[ X4
re
sz
Zr
cr
rr
sy
9y
z9
€9
[
s
99
L9
89
69
0L
[
|4

oflw
of o

8t
6
[ X4
1

LI ENRY

9FU0101

Control relay

Equipment side Al

connector ) ) .
v Variable induction
control solenoid valve
(1] X %
Harness side 2

connector

Engine
control
unit

SEL1206

01A0324

OPERATION

® The varnable induction control solenoid valve is
an ON-OFF type of solenoid valve, and converts
the vacuum motor pressure into the intake mani-
fold pressure or atmospheric pressure inside the
vacuum tank.

® Battery voltage is supplied to the variable induc-
tion control valve via the control relay. When the
engine control unit turns the power transistor
inside the unit ON, current flows to introduce the
intake manifold vacuum into the vacuum motor.
This causes the vacuum motor to operate.
Thus, the control valve will close.

INSPECTION
Using MUT-II
Function ltem No. Drive contents Check condition Normal condition
Actuator test 11 Solenoid valve is switched ® [gnition switch: ON Operating noise is heard
from OFF to ON. when driven

© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F ADDED



On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

13-79-104

HARNESS INSPECTION
1 Check for continuity between variable
— induction control solenoid valve and
® Harness side | control relay.
. connector | . ariable induction control OK — |2
4|3[2] 17 20 - solenoid valve connector:
8{76l5 =& Disconnected
8 Control relay * Control relay connector:
harness side Disconnected .
—_ Ly Repair the
connector NOTE “ > harmness.
Touch the ohmmeter probes to both (@[ - @3)
ends of the harness.
6AF0073
2 Check for an open-circuit, or a short-
circuit to earth, between the variable
. induction control solenoid valve and
@ Harness side the engine control unit. /\

connector

Engine
control
unit
harness
side
connector

9FU0040

e Variable induction control
solenoid valve connector:
Disconnected

* Engine control unit connector:
Disconnected

| N
oK
oK —

> Lo

~» Repair the
harness.

(@021 - )

ACTUATOR INSPECTION

Refer to GROUP 15 — Service Adjustment Procedures.

© Mitsubishi Motors Corporation Jun. 1994
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On-Vehicle Inspection

13-79-105 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components
PURGE SOLENOID

Pufge solenoid

® Equipment side
connector Control relay

1

| Purge solenoid
v

7FU1515

| ® Harness side

-'EUZL‘_‘ connector 2

9
Engine
control
unit
01A0324
Engine control unit connector
9FUO101
OPERATION
e The purge solenoid is an ON/OFF type of e Battery power supply is supplied, by way of
solenoid valve; it functions to regulate the the control relay, to the purge solenoid. When the
introduction of purge air from the canister to engine control unit switches ON the ignition
the intake manifold plenum. power transistor within the unit, current flows
to the coil, and purge air is introduced.
INSPECTION
Using MUT-I1
Function Item No. Drive contents Check condition Normal condition
Actuator test 08 Solenoid valve is switched ® |gnition switch: ON Operating sound is heard
from OFF to ON. when driven

© Mitsubishi Motors Corporation Jun. 1994 PWJE9S086-F ADDED



onve .
FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of Mbl Components . 13-79-106

1 Check for continuity between the
\ ([T ® Harness purge solenoid and the control relay.
! N side e Purge solenoid connector:
connector Disconnected —> |2
413|211 e Control relay connector:
8765 Disconnected
Control relay NOTE Repair the
Eg;nnzscstc?rlde e Touch the ohmmeter probes “ -> TQ?\S&J?S—S)
to both ends of the harness.
6AF0073
2 Check for an open-circuit, or a short-
Engne [ circuit to earth, between the

Harness side
connector

Disconnected
L e Engine control unit
connector: Disconnected

Repair the
harness.

—T> (@2

ﬁﬂ'ﬂm' purge solenoid and the engine
harness i
harr contF:ol unit. | ; OK >
connector ® Purge solenoid connector:
£ 0]

7FU0526

ACTUATOR INSPECTION
Refer to GROUP 17 — Service Adjustment Procedures.
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On-Vehicle Inspection

13-79-107 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPi Components

EGR CONTROL SOLENOID VALVE

Control relay

1 ,
A @ Eguipment side

connector
EGR control
solenoid valve X E EZ
7FU1514
Y2
(54

Engine

control

unit

o1wes7

Engine control unit connector

==Y

O Y U B O PN
=|wju|a|ulo|v]|e]|o bt el bk g

ts

w
wio|N|ef—

rjn|o|~im

(3
[ %4

~in alain|s
w N w

61
(R4
rr
99
L9
89
69
04
[
(]

9FUOI01

OPERATION TROUBLESHOOTING HINTS

® The EGR control solenoid valve is a duty control If the results of EGR control solenoid valve on-vehicle
type solenoid valve. It makes control by leaking and off-vehicle inspections are normal but the self-
EGR valve operating negative pressure to the diagnosis code for EGR system failure is displayed,
throttle body A port. check the EGR valve, vacuum hose and EGR passage

® Power supply from the battery is sent through the for blocking.
control relay to the EGR control solenoid valve.
When the engine control unit turns off the power
transistor inside the unit, current no more flows
through the coil and EGR valve operating negative
pressure leaks.
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On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> ~ of MPI Components

13-79-108

INSPECTION
Using MUT-11
Function l Item No. Drive content Check condition Normal state
Actuator test 10 Change solenoid valve Ignition switch: ON Operating sound is
i  from OFF to ON state heard when driven
HARNESS INSPECTION
1 ® Harness Check for continuity between EGR
side control solenoid valve and control relay
W /\é\ connector ® EGR control solenoid valve s
J connector: Disconnected 2
Fgll% % 15'11 e Control relay connector:
: Disconnected
Harness side ;
connector —+>»Repair the
NOTE harness.
Touch the ohmmeter probes to (@[]-®3])
6AF0074 | DOth ends of the harness
2 Engine control unit Check for an open-circuit, or a short-
harness side connector| circuit to earth, between the EGR
) control solenoid valve and the engine ﬁ
® Harness side control unit. OK\ —1>
connector 4 |
® EGR control solenoid valve con- \_/
2 TR
nector: Disconnected
. .
® Engine control unit connector: _
L— Disconnected —1> Repair the
harness.
(@(2]- )
01A0825

ACTUATOR INSPECTION
Refer to GROUP 17 — Exhaust Gas Recirculation (EGR)System.
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13-79-109 FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of MPl Components.

ANTI-SKID BRAKE SIGNAL

ABS ECU

<Standard wheelbase> <Long wheelbase>>

ABS control unit equipment

/ side connector ”L—@_S

1]2]3[4] A [5]6]7]8
9 [10[11)1213palis|16[17)18 A
' 12
QL\’ $—— ABS HU

//\/?‘_(\_‘/?\ ABS

ABS ‘ \ _
control unit 16e0236 | control unit

16E0237 Engine
control
unit 44
Engine control unit connector
9FUOI101 7FUN37
OPERATION
® The anti-skid braking signal is output by the anti- ® The ABS control unit turns the power transistor
skid braking system (ABS) control unit to the ON when the motor relay is being driven, and the
engine control unit as a signal to indicate whether output terminal which has battery voltage applied
the motor relay is being driven or not. The engine is shorted to the earth. This causes the anti-skid
control unit controls the idle speed control servo braking signal to change from HIGH to LOW.

by means of this signal, and gives accurate anti-
skid braking effectiveness.

HARNESS INSPECTION

Engine control o
1 unit harness Check for an open-circuit, or a short-

side connector | CIrcuit to earth, between the engine

control unit and the ABS control unit.
. ABS control unit connector: OK 1T
Disconnected

ABS control
unit harness
side connector

— ¢ Engine control unit connector:
Disconnected Repair the
% —t— harness.
(@02 - )

= = 6FU1543

FUEL PRESSURE
HOW TO REDUCE THE INTERNAL PRESSURE
Refer to P.13-79-21.

FUEL PUMP OPERATION CHECK
Refer to P.13-79-21.
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of Al Commanecre" 13-79-110

Fue! pressure
gauge

O-ring or gasket

@/ MD998709

IFUO157

%/ MD998742
/

4

/
Fuel pump Q’ﬁ

—

k
Kg@;‘
l"'-:
11

LS
%

o

(]

check terminal fj‘
} / / l!"-aﬁ &=
.’L’,‘ 1 g

=
Ji
@ <

SN “\r

7 FU1493
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FUEL PRESSURE TEST <SOHC>

(1)
(2)

(4)

(5)

(6)

Reduce the internal pressure of the fuel pipes and hoses.
Remove the fuel pressure regulator at the delivery pipe side.

Caution

Cover the fuel pressure regulator with rags to prevent
splash of fuel that could be caused by some residual
pressure in the fuel pipe line.

Set a fuel pressure gauge on the special tool, placing an ade-
quate O-ring or gasket between the gauge end special tool
to prevent fuel leaks.

Install the special tool set in the step (3) between the delivery
pipe and the fuel pressure gauge.

Connect a jumper wire to the terminal for activation of the
fuel pump and to the positive (+) terminal of the battery to
activate the fuel pump. With fuel pressure applied, check to
be sure that there is no fuel leakage from the fuel pressure
gauge and the special tool connection part.

Disconnect the jumper wire from the terminal for activation
of the fuel pump to stop the fuel pump.

Start the engine and let it idle.

Measure the fuel pressure during idling.

Standard value: Approx. 270 kPa (38 psi) at curb idle

PWJE9086-F ADDED



On-Vehicle Inspection

13-79-111 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

(9) Disconnect the vacuum hose (blue stripe) from the intake
manifold and plug the nipple. Then measure fuel pressure.

Standard value: 330-370 kPa (3.3-3.5 kg/cm?,
47-53 psi) at curb idle speed

(10)Check to be sure that the fuel pressure during idling does not
decrease even after the engine is raced a few times.

(11)Use afinger to gently press the fuel return hose while repeat-
edly racing the engine, and check to be sure that there is fuel
pressure in the return hose also.

NOTE
There will be no fuel pressure in the return hose if there is
insufficient fuel flow.

(12)If the fuel pressure measured in steps (8) to (11) deviates
from the standard value range, check for the probable cause
by referring to the table below, and then make the appropri-

ate repair.
Condition Probable cause Remedy
® Fuel pressure is too low. Fuel filter is clogged. Replace the fuel filter.
® Fuel pressure drops during racing. , .
e No fuel pressure in fuel return Malfunction of the valve seat within | Replace the fuel pressure regulator.
hose the fuel pressure regulator, or fuel
' leakage to return side caused by
spring deterioration.
Fuel pump low discharge pressure. Replace the fuel pump.
Fuel pressure is too high The valve within the fuel pressure Replace the fuel pressure regulator.
regulator is sticking.
Clogging of the fuel return hose Clean or replace the hose and/or
and/or the pipe. pipe.
No change of the fuel pressure Damaged vacuum hose or nipple Replace the vacuum hose, or clean
when vacuum hose is connected clogging. the nipple.
and when not connected.
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On-Vehicle | i
FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MP| Components . 13-79-112

(13)Stop the engine and check for a change of the value indicated
by the fuel pressure gauge. The condition is normal if there is

no decrease of the indicated value within two minutes.

If there is a decrease of the indicated value, monitor the speed
of the decrease, and, referring to the table below, determine
the cause of the problem and make the appropriate repair.

Condition

Probable cause

Remedy

After the engine is stopped, the fuel
pressure drops gradually.

Injector leakage.

Replace the injector.

Leakage at the fuel pressure regulator
valve seat.

Replace the fuel pressure regulator.

There is a sudden sharp drop of the fuel
pressure immediately after the engine
is stopped.

The check valve (within the fuel pump)
is not closed.

Replace the fuel pump.

© Mitsubishi Motors Corporation Jun. 1994

(14)Remove all remaining pressure from inside the fuel pipe.
(Refer to P. 13-16.)

(15)Disconnect the fuel pressure gauge and the special tool from
the delivery pipe.

Caution

Because there will be a slight amount of remaining
pressure in the fuel pipe line, use rags to cover so that
fuel doesn’t splatter.

(16)Replace the O-ring at the end of the fuel high-pressure hose
with a new one.

(17)After connecting the fuel high-pressure hose to the delivery
pipe, tighten the installation bolt at the specified torque.

Tightening torque: 5 Nm (0.5 kmg, 3.6 ft.lbs)
(18)Check to be sure that there is no fuel leakage.

M Apply battery voltage to the terminal for activation of the
fuel pump so as to activate the fuel pump.

(@ With fuel pressure applied, check for leakage of the fuel
line.
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On-Vehicle Inspection

13-79-113 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

Fuel pressure
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FUEL PRESSURE TEST <DOHC>

(1) Reduce the internal pressure of the fuel pipes and hoses.

(2) Remove the intake air plenum.

(3) Disconnect the fuel high pressure hose at the delivery pipe
side.

Caution

Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

(4) Set a fuel pressure gauge on the special tool, placing an
adequate O-ring or gasket between the gauge end special
tool to prevent fuel leaks.

(5) Attach the special tool set in step (3) to the delivery pipe.

(6) Connect a jumper wire to the terminal for activation of the
fuel pump and to the positive (+) terminal of the battery to
activate the fuel pump. With fuel pressure applied, check to
be sure that there is no fuel leakage from the fuel pressure
gauge and the special tool connection part.

(7) Measure the fuel pressure.
Standard value: 324-343 kPa (3.3-3.5 kg/cm?, 47-50
psi)
(8) If the fuel pressure measured in step (7) deviates from the
standard value range, check for the probable cause by

referring to the table on the next page, and then make the
appropriate repair.
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Condition

Probable cause

Remedy

Fuel pressure is too low.

Fuel filter is clogged.

Replace the fuel filter.

Malfunction of the valve seat within the
fuel pressure regulator, or fuel leakage to
return side caused by spring
deterioration.

Replace the fuel pressure regulator.

Fuel pump low discharge pressure.

Replace the fuel pump.

Fuel pressure is too high.

The valve within the fuel pressure
regulator is sticking

Replace the fuel pressure regulator.

Clogging of the fuel return hose and/or
the pipe.

Clean or replace the hose and/or pipe.

(9) Disconnect the lead wire from the fuel pump activating
terminal (black) to stop the fuel pump and check for a
change of the value indicated by the fuel pressure gauge.
The condition is normal if there is no decrease of the
indicated value within two minutes.

If there is a decrease of the indicated value, monitor the
speed of the decrease, and, referring to the table below,
determine the cause of the problem and make the appro-

priate repair.

Condition

Probable cause

Remedy

After the fuel pump is
stopped, the fuel pressure
drops gradually.

Injector leakage.

Replace the injector.

Leakage at the fuel pressure regulator
valve seat.

Replace the fuel pressure regulator.

There is a sudden sharp drop
of the fuel pressure immedi-
ately after the fuel pump is
stopped.

The check valve {within the fuel pump) is
not closed.

Replace the fuel pump.

© Mitsubishi Motors Corporation
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(10)Connect a hand vacuum pump to the fuel pressure regu-
lator and apply vacuum of 80 kPa (600 mmHg, 23.6 in.Hg)
to remove all remaining pressure from inside the fuel line.

(11) Disconnect the fuel pressure gauge and the special tool
from the delivery pipe.

Caution

Because there will be a slight amount of remaining
pressure in the fuel pipe line, use rags to cover so that
fuel doesn’t splatter.

(12) Replace the O-ring at the end of the fuel high-pressure hose

with a new one.

(13) After connecting the fuel high-pressure hose to the delivery
pipe, tighten the installation bolt at the specified torque.

Tightening torque:

5 Nm (0.5 kgm, 3.6 ft.lbs.)

(14) Check to. be sure that there is no fuel leakage.
(@ Apply battery voltage to the terminal for activation of the
fuel pump so as to activate the fuel pump.
@ With fuel pressure applied, check for leakage of the fuel

line.

(15) Install the intake air plenum.
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FUEL SYSTEM <4G64 Engine> — General Information

FUEL SYSTEM <4G64 Engine>

GENERAL INFORMATION
MULTI POINT INJECTION SYSTEM DIAGRAM

E13BBAH

*
temperature sensor 3

Fuel tank =—

Catalytic converter

ISC: Idle Speed Control

*1 Oxygen sensor *10 Barometric pres- %1 Injector
*2  Air-flow sensor sure sensor %2 |dle speed control servo
*3 Intake air tempera- e Ignition switch — %3 Purge control solenoid
ture sensor ST valve
*4 Engine coolant ¢ Power supply e Fuel pump control
temperature sensor e Vehicle-speed sen- {control relay)
*5  Throttle position sor Engine con- e Air conditioner power relay
sensor ¢ Air conditioner trol unit ¢ Ignition timing control
*6 Idle position switch switch e Self-diagnosis output
*7 No. 1 cylinder top * Engine warning lamp
dead center sensor
*8 Crank angle sensor
*9 Motor position sen-
sor
Canister
®—
iy * *2
Air-flow -srgrrgglre(v%%ﬂtl'gg 2 ISC servo (DC Motor)
sensor position switch) \ ///FIAV (Wax Type)
2710 e OFF & ON
Air cleaner Purge control
JJ G solenoid valve
Air inlet E> <031 <Y> 13 »g | Crank angle
ﬂ sensor
. No. 1 cylinder
Intake air

*7 {top dead center
Distributor sensor

=— Fuel
Pressure
3 Regulator

PCV Valve

——=-— Fuel pump

PCV: Positive Crankcase Ventilation

*4 THERMO
VALVE

Engine coolant temperature sensor

Vacuum hose color
G: Green

Y: Yellow

L: Light blue

R: Red

B: Black

6FU1695
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13-81

SPECIFICATIONS
GENERAL SPECIFICATIONS

E13CA-B

[tems

Specifications

Fuel
Tank capacity
Standard Wheelbase
Long Wheelbase

dm?® (U.S.gal., Imp.gal.)

75 (19.8, 16.5)
92 (24.3, 20.2)

Fuel pump

Type
Driven by

Electrical, in-tank type
Electric motor

Throttle body
Throttle bore
Throttle position sensor
Idle speed control servo
Idle position switch
Motor position sensor

50 (1.968)

Variable resistor type

Electric motor

Contact type, within throttle position sensor
Variable resistor type

mm (in.)

Engine control unit
Identification model No.

E2T37771

Input sensor
Air flow sensor
Barometric pressure sensor
Intake air temperature sensor
Engine coolant temperature sensor
Oxygen sensor
Vehicle speed sensor
No. 1 cylinder top dead center sensor
Crank angle sensor

Karman vortex type
Semiconductor type
Thermistor type
Thermistor type
Zirconia type

Reed switch type
Photo interruptor type
Photo interruptor type

Actuators
Control relay type
Injector type and number
Purge control solenoid valve

Contact switch type
Electromagnetic 4
ON/OFF type solenoid valve

Fuel pressure regulator
Regulated pressure

kPa (kg/cm?, psi)

335 (3.35, 47.6)

© Mitsubishi Motors Corporation Feb. 1991
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SERVICE SPECIFICATIONS

E13CB-B
[tems Specifications
Standard value
Accelerator cable play mm (in.) [ 1-2 (0.04-0.08)
Basic ignition timing 65°+2° BTDC at curb idle
Curb idle speed r/min. | 750100
ldle speed when air conditioner ON rfmin. | 900 at neutra! position
Basic idle speed r/min. | 750150
Throttle position sensor output voltage V | 0.48-0.52 at curb idle
Throttle position sensor resistance kQ | 3.6-6.5
tdle speed control servo coil resistance [at 20°C (68°F)] Q| 5-35
Motor position sensor resistance kQ | 4-6
Intake air temperature sensor resistance [at 20°C (68°F)] kQ | 2.7
Engine coolant temperature sensor resistance kQ
20°C (68°F) 24
80°C (176°F) 0.3
Fuel pressure regulator pressure kPa (kg/cm?, psi)
Vacuum hose disconnection 330-350 (3.3-3.5, 47-50)
Vacuum hose connection Approx. 270 (2.7, 38)
Injector coil resistance [at 20°C (68°F)] Q| 13-16
SEALANT E13CE-B
ltems Specified sealant Quantity
Engine coolant temperature sensor threaded portion | 3M Nut locking Part No. 4171 or equivalent | As required
SPECIAL TOOLS E13DAB

Tool Number Name

Use

MB991341 Multi-use tester
assembly

Reading diagnosis code
MPI system inspection

MB991419 ROM pack
(for multi-use tester)

Reading diagnosis code
MPI system inspection

MB991348 Test harness set

Inspection with oscilloscope

Adjustment of throttle position sensor

© Mitsubishi Motors Corporation  Feb. 1991
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Tool Number Name Use
% MD998706 Injector test set e Checking injection condition of injector
) g
MD998740 Injector test adaptor

MD998746 Clip

MD998464 Harness connector ¢ Inspection with oscilloscope
{4P, square)
l MD998700 Hose adapter o Measurement of fuel pressure
Red harness (for DLI)  MB991223 Inspection harness e Measurement of terminal voltages

> set connector

M.
’ﬁ/gf ¢ Pin contact

ressure
White harness (for LC) i?mspection

e harness
‘ﬁ/e// e Marketing tester
connection probe
(for general
connectors)

e
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13-84 FUEL SYSTEM <4G64 Engine> — Troubleshooting

TROUBLESHOOTING E13EFAK
EXPLANATION OF TROUBLESHOOTING PROCE-
DURES

Refer to P.13-7.

EXPLANATION AND PRECAUTION RELATED TO
HARNESS CHECKING

Refer to P.13-8.

ENGINE WARNING LAMP
(CHECK ENGINE LAMP)

Among the self-diagnosis items, a engine warning lamp
comes on to notify the driver of the emission control items
when an irregularity is detected.

However, when an irregular signal returns to normal and the
engine control unit judges that it has returned to normal, the
engine warning lamp goes out.

———Engine warning Moreover, when the ignition switch is turned off, the lamp
- lamp M goes out. Even if the ignition switch is turned on again, the
N = 7FU1164 lamp does not come on until the irregularity is detected.

Here, immediately after the ignition switch is turn on, the
lamp engine warning lamp is lit for 5 seconds to indicated
that the engine warning lamp operates normally.

Item indicated by the lightening engine warning lamp

Engine control unit Crank angle sensor

Oxygen sensor No. 1 cylinder top dead
center sensor

Air flow sensor Barometric pressure sensor

Engine coolant temperature Ignition timing adjustment

sensor signal

Intake air temperature sensor | Injector

Throttle position sensor Fuel pump

Caution

Engine warning lamp will come on when the line of ter-
minal for ignition timing adjustment is short-circuited.
Therefore, the lamp will come on even when the ter-
minal for ignition timing adjustment is earthed at the
time of adjusting ignition timing. In this case, however,
it is not abnormal.

ENGINE WARNING LAMP INSPECTION
Refer to P.13-10.
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FUEL SYSTEM <4G64 Engine> — Troubleshooting

13-85

SELF-DIAGNOSIS

The engine control unit monitors the input/output
signals (some signals at all times and the others
under specified conditions) of the engine control
unit.

When it is noticed that an irregularity has con-
tinued for a specified time or longer from when
the irregular signal is initially monitored, passing a
certain number, the engine control unit judges
that an irregularity has occurred, memorizes the
malfunction code, and outputs the signal to the
self-diagnosis output terminals.

There are 15 diagnosis items, including the nor-
mal state, and the diagnosis results can be read
out with a multi-use tester.

Moreover, since memorization of the malfunction
codes is backed up directly by the battery, the
diagnosis results are memorized even if the igni-
tion key is turned off. The malfunction codes
will, however, be erased when the battery ter-
minal or the engine control unit connector is dis-
connected.

The malfunction codes are also erased by setting
the ignition switch to the “ON" position and then
sending the malfunction-code-erase signal from
the multi-use tester to the engine control unit.

DIAGNOSIS CHART

Caution

If the sensor connector is disconnected while
the ignition switch is ON, the malfunction
code is memorized. In this instance, either
send the malfunction-code-erase signal from
the multi-use tester to the engine control
unit, the diagnosis memory will be erased.

The 15 diagnosis items are provided as follows,
and if plural items are activated, they are all indi-
cated sequentially from the smallest code num-
ber.

Caution

Ignition timing adjustment signal malfunction
code is output when the ignition timing ad-
justment terminal line is short-circuited to the
earth. Therefore, the malfunction code is out-
put when the ignition timing adjustment ter-
minal is earthed, however, this is not a mal-
function.

Output Diagnosis item Diagnosis code Check item (Remedy)
preference
order No. Memory
1 Engine control unit - - {Replace engine control unit)
2 Oxygen sensor 1M Retained + Harness and connector
e Oxygen sensor
o Fuel pressure
* Injectors
(Replace if defective.)
e |ntake air leaks
3 Air flow sensor 12 Retained e Harness and connector (If harness
and connector are normal, replace air
flow sensor assembly)
4 Intake air temperature 13 Retained e Harness and connector
sensor e |ntake air temperature sensor
5 Throttle position sensor 14 Retained e Harness and connector
» Throttle position sensor
o |dle position switch
© Mitsubishi Motors Corporation  Feb. 1991 PWJE9086
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Output Diagnosis item Diagnosis code Check item (Remedy)
preference
order No. Memory
6 Engine coolant 21 Retained e Harness and connector
temperature sensor e Engine coolant temperature sensor
7 Crank angle sensor 22 Retained e Harness and connector (If harness

and connector are normal, replace
distributor assembly.)

8 Top dead center 23 Retained e Harness and connector (If harness
sensor (No. 1 cylinder) and connector are normal, replace
distributor assembly.)

9 Vehicle speed sensor 24 Retained ¢ Harness and connector
(reed switch) e Vehicle speed sensor (reed switch)
10 Barometric pressure 25 Retained ¢ Harness and connector (If harness
sensor and connector are normal, replace

barometric pressure sensor assembly.)

11 Ignition timing 36 - e Harness and connector
adjustment signal

12 Injector 41 Retained e Harness and connector
e Injector coil resistance

13 Fuel pump 42 Retained e Harness and connector
o Control relay

14 Servo valve position 55 Retained o Harness and connector
sensor e |ISC servo (If harness and connector
are normal, replace ISC servo
assembly.)
15 Normal state - - -

NOTE
Replace the engine control unit if a malfunction code is output although the inspection reveals that there
is no problem with the check items.

READ OUT OF MALFUNCTION CODE
Refer to P.13-11.
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13-87

CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

Problem symptoms| Starting | Idiing stability Driving Sptl?]%
[s)
E
= z
5 E
o | £
gt _
£ | = & |3 5 8 ©
3| 2 oo o & 5 o
| o | =g | E > © 0 ©
S o || B8] |2 o o
" a +— = o c o ()]
slo 2|58 8|2]8 ¢ 2 - g
c | £ clo |82l xlo|¥ |0 o
-5/ 2 & slglsg|E 8l2/ 8] &
Check Items S | H |z E T & B|S a 2 & e
Power Supply o P.13- 98
Engine Control Unit Power Earth @@ P.13-100
Fuel Pump OROIN] Oononoan P.13-101
Air Flow Sensor @ ®E ®E ® @ P.13-104
Intake Air Temperature Sensor ® @@ @@ ou P.13-108
Barometric Pressure Sensor @Om®E @@ P.13-110
Engine Coolant Temperature Sensor BOEON®GE ®E GER®IME @& P.13-111
Throttle Position Sensor ® 3 (CIaIONrY P.13-112
Idle Position Switch @@= 6GMHE P.13-114
Servo Valve Position Sensor @B |®@E @@ ®BE P.13-116
Top Dead Center Sensor ®E® ® @E P.13-118
Crank Angle Sensor ®E @ ©@ [ ©) P.13-121
Ignition Switch — ST @[@E| 6 M P.13-123
Vehicle Speed Sensor @ @ P.13-123
Air Conditioner Switch and Power Relay ® P.13-123
Oxygen Sensor @ P.13-124
injectors @3 @a @riozeE ®m (O] ® |P.13-126
Idle Speed Control Servo (DC Motor) @EICOH|GEIGE P.13-131
Ignition Coil and Power Transistor @ @ @ ® O @ [ P.13-133
Purge Control Solenoid Valve @ P.13-137
Fuel Pressure ®E G E ®EGeR|I@Z @@ P.13-138

O: Warm engine (figures inside the O indicate the checking sequence.)
[ Cold engine (figures inside the [] indicate the checking sequence.)
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FUEL SYSTEM <4G64 Engine> — Troubleshooting

PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

Item Symptom
Won't start The starter is used to crank the engine, but there is no combustion within the
(no initial combustion) cylinders, and the engine won't start.
o
S | Starting problem There is combustion within the cylinders, but then the engine soon stalls.
&% | (initial combustion, then stall)
{Starting takes a long time.) | Engine won’t start quickly.
Idiing  instability  (Rough | Engine speed doesn’t remain constant; changes during idling.
idling) Usually, a judgement can be based upon the movement of the tachometer pointer,
and the vibration transmitted to the steering wheel, shift lever, body, etc. This is
Fry called rough idling.
2
(‘7‘; Incorrect idling speed The engine doesn’t idle at the usual correct speed.
£ | Improper idling continuity This non-continuity of idling includes the following elements.
=] Die out (1) Die out ..... The engine stalls when the foot is taken from the accelerator
Pass out pedal, regardless of whether the vehicle is moving or not.
(2} Pass out ..... The engine stalls when the accelerator pedal is depressed or
while it is being used.
Hesitation “Hesitation” is the delay in Hesitation
Sag response of the vehicle speed Normal
(engine r/min.) that occurs when
the accelerator is depressed in Initial Sl
order to accelerate from the ac%e"e’amf / /
speed at which the vehicle is = | Bepression L
now traveling, or a temporary g S
drop in vehicle speed (engine o POt Sag
r/min.) during such acceleration. %
Serious hesitation is called >
“sag”.
Time 1FU0223
Poor acceleration Poor accleration is inability to obtain an acceleration corresponding to the degree
of throttle opening. even though acceleration is smooth, or the inability to reach
maximum speed.
[=2]
:g Stumble Engine r/min. response s
o delayed when the accelerator
pedal is initially depressed for
accel.eAratnon from the stopped ?,’ Normal
condition. g
o | Initial
;TC—’ accelerator //,'
2 | pedal ;
depression /
L
Idling e Stumble
Time 1FU0224
Shock The feeling of a comparatively large impact or vibration when the engine is
accelerated or decelerated.
Surge This is repeated surging ahead during constant speed travel or during variable
speed travel.
Knocking A sharp sound like a hammer striking the cylinder walls during driving and which
adversely affects driving.

© Mitsubishi Motors Corporation
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FUEL SYSTEM <4G64 Engine> — Troubleshooting / Service Adjustment Procedures 13-89

ltem Symptom
Surge This is repeated surging ahead during constant speed travel or during
o variable speed travel.
>
5 | Knocking A sharp sound like a hammer striking the cylinder walls during driving and

which adversely affects driving.

Run-on (Dieseling)

Stopping

The engine continues to run even after the switch is turned OFF. This is
called dieseling.

““= Fixed SAS
Throttle link X
e
1

—

\
03E0096

Lock nut

Adjusting
nut

o

07R0019
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SERVICE ADJUSTMENT PROCEDURES

ACCELERATOR CABLE INSPECTION AND AD-
JUSTMENT E13FCAZZ

(1) Check that there are no sharp bends in the accelerator
cable.

(2) Check that the engine idling speed is at the normal
value.

(38) Turn the ignition switch to OFF to stop the engine.

(4) Check that the throttle link is touching the fixed SAS
stopper.

(5) Move the plate so that the inner cable play is at the
standard value, and tighten the adjusting bolt.

Standard value: 1-2 mm (0.04-0.08 in.)

FUEL FILTER REPLACEMENT E13FZAM
Refer to P.13-14.
FUEL GAUGE UNIT REPLACEMENT E13FDAD
Refer to P.13-15.
2-WAY VALVE REPLACEMENT E13FFAD
Refer to P.13-15.
FUEL PUMP OPERATION CHECK E13FGCF

Refer to P.13-15.

HOW TO REDUCE THE FUEL LINE INTERNAL
PRESSURE E13HABH

Refer to P.13-16.
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THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING E13HAJB2

(1)

(2)
(3)

(4)

(5)

(6)
(7)

(8)
(9)

Start the engine and warm it up until the temperature of
the engine coolant reaches 80°C (176°F) or higher; then
stop the engine.

Disconnect the air intake hose at the throttle body side.
Plug the bypass intake port inlet in the throttle body.

Caution
Never let cleaning liquid get into the bypass intake.

Spray cleaning liquid (from the intake port of the throttle
body) onto the valve, and then leave as is for about five
minutes.

Start the engine and race it a few times; then let it run
at idle speed for about one minute.

NOTE
The engine idling speed is unstable (or the engine stalls),
let the engine run with the throttle valve slightly open.

If deposits are not removed from the throttle valve,
repeat steps (4) and (5).

Remove the plug from the bypass intake port inlet in the
throttle body.

Connect the air intake hose.

Using the multi-use tester, erase the self-diagnosis code.

(10)Adjust the basic idle speed. (Refer to P.13-93.)

NOTE

If hunting of the idling engine occurs after adjusting the
basic idling speed, remove the battery (-) cable from the
battery terminal for more than 10 seconds, and then idle
the engine again.
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FUEL SYSTEM <4G64 Engine> — Service Adjustment Procedures 13-91

IDLE POSITION SWITCH AND THROTTLE POSI-
TION SENSOR ADJUSTMENT E13HAKD2

(1) Disconnect the connector of the throttle position sensor.

pS A (2) Using jumper wires, connect an ohmmeter across ter-
connector minal ® (idle position switch) and terminal @ (sensor
earth) of the throttle position sensor.

7FU0629

Fixed (3) Insert a 0.65 mm (0.0256 in.) thick feeler gauge between
S'XES3 the fixed SAS and throttle lever.

Throttle

(4) Loosen the throttle position sensor mounting bolts and
turn the throttle position sensor body fuilly counterclock-
wise.

(5) In this condition, check that there is continuity across ter-
minals ® and @.

(6) Slowly turn the throttle position sensor clockwise until
you find a point at which there is no continuity across
terminals @ and @. Then, tighten the throttle position
sensor mounting bolt securely.

(7) Connect the throttle position sensor connector.
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Engine> — Service Adjustment Procedures
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(8) Connect the multi use tester (MUT) to the diagnosis con-
nector.

(9) Turn the ignition switch ON (but do not start the engine).

(10)Using the MUT, select item No. 14 and read the throttle
position sensor output voltage.

Standard value: 400-1,000 mV

(11)If the voltage is out of specification, check the throttle
position sensor and associated harnesses.

{12)Remove the feeler gauge.

(13)Turn the ignition switch OFF.

FIXED SAS ADJUSTMENT E13HAMC2

NOTE

1. The fixed SAS has been factory-adjusted. Never attempt
to move it.

2. Should it be out of proper adjustment, adjust by follow-
ing the procedure given below.

(1) Sufficiently slacken the accelerator cable.

(2) Loosen the lock nut on the fixed SAS.

(3) Sufficiently loosen the fixed SAS by turning it
counterclockwise to fully close the throttle valve.

(4) Tighten the fixed SAS slowly to find a point at which it
contacts the throttle lever {where the throttle valve starts
opening). From that point, tighten the fixed SAS further
1 1/4 turns.

(5) Holding the fixed SAS to prevent it from turning, tighten
the lock nut securely.

(6) Adjust the accelerator cable tension. (Refer to P.13-89.)

(7) Adjust the basic idle speed. (Refer to P.13-93))

(8) Adjust the idle position switch and throttle position sen-
sor (TPS). (Refer to P.13-91))
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BASIC IDLE SPEED ADJUSTMENT E13HANE

NOTE

1. The basic idle speed has been factory-adjusted with the
speed adjusting screw (SAS) and does not normally re-
quire adjustment.

2. If the adjustment is required, first check that the ignition
plug, injector, ISC servo, and compression pressure are
normai.

(1) Before starting the inspection and adjustment proce-
dures, set the vehicle in the following conditions:
® Engine coolant temperature: 80 to 95°C
(176 to 203°F)

| /ﬁ:gi%?{;tf_ e Lights, electric cooling fan, accessories: OFF
D‘Isocket e Transmission: Neutral
N ® Steering wheel: Straightforward position
: (2) Connect the multi use tester (MUT) to the diagnosis con-
nector.
NOTE

When the multi-use tester is connected, the diagnosis
control terminal will be earthed.

(3) Remove the waterproof female connector from the igni-
tion timing adjusting connector (brown).

(4) Using a jumper wire, earth the ignition timing adjusting
terminal.

™\

adjusting connector (“
\
/ // \ 6FU1702

(5) Start the engine and run at idle.

(6) Check the basic idle speed.
Using the MUT, select item No. 22 and read the idle
speed.

Standard value: 750 + 50 r/min.

NOTE

1. The engine speed may be low by 20 to 100 r/min.
while the vehicle is new [distance driven approx.
500 km (300 miles) or less], but no adjustment is
necessary.

2. If the engine stalls or speed is low despite a suffi-
cient distance driven [approx. 500 km (300 miles) or
more], it is probably due to deposits on the throttle
valve. In this case, clean the throttle valve. (Refer
to P.13-90.)
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(7)

(8)
(9)

If the basic idle speed is out of specification, adjust by
turning the speed adjusting screw (SAS).

NOTE

If the idle speed is higher than the standard value even
with SAS fully tightened, check to see if there is
evidence of the fixed SAS being moved. i the fixed
SAS seems to have been moved, adjust it. If it does
not seem to have been moved, there may be a ieak
caused by deteriorated fast idle air valve (FIAV). In such
a case, replace the throttle body.

Turn the ignition switch OFF.
Remove the jumper wire from the ignition timing adjust-
ing terminal and replace the connector back again.

(10)Start the engine again and run at idle for 10 minutes to

make sure that the engine runs at proper idle speed.
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components 13-95

ON-VEHICLE INSPECTION OF MPI COMPONENTS E1304AD
COMPONENT LOCATION
U7

d_ .

ﬁF é/ |ﬁ éﬁ%

6FU1704

TFU1167

Name Symbol | Name Symbol
Air conditioner relay A Ignition timing adjustment terminal Q
Air conditioner switch M injector J
Air ﬂow—se'nso.r . Idle speed contrp! servo (incorporating C
(incorporating intake air temperature B servo, valve position sensor)

sensor and barometric pressure sensor)
Oxygen sensor K

Crank angle sensor and No. 1 cylinder

top dead center sensor G Purge control solenoid valve I
Engine control relay L Self-diagnosis connector P
Engine control unit 'e) Throttle position sensor (incorporating D
idle position switch)
Engine coolant temperature sensor E - -
Vehicle-speed sensor (reed switch) N
Fuel pump check terminal H
Ignition coil (power transistor) F
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13-96 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

= T

\J
“Q: tn-

=
Idle spleed ( \J— .
control servo m
S )
TINL T D e

H I
\ /// Engine coolant
W\ //

-temperature sensor
I s U

ensor (TPS)
L7= eFutear

e 6FUT709
g \ //,Crank angle sensor and
E \\ L@No. 1 cylinder TDC sensor)
, ’ N [

check terminal"/ X /

- o

s

\/
S o > -
\ : J
é\ N By / || eFut230 - :
n Purge control | /’ / o injector AR
solenoid vaive ; : N

T

6FU1713

6FU1232
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components 13-97

Air conditioner} S_g; ] @W

—switch + | X0 T 7 177 T 1T 7rumi7s

16W1508

Self-diagnosis ~
connector

e }
o | B )
e
//
/"//
o T
7 _Ignition timing =

4 .
AR " adjustment
AR~ terminal

6FU1718

COMPONENT INSPECTION PROCEDURE
USING MULT! USE TESTER
Refer to P.13-22.
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13-98 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

POWER SUPPLY

- + Ignition switch [IG
oy 3o switch [1G))
)
Q Equipment side connector
@ -4
[1]2[3]47
Engine control relay 4 A8 5]6[(7]8
i /» 2
7FUN70 - g
2 '3 ' 6
ﬂJ
{ SEL1800
® Harness
_l_z_ side connector
102 107 Engine control unit
\/ \/
BATT BATT
01A0344

Engine control unit connector

@
;
%

01L0838
OPERATION
® While the ignition switch is ON, battery power e Turning the ignition switch to the ON position
supply is supplied to the engine control unit, causes current to flow from the ignition
injectors, air-flow sensor, etc. switch through the control relay coil to earth.
This turns the control relay switch on and
supplies power from the battery to the en-
gine control unit via the control relay switch.
INSPECTION
Using Multi-use tester (MUT)
Function Item No. Data display Check conditions Standard value
Data reading 16 Engine control unit Ignition switch:ON SV
power-supply voltage
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

13-99

HARNESS INSPECTION

1

@) Harness side

Measure the power supply voltage of
the engine control relay.

e Engine control relay: Disconnected
e Ignition switch: ON

R

> |2

—

01A03861

3[2]1q
18171615

™~

& Harnessl side
connector

Engine control unit
harness side

connector

01A0374

Check for open-circuit, or

short-circuit to earth, between the

engine control unit and the engine

control relay.

e Engine control unit connector:
Disconnected

e Engine control relay connector:
Disconnected.

LA

Repair the
harness

(1021 -®(3)

connector
2 ? AR Voltage (V) Repair the
6]5 harness.
sV % {Ignition
switch —
® (8])
= 01A0521
2 Check for continuity of the earth
circuit
® Harness side s Engine control relay tonnector:
connector Disconnected
(473 g 3
8|7 Repair the
harness.
QK —Lo-
1 Earth)
G1A0369
3 ) Measure the power supply voltage of
[ ] the engine control relay.
5 O ® Engine control relay connector:
Y o Disconnected S 4
(4]3]2]1 Q
817(6|5 = Voltage (V) Repair the
® Harness side = v % :’\Bar?tess.
connector attery —
)

(0071 -®13)

© Mitsubishi Motors Corporation
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13-100 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

ENGINE CONTROL RELAY INSPECTION

Caution
When applying battery voltage directly, make sure that it is ap-
plied to correct terminal. Otherwise, the relay could be damaged.

(1) Check the continuity of the engine control relay coil,

Measured Terminals Continuity
®-®
Yes (approx. 95Q)
- ® pp
®-@ Yes (approx. 35Q)
6FU0751 ® - Yes One direction only

{2) Check the continuity between terminals 1 and 4 of the
engine control relay contacts.

112 3 Relay Coil (Between terminals ®-®) Continuity
Iig: : ® o When not energized No {0 Q)
56 N _rL When energized Yes (0Q)
\7 1
e ®
ECI163

(3) Check the continuity between terminals 2 and 4 of the

engine control relay contacts.
12 4 Relay Coil {(Between terminals ®-®) Continuity
L : When not energized No (=)
7 When energized Yes (0Q)
56 1
© ® (4) If the control relay is faulty, replace it.

ECI162

ENGINE CONTROL UNIT POWER EARTH
Refer to P.13-26.
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

13-101

FUEL PUMP
//,'//////
///;//; J

///Fuel pump

/cheeﬁte[ninal -

o

Fuel pump
connector

o3we17

gnition switch (ST]

- +
I———O—QMIMIM—D—
!

Engine control

Equipment A7 4 A\ relay

side connector
Av4

J 2 4;

516 |7

5EL1800

® Harness

side connector

N
2N

Equipment
side connector

Fuel pump

Y

©

Fuel pump
check terminal

I

5EL1202

Harness
side connector

Engine
control
unit
6FU1720
Engine control unit connector
S |olg|al s | [IKI SRR DB |~ [« = [l [~ |w|elaiz
S § §§ HIEEERRE SRR EREEEN
01L0838
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13-102 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

OPERATION

e Activates the fuel pump during engine crank-
ing and while the engine is running.

o \When the ignition switch is set to the START
position, current flows, by way of the control
relay coil, from the ignition switch to earth.
As a result, the control relay switch is
switched ON, and the power for activation of
the fuel pump is supplied, by way of the
control relay switch, from the battery to the
fuel pump.

INSPECTION
Using Multi-use tester (MUT)

4

e While the engine is running, the engine control unit
switches ON the power transistor, after which
current flows to the control relay coil, and the
power for activation of the fuel pump is supplied to
the fuel pump.

® When the control relay switch is switched ON,
battery voltage is also applied to the engine control
unit, and so the engine control unit detects the fact
that the power for activation of the fuel pump is
being supplied to the fuei pump.

Function item No. Activation

Check conditions

Check description

Normal condition

Activates fuel
pump and cir-

Actuater test | 07

® Engine cranking
e Fuel pump forced

Pinch the return hose
and feel the pulsa-

Pulsations can be felt.

culates fuel. activation tions of the fuel flow.
Make the check un-
der both of the above | Listen (close to the Sounds can be heard.
conditions. fuel tank) for pump
sounds.
HARNESS INSPECTION
1 7 ol Eﬁgl:ﬁl%g:%inal — | Check the fuel pump. .
: ® Apply battery voltage to the checking
terminal and operate the pump.
K — 2
Check for continuity of the earth
circuit.
e Fuel pump connector:
Disconnected
Repair the
harness.
ok — (37
Earth)
(B Harness side connector =
1FU0521
Check for continuity between the fuel
pump and the checking terminal.
© ® Fuel pump connector: Disconnected
Repair the
h%\e&]s.
— (® 2] -
oK — &4
@ Harness side connector -
1FU0522

© Mitsubishi Motors Corporation  Feb. 1991
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

4

Check for continuity between the
checking terminal; and between

the engine control relay terminals.
e Engine control relay connector:

=-~0
=) Disconnected ‘ > 5
e Fuel pump connector: ,
Disconnected Eepalr the
arness.
®Hamess AN ©m)
side connector [81776]5] (© 1 -
..
8FUO308 )
5 Measure the power supply voltage of
the engine control relay.
e Engine control relay connector:
|B:D Disconnected 6
8. o ® [gnition switch: START {when —
®Harness []3 = checking ® [7]) OK -
zglnenectorl8 71615 ] Repair the
A < harness.
va Voltage (V) ( @ @] _
AN ‘Q ™ Battery)
Harness side = 8 or higher ( @ _ -
connector Ignition
01A0504 switch)
6 Engine control unit Check for an open-circuit, or a
harness side connector | short-circuit to earth between the
engine control relay and the engine
H id control unit.
c:r;?mZZ?osrl ° ¢ Engine control relay connector: —r> 7
1y Disconnected »
41312[ 1) e Engine control unit connector: Repair the
(81716135] Disconnected ?a@r}ne&s.
_) -
d( 6])

= T 01A0354

Harness side
connector

® T3
8l7

01A0351

Check for continuity, of the earth

circuit.

e Engine control relay connector:
Disconnected.

— 8

Repair the
harness.

(® [e] -
> Earth)

8

® Harness side ®) E‘::;zifo?ide

connector [ - o

== Ol [413]2]1
7| BLI6l5

1FU0472

Check for an open-circuit, or a

short-circuit to earth between the

engine control relay and the fuel

pump.

e Engine control relay connector:
Disconnected

o Fuel pump connector:
Disconnected

R | 2R

R

Repair the
harness.

®a)

© Mitsubishi Motors Corporation  Feb. 1991
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13-104 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

FUEL PUMP INSPECTION

Refer to P.13-15.

ENGINE CONTROL RELAY INSPECTION
Refer to P.13-100.

AIR FLOW SENSOR

MI13YFAA1

Control relay
Air flow sensor A4
i é ~v
N S ,
( WA
> Air flow R ?‘@
sensor FJ
o Y7 ) Y3
6FU1707 ]
® Equipment side connector
PICKUP
® Harness side connector
. [} \57 17}\24 \10
T Y VY Engine
g control
§ unit
g o
E;, 5V
v
a Engine control unit connector 7FU0815
2
() - - RRRERPEREEEER BelekkRRER] EBEE
Air flow rate (liters/second) = Tele =]~ =l gig BENRIEEEE =]
162451 s UL msrU e
01L0838
OPERATION Hint 2:

e The air-flow sensor is incorporated within the
cleaner; it functions to convert the amount of
engine air intake to pulse signals of a fre-
guency proportional to the amount of engine
air intake, and to input those signals to the
engine control unit.

The engine control unit then, based upon
those signals, calculates the amount of fuel
injection, etc.

e The power for the air flow sensor is supplied
from the control relay to the air flow sensor,
and is earthed at the engine control unit.
The air flow sensor, by intermitting the flow
of the 5V voltage applied from the engine
control unit produces pulse signals.

Hint 1;

If the engine sometimes stalls, try starting the engine
and shaking the air flow sensor harness.

If the engine then stalls, incorrect or improper contact
of the air flow sensor connector is the probable cause.

© Mitsubishi Motors Corporation  Feb. 1991

If. when the ignition switch is switched ON (but the
engine is not started), the air flow sensor output
frequency is any value other than zero, a malfunction
of the air flow sensor or of the engine control unit is
the probable cause.

Hint 3:

If idling is possible even though the air flow sensor
output frequency is deviated from the standard value,
the cause is usually a malfunction other than of the air
flow sensor.

[Examples]

(1) The flow of air within the air flow sensor is
disturbed. (Air duct disconnection or clogged air
cleaner element.)

(2) Incomplete combustion within a cylinder. (Mal-
function of spark plugs, ignition coil, injectors,
compression pressure, etc.)

(3) Air is taken into the intake manifold through a
leaking gasket, etc.

(4) EGR valve
Improper adhesion of valve sheet.

PWJE9086



FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components 13-105

INSPECTION
Using Multi-use tester (MUT)
Function Item No. | Data display | Check conditions Engine conditions ©/min. | Standard value Hz
Data reading | 12 Sensor e Engine coolant temperature: 750 (idling) 37-63
detection air 80-95°C (176-205°F) 2.000 75-115
flow e Lights and accessories: OFF Racin Freauenc
(frequency) e Transmission: neutral 9 incrqeasesy
e Steering wheel: neutral position b ;
y racing.

NOTE

When the vehicle is new [driven approximately 500 km (300 miles) or less], the air-flow sensor output frequency
may be approximately 10% higher than indicated above.

ol Wave Pattern Inspection Using an Analyzer
nalyzer
00000 — Measurement Method
QQ~ A A 1@09 (1) Disconnect the air flow sensor connector, and connect
Special the special tool (test harness: MB991348) in between.
patterns (All terminals should be connected.)
pickup (2) Connect the analyzer special patterns pickup to terminal
@ of the air flow sensor connector.
]
7FU1195
Standard wave pattern Observation conditions
%) The time (cycle time) T is reduced Function Special patterns
r T when the amount of intake P P
T T < air increases. Pattern height Low
1 2 «—1imes T1 and Tz are equal. Pattern selector Display
Engine r/min. Idle r/min. (750/min.)
Time
0 7FUN99

Observation conditions
(from conditions on previous page, engine speed is increased by racing.)

V)
10 ~
T
S—
5 Time
7FU0880

© Mitsubishi Motors Corporation
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13-106 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

l

01P0199

HARNESS INSPECTION

Wave pattern observation points

Check that cycle time T becomes shorter and the frequency
increases when the engine speed is increased.

Examples of abnormal wave patterns

Example 1

Cause of problem

Sensor interface malfunction
Wave pattern characteristics

Short wave pattern is output even when the engine is
not started.

Example 2

Cause of problem

Damaged rectifier or vortex generation column
Wave pattern characteristics

Unstable wave pattern with non-uniform frequency. How-
ever, when an ignition leak occurs during acceleration,
the wave pattern will be distorted temporarily, even if
the air flow sensor is normal.

1

® Harness side
connector

000600000
A VA VAN A VAN VAN VAN VA Vi

]

Jaj
8
[m8]

O

Measure the power supply voltage.

Connector: Disconnected
Ignition switch: ON

oK 2

Repair the
Voltage (V) harness.
=1 g O (@@ -
— Control
J sV relay) or
check the
= control
7FU0655 relay
2 Measure the terminal voltage.
- B e L1 ¢ Connector: Disconnected
8)X7X6X5)X4X3) 2X1) g 3] e Ignition switch: ON OK N 3
® Harness N /
side O
connector Voltage (V) .
% Repair
J T the
4.8-5.2 harness.
1 (®E - [
7FU0656
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components 13-107

Check for continuity of the earth
circuit.

e Connector: Disconnected ___, 4

Repair
T the

harness.
(B8] -
17,
7FU0657 b7, 29
Engi | .
4 u;‘ﬁ'ﬂ;ﬁ‘;’s‘g° Check for continuity between the
® Harness side

side connector |  air flow sensor and the engine

control unit.

e Air-flow sensor connector: @ N
Disconnected

e Engine control unit connector:
Disconnected

connector

Repair
1 the

harness.
@1 - &)

= 7FU0745
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13-108 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components
INTAKE AIR TEMPERATURE SENSOR

Resistance
Output voltage

Temperature Temperature
6FU1707 162458 1621008

® Equipment ’ o l
side connector |

i _ ,
: | W | |
PN A Y Y oY Ay N o | —— Intake air
1008600006000 | ‘ temperature
| -

Air flow sensor sensor
connector 5 6
Intake air
temperature sensor 7FU0658 . 1
® Connector Engine
at harness control
side 17 24 8 unit
!
\
|
|
\
|
, |
‘ i - _
: !
| .716i5;4!322! ) |
’ | 7FU0800

i 5EL1803]

OPERATION
TROUBLESHOOTING HINTS
INSPECTION

Using Multi-use tester (MUT)

FUEL SYSTEM <6G72 Engine> — Refer to Intake
Air Temperature Sensor (P.13-34).
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components 13-109

1

Check for continuity of the earth
circuit.

—_— 2

Repair the

—+>» harness.

(@8] - 17,
(24)

()

2| &R

7FU0657
2 _ Measure the power supply voltage.
® Harness side connector e Connector: Disconnected
000600000 g ‘rg ® [gnition switch: ON N

Voitage (V) Repair the
—4> harness.
» 45-49 (@(e]—-[8)
7FU0660
SENSOR INSPECTION
FUEL SYSTEM <6G72 Engine> — Refer to Intake
Air Temperature Sensor (P.13-35).
© Mitsubishi Motors Corporation  Feb. 1991 PWJE9086




13-110 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

BAROMETRIC PRESSURE SENSOR M13YHAA1
—_— L — Sana §
DN ® Equipment
side connector
o .
1100006 6NO)]
Air flow
sensor
connector
Barometric pressure sensor
Air flow sensor ~
6FU1707 ®Harness
side connector ’
|
|
H
Barometric h =
pressure | N 2 5
sensor i i |
BRI
L SEL1803] 7
7FU0663 13 23 16 14 24
Engine A A N
Output Voltage E?]?ttrol V
4 © &
g £y ea 7
3+
Engine control unit connector 6FU1610
2F
L= T =1 A S =1 L
1F S|alala| 3| [2[D| A RINBIE| (=] o] lor[~] ol 0[Sl
HEEEHIBE R BRI R EEEEE RN N
Barometric pressure mmHg 760 ECI551 01L0838
OPERATION
TROUBLESHOOTING HINTS
INSPECTION

Using Multi-use tester (MUT)

FUEL SYSTEM <6G72 Engine> - Refer to
Barometric Pressure Sensor (P.13-36).
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components 13-111

HARNESS INSPECTION

1 (A) Harness side connector

lf8i7i6)-(5;4i3i2ilﬁ

Check for continuity of the earth
circuit.

e Connector: Disconnected @ N 2

Repair the
—+3 harness.
O(( ® [8] -

(7, (24)

(A) Harness side
connector

7FU0665

Measure the power supply voltage
of the barometric pressure sensor.

® Connector: Disconnected -
® [gnition switch: ON @@ 1> |3
Voltage (V) -
g Repair the
48-52 d( - ?ams’_

. [231)

Engine control

unit harness
side connector|

(8)X7X6X5X4)X3)X 21}
(A) Harness side I
connector

7FU0666

Check for an open-circuit or a
short-circuit to earth, between the

engine control unit and the .
barometric pressure sensor. OK -—_>
o Air flow sensor connector: o

Disconnected _
e Engine control unit connector: Repair the
Disconnected —+>» harness.
(@2l

ENGINE COOLANT TEMPERATURE SENSOR

/ \ ¢ \/ /\ /V
/ - Englne coolant N

\temperature sensor

© Mitsubishi Motors Corporation Feb. 1991

OPERATION
TROUBLESHOOTING HINTS
INSPECTION

Using Multi-use tester (MUT)
HARNESS INSPECTION
SENSOR INSPECTION

FUEL SYSTEM <6G72 Engine> - Refer to Engine Coolant
Temperature Sensor (P.13-38, 39).
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13-112 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

THROTTLE POSITION SENSOR M13vAB

Sy’ \ fj“J ﬁ
’ L‘ ® Equipment side connector Throttle position sensor

Al ﬂJ\

i \

(W

1
Throttle —
position
sensor

7 6FU1697

® Harness side connector

UL

SEL1400

T T

17 24 19 13 23
Engi
contro Y VY A A
unit
T ﬁ7 S &
5V 5V
Terminal
voltage 6FU1240
V)
Engine control unit connector
TRYLE==L I 1 =T 1 O =1 | R
Minimum Maximum ggggg ilalgl gl sslsl [ ]w]slo]o [<felels]E
Throttle shaft turning angle SR e e
162461 01L0838
OPERATION
TROUBLESHOOTING HINTS
FUEL SYSTEM <6G72 Engine> — Refer to Throt-
tle Position Sensor (P.13-40).
INSPECTION
Using Multi-use tester (MUT)
Function ltem No. |Data display | Check conditions Throttle valve Standard value mV
Data reading | 14 Sensor Ignition switch: left ON [Set to idling position. 450 — 5650
detection for 15 secondes or more - -
voltage Open gradually. Becomes higher proportionally to
valve opening
Open fully. 4,500 - 5,500
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components 13-113

HARNESS INSPECTION

1

Measure the power supply voltage

Harness side
connector —

] of the throttle position sensor.
N , B 5] ] Connector:. Disconnected L
® ?:rmeezfof'de :—C)”D ® |gnition switch: ON OK = (2
(ARCX
= Voltage (V) Repair the
—+> harness.
48-52 O(( (@® [4] -
I [17], [24)
6FU1241
2 Check for continuity of the earth
circuit.
¢ Connector: Disconnected —1> |3
(432X _
| (& Harness side Repair the

l connector harness.
oK it

7],

6FU1242
3 Engine control unit
harness side Check for an open-circuit, or a

short-circuit to earth, between the
engine control unit and the throt-
tle position sensor.

e Throttle position sensor

T e

connector: Disconnected Repair the
e Engine control unit connector: —+> harness.
Disconnected (® 2 -
[aal)

Throttle position
sensor connector

3X4

’4--‘(-: N

6FU1244

© Mitsubishi Motors Corporation  Feb. 1991

SENSOR INSPECTION

(1) Disconnect the throttle position sensor connector.
(2) Measure resistance between terminal @ (sensor earth)
and terminal @ (sensor power).

Standard value: 3.5-6.5 kQ

(3) Connect a pointer type ohmmeter between terminal @
(sensor earth) and terminal @ (sensor output).

(4) Operate the throttle, valve slowly from the idle position
to the full open position and check that the resistance
changes smoothly in proportion with the throttle valve
opening angle.

(5) If the resistance is out of specification, or fails to change
smoothly, replace the throttle position sensor.

TPS installation torque: 2.0 Nm (0.2 kgm, 1.5 ft.Ibs.)
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13-114 FUEL SYSTEM <4G64 Engine> — On-Vehicle

Inspection of MPI Components

IDLE POSITION SWITCH

Engine control unit
/’\ k
ﬂ N Al uJ ﬁ )
16}( }] Throttle7 Jg(ggga‘ Jj ,L-
. . posmon [V]J
A r (\J sensor q‘_‘}\ ] :
/v// /\0 ,.,Q 4 12 ________ OFF
A = A A
) e B ” @L |\ 14 24 17
‘j\) f N e = O.———__C_)N——J
- | //}g,,, -
. B = Vet Throttle shaft \
I N e t | 012092 !
"‘él AN >Q/fi/)( Tf\eFmem urning ange
Idle
® Connector at i
_hamessside _ Sanh Y
e e BN ® Equipment
[ 5 side connector o)
feses)) U \
{43 2XTh | Throttle position
sEL1400| SENSOT CONNector
7FY0488
OPERATION
TROUBLESHOOTING HINTS
INSPECTION
Using Multi-use tester (MUT)
FUEL SYSTEM <6G72 Engine> — Refer to Idle
Position Switch (P.13-43).
HARNESS INSPECTION
1 . Measure the power supply voltage
® Harness side : it .
connector of the idle position switch. ~
y e Connector: Disconnected OK\ —1. 2
e Ignition switch: ON J
Voltage (V) Repair
. OK — e
4 or higher harness.
(@3] -

7FU0675

® Harness side

Check for continuity of the earth
circuit.

connector e Connector: Disconnected 6K\J N ‘Q
o Repair
T the

harness.

(Ba] -

(7], [24]

6FU1242 7). )
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components 13-115

SENSOR INSPECTION
(1) Disconnect the throttle position sensor connector.

[<—X . | f\ 7 6FU1697

(2) Check the continuity between the throttle position sensor
connector terminal @ and terminal @.

- Ye; Accelerator pedal Continuity
NPANPAN-PAN
Depressed No continuity
Released Continuity

(3) If there is a malfunction, replace the throttle position

7FU0676 sensor.
NOTE
e After replacement, the idle position switch and throt-
tle position sensor should be adjusted. (Refer to P.13-
91))
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13-116 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components
SERVO VALVE POSITION SENSOR

Servo valve position sensor
] 2
gas L
® Equipment side '
connector
7 N YN _ N _ N 1 2 3 4
0606000600
—_ eFuitos
1323 67 17 A 24 A 68
Engine | & Y Y Y
control
unit
& |
i’ :
BV 7J7 7J7 Y
6FU1722
OPERATION TROUBLESHOOTING

e The servo valve position sensor converts the  The servo valve position sensor is the most im-
changes (increase or decrease) in the valve portant sensor for controlling the engine idling
position of the engine idling speed control speed. If a malfunction develops when the engine
servo (ISC) into pulse signals and inputs these is idling and the electrical load is varied by turning
signals to the engine control unit. The engine  the air conditioner switch to ON and OFF, etc,,
control unit determines the valve position from this sensor is probably defective.
these signals, and controls the engine idling
speed control servo.

® 5V power is supplied to the servo valve posi-
tion sensor from the engine control unit, and
the earth connection is made from the engine
control unit.

e 5V power is applied to the two servo valve
position sensor output terminals. When the
servo valve position is changed (increased or
decreased) by the DC motor inside the servo,
the servo valve position sensor generates a
signal from the opening and closing between
the output terminal and the earth.
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INSPECTION
Using Multi-use tester (MUT)

Function ltem No. | Data display Check conditions Load conditions | Standard value
Data reading 55 Servo valve ¢ Engine coolant temperature: e Air 2-20 STP
position steps 80-95°C (176-203°F) conditioner
Lights and accessories: OFF switch: OFF

e Transmission: neutral
Steering wheel: neutral

position

¢ |die-position switch: ON
(The compressor clutch o Air 8-50 STP
should be actived when the conditioner Increases
air conditioner switch is switch: ON

switched ON.)
e Engine: idling

NOTE
When the vehicle is new [driven approximately 500 km (300 miles) or less] the number of steps may be about 30 steps

greater than the standard value indicated above.

HARNESS INSPECTION

Measure the power supply voltage
1 L] of the air intake control valve
® Harness side B 2 position sensor. OK 1. 2
connector :Q e Connector: Disconnected
e NN e |Ignition switch: ON
0006000:

Voltage (V) Repair
—T the

1 4.8-5.2 harness.
— @0 -
6FUIBSI 13, )
2 Check for continuity of the earth

circuit.
e Connector: Disconnected @ 1. 3

Repair
the

® Harness side connector

(EX XA X3X2X

J
|

4

harness.
(@3] -
7], [24)
6FU1250
® Harness side . |
3 connector . Measure the terminal voltage.

e Connector: Disconnected
e Ignition switch: ON __. ‘a

Voltage (V)

4.8-5.2 % Repair
1 the

harness.
(@2 - 1)
(®)Ya] — [e8)

6FU1882
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Engine> — On-Vehicle Inspection of MPI Components

TOP DEAD CENTER SENSOR

N

and TDC sensor)

x Distrib‘utor
m (built in crank
\\\ angle sensor

VI

0

Output characteristic

1]

One rotation of distributor

Time

01R0O102

Ignition switch (1G1)

® Equipment
side connector  Distributor
NA
(1
e — ~
3Y4
— Top
dead
center
sensor
WV N J
N \F J
2X1)
<
\4> 3 PICKUP PICKUP
L __SEL1401
® Harness Ky

side connector

{22

Engine control unit

6FU1745

OPERATION
TROUBLESHOOTING HINTS

FUEL SYSTEM <6G72 Engine> — Top Dead Cen-
ter Sensor (P.13-44).

sensor

Crank angle

Top dead
center sensor

1

/

(3Y4

=

Special
patterns
pickup

B

'

Analyzer

]

6FU1883
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21
BV 5V
INSPECTION

Wave Pattern Inspection Using an Analyzer

Measurement method

(1) Disconnect the crankshaft angle sensor connector and
connect the special tool (test harness: MB998464) in be-
tween.

(2) Connect the analyzer special patterns pickup to terminal
@ (white clip) of the crankshaft angle sensor connector.
(When inspecting the TDC sensor signal wave pattern.)

(3) Connect the analyzer special patterns pickup to terminal
@ (red clip) of the crankshaft angle sensor connector.
(When inspecting the crankshaft angle sensor signal
wave pattern.)

PWJE9086
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13-119

Standard wave pattern

Observation conditions

Function Special patterns
Pattern height Low
Pattern selector Display
Engine r/min. Idie r/min. (750 r/min.)
2 engine revolutions (1 camshaft revolution)
75° BTDC 5° BTDC
v+ \v v L
! Y ! !
I : | [
Crankshaft 4l : | ! :
angle sensor | | ; !
output wave | ) ] |
pattern | | | |
L | | | |
| | | |
| | | |
| [ | !
T
0 ! t i T
| : | |
| |
[ |
! | | | |
|
I | l | I
TDC sensor \ | | |
output wave i | [ |
pattern 4F '( : : :
] | | |
1 | ] |
| H | i |
f 1 | |
! ! | |
! | | [
I ! | 1
0 i i i i Time
No. 1 TDC No.2 TDC No.3TDC No. 4 TDC
6FU1727
Wave pattern observation points
Check that cycle time T becomes shorter and the
frequency increases when the engine speed is in-
creased.
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Examples of abnormal wave patterns
® Example 1

Cause of problem

Sensor interface malfunction

Wave pattern characteristics
Short wave pattern is output even when the engine is

not started.

01P0199
® [Example 2
Cause of problem
Loose timing belt
. i Abnormality in sensor disk
: . E Wave pattern characteristics
E [ v Wave pattern is displaced to the left or right.
7FUN93
HARNESS INSPECTION
1 Measure the power supply voltage.
® Harness side IB::D] e Connector: Disconnected
connector s d e Ignition switch: ON \ —
2D - OK 2
443 Voltage (V)
? ICco
Repair the
Q SV % —1* harness.
1 (@03 -
- ignition
switch)
01L0411
2 Check for continuity of the earth
circuit.
® Harness side e Connector: Disconnected —.
connector @ 3
— O Repair
I the
harness.
(@B -
0140270 Earth)
3 Check the voltage of the output
® Harness side ] circuit. \
connector 8 3 e Connector: Disconnected OK —+
%%2 O e Ignition switch: ON \/’
cCcco Voltage (V) Repair
J ‘Q O — the
1 4.8-5.2 harness.
(®Xa] - @)
01L0407
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CRANK ANGLE SENSOR

- \ (7 A Distributor Ignition switch (IG1)
y/ x \ N

crank angle
sensor and

TDC sensor)
M—/,
® Equipment AN
side connector  Distributor 3
U
/s <
3

6FU1230

Top
dead

Crank angle center
sensor connector sensor
N4 N %
| J 2 \F 1 I 4
0
00 »(PICKUP)  [p(PICKUP)
SEL1401 L
® Harness
side connector =
Engine control unit 21 22
Output characteristic
(V)
5 J—U—D_T— ——[:
0 Time 5v 5V

One rotation
of distributor

6FU1745

OPERATION
TROUBLESHOOTING HINTS

FUEL SYSTEM <6G72 Engine> - Refer to Crank
Angle Sensor (P.13-48.)
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INSPECTION
Using Multi-use tester

Function ltem No. | Data display Check conditions Check description Normal condition
Data reading 22 Cranking r/min. Engine is being cranked. Compare the Both agree.
Tachometer connected. cranking rpm and
(The tachometer is used to | the rpm indicated
check the intermittent by the multi-use
pulsation of the ignition tester.
coil’'s primary current.)
Function ltem No. | Data display Check conditions Engine coolant Standard
temperature  °C (°F) | value r/min.
Data reading 22 Idling r/min. e Engine: idling When -20 (-4) 1,300-1,500
¢ Idie-position switch. ON
When 0 (32) 1,300-1,500
When 20 (68) 1,150-1,350
When 40 (104) 950-1,150
When 80 (176) 650-850

Wave Pattern Inspection Using an Analyzer

Refer to the top dead center sensor section
(P.13-118).

HARNESS INSPECTION

1 _ Measure the power supply voltage.
@?:ggzzfos#de ] e Connector: Disconnected
8 4 e Ignition switch: ON OK -+ 2
it T >
4 é Voltage (V) —
TCCo ,
Repair the
J sV OK — harness.
(@3] -
- ignition
switch)
01L0411

Check for continuity of the earth

circuit.
® Harness side C D
connector e Connector. Disconnected O|9 —- 3

Ad

211

S38) o Repair

T the

harness.
(@2 -
Earth)

01A0270
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components 13-123

— Check the voltage of the output
3 ] circuit.
] 5] o Connector: Disconnected .
0 N e Ignition switch: ON
= . Voltage (V)
oltage
® Harness side Leco g Repair
connector % — the
\ ] 4.8-5.2 harness.
01L0410

IGNITION SWITCH - ST
Refer to P.13-60.

VEHICLE SPEED SENSOR
Refer to P.13-64.

AIR CONDITIONER SWITCH AND POWER
RELAY

Refer to P.13-56.
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OXYGEN SENSOR

( \\ Oxygen sensor
_ ® Equipment
side connector
L ® Harness
side connector
Oxygen
g sensor A
6FU1440 b \
=
Theoretical A/F T3 7
s % 4 ’
= —_— LY - 7
. 7 1 00
§ : ! I 5EL1205
2 : e ]
'g Rich Lean ) l =
o U \4 17 24
— 4
5 J
s
1 A "
14 15 16
A/F EC1007
k \%
Engine control unit
6FU1729
Engine control unit connector
LS == |
E B EEEIE R R R AR I N S e i e e e = i
HEEE BB R ERE IR EEEE NS
01L0838
OPERATION TROUBLESHOOTING HINTS

® The oxygen sensor functions to detect the concen-
tration of oxygen in the exhaust gas; it converts
those data to voltage, and inputs the resulting
signals to the engine control unit.

If the air/fuel mixture ratio is richer than the
theoretical air/fuel mixture ratio (i.e., if the concen-
tration of oxygen in the exhaust gas is sparse), a
voltage of approximately 1V is output; if the air/fuel
mixture ratio in leaner than the theoretical air/fuel
mixture ratio (i.e., if the concentration is dense), a
voltage of approximately OV is output.

The engine control unit, based upon those signals,
regulates the amount of fuel injection so that the
air/fuel mixture ratio becomes the theoretical air/
fuel mixture ratio.

© Mitsubishi Motors Corporation  Feb. 1991

Hint 1;

The exhaust gas purification performance will worsen
if there is a malfunction of the oxygen sensor.

Hint 2:

If the oxygen sensor output voltage deviates from the
standard value even though the results of the checking
of the oxygen sensor are normal, the cause is probably
a malfunction of a component related to air/fuel mix-
ture ratio control.

[Examples]

(1) Malfunction of an injector.

(2) Air leakage into the intake manifold from a leaking
gasket.

(3) Malfunction of the air-flow sensor, the intake
air temperature sensor, the barometric-pres-
sure sensor, or the Engine coolant tempera-
ture sensor.
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INSPECTION

Using Multi-use tester (MUT)

Function

ltem No.

Data display

Check conditions

Engine condition r/min.

Standard value mV

Data reading | 11

Sensor detec-
tion voltage

® Engine: warm-up
(Make the mixture lean
by engine speed redu-
cion, and rich by racing.)

4,000

When sudden
deceleration from

200 or lower

When engine is
suddenly raced

600 — 1,000

e Engine: warm up
using the oxygen sensor
signal, check the air/fuel

750 (Idling)

mixture ratio, and also
check the condition of
control by the engine
control unit

2,000

400 or lower
(changes)
600 — 1,000

HARNESS INSPECTION

1

® Harness side
connector

20
D Ng A

—
Engine control
unit harness

side connector

4]

6FU1730

Check for an open-circuit or a

short-circuit to earth, between the

engine control unit and the oxygen

sensor.

¢ Oxygen sensor connector:
Disconnected

e Engine control unit connector:
Disconnected

—_ 2

—> (A [1- @4])

Repair the
harness.

2 ® Harness

side connector

00
DN

6FU1731

Check for continuity of the earth
circuit.
e Connector: Disconnected

Q| &R

b o

—> ® 2] -

Repair the
harness.

Earth)

7FU0223

© Mitsubishi Motors Corporation

Feb. 1991

SENSOR INSPECTION
Caution

1. Before checking, warm up the engine until engine
coolant temperature reaches 80 to 95°C (176 to 205°F).
2. Use an accurate digital voltmeter.

{1) Disconnect the oxygen sensor connector and connect a
volt-meter to the oxygen sensor connector.
(2) While repeating engine racing, measure the oxygen sensor

output voltage.

. Oxygen sensor
Engine output voltage Remarks
Make air-fuel mixture rich
Race 06-10V by accelerator operation
PWJE9086



13-126 FUEL SYSTEM <4G64

Engine> ~— On-Vehicle Inspection of MPI Components

NOTE
For removal and installation of the oxygen sensor, refer to
GROUP 15 — Exhaust Manifold.

INJECTORS

M13YTAB
Conrtrol relay

Injection

6FU0514

control
unit

Al N1 Al Al
No. 1 No. 2 No. 3 No. 4
% ® % ® C % D
22 V2= Yi==1 Y
(1 X2) 4|@ (1 X2) (1 X2)
CPickuP Dl CPickuP O] (Crickur Hd| (CPICKUP )
51 52 60 61
Engine

P

Y

Engine control unit connector 1FU0642
§§§§§ Pt Pl ot A SN £5A] TS Y PORY (5 S Y N PO 1V o ] o
= ETE== onjon[ov[oy R (Y PR FU5) P
21212131 5| [BI2RS] 2o SIS 51555 <] =6 S RNRIR
01L0838

OPERATION
e The injectors are electromagnetic-valve-equipped
.injection nozzles that function to inject fuel based
upon injection signals from the engine control unit.
Because the surface area of the injection ports is
fixed and because the pressure of the fuel relative
to the pressure within the manifold is also regu-
lates to a fixed pressure, the amount of fuel
injection by injectors is determined by the length
of time that the needle valve is open, or, in other
words, by the length of time of current flow to the
solenoid coil.
Battery power supply is supplied, by way of the
control relay, to the injectors. When the engine
control unit switches ON the power transistor
within the unit and current flows to the solenoid
coil, the injectors open and fuel is injected.

© Mitsubishi Motors Corporation  Feb. 1991

TROUBLESHOOTING HINTS

Hint 1:

If there is a problem with starting while the engine is
warm, perform the combustion test and check for
leakage of the injectors.

Hint 2:

If the engine can’t be started, and the injectors are not
activated during cranking, the cause is probably a
malfunction such as described below, not with the
injectors.

(1) Malfunction of the circuit for supply of power
to the engine control unit, or of the earth cir-
cuit.

(2) Malfunction of the control relay.

(3) Malfunction of the crank-angle sensor and/or
the top dead center sensor.

Hint 3:

If there is a cylinder for which the idling condition does
not change when, during idling, the fuel injection of the
injectors is cut off in sequence, check that cylinder as
described below.

(1) Check the injector and harness.

{2) Check the spark plugs and the high-tension cable.
(3) Check the compression pressure.

PWJE9086
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Hint 4:

If the injector activation time deviates from the

(1) Incomplete combustion within the cylinder.

standard value even though the results of the coil, the compression
checking of the injector’s harness and of the in- (2) Improper adhesion of

jector itself are normal,

presumed to be one of the following.

the cause may be

(Malfunction of the spark plugs, the ignition

pressure, etc.)
EGR valve sheet.

(3) Increased engine resistance.

INSPECTION
Using Multi-use tester
Function Iltem No. | Data display Check conditions | Engine coolant temperature  °C (°F) | Standard value ms
Data reading | 41 Activation Engine cranking When 0 (32)*? Approx. 20
time*
When 20 (68) Approx. 41
When 80 (176) Approx. 10
Function Iltem No. | Data display | Check conditions Engine condition r/min. | Standard value ms
Data reading | 41 Activation e Engine coolant temp: 750 (idling) 29-41
time *° 80-95°C (176-203°F)
e Lights and accessories: OFF 2,000 2.0-3.2
e Transmission: neutral
« Steering wheel: neutral position| YWhen raced Increases.
suddenly

NOTE

*1- Indicates the injector-activation time when the power source voltage is 11V and the cranking speed is 250 rpm or less.
*2. At a coolant temperature of 0°C (32°F), there is synchronous injection for all four cylinders.
*2: For a new vehicle [driven approximately 500 km (300 miles) or less| the injector-activation may be about ten percent

longer then indicated above.

Function Iltem No. Activation description Check conditions Normal condition
Actuator 01 No. 1 injector shut-off e Engine: idling after warm-up Idling condition changes
test — (shut off the injectors in more
02 No. 2 injector shut-off sequence during after engine (Becomes more unstable,
T warm-up, check the idling or the engine stalls.)
03 No. 3 injector shut-off condition)
04 No. 4 injector shut-off

Analyzer
00
Special
patterns
pickup
7FU1201
© Mitsubishi Motors Corporation Feb. 1991

Wave Pattern Inspection Using an Analyzer

Measurement method

{1) Disconnect the injector connector, and connect the spe-
cial tool (test harness: MB991348) in between. (The
power side and the ECU side terminals should both be

connected.)

(2} Connect the analyzer special patterns pickup to the ECU

test harness clip.
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Standard wave pattern

Observation conditions
Function Special patterns
Mt Pattern height Variable
Point A Variable knob Adjust by monitoring wave
1 Pattern selector Display
Engine r/min. Idle r/min. (750 r/min.)
50} Solenoid back
electromotive force
Point B
Injector drive time
I Power
voltage
M— ‘ .
0 Time
Drive signal: ON Drive signal: OFF
7FU1202

Wave pattern observation points

(Point A): Height of back electromotive force in the solenoid coil

Contrast with standard wave pattern

Probable cause

Solenoid coil back electromotive force is low

or doesn’t appear at all. Short in the injector solenoid

---ldling
—— Racing

01p0202

© Mitsubishi Motors Corporation  Feb. 1991

(Point B): Injector drive time

e The injector drive timing will synchronized with the multi-
use tester display.

e When the engine is suddenly raced, the drive time will
be greatly extended at first, but the drive time will soon
match the engine speed.
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13-129

HARNESS INSPECTION

1

Harness side connector

7FU0669

Measure the power supply voltage
of the injector.

Connector: Disconnected
Ignition switch: ON

oK+ 2

Repair the
harness.

O BEO0
—1 - Control
relay)
Check the
power
supply.

Voltage (V)

Sv

2

Harness side|
connector

=t
Engine control

unit harness
side connector

1FU0643

Check for an open-circuit, or a
short-circuit earth, between the
engine control unit and the injector.

Engine control unit connector:
Disconnected
Injector connector: Disconnected

OK -+

Repair the
OX —— harness.

Deeon
- [, [2],
Eal

4@ -

REATN \ o
- / /%/ /l/d 6F\U1272

N\

\\\\\</

6FU1273
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ACTUATOR INSPECTION

Checking Operation Sound

Using a sound scope, check the operation sound (“chi-chi-
chi”) of injectors during idling or during cranking.

Check that as the rotating speed increases, the frequency of
the operating sound also increases.

Caution

Note that even if the injector you are checking is not
operating, you will hear the operating sound of the
other injectors.

NOTE

If no operating sound is heard from the injector that is being
checked, check the injector drive circuit. [f there is nothing
wrong with the circuit, a defective injector or engine control
unit is suspected.

Measureing Resistance Between Terminals

(1) Remove the injector connector.
(2) Measure the resistance between the terminals.

Standard value: 13-16 Q [at 20°C (68°F)]
(3) Install the injector connector.
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Checking the Injection Condition

(1) Following the steps below, bleed out the residual pres-
sure within the fuel pipe line to prevent flow of the fuel.
(Refer to P.13-89.)

(2) Remove the injector.

(3) Arrange the special tool (injector test set), adaptor, fuel
pressure regulator and clips as shown in the illustration
below.

Fuel high

pressure hose Return hose

MD998740 MD998706

MD998706

injector

Pressure regulator
(MD116395)

Battery  Clip
(MD998746) 7FU0145

and activate the fuel pump.

|
/

Fuel pump (4) Connect the battery’'s negative (-} terminal.
/ l¢—checktermmal (5) Apply battery voltage to the fuel pump check terminal
1\&

/ S @
Battery

B =

Fuel high
pressure
hose

~

)

(6) Activate the injector and check the atomized spray condi-
tion of the fuel.
The condition can be considered satisfactory unless it is
extremely poor.

Return hose
Injector

Battery 6FU0628

(7) Stop the actuation of the injector, and check for leakage
from the injector’s nozzle.

[ Standard value: 1 drop or less per minute

(8) Activate the injector without activating the fuel pump;

then, when the spray emission of fuel from the injector
; stops, disconnect the special tool and restore it to its
original condition.

01R05468
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IDLE SPEED CONTROL SERVO (DC MOTOR)

el

Idle speed
control servo

Engine controt unit

L Motor drive ICT

JAN YA\
4 Y

6FU1708 58

59

close side
open side

@ Equipment
side connector

PN oYV aY AV ey
9606000606
N JkeJk AN\ N A'

AN
N,
/
[«))

N5

6FU1734

Engine control unit connector

@
|
|

HEEEEIEEE R EEEEE R EE E RS ERER
OPERATION
e The volume of intake air during engine idling e The DC motor turns clockwise or anti-clock-
is controlled by the opening and closing of the wise according to the change in the direction
servo valve for bypassing the throttle valve, of current in the motor drive IC inside the en-
located at the air intake port. gine control unit.

e The servo valve opens and closes depending
on whether the DC motor inside the engine
idling speed control servo is turning clockwise
or anti-clockwise.
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TROUBLESHOOTING HINTS

Hint 1: While the engine is idling, if the engine Hint 2: If the servo valve position (step) is out-

idling speed and servo valve position
(step) change when the air conditioner .
switch is turned to ON and OFF, it can
be assumed that the engine idling speed
control servo and the servo valve position
sensor are operating normally.

HARNESS INSPECTION

side the standard position, the malfunc-

tion is probably one of the following:

(1) Basic engine idling speed adjustment
iS wrong.

(2) Some deposit is adhering to the
throttle valve.

(3} Air is being drawn into the air intake
manifold through a defective gasket
seal.

(4) Fuel injection malfunction inside a
cylinder.

(Spark plug, ignition coil, injector or
compression pressure is defective.)

1 Engine control
unit harness side

® Harness side
connector

speed control servo.

6FU1735

Check for an open-circuit, or a
connector short-circuit to earth, between the

engine control unit and the idle '!

% Repair
T the
harness.
(@B -

@8] - &)

ACTUATOR INSPECTION

Use a sound scope to check if the sound of the ISC servo
operating can be heard immediately after the ignition switch

is turned to “ON".

NOTE

if the sound of the servo operating cannot be heard, inspect
the motor drive circuit and the ISC servo motor.
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IGNITION COIL AND POWER TRANSISTOR

‘\\\ —— AR
PO / ransistor
%f? | (”i e === L)\ i
\ Q&//’ 17 L/r\/ ‘-.-‘)(( e Ignition coil [IG] ® Harness side connector
N N S
5, /y,r |
N ey
< }(h\l )] 7 /r;\ >
A . Connector at
\‘ll?' E Nﬂ 9 Ignition coil /R equipment side
\";9_-"\ fil'-k [ 2=
= ey
, a’ﬁl\‘,‘ [ ]
. 1% o
- d — T~
" Oy . SEL1202|
3 6FuiTI0 _ NI
Distributor
r 11 TW 3 ' © Harness side
1r~———-ﬁ . erTac:hometer connector
i Pow "
E«_‘ ? Ignition  ——— N
transistor i 7y
Spark L unit timing 1 I @
plug 5 1 adjustment L__AR_1
g & ¥ 2 o connector
7 YoV 3k ® Equipment
LG ® SoeP
connector
Q
Engine control unit A54 _ 12
| ]
Engine control unit ‘ |
‘ \
=L U I = R R S =1 I 1
= EEEE| [P =l ‘
slolalE s EeREEEE B | | B ) - J
6FU1736
OPERATION

FUEL SYSTEM <6G72 Engine> — Refer to Igni-

tion Coil and Power Transistor (P.13-71).

INSPECTION
Using Multi-use tester
Function item No. Data display Check conditions Engine condition r/min. | Standard value °BTDC
Data reading 44 Spark advance | ¢ Engine: warm 750 {idling) 2-16
e Timing light: set
(The timing light is
set so as to check
the actual ignition | 2,000 30-50
timing.)
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Wave Pattern Inspection Using an Analyzer

Analyzer
k2 ® |gnition coil primary signal
a1 Y2)y3jp Refer to GROUP 16 - Ignition System.
e Power transistor control signal
Special
pgtterns <Measurement method>
icku . .
pickup (1) Disconnect the power transistor connector, and connect
the special tool (test harness: MB991348) in between.
(All terminals should be connected.)
(2) Connect the analyzer special patterns pickup to the
6FU1885 power transistor connector terminal (3).
<Standard wave pattern>
Observation conditions
Function Special patterns
Pattern height Low
Pattern selector Display
Engine r/min. Approx. 2,000 r/min.
V)
T T: Crankshaft angle (180°)
Compres-
sion top
6r dead center
7
__..1 l o —— I
Crankshaft at : '
angle sensor !
output 1 |
wave pattern ! I
(Reference) 2F : :
1 !
i
| | p l l \
1o e it
or : :
i 1
I
6+ l==i 8: Spark advance value
|
Power . ! 61
transistor Point Lot
control signal ak Wave pattern P
wave pattern build-up Lo
{
\ P
2+
5 Time
OFF| ON
Dwell section
6FU1884
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— - —— Normal wave pattern

/=" it

il e B B

[l

01L1060

— — - - Normal wave pattern

o

VB_‘

—— PR— Pr—
’

01L0999

HARNESS INSPECTION

Wave pattern observation points

(Point): Condition of wave pattern build-up and maximum
voltage (Refer to abnormal wave pattern examples 1

and 2.)

Examples of abnormal wave patterns

® Example 1

Wave pattern during engine cranking

Cause of problem

Broken wire in ignition primary circuit

Wave pattern characteristics
Top-right part of the build-up section cannot be seen, and

voltage value is approximately 2V too low.

e FExample 2

Wave pattern during engine cranking

Cause of problem

Malfunction in power transistor
Wave pattern characteristics
Power voltage results when the power transistor is ON.

1

Measure the power supply voltage

C ] of the ignition coil.
) g e Connector: Disconnected i
Harness side SR e Ignition switch: ON 2
connector Q
® Voltage (V) '
Repair the
—4* harness.
4V @M -
J Ignition
_ﬂ_ switch)
" 6FU1283
© Mitsubishi Motors Corporation  Feb. 1991 PWJE9086
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2 Check for an open-circuit, or a
short-circuit to earth, between the
' @ggg’ess power transistor and ignition coil. 3
I::;ag(s;osrnde connector | ¢ lgnition coil connector:
o N/ Disconnected
€00 e Power transistor connector:
Disconnected Repair
—" the
harness.
g
6FU1739 Kl
3 Check for continuity of the earth
Harness side circuit.
conector e Connector: Disconnected OK i 4
Repair
—T the
' harness.
= ( -
7FU0837 Earth)
4 Measure the voltage of the control
H ” signal circuit of the power
arness siae transistor.
connector ) OK 1. 5
-2 e Connector: Disconnected ™
B2} e lgnition switch: START
Voltage (V) % Repair
—I the
2-6 harness.
=+ (@0 - =)
7FU0838
5 L%?S'S?Pngmmg ] Measure the voltage of the ignition
connector _ timing adjustment terminal. /\
8 .0 e Ignition switch: ON -
© ?Q OK/' —
Voltage (V) ~
O CC
4.0-5.2 oK -
J ‘Q harness.
2L (©n] - i
7FU060

ACTUATOR INSPECTION
Refer to GROUP 16.
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PURGE CONTROL SOLENOID VALVE

‘\: | Purge control ' Control relay
-3y solenoid valve
Y Purge controt
v ® Equipment A2 solenoid valve
7 ® Harness side connector
) side connector
;
f/ = M X
S 2]
7 6FUI713 1
SEL1206 62
Engine
control
unit
01A0324
Engine control unit connector
=L A 1= I S =11 B
s|elslgla] [Elaalann]E) = ] == [~ ls]mls
212122 =] 182R2 N2 l=H=lzERERR R
01L0838
OPERATION
® The purge-control solenoid valve is an ON/OFF ® Battery power is supplied, by way of the control
type of solenoid valve; it functions to regulate the relay, to the purge-control solenoid valve. When
introduction of purge air from the canister to the the engine control unit switches ON the power
intake air plenum. transistor within the unit, current flows to the coil,
and purge air is introduced.
INSPECTION
Using Multi-use tester
Function ltem No. Activation Check conditions Normal condition
Actuator test | 08 Solenoid valve is switched | ® ignition switch: ON Operating sound is heard
from OFF to ON. when driven,
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HARNESS INSPECTION

1

@ Harness side

Measure the power supply voltage.
® Connector: Disconnected

® [gnition switch: ON
Voltage (V) @ — > 2

sV Repair the

harness.
% —+> (Control
relay —

@ [2])

connector 6FUO0967

Engine
control
unit
harness
side
connector

Harness side
connector

- 6FU0973

Check for an open-circuit, or a
short-circuit to earth, between the

purge control solenoid valve and
the engine control unit.
e Purge control solenoid valve —r>

connector: Disconnected

¢ Engine control unit connector: Repair the
Disconnected harneis_
— (® ] -
oK —> '

| 6FU1740

Fuel pressure
gauge

@ Oringor

gasket
“% MD998700

W

EC1529

© Mitsubishi Motors Corporation  Feb. 1991

ACTUATOR INSPECTION
Refer to GROUP 17.

FUEL PRESSURE M13YXAE
HOW TO REDUCE THE FUEL LINE INTERNAL PRESSURE
Refer to P.13-89.

FUEL PUMP OPERATION CHECK

Refer to P.13-89.

FUEL PRESSURE TEST

(1) Remove all remaining pressure from inside the fuel pipe
line to prevent splash of fuel. (Refer to P.13-89.)

(2) Disconnect the fuel high pressure hose at the delivery
pipe side.
Caution
Cover the hose connection with shop towel to
prevent splash of fuel that could be caused by some
residual pressure in the fuel pipe line.

(3) Set a fuel pressure gauge on the special tool, placing an
adequate O-ring or gasket between the gauge end spe-
cial tool prevent fuel leaks.
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(4) Attach pressure gauge set in step (3) to the delivery

pipe.
(6) Connect the {(~) battery terminal.

uel pressure

i\

Q T

(6) Connect a jumper wire to the terminal for activation of
the fuel pump and to the positive (+) terminal of the bat-
tery to activate the fuel pump. W.ith fuel pressure ap-
plied, check to be sure that there is no fuel leakage from
the fuel pressure gauge and the special tool connection
part.

(7) Disconnect the jumper wire (from the terminal for activa-
tion of the fuel pump) to stop the fuel pump.

(8) Start the engine and let it idle.

(9) Measure the fuel pressure during idling.

Standard value: Approx. 270 kPa (2.7 kg/cm’, 38 psi)
at curb idle

\\ 7

6FU1741

(10)Disconnect the vacuum hose from the fuel pressure
regulator, and then measure the fuel pressure while
using a finger to plug the end of the hose.

Standard value: 330-350 kPa (3.3-3.5 kg/cm’, 47-50
psi) at curb idle speed
(11)Check to be sure that the fuel pressure during idling
does not decrease even after the engine is raced a few
times.

(12)Use a finger to gently press the fuel return hose while
repeatedly racing the engine, and check to be sure that
there is fuel pressure in the return hose also.

NOTE
There will be no fuel pressure in the return hose if there
is insufficient fuel flow.

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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(13)If the fuel pressure measured in steps (9) to (12) deviates from
the standard value range, check for the probable cause by
referring to the table below, and then make the appropriate

® Fuel pressure drops during racing.
® No fuel pressure in fuel return hose.

repair.
Condition Probable cause Remedy
® Fuel pressure is too low. Fuel filter is clogged. Replace the fuel filter.

Malfunction of the valve seat within the | Replace the fuel pressure regulator.
fuel pressure regulator, or fuel leakage
to return side caused by spring deteri-
oration.

Fuel pump low discharge pressure. Replace the fuel pump.

Fuel pressure is too high.

The valve within the fuel pressure reg- | Replace the fuel pressure regulator.
ulator is sticking.

Clogging of the fuel return hose and/or | Clean or replace the hose and/or pipe.
the pipe.

No change of the fuel pressure when
vacuum hose is connected and when
not connected.

Damaged vacuum hose or nipple clog- | Replace the vacuum hose, or clean the
ging. nipple.

(14)Stop the engine and check for a change of the value indicated
by the fuel pressure gauge. The condition is normal if there is
no decrease of the indicated value within two minutes.

If there is a decrease of the indicated value, monitor the speed
of the decrease, and, referring to the table below, determine
the cause of the problem and make the appropriate repair.

Condition

Probable cause Remedy

After the engine is stopped, the fuel
pressure drops gradually.

Injector leakage. Replace the injector.

Leakage at the fuel pressure regulator | Replace the fuel pressure regulator.
valve seat.

There is a sudden sharp drop of the fuel
pressure immediately after the engine
is stopped.

The check valve (within the fuel pump) | Replace the fuel pump.
is not closed.

© Mitsubishi Motors Corporation Feb. 1991

(15)Remove all remaining pressure from inside the fuel pipe.
(Refer to P.13-89.)

(16)Disconnect the fuel pressure gauge and the special tool
from the delivery pipe.

Caution

Because there will be a slight amount of remaining
pressure in the fuel pipe line, use rags to cover so
that fuel doesn’t splatter.
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© Mitsubishi Motors Corporation

Feb. 1991

(17)Replace the O-ring at the end of the fuel high-pressure
hose with a new one.

(18)After connecting the fuel high-pressure hose to the
~delivery pipe, tighten the installation bolt at the specified
torque.

Tightening torque: 5 Nm (0.5 kgm, 3.6 ft.Ibs.)
(19)Check to be sure that there is no fuel leakage.
@ Apply battery voltage to the terminal for activation of

the fuel pump so as to activate the fuel pump.

@ With fuel pressure applied, check for leakage of the
fuel line.
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FUEL SYSTEM <4D56 Engine>

- Specifications / Special Tool

FUEL SYSTEM <4D56 Engine>

SPECIFICATIONS
GENERAL SPECIFICATIONS E13CA-C
[tems Specifications
Fuel
Tank capacity dm?® (U.S. gal., Imp. gal.)
Standard Wheelbase 75 (19.8, 16.5)
Long Wheelbase 92 (24.3, 20.2)
Fuel injection pump
Type Distribution type
Governor type Half all speeds
Feed pump type Vane type
Injection nozzle
Nozzle type Throttle type
Holder type Screwed-in type
SERVICE SPECIFICATIONS E13CB-C

Iltems

Specifications

Standard value
Accelerator cable play
Fuel cut solenoid valve coil resistance
Injection pressure

mm {in.}

kPa (kg/cm?, psi)

0-1(0-0.04)

Q| 8-10

11,770-12,750 (120-130, 1,707-1,849)
<Vehicles without EGR system built up to 1994>
14,710-15,690 (150-160, 2,133-2,276)
<Vehicles with EGR system built up to 1994,
Vehicles built from 1995>

SPECIAL TOOL

E13DA-C
Tool Number Name Use
MD998388 Injection pump Removal of sprocket from drive shaft
sprocket puller of injection pump
© Mltlub_ishi Mot_ors Corporation Jun. 1994 PWJE9086-F REVISED
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Lock nut

Adjusting nut

screw

Idle adjusting ]OO
71

© Mitsubishi Motors Corporation Feb. 1991

SERVICE ADJUSTMENT PROCEDURES

FUEL INJECTION TIMING INSPECTION AND AD-
JUSTMENT E13FKAD

Refer to GROUP 11 - Service Adjustment Procedures.

ENGINE IDLING SPEED INSPECTION AND AD-
JUSTMENT E13HBAA

Refer to GROUP 11 - Service Adjustment Procedures.

ACCELERATOR CABLE INSPECTION AND AD-
JUSTMENT <VEHICLES WITHOUT AUTO-
CRUISE CONTROL SYSTEM> E13FCAZ3

For models equipped with the auto-cruise control system,
refer to P.13-188.

(1) Turn the air conditioner and all lights OFF so that there is
no electrical load when inspecting.
(2) Warm the engine until the engine idling speed becomes
stable.
(3) Check that the engine idling speed is at the specified
value.
(4) Stop the engine and turn the ignition switch to OFF.
(5) Check that there are no sharp bends in the accelerator
cable. '
{6) Check the amount of play in the inner cable.
(7) If there is excessive play in the inner cable, or if there is
no play, adjust by the following procedure.
@ Loosen the adjusting nut and fully close the throttle
lever.
@ Tighten the adjusting nut so that the inner cable play
is at the standard value, and fix it with the lock nut.

Standard value: 0-1 mm (0-0.04 in.)

@ After adjusting, check that the throttle lever is touch-
ing the idle adjusting screw (stopper).

FUEL FILTER REPLACEMENT E13FZAN

(1) Remove the intercooler. (Refer to GROUP 15 - Inter-
cooler.)

(2) Remove the fuel tank cap to release the pressure inside
the tank.

(3) Disconnect the water level sensor connector.

(4) Remove the fuel hose and then remove the fuel filter.

Caution
Cover with a rag to prevent fuel from spraying out.

PWJE9086



13-144 FUEL SYSTEM <4D56 Engine> — Service Adjustment Procedures

Drain plug 72p023

<Vehicles without _
fuel line heater>

NN

Air plug \
(\ 03£0083

—

‘ \ \ 03E0073

© Mitsubishi Motors Corporation

July 1992

(5) Secure the fuel filter pump in a vise, and use an oil filter
wrench to remove the fuel filter cartridge.

(6) Secure the water level sensor in a vise and turn the fuel
filter cartridge with both hands to remove the water filter

Sensor.
(7) After installing a new fuel filter, bleed all air from the

fuel line.
(8) Start the engine, and check that there are no fuel

leakages.

EVACUATION OF WATER FROM FUEL FILTER

E13FVAB
Water is in the filter when fuel filter indicator lights.
Evacuate water by the following procedures.

(1) Loosen drain plug.
(2) Drain water with hand pump. Finger-tighten drain plug.

EVACUATION OF AIR FROM FUEL LINE  ewrsae

Evacuate air after following services.

o \When fuel is drained and re-filled for service.
® When fuel filter is replaced.
® When main fuel line is removed.

(1) Loosen fuel filter air plug.

(2) Place rags around air plug hole. Operate hand pump
repeatedly until no bubbles come from plug hole.
Tighten air plug.

{3) Repeat until hand pump operation becomes stiff.

FUEL GAUGE UNIT REPLACEMENT E13FDAC2

(1) Take out the carpet in the cargo compartment and
remove the floor cover.
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Fuel gauge unit

03E0089

/]

Canister

side :H:‘ i
DO3041

Filler neck {
"o
03E0071

Fuel cut
solenoid valve

DFUO009

© Mitsubishi Motors Corporation

July 1992

(2) Disconnect the connector from the fuel gauge unit, and
remove the fuel gauge unit.

(3) Install the fuel gauge unit so that the packing stoppers (2
places) match the hole in the fuel gauge unit.

(4) Install the floor cover packing and the floor cover.

2-WAY VALVE REPLACEMENT E13FFAC2
(1) Remove the filler neck protector inside the rear left
bumper.
(2) Replace the 2-way valve.
Caution
Be careful not to mistake the direction of the 2-way
valve.

(3) Install the filler neck protector.

FUEL INJECTION PUMP INSPECTION E13FMAB

1. INSPECTION OF FUEL CUT SOLENOID VALVE
OPERATION

(1) When a sound scope is held against the fuel cut
solenoid valve and the ignition switch is turned to
“ON", check that the sound of the valve operating
can be heard.

2. INSPECTION OF FUEL CUT SOLENOID VALVE COIL
RESISTANCE

(1) Measure the resistance between the fuel cut
solenoid valve terminal and the ignition pump and
body.

Standard value: 8-10 Q

3. BOOST COMPENSATOR INSPECTION

(1) Connect a hand pump (pressure pump type) to the
boost compensator nipple.

(2) Apply positive pressure of 30 kPa (0.3 kg/cm’,
4.3 psi.) and check that pressure is maintained.
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4. ENGINE SPEED SENSOR INSPECTION

(1) Disconnect the engine speed sensor.
(2) Measure the resistance between the engine speed
sensor terminals.

Standard value: 1.3-1.9 kQ

DFUQ0Q7

INJECTION NOZZLE INSPECTION AND ADJUST-

MENT E13FOAG
Caution
Never touch the injection spray that is injected from
the nozzle.

1. FUEL INJECTION INITIAL PRESSURE INSPECTION

(1) Install the injection nozzle to a nozzle tester.

(2) Move the lever of the nozzle tester 2-3 times to in-
ject fuel and to bleed the air.

(3) Gently press down the lever of the nozzle tester, and
take a reading of the indication value on the pressure
gauge at the point where the needle slowly rises and
then suddenly drops.

Standard value:
s1R0528 <Vehicles without EGR system built up to 1994>
11,770-12,750 kPa

{120-130 kg/cm?, 1,707-1,849 psi.)

<Vehicles with EGR system built up to 1994, Ve-
hicles built from 1995>
14,750-15,690 kPa
150-160 kg/cm?, 2133-2276 psi.)

(4) If the fuel injection initial pressure is outside the
standard value, disassemble the nozzle holder to
clean it, and then change the thickness of the shim
to adjust the fuel injection initial pressure.

NOTE

e For disassembly and reassembly of the nozzle
holder, refer to the engine workshop manual.

e There are 10 shims for adjustment, with thick-
nesses in the range 0.10-0.80 mm (0.0039-
0.0315 in.).

® When the shim thickness is increased by 0.1 mm
(0.0039 in.), the fuel injection initial pressure in-
creases by 2350 kPa (24 kg/cm?Z, 341 psi.).
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A. Injection angle is large B. Bias

i
'C,,,,\\\\\- i

C. Intermittent fuel injection

&

il

v

DFU100

01R0O531

6
|
S —
=

& *

6% DFU0073

© Mitsubishi Motors Corporation Jun. 1994

2.

INJECTION SPRAY INSPECTION
(1) Move the lever of the nozzle tester rapidly (4-6

times per second) to eject the fuel continuously.
Check that the injection spray comes out evenly in a
straight, thin line (angle of spray is zero). The injec-
tion spray patterns shown in the illustration at left are
wrong.

(2) Check that no fuel drips after injection is completed.
(3) If there are any drips, disassemble the nozzle, clean it

and re-inspect, or replace the nozzle.

NOZZLE FUELTIGHT INSPECTION
(1) Gently raise the lever of the nozzle tester until the pres-

sure inside the nozzle becomes 9,810-10,790 kPa
(100-110 kg/cm?, 1,422-1,565 psi.) <Vehicles without
EGR system built up to 1994, vehicles built from 1995>
or 12,750-13,730 kPa (130-140 kg/cm?, 1,850-1,990
psi.) <Vehicles with EGR system built from 1995>, and
after holding this pressure for approximately 10 seconds,
check that there are no fuel leaks from the nozzle.

If there are any leaks, disassemble the nozzle, clean it
and re-inspect, or replace the nozzle.
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<Vehicles built up to May, 1994>

14E0222
<Vehicles built from June, 1994>

Accelerator opener
solenoid valve No. 2

® O = Accelerator opener -~
o BT

Battery
DFU0081

cuum hose —— N Idle-up solenoid

© Mitsubishi Motors Corporation Jun. 1994

ACCELERATOR LEVER CONTROL CHECK
DURING ANTI-SKID BRAKE (ABS) OPERATION

ACCELERATOR OPENER SOLENOID VALVE OPERATION
CHECK

(1) Disconnect the No.2 connector of the accelerator
opener solenoid valve.
(2) Start the engine and run it at idle.

(3) When the solenoid valve terminals and the battery ter-
minals are connected by jumper leads, check that the ac-
celerator opener operates and that the engine r/min in-
creases.

ACCELERATOR OPENER SOLENOID VALVE NO. 1 (FOR
AIR CONDITIONER) CHECK

(1) Remove the vacuum hose from the idle-up solenoid
valve.

NOTE
When installing the vacuum hose, be careful not to con-
fuse the connection ends.

(2) Remove the idle-up solenoid valve connection.
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(3) Connect the vacuum pump (Mighty Vac) to nipple “A".

(4) Check the air flow with the vacuum pump (Mighty Vac)
when battery voltage is applied between the idle-up
solenoid valve terminals, and when battery voltage is

removed.
Battery voltage Nipple “B” Vacuum condition
Vacuum leaks from
Open nipple “B”
Applied c 4 with
overed wit . L
a finger*’ Vacuum is maintained
Open
Nipple “A’ Not applied Covered with Vacuum is maintained
a finger*?
Nipple “B” NOTE
At *'. negative pressure can be felt, but at *? negative
® e pressure cannot be felt.

20E0125

(5) Measure the resistance between the idle-up solenoid

l valve terminals.

Standard value: approx. 40 Q

20E0126

TYPE 1 ACCELERATOR OPENER SOLENOID VALVE NO. 2 (FOR
ANTI-LOCK BRAKE) CHECK

NOTE

When disconnecting the vacuum hose, always make a mark
so that the hose can be connected at the original position.

1. Remove the idle-up solenoid valve from the hydraulic
unit.

14E0087

TYPE 2 . )
2. Measure the resistance between the solenoid valve ter-

E} minals.
N Standard value: <TYPE 1> 33-39 Q
<TYPE 2> 37-44 O

14E0094
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TYPE 1
Nipple “B”

® © Nipple “A"

14E0088

TYPE 2

14E0095

@ Solenoid valve @ Power supply

® Vehicle speed sensor @ Earth

Vehicle
speed relay

DFU0080

© Mitsubishi Motors Corporation Jun. 1994

3. Connect a hand vacuum pump to the nipple “A".

4. Check airtightness by applying a vacuum with voltage ap-
plied directly from the battery to the solenoid valve ter-
minal and without applying voltage.

Battery voltage

Solenoid valve

Normal condition

nipple “B”
Vacuum leaks
Applied Blocked with Vacuum
maintained
Not lied Vacuum
ot applie maintained

VEHICLE SPEED SENSOR CHECK

(1) With the vehicle speed relay connector connected, con-
nect an analog voltmeter to terminal (3).

(2) Turn the ignition switch to “ON".

(3} When the vehicle is moving slowly forward, check that
the voltage repeatedly changes from 0 V to 5 V and

back.

VEHICLE SPEED RELAY CHECK

With the vehicle speed relay connector connected, check the
continuity between the vehicle speed relay terminals (1) and

(4).
NOTE

When checking the continuity, use an analog circuit tester,
and connect the (-) probe to terminal (1).

Vehicle speed

Continuity between
terminals (1)-(4)

15 km/h (9 mph) or less

No continuity

35 km/h (21 mph) or more

Continuity

PWJE9086-F
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13-150-1

FUEL SYSTEM <4M40 Engine>

SPECIFICATIONS
GENERAL SPECIFICATIONS

ltems

Specifications

Fuel
Tank capacity
Standard wheelbase
Long wheelbase

dm3 (U.S. gal., Imp gab.)

75 (19.8, 16.5)
92 (243, 20.2)

Fuel injection pump
Type
Governor type
Feed pump type

Distribution type
Half all speeds
Vane type

Injection nozzle
Nozzle type
Holder type

Throttle type
Screwed-in type

SERVICE SPECIFICATIONS

ltems

Specifications

Standard value
Accelerator cable play mm (in.)
Fuel cut solenoid valve coil resistance Q
Injection pressure kPa (kg/cm?, psi)

0-1 {0-0.04)
8-10
14,710-15,690 (150-160, 2,133-2,276)

SPECIAL TOOL

Tool Number Name Use
MH062464 Injection pump Removal of sprocket from drive shaft
sprocket puller of injection pump
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7Fuel cut

solenoid valve

04958

© Mitsubishi Motors Corporation
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SERVICE ADJUSTMENT PROCEDURES

FUEL INJECTION TIMING INSPECTION AND
ADJUSTMENT E13FKAD
Refer to GROUP 11 - Service Adjustment Procedures.

ENGINE IDLING SPEED INSPECTION AND AD-
JUSTMENT E13HBAA
Refer to GROUP 11 - Service Adjustment Procedures.

ACCELERATOR CABLE INSPECTION AND AD-

JUSTMENT <VEHICLES WITHOUT AUTO-
CRUISE CONTROL SYSTEM> E13FCAZ3

Refer to P.13-143.

For models equipped with the auto-cruise control system,
refer to P.13-188.

FUEL FILTER REPLACEMENT E13FZAM
Refer to P.13-143.

EVACUATION OF WATER FROM FUEL FILTER

E13FVAB

Refer to P.13-144.

EVACUATION OF AIR FROM FUEL LINE E13FSAB
Refer to P.13-144.

FUEL GAUGE UNIT REPLACEMENT E13FDAD
Refer to P.13-144.
2-WAY VALVE REPLACEMENT E13FFAD

Refer to P.13-145.

ACCELERATOR LEVER CONTROL CHECK DURING
ANTI-SKID BRAKE (ABS) OPERATION

Refer to P.13-148

FUEL INJECTION PUMP INSPECTION

INSPECTION OF FUEL CUT SOLENOID VALVE OPERA-
TION

When a sound scope is held against the fuel cut solenoid valve
and the ignition switch is turned to “ON”, check that the sound
of the valve operating can be heard.
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solenoid
valve

© Mitsubishi Motors Corporation
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INSPECTION OF FUEL CUT SOLENOID VALVE COIL
RESISTANCE

Measure the resistance between the fuel cut solenoid valve ter-
minal ® and ®.

Standard value: 8-10 Q

BOOST COMPENSATOR INSPECTION
(1) Connect a hand pump (pressure pump type) to the

(2)

boost compensator nipple.
Apply positive pressure of 29.4 kPa (0.3 kg/cm?, 4.3 psi.),
and check that pressure is maintained.

INJECTION NOZZLE INSPECTION AND ADJUST-
MENT

Caution
Never touch the injection spray that is injected from
the nozzle.

FUEL INJECTION INITIAL PRESSURE INSPECTION

(1)
(2)

(3)

(4)

Install the injection nozzle to a nozzle tester.

Apply positive pressure of 29.4 kPa (0.3 kg/cm?, 4.3
psi.), and check that pressure is maintained.

Gently press down the lever of the nozzle tester, and
take a reading of the indication value on the pressure
gauge at the point where the needle slowly rises and
then suddenly drops.

Standard value: 14,710-15,690 kPa (150-160
kg/cm?, 2,133-2,276 psi)

If the fuel injection initial pressure is outside the
standard value, disassemble the nozzle holder to
clean it, and then change the thickness of the shim
to adjust the fuel injection initial pressure.

NOTE

e For disassembly, reassembly and adjustment of
the nozzle holder, refer to the engine workshop
manual.

e When the shim thickness is increased by 0.1 mm
(0.004 in.), the fuel injection initial pressure
increases by approx. 1,177-2,157 kPa (12-22
kg/cm?2, 171-313 psi).
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13-150-4FUEL SYSTEM <4M40 Engine> - Service Adjustment Procedures

A. Injection angle is large B. Bias

=

/;’|\

C. Intermittent fuel injection

I!II

HI

DFU100

01R0S531

6% DFU0073

© Mitsubishi Motors Corporation Dec. 1993

INJECTION SPRAY INSPECTION

(1) Move the lever of the nozzle tester rapidly (4-6 times per
second) to eject the fuel continuously. Check that the
injection spray comes out evenly in a straight, thin line
angle of spray is 10°. The injection spray patterns shown
in the illustration at left are wrong.

(2) Check that no fuel drips after injection is completed.
(3) If there are any drips, disassemble the nozzle, clean it and

re-inspect, or replace the nozzle.

NOZZLE FUELTIGHT INSPECTION

(1) Gently raise the lever of the nozzle tester until the
pressure inside the nozzle becomes 12,749-13,729
kPa (130-140 kg/cm?, 1,849-1,991 psi.). Check that
no fuel leaks from the nozzle within approx. 10
seconds.

(2) If there are any leaks, disassemble the nozzle, clean it
and re-inspect, or replace the nozzle.

PWJES086-E ADDED



FUEL SYSTEM <4M40 Engine> - Service Adjustment Procedures 13-150-5

Accelerator opener
solenoid valve No. 2

® o

{t

Battery

~
Accelerator opener -~

LN

F

DFU0081

Nipple “A”

Nipple “B"

® O

20€0125

© Mitsubishi Motors Corporation

Jun. 1994

ACCELERATOR LEVER CONTROL CHECK
DURING ANTI-SKID BRAKE (ABS) OPERATION

ACCELERATOR OPENER SOLENOID VALVE OPERATION
CHECK

(1) Disconnect the No.2 connector of the accelerator
opener solenoid valve.
(2) Start the engine and run it at idle.

(3} When the solenoid valve terminals and the battery ter-
minals are connected by jumper leads, check that the ac-
celerator opener operates and that the engine r/min in-
creases.

ACCELERATOR OPENER SOLENOID VALVE NO. 1 (FOR
AIR CONDITIONER) CHECK

(1) Remove the vacuum hose from the idle-up solenoid
valve.

NOTE

When installing the vacuum hose, be careful not to con-
fuse the connection ends.

(2) Remove the idle-up solenoid valve connection.
(3) Connect the vacuum pump (Mighty Vac) to nipple “A".

(4) Check the air flow with the vacuum pump (Mighty Vac)
when battery voltage is applied between the idle-up
solenoid valve terminals, and when battery voltage is

removed.
Battery voltage Nipple "B” Vacuum condition
Open Vacuurrlwl Igaks from
nipple “B
Applied c 4 with
overed wit ‘ o
a finger*’ Vacuum is maintained
Open
Not applied Covered with Vacuum is maintained
a finger*?
NOTE

At *', negative pressure can be felt, but at *), negative
pressure cannot be felt.
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13-150-6FUEL SYSTEM <4M40 Engine> - Service Adjustment Procedures

()
=7
=0
20E0126
<L.H. drive vehicles>
Es
14E0094
<R.H. drive vehicles>
El B | o) —

14E0087

<L.H. drive vehicles>

<R.H. drive vehicles>

Nipple “B”

® © Nipple "A"

14E0095

14E0088

© Mitsubishi Motors Corporation Jun. 1994

(5) Measure the resistance between the idle-up solenoid
valve terminals.

Standard value: approx. 40 Q

ACCELERATOR OPENER SOLENOID VALVE NO. 2 (FOR
ANTI-LOCK BRAKE) CHECK

NOTE

When disconnecting the vacuum hose, always make a mark
so that the hose can be connected at the original position.

1. Remove the idle-up solenoid valve from the hydraulic
unit.

2. Measure the resistance between the solenoid valve ter-

minals.

Standard value: <L.H. drive vehicles> 38-44 Q
<R.H. drive vehicles> 33-39 Q

3. Connect a hand vacuum pump to the nipple “A”.
4. Check airtightness by applying a vacuum with voltage ap-

plied directly from the battery to the solenoid valve ter-
minal and without applying voltage.

Battery voltage Sﬂﬁ)np?'ed ,,Vg!,ve Normal condition
Open Vacuum leaks
Applied Blocked with Vacuum
finger maintained
. Vacuum
Not applied Open maintalijned

PWJE9086-F DELETED



FUEL SYSTEM - Fuel Pump <4G64, 6G72, 6G74> 13-151

FUEL PUMP <4G64, 6G72, 6G74>

REMOVAL AND INSTALLATION

Pre-removal and Post-installation

Operation

® Drain and Filling of Fuel

® Removal and Installation of the
Floor Carpet

E13LA--

03E0079

35 Nm Removal steps

3.5 kgm
25 ft.Ibs.

Floor cover

Packing

Fuel pump connector

Fuel high pressure hose

Fuel return hose connection
Fuel pump and filter assembly
Filter

Fuel pump assembly

«h pe

ONOTAWN =

7 ﬂ Pump side
U
:_ Fuel high
Body side pressure hose e

I []l """ 030084

© Mitsubishi Motors Corporation Dec. 1993

SERVICE POINT OF REMOVAL AND INSTALLA-
TION E13LDAB

4. REMOVAL AND INSTALLATION OF FUEL HIGH PRES-
SURE HOSE

(1) After disconnecting the high-pressure fuel pipe at the
body-side main pipe connection, disconnect the
pump-side connection.

{2) To install, carry out the removal procedure in reverse.

PWJES086-E ADDED



13-152 FUEL SYSTEM - Injection Nozzle <4D56, 4M40>

INJECTION NOZZLE <4D56, 4M40>

REMOVAL AND INSTALLATION

© Mitsubishi Motors Corporation Jun. 1994

4. DISCONNECTION OF INJECTION PIPE

E13NA-
Pre-removal Operation Post-installation Operation
® Removal of Intercooler ® |Installation of Intercooler
(Refer to GROUP15 - Intercooler) {Refer to GROUP 15 — Intercooler)
e Adjustment of Accelerator Cable
{Refer to P.13-14, 89.)
® Adjustment of Throttle Control Cable
(Refer to GROUP 23 - Service
Adjustment Procedures)
4-6 Nm
0.4-0.6 kgm
3-4 ft.lbs.
<4D56> <4M40>
25-29 Nm 34 Nm
2.5-3.0 kgm 3.5 kgm
18-22 ft.Ibs. 25 ft.lbs.
4-6 Nm
¢ 0.4-0.6 kgm
5 3-4 ft.lbs.
10
1 50-60 Nm ;gll)“56>
5.0-6. m
360- f;;(}-tk&m 3.0 kgm 2.3 kgm
-I0S. 22 ft.ibs. 1.7 ft.Ibs.
Removal steps
1. Accelerator cable connection L 4 7. Fuel return pipe
2. Throttle control cable connection <A/T> 8. Fuel return pipe gasket
3. Injection pipe clamp «» e 9 Nozzle holder
-« 4. Injection pipe 10. Holder gasket
5. Fuel return hose 11. Nozzle gasket
6. Nut
SERVICE POINTS OF REMOVAL E13NBAB

When loosening nuts at both ends of injection pipe, hold
the other side (pump side-delivery holder, nozzle side-

nozzle holder) with wrench and loosen nut.

PWJE9086-F
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FUEL SYSTEM - Injection Nozzle <4D56, 4M40> 13-153

/ —— ’ 7. DISCONNECTION OF FUEL RETURN PIPE
@:d———, ,\_' Hold fuel return line hexagon nut with wrench and
remove nut.
Caution

Fuel return
pipe

Nut Loosening nut without holding fuel return line may

damage the line. Be sure to hold line.

9. REMOVAL OF NOZZLE HOLDER

Caution
Deep socket Label cylinder No. on removed injection nozzle .
’ holder to ensure correct nozzle to cylinder reassemb-
ly.
()
-
01R0532
SERVICE POINTS OF INSTALLATION E13NDAB
9. INSTALLATION OF NOZZLE HOLDER
Holder gasket (1) Clean cylinder head injection nozzle aperture and in-
stall new gasket.
Nozzle gasket
Caution

A defective gasket can cause improper idle rpm.
(2) Tighten to specified torque with deep socket wrench.

01R0533
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13-154

FUEL SYSTEM - Injection Pump <4D56>

INJECTION PUMP <4D56>
REMOVAL AND INSTALLATION

Pre-removal Operation

®Draining of Engine Coolant
<Vehicles with CSD>

®Removal of the Timing Belt
(Refer to GROUP 11 —Timing Belt.)

Removal steps

CcSD>
. Fuel hoses

. Accelerator cable connection

. Boost hose connection

. Fuel injection pipe

. Fuel injection pump sprocket
. Fuel injection pump

o »e
-«

QOWONOOI_RW N—

—_

Post-installation Operation

® Supplying of Engine Coolant
<Vehicles with CSD>

®|nstallation of the Timing Belt
(Refer to GROUP 11 —Timing Belt.)

® Adjustment of Injection Timing
(Refer to GROUP 11 — Service Adjustment
Procedures.)

® Adjustment of Accelerator Cable
(Refer to P.13-143)

e Adjustment of Throttie Control Cable
(Refer to GROUP 23 — Service Adjustment
Procedures.)

e Adjustment of Lever Position Switch
(Refer to GROUP 55 — Lever Position
Switch.)

. Fuel injection pump wiring harness
. Water hose connection <Vehicles with

. Lever position switch <A/T - A/C>

_Throttle control cable connection <A/T>

E13MA-

03G0236

© Mitsubishi Motors Corporation Jun. 1994
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FUEL SYSTEM - Injection Pump <4D56> 13-155

© Mitsubishi Motors Corporation

Feb. 1991

SERVICE POINT OF REMOVAL E13MBAG

8.

REMOVAL OF INJECTION PIPE

Loosen the nuts at the end of the injection pipe with the
correspouding holders (delivery holder for pump side and
nozzle holder for nozzle side) relained by a spanner, etc..

9. REMOVAL OF FUEL INJECTION PUMP SPROCKET
Remove sprocket installing nut and remove sprocket
from pump drive shaft with special tool.

Caution

1. Do not hit pump drive shaft with hammer, etc.

2. When holding injection pump, do not allow to
dangle by holding accelerator lever or fast idle
lever.
Do not remove these levers. Removal will cause
injection pump malfunction.

SERVICE POINT OF INSTALLATION E13MDAF

8. INSTALLATION OF INJECTION PIPE

Tighten the nuts at the end of the injection pipe to the
specified value with the correspouding holders (delivery
holder for pump side and nozzle holder for nozzle side)
relained by a spanner, etc..

PWJE9086-D



13-155-1 FUEL SYSTEM - Injection Pump <4M40>

INJECTION PUMP <4M40>
REMOVAL AND INSTALLATION

Pre-removal Operation Post-installation Operation

e Draining of Engine Coolant e Adjustment of Injection Timing

¢ Removal of Intercooler (Refer to GROUP 11 — Service
(Refer to GROUP 15 — Intercooler.) Adjustment Procedures.)

e Removal of Starter Motor e |nstallation of Starter Motor

e Adjustment of Accelerator Cable
(Refer to P.13-150-2.)

e Adjustment of Throttle Control!
Cable

e Supplying of Engine Coolant
(Refer to GROUP 14 - Service
Adjustment Procedures.)

e Air Bleeding of Fuel Line

e Installation of Intercooler
(Refer to GROUP 15 - Intercooler)

* 01E0102

Removal steps

. Throttle position sensor connector

. Fuel injection pump wiring harness
connector

. Fuel hoses connection

. Accelerator cable connection

. Throttle control cable connection

. Boost hose connection

. Water hoses connection 03E0126

~NOoOorbhW N —

4% »4 8. Fuel injection pipe - -
4 »¢ 9. Fuel injection pump Engine oil
10

. O-ring

© Mitsubishi Motors Corporation Dec. 1993 PWJE9086-E
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FUEL SYSTEM - Injection Pump <4M40> 13-155-2

4 MEQ0OS

01R0S527

© Mitsubishi Motors Corporation Dec. 1993

SERVICE POINTS OF REMOVAL

8.

REMOVAL OF INJECTION PIPE

Loosen the nuts at the end of the injection pipe with the
corresponding holders (delivery holder for pump side and
nozzle holder for nozzle side) retained by a spanner, etc..

REMOVAL OF FUEL INJECTION PUMP

Align the notch of the crankshaft pulley with the “0” timing
mark to set the No. 1 cylinder to the compression top dead
centre position.

NOTE

If the protrusion on the camshaft is pointing directly upwards
when the filler cap is removed. the No. 1 cylinder will be at
the compression top dead centre position.

SERVICE POINTS OF INSTALLATION

9.

INSTALLATION OF INJECTION PUMP

Check that the No. 1 cylinder is at the compression top
dead centre position and aligning the notch of the
injection pump gear with the “T"” mating mark on the
flange plate, and then install the injection pump to the
timing gear case.

INSTALLATION OF INJECTION PIPE

Tighten the nuts at the end of the injection pipe to the
specified value with the corresponding holders (delivery
holder for pump side and nozzle holder for nozzle side)
retained by a spanner, etc..

PWJE9S086-E ADDED



13-155-3 FUEL SYSTEM - Injection Pump <4M40>

DISASSEMBLY AND ASSEMBLY

60-70 Nm
6-7 kgm
43-51 ft.lbs.

01E0103

Disassembly steps

o 1. Injection pump gear
2. Flange plate 0093
3. 0ring e
4. Key Engine oil
5. Injection pump

SERVICE POINTS OF REMOVAL
1. REMOVAL OF INJECTION PUMP GEAR
Use the special tool to remove the injection pump gear.

01E0088
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13-155-4

NOTES
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13-156 FUEL SYSTEM - Fuel Tank

FUEL TANK
REMOVAL AND INSTALLATION E13GA-
[Vehicles built up to May, 1994]
<Standard Wheelbase> Ig:;::rtli\:'\‘lal and Post-installation
e Draining and Filling of Fuel
<4G64, 6G72, 6G74> 1 e Removal and Installation of the Filler

Neck Protector

® Removal and Installation of the
Floor Carpet

® Removal and Installation of the
Floor Cover

<4D56>

25-30 Nm 12N
- . m
A5 25 feibs 25Nm  25-30 Nm 1.2 kgm
o 0.25 kgm 2.5-3.0 kgm 9 ft.Ibs.
2.5 Nm 2ftlbs. 18-22 ft.lbs.
0.25 kgm 21
2 ft.Ibs.
24
<
23
19
20
Removal steps - |
1. Vapour hoses B
e 2. Fuel check valve
»e 3. 2-way valve
»e 4. Separator tank
«» »e 5 Fuel high pressure hose <4G64, 6G72, 6G74>
6. Fuel main hose <4D56> 26 20 Nm
7. Fuel return hose | 2.0 kgm
8. Fuel pump connector <4G64, 6G72, 6G74> 28 /cEg 14 ft.Ibs.
9. Fuel gauge unit connector
10. Bolts 27 03£0090
11. Fuel tank protector
-« 1%. Eue: tank assembly »@ 20. Vapour hoses |
13. Fuel tank cap 21. Fuel pump assembly
14. Fuel filler hose 22. Filter } <4Ge4, 6G72, 6G74>
15. Fuel filler neck and vapour hose assembly 23. Pipe assembly <4D56>
16. Packing 24. Fuel gauge unit
17. Vapour hose 26. Plate
18. Fuel filler neck 27. Drain plug
»« 19. Separator tank 28. Fuel tank
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FUEL SYSTEM — Fuel Tank 13-157

<Long Wheelbase>

<4G64, 6G72, 6G74>

35 Nm
3.5 kgm
25 ft.lbs.

9

2.5-3.0 kgm 2.5-3.0 kgm
18-22 ft.lbs. 18-22 ft.Ibs.

25 Nm
0.25 kgm
2 ft.Ibs.

23
19

Removal steps

;. \F/ap?u?1 hokses| 20 Nm 27
»e 2. Fuel check valve 2.
»e 3. 2-way valve 1 40flt( ?l;: 03E0082
»@ 4, Separator tank e
<«» »@ 5 Fuel high pressure hose <4G64, 6G72, 6G74>
6. Fuel main hose <4D56, 4M40>
7. Fuel return hose
8. Fuel pump connector »@ 19. Separator tank
9. Fuel gauge unit connector ®@ 20. Vapour hoses
10. Bolt 21. Fuel pump assembly | <4G64, 6G72,
12. Fuel tank assembly 22. Filter 6G74>
13. Fuel tank cap 23. Pipe assembly <4D56, 4M40>
14. Fuel filler hose 24. Fuel gauge unit
15. Fuel filler neck and vapour hose assembly 25. Fuel tank protector
16. Packing 26. Plate
17. Vapour hose 27. Drain plug
18. Fuel filler neck 28. Fuel tank
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13-157-1 FUEL SYSTEM - Fuel Tank

[Vehicles built from June, 1994]

<Standard Wheelbase> Pre-removal and Post-installation

Operation

® Draining and Filling of Fuel

e Removal and Installation of the Filler

<6G72, 6G74> Neck Protector

® Removal and Installation of the Floor
Carpet

® Removal and Installation of the Floor
Cover

<4D56, 4M40>

1
18-22 ft.Ibs. ;?t'.‘.f.';“
25 Nm
Removal steps
1. Vapour hoses 03E0151
»¢ 3. 2-way valve 2.0 kam
& %4 5. High pressure fuel hose <6G72, 6G74> T4 Ft Too
6. Fuel main hose <4D56, 4M40> T
7. Fuel return hose
8. Fuel pump connector <6G72, 6G74>
9. Fuel gaukge unit connector e 20. \F/apour hoses
11. Fuel tank protector 21. Fuel pump assembly
13 12. Fuel tank assembly 22. Filter <6672, 6G74>
13. Fuel tank cap 23. Pipe assembly <4D56, 4M40>
14. Fuel filler hose 24. Fuel gauge unit
15. Fuel filler neck and vapour hose assembly 26. Plate
16. Packing 27. Drain plug
17. Vapour hose 28. Fuel tank
18. Fuel filler neck 29. Fuel cut off valve
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FUEL SYSTEM - Fuel Tank

13-157-2

<Long Wheelbase>

Lo
“®» M

<6G72, 6G74>

Removal steps

Vapour hoses

2-way valve

High pressure fuel hose <6G72, 6G74>
Fuel main hose <4D56, 4M40>

Fuel return hose

Fuel pump connector

Fuel gauge unit connector

Fuel tank assembly

Fuel tank cap

Fuel filler hose

. Fuel filler neck and vapour hose assembly

Packing

. Vapour hose

Fuel filler neck

03E0152

#4¢ 20. Vapour hoses
21. Fuel pump assembly | _6:72 6G74>
22. Filter !
23. Pipe assembly <4D56, 4M40>
24, Fuel gauge unit
25. Fuel tank protector
26. Plate
27. Drain plug
28. Fuel tank
29. Fuel cut off valve

© Mitsubishi Motors Corporation

Jun, 1994 PWJES086-F

ADDED



13-158 FUEL SYSTEM - Fuel Tank

High pressure fuel hose

@i~

— —

(Pump side)
=@ e
(Body side) “
03E0084
[
03T0038
2-way valve

Rubber hose

03N0078

© Mitsubishi Motors Corporation Jun. 1994

SERVICE POINTS OF REMOVAL E13GBAN

5.

12.

(1)
(2)
(3)

REMOVAL OF HIGH PRESSURE FUEL HOSE
<4G64, 6G72, 6G74>

After disconnecting the high-pressure fuel hose at the body-
side main pipe connection, disconnect the pump-side con-
nection.

Caution
The fuel line has some residual pressure, so cover it
with a rag.

REMOVAL OF FUEL TANK ASSEMBLY
<Standard Wheelbase>

Support the fuel tank with the transmission jack or
similar tool.

Remove the fuel tank installation nut and lower the fuel
tank.

Disconnect the fuel filler hose and the vapour hose con-
nector of the fuel tank side, and then disconnect the fuel
tank.

INSPECTION E13GCAM

Check the hoses and the pipes for crack or damage.
Check the fuel tank cap for malfunction

Check the fuel tank for deformation, corrosion or crack.
Check the fuel tank for dust or foreign material.

NOTE

If the inside of the fuel tank is to be cleaned, use any
one of the following:

(1) Kerosene

(2) Trichloroethylene

(3) A neutral emulsion type detergent

Check the in-tank fuel filter for damage or clogging.
Check the check valve for malfunction.

FUEL CUT OFF VALVE INSPECTION

If the sound of the float valve moving (knocking sound) can be
heard when the valve assembly is gently shaken up and down,
then the valve is okay.

CHECKING 2-WAY VALVE
Attach a clean rubber hose, and check the operation of the

2-way valve.
Inspection procedure Normal condition
Blow lightly from the inlet Air passes through after a
side (fuel tank side). slight resistance is felt.

Blow lightly from the outlet
side (canister side).

Air passes through.
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FUEL SYSTEM - Fuel Tank 13-159

<Standard Wheelbase> SERVICE POINTS OF INSTALLATION E13GDAZ
20. INSTALLATION OF VAPOUR HOSES/19./4. SEPARATOR
Separator tank Front @ Separator TANK <Vehicle built up to May, 1994>
lower view) — tank Connect the vapour hoses with the corresponding num-
NE@ (side view) bers as shown in the illustration.
® M \Ne | @ Caution
Connect the vapour hose with the identification mark
(yellow tape) between (1)-(1), with the mark towards
@ the separator tank side.
@ Fuel tank (upper view)  gago08s
<Long Wheelbase>
4
®  Front @ Separator

tank
® (side view)

Separator tank Q\
(lower view) VA
o | 2=l
@ §)ane)
o\ |

Fuel tank (upper view) @
03E0087

5. INSTALLATION OF FUEL HIGH PRESSURE HOSE
<4G64, 6G72, 6G74>

After tightening the high pressure fuel hose at the pump
side, tighten the connection at the body-side main pipe.

|

Fuel high pressure hose

3. INSTALLATION OF 2-WAY VALVE

Install the 2-way valve, being careful not to mistake the
direction.

Canister side Tank side

03D041

2. INSTALLATION OF FUEL CHECK VALVE

Install the fuel check valve as shown in the illustration,
being careful not to mistake the direction.

/

03E0072
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13-160

FUEL SYSTEM - Fuel Line and Vapour Line <4G64, 6G72, 6G74>

FUEL LINE AND VAPOUR LINE <4G64, 6G72, 6G74>

REMOVAL AND INSTALLATION

E13KA-A
Pre-removal Operation
4G64 ¢ Release of Residual Pressure from
< > High Pressure Fuel Hose
{Refer to P.13-16, 89.)
1
. Delivery pipe
O-ring 03N0012
30 Nm . .
3.0 kgm Engine oil
22 ft,Ibs.
5 35 Nm
3.5 kgm
25 ft.lbs.
3.5 kgm
19 25 ft.Ibs.
" 35 Nm
— # 25 fr e
Ibs
<Standard
Wheelbase> §\ ..
|
|
L -
<Long Wheelbase> 03r0081
Removal steps
<« »4 1. High pressure fuel hose - 12. High pressure fuel hose
»e 2. Fuel return hose »@ 13. Fuel return hose
»e 5 Fuel vapour hose 14. Fuel main pipe (front)
»<e 6. Fuel vapour hose 15. Fuel return pipe (front)
»@ 7. Fuel vapour hose »«& 16. Fuel return hose
8. Canister 17. Fuel main pipe (rear)
- 9. High pressure fuel hose 18. Fuel return pipe (rear)
-« 10. Joint assembly 19. Fuel vapour pipe
11. Fuel filter
© Mitsubishi Motors Corporation Dec. 1993 PWJES086-E REVISED



FUEL SYSTEM - Fuel Line and Vapour Line <4G64, 6G72, 6G74>

13-161

<6G72 ~ 12 VALVE built up to October, 1993>

37 Nm 1 :
1 3.7 kgm
= o 27 ft.ibs. q
%\
27X 5 30Nm “ 7
gzof-'t(?l',n @J ] Delivery pipe
N O-ring 03N0012
6 Engine oil
35 Nm
5 3.5 kgm
25 ft.lbs.
35 Nm 16
19 3.5 kgm
25 ft.lbs.
_ /
i —
_ 35 Nm
— 3.5kgm
<Standard § 13 25 ft.Ibs.
Wheelbase>
’ 35 Nm
=/ 35 kgm
o 25 ft.lbs.
—
<Long Wheelbase> osra0ee
Removal steps
«» @ 1. High pressure fuel hose o) 12. High pressure fuel hose
»ea 2. Fuel return hose »«& 13. Fuel return hose
»e 5 Fuel vapour hose 14. Fuel main pipe (front)
»& 6. Fuel vapour hose 15. Fuel return pipe (front)
wa 7. Fuel vapour hose »@ 16. Fuel return hose
8. Canister 17. Fuel main pipe (rear)
9. High pressure fuel hose 18. Fuel return pipe (rear)
- 10. Joint assembly 19. Fuel vapour pipe
11. Fuel filter
REVISED
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13-161-1 FUEL SYSTEM - Fuel Line and Vapour Line <4G64, 6G72, 6G74>

Tl
e

<6G72 - 24VALVE> 3k
27 ft.ibs.

1

Delivery pipe
03N0012

Engine oil

<6G72 - 12VALVE

gm /] Built from November, 1994>
19 | BRbs 35 Nm
—" 3.5 kgm
25 ft.Ibs.
<Standard 13
wheelbase>

[
—
Removal steps = 03E0167
® ¥4 1 High pressure fuel hose <Long Wheelbase> 11. Fuel filter
4 2. Fuel return hose L1 12. High pressure fuel hose
3. Fuel return pipe 94 13. Fuel return hose
»¢ 4. Fuel return hose 14. Fuel main pipe (front)
¢ 5 Fuel vapour hose 15. Fuel return pipe (front)
4 6. Fuel vapour hose #4 16. Fuel return hose
#4 7. Fuel vapour hose 17. Fuel main pipe (rear)
8. Canister 18. Fuel return pipe {(rear)
9. High pressure fuel hose 19. Fuel vapour pipe
© 10. Joint assembly
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FUEL SYSTEM - Fuel Line and Vapour Line <4G64, 6G72, 6G74>

13-161-2

<6G74>
1 3M
P
m/ 2 15
//ES“ ] 30k
4 g ) 2 #t
14
(&)
5 RN

Removal steps

4 »¢ 1. High pressure fuel hose
#4 2. Fuel return hose
3. Fuel return pipe
4 4. Fuel return hose
#4 5. Fuel vapour hose
#4 6. Fuel vapour hose
#¢ 7. Fuel vapour hose
8. Canister
«» 9. High pressure fuel hose
© 10. Joint assembly

<Long wheelbase>

-

A 4
b &
L

A &
-
U G N NN

CONOORWN—

P

'
]

” . .
i Delivery pipe
03N0012

Engine oil

03E0131

. Fuel filter
. High pressure fuel hose
. Fuel return hose

Fuel main pipe (front)
Fuel return pipe (front)
Fuel return hose

Fuel main pipe (rear)
Fuel return pipe (rear)

. Fuel vapour pipe

© Mitsubishi Motors Corporation Jun. 1994
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13-162

FUEL SYSTEM - Fuel Line and Vapour Line <4G64, 6G72, 6G74>

Fuel high
pressure hose

Wrench

Eye wrench

03E0069

®
(Body side) ‘

® @,
(Pump side)
n (2]

03E0084

03F007

© Mitsubishi Motors Corporation

Jun. 1994

SERVICE POINTS OF REMOVAL
1. REMOVAL OF HIGH PRESSURE FUEL HOSE

Caution

Cover the high pressure hose connection with rags
to prevent splash of fuel that could be caused by
some residual pressure in the fuel pipe line.

E13KBAN

9. REMOVAL OF HIGH PRESSURE FUEL HOSE/10. JOINT
ASSEMBLY

Hold fuel filter with a wrench and remove eye bolt retaining
high pressure fuel hose joint assembly with an eye wrench.

12. REMOVAL OF HIGH PRESSURE FUEL HOSE

After disconnecting the high-pressure fuel hose at the body-
side main pipe connection, disconnect the pump-side con-
nection.

INSPECTION

e Check the fuel hoses and pipes for cracks, bend, defor-
mation, deterioration or clogging.

e Check the fuel filter for clogging or damage.

o Check the canister for clogging or damage.

E13KCAM

SERVICE POINTS OF INSTALLATION E13KDBA

16./13./4./2. INSTALLATION OF FUEL RETURN HOSE/

7./6./5. FUEL VAPOUR HOSE

Insert each hose approximately 25-30 mm (1.0-1.2 in.} into

the corresponding pipe.

1. INSTALLATION OF HIGH PRESSURE FUEL HOSE (DELIV-
ERY PIPE SIDE)

Insert the hose, being careful not to damage the O-ring,
and tighten securely.

PWJE9086-F REVISED



FUEL SYSTEM - Fuel Line <4D56, 4M40> 13-163
FUEL LINE <4D56, 4M40>

REMOVAL AND INSTALLATION E13KA-B
Pre-removal Operation Post-installation Operation
® Removal of the Intercooler e |[nstallation of the Intercooler
{Refer to GROUP 15 - Intercooler) (Refer to GROUP 15 - Intercooler)

e Air Bleeding of Fuel Line
(Refer to P.13-144.)

<4D56>

<Vehicles with fuel line heater>

03E0068

<Long Wheelbase>

Removal steps

«» e 1. Fuel return hose 7. Air plug

«» »a 2. Fuel main hose 8. Fuel filter pump body
3. Fuel filter assembly »e 9. Fuel main hose
4. Drain plug »@ 10. Fuel return hose

- 5. Fuel filter cartridge 11. Fuel main pipe

-« 6. Water level sensor 12. Fuel return pipe

© Mitsubishi Motors Corporation Dec. 1993 PWJE9086-E REVISED



13-163-1

FUEL SYSTEM - Fuel Line <4D56, 4M40>

<4M40>

** e 1
o> e 2

L L
*»

oo s w

<Vehicles with line heater>

Removal steps

Fuel return hose
Fuel main hose
Fuel filter assembly
Drain plug

Fuel filter cartridge
Water level sensor

<Long Wheelbase>

7. Air plug

8. Fuel filter pump body
®»4@ 9. Fuel main hose
®»@ 10. Fuel return hose

11. Fuel main pipe

12. Fuel return pipe

© Mitsubishi Motors Corporation Jun. 1994

SERVICE POINTS OF REMOVAL E13KBAO

1. REMOVAL OF FUEL RETURN HOSE/2. FUEL MAIN
HOSE

Caution
Cover with a rag to prevent fuel from spraying out.

PWJE9086-F REVISED



FUEL SYSTEM - Fuel Line <4D56, 4M40> 13-163-2

03G0068

Float

16W521

03B0133

\

.

03B0134

© Mitsubishi Motors Corporation

Dec. 1993

5. REMOVAL OF FUEL FILTER CARTRIDGE

Hold fuel filter pump in vice. Remove fuel filter cartridge
‘ with oil filter wrench.

6. REMOVAL OF WATER LEVEL SENSOR

Hold water level sensor in vice. Remove fuel filter
cartridge by hand.

INSPECTION E13KCAN
® (Check hoses and line for cracks, bends, deterioration or

clogging.
o Check fuel filter for clogging or damage.

WATER LEVEL SENSOR OPERATION

Connect circuit tester to water level sensor connector.
Water level sensor is operating correctly if there is continuity
when float is raised and no continuity when lowered.

HEATER <Vehicles with fuel line heater>

Measure resistance between terminals @ and @ of the heater
connector.

Standard value: 1.3+0.2 Q

FUEL TEMPERATURE SENSOR <Vehicles with fuel line

heater>

(1) Immerse the fuel temperature sensor in warm water as
shown in the illustration.

(2) Check the continuity between terminals ® and @ with a cir-
cuit tester as the temperature of the liquid changes.

Standard value:

Temperature °C(°F) 0 (32) 10 (50) 20 (68)
Resistance kQ2 | 1.85-25 3.3-46 6.0-8.0
PWUES086-E ADDED



13-164 FUEL SYSTEM - Fuel Line <4D56, 4M40>

SERVICE POINTS OF INSTALLATION E13KDBB

10. INSTALLATION OF FUEL RETURN HOSE/9. FUEL
MAIN HOSE

— Insert each hose securely as far as the stepped section
| ] on the pipes.

03F008

2. INSTALLATION OF FUEL MAIN HOSE/1. FUEL
RETURN HOSE

Insert each hose 25-30 mm (1.0-1.2 in.). If the pipe
side is too short, insert the hose as far as possible.

25-30 mm
(0.98-1.21in.)

03F007

© Mitsubishi Motors Corporation Dec. 1993 PWJE9086-E REVISED



FUEL SYSTEM - Fuel Line <4D56, 4M40>

13-165

ACCELERATOR CABLE AND PEDAL

REMOVAL AND INSTALLATION
<6G72 - 12VALVE, 6G74>

E130A-

12

.J
p

(L.H. drive vehicles) H
~
T13
Gkl
1 1 03E0076
<4G64>
3
' \@
e
<6G72 - 24VALVE>
(L.H. drive vehicles)
3
4 &
s
\j 07E0017
Removal steps of accelerator pedal
6. Accelerator arm bracket mounting bolts
7. Accelerator pedal assembly
Removal steps of accelerator cable 8. Pedal
e Adjustment of accelerator cable 18- gplr.'tng.
(Refer to P13-14, 89.) " ADI lplﬂt
1. Accelerator cable adjusting nuts 12 RC(t:e erator arm
2. Accelerator cable adjusting bolts 13 Ae urln spring brack
3. Accelerator cable mounting bolts " Sfce erator arm pracket
4. Accelerator cable - >lopper
© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F REVISED



13-166 FUEL SYSTEM - Accelerator Cable and Pedal

<4D56, 4M40>

(R.H. drive vehicles)

13 7
'03E0073|

10 Nm - 6
1.0 kgm . : 5
7 ft.lbs. X /

8

9

(L.H. drive vehicles)
07E0013

07E0012

Removal steps of accelerator pedal

2' HS? } (Vehicles built from June 1991)

»>e 7: Idle control cable
8. Accelerator arm bracket mounting bolts

Removal steps of accelerator cable 9. éoce:erator pedal assembly
e [ntercooler 1? Se?ii
(Refer to GROUP 15 — Intercooler) Y Spi' g
e Adjustment of accelerator cable - Spiitpin
(Refer to P.13-143, 150-2.) 13. Accelerator arm
1. Accelerator cable adjusting nuts 14. Return spring
3. Accelerator cable mounting bolts 15. Accelerator arm bracket
4, Accelerator cable 16. Stopper

© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F REVISED



FUEL SYSTEM - Accelerator Cable and Pedal 13-167

Adjuster

Idle control cable

Accelerator arm 930078

Holder cap
/

O7TWS509

© Mitsubishi Motors Corporation  Oct. 1991

INSPECTION E130CAM

Check inner cable for damage.

Check outer cable for damage.

Check sliding condition of cable.

Check accelerator arm bend.

Check return spring for wear.

Check connection of inner cable and end metal fittings.

SERVICE POINTS OF INSTALLATION E130DAP
7. INSTALLATION OF IDLE CONTROL CABLE
(1) With the idle control knob pushed in fully, move the
adjuster until there is no play in the idle control cable,
and then tighten the cable.
Caution

Check that there is no tension on the accelerator
arm from the idle control cable.

(2) Adjust the holder cap so that when the idle control
knob is pulled out by hand fully and then released,
the knob moves back no more than 10 mm (0.4 in.).

(Vehicles built up to May 1991)

PWJES086-A REVISED



13-168 AUTO-CRUISE CONTROL SYSTEM - Specifications / Special Tools

AUTO-CRUISE CONTROL SYSTEM

SPECIFICATIONS
GENERAL SPECIFICATIONS E13CA--
ltems Specifications
Main switch
Rated load Al
Voltage drop V| 0.15 or less
Control switch
Rated load A
SET 0.1
RESUME 0.1
CANCEL 1.2
Voltage drop V | 0.2 or less
Auto-cruise control unit
Set error km/h (mph) | 0% (0%06)
Range of speed control km/h (mph) | 40-200 (25-125)
Actuator
Drive system Vacuum type
Stroke mm (in.) | 38-42 (1.5-1.7)
Motor-driven vacuum pump
Rated load A | 0.4 or less
SERVICE SPECIFICATIONS E13CB--
ltems Specifications
Accelerator cable play mm (in.) | 0-1 (0-0.04)
Throttle cable play mm (in.) | 1-2 (0.04-0.08)
Auto-cruise control cable play mm (in.) | 1-2 (0.04-0.08)
Control valve, release valve resistance Q | 50-60
SPECIAL TOOLS E13DA-
Tool Number Name Use

MB991341

Multi-use tester

Vehicles built up to October, 1993

assembly e Checking of the self-diagnosis
output
MB991419 ROM pack
© Mitsubishi Motors Corporation Dec. 1993 PWJE9086-E REVISED



AUTO-CRUISE CONTROL SYSTEM - Special Tools

13-168-1

Tool Number Name Use
MB991502 MUT-II All models
: e Checking of the diagnostic output
ROM pack

© Mitsubishi Motors Corporation Dec. 1993 PWJE9086-E
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13-168-2

NOTES

© Mitsubishi Motors Corporation Dec. 1993 PWJES086-E ADDED



AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

13-169

TROUBLESHOOTING <AUTO-CRUISE CONTROL SYSTEM>

Before commencing troubleshooting, carry out

each of the following
repairs if necessary.

inspections, and make

1. Check that the motor-driven vacuum pump as-

sembly, actuator, intermediate link, each cable 3.

and the vacuum hose are all installed correct-

E13EDACa

ly, and that each cable and vacuum hose cir-
cuit is correct.

Check that the movement of the intermediate
link and each cable is smooth.

Check that there is not too much play or ten-
sion in each cable.

TROUBLESHOOTING QUICK-REFERENCE CHART

Auto-cruise control system is canceled when
cancellation not wanted.

Or, the auto-cruise control system cannot be
set after an automatic cancellation.

Check the diagnosis code.
(P.13-186)

Are the results of diagnosis code checking
normal?

No

ECU: Electronic control unit

Yes

Can the auto-cruise control system be set
now?

No

Inspect the diagnosis code from the “CHECK
CHART" (P.13-173).

Yes

Set the auto-cruise control
system and conduct a road test.

Refer to the item “Auto-cruise control system
cannot be set” on P.13-170.

Check the diagnosis code. (P.13-186)

The cause is probably activation of auto-cancel by driving on
steep slopes, or there is a temporarily defective connection in
one of the connectors.

, Yes
Did the problem reoccur?
No
© Mitsubishi Motors Corporation Feb. 1991
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13-170

AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

Auto-cruise control system cannot be set.

NOTE

Prepare to conduct input
checking. (P.13-187)

v

Are the results of all input checks normals?

Yes

This chart is to be used, then, for troubleshooting if it is not
possible to use the self-diagnosis for checking.

the idle switch is set to ON.
<3000>

switch circuit

repair harness.

No
Check results Probable cause Remedy Check chart
No.

Code 21 remains even though SET switch ON Replace the control No. 2
SET switch is set to OFF. malfunction switch.

SET switch input line Repair the harness.

short-circuit
Code 22 remains even though RESUME switch ON Replace the control No. 3
RESUME switch is set to OFF. malfunction switch.

RESUME switch input Repair the harness.

line short-circuit
Code 23 remains even if the Malfunction of stop Replace stop lamp No. 7
stop lamp switch is turned OFF lamp switch circuit. switch or repair harness.
by releasing the brake pedal.
Code 25 remains, and code 24 Malfunction of the Check or repair the No. 5
does not appear, even though vehicle-speed sensor vehicle speed sensor
vehicle speed reaches circuit (damaged or circuit.
approximately 40 km/h (25 mph) disconnected wiring, or
or higher. short-circuit)
Code 26 remains even if the Malfunction of clutch Replace clutch switch No. 8
clutch switch is turned OFF by switch circuit. or repair harness.
releasing the clutch pedal. <M/T>
Code 26 remains even if the Malfunction of inhibitor Replace inhibitor switch | No. 9
selector lever is moved to switch circuit. or repair harness.
anything but N, P. <A/T>
Code 27 remains even though Malfunction of CANCEL | Replace the control No. 4
CANCEL switch is set to OFF. switch circuit. switch or repair harness.
Code 28 remains even if the Malfunction of throttle Replace the sensor or No. 11
accelerator is released. <3000> position sensor circuit. repair harness.
Code 29 remains even though Malfunction of idle Replace the switch or No. 11

Check the motor-driven vacuum pump
circuit. {Go to check chart No. 6)

NOTE

© Mitsubishi Motors Corporation Feb. 1991

tion, replace the electronic control unit (ECU).

PWJE9086

If the results of the check of the motor-driven vacuum pump cir-
cuit (check chart No. 6) and actuator reveal no abnormal condi-




AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

13-171

Trouble symptom

Probable cause

Check chart No.

Remedy

¢ The set vehicle speed varies
greatly upward or downward.

e "Hunching” (repeated alternating
acceleration and deceleration)
occurs after setting is made.

Malfunction of the
vehicle speed sensor
circuit

Malfunction of the
speedometer cable or
speedometer drive gear

No. 5

Repair the vehicle speed
sensor system, or
replace the part.

Motor-driven vacuum No. 6 Repair the motor-driven
pump circuit poor contact vacuum pump or replace
. the part.

Malfunction of the

motor-driven vacuum

pump

Malfunction of the ECU — Replace the ECU.
The auto-cruise control system is Damaged or If the input Repair the harness or
not canceled when the brake disconnected wiring of check code replace the stop lamp

pedal is depressed.

the stop lamp switch
input circuit or stop
lamp switch (for

No. 23 indicates
a malfunction,
see the check

switch.

auto-cruise control) poor chart No. 7
contact (short-circuit)
Motor-driven vacuum No. 6 Repair the harness or
pump drive circuit replace the motor-driven
short-circuit vacuum pump.
Malfunction of the ECU — Replace the ECU.
The auto-cruise control system is Damaged or If the input Repair the harness, or
not canceled when the clutch disconnected wiring of check code repair or replace the

pedal is depressed. <M/T>
(It is canceled, however, when the
brake pedal is depressed.)

clutch switch input circuit

Clutch switch improper

No. 23 indicates
a malfunction,
see the check

clutch switch.

installation chart No. 8

(won't switch ON)

Malfunction of the ECU — Replace the ECU.
The auto-cruise control system is Damaged or If the input Repair the harness, or
not canceled when the selector disconnected wiring of check code repair or replace the

lever is moved to the “N”
position. <A/T>

(It is canceled, however, when the
brake pedal is depressed.)

inhibitor switch input
circuit

Improper adjustment of
inhibitor switch

No. 23 indicates
a malfunction,
see the check
chart No. 9

inhibitor switch.

Malfunction of the ECU

Replace the ECU.

© Mitsubishi Motors Corporation Feb. 1991
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13-172

AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

Trouble symptom

Probable cause

Check chart No.

Remedy

Cannot decelerate by using the
SET switch

Temporary damaged or
disconnected wiring of
SET switch input circuit

No. 2

Repair the harness or
replace the control
switch.

fixed speed driving. <3000-A/T>

No shift to overdrive during
manual driving. <3000-A/T>

related to overdrive
cancelation, or
malfunction of ECU

Motor-driven vacuum No. 6 Repair the harness or
pump circuit poor contact replace the motor-driven
: vacuum pump.

Malfunction of the

auto-cruise actuator

Malfunction of the ECU — Replace the ECU.
Cannot accelerate or resume Damaged or No. 3 Repair the harness or
speed by using the RESUME disconnected wiring, or replace the control
switch. short-circuit, of RESUME switch.

switch input circuit

Motor-driven vacuum No. 6 Repair the harness or

pump circuit poor contact replace the motor-driven

: vacuum pump.

Malfunction of the

motor-driven vacuum

pump

Malfunction of the ECU — Replace the ECU.
Auto-cruise control system can be | Malfunction of the No. 5 Repair the vehicle-speed
set while traveling at a vehicle vehicle-speed sensor sensor system, or
speed of less than 40 km/h circuit replace the part.
(25 mph), or there is no automatic )
cancellation at that speed. Malfunction of the

speedometer cable or

the speedometer drive

gear

Malfunction of the ECU — Replace the ECU.
The indicator lamp of the main Damaged or — Repair the harness or
switch does not illuminate. disconnected bulb of replace the main switch.
(But auto-cruise control system is indicator lamp or
normal.) malfunction of the main

switch

Harness damaged or

disconnected
Overdrive is not canceled during Malfunction of circuit No. 10 Repair the harness or

replace the part.

© Mitsubishi Motors Corporation Feb. 1991
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting 13-173

CHECK CHART
1. CHECKING THE CONTROL UNIT POWER SUPPLY CIRCUIT

Ignition switch (IG;)

=
T NABD
™ ; Glel7]e
@) Junction block
10A
123 AR
9 6[7[8]910f1112]

Main switch

1 23]
s[5 ]s]7]8
Control unit
r | ee—— | J4|
H8 112[3]445)6]7/8]9/10f21)1213
@ ¢ l Imsw 17]18[19{2021]22]23]24]25 |26

03E0022

Description of operation

When the main switch is switched ON while the and to the main switch, the control unit, and to
ignition switch is ON, current flows to the ignition earth. When the ignition switch is turned off, the

switch (IG;), to fuse No. 11 of the junction block, main switch is also turned off.

Troubleshooting hint
ECU terminal voltage

Te;\jrr(;lnal Signal Conditions Terminal voltage
2 Control unit power When the main switch is switched ON System voltage
supply
8 Control unit earth At all times oV
REVISED
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13-174

AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

2. CHECKING THE SET SWITCH CIRCUIT

<Vehicles built up to October, 1993>

Ignition switch (ACC)

123
5[6[7

2-1

IS

a4

= © Junction block
BB s

1

L

—

(L)

1
Control switch

SET =
/
RESUME CANCEL

OFF LQ4

(R)

18 Control unit

1j2]3]al5(6f7]8}9]10f11j12)13
14]15]16]17]18{19]20]21|22[23]24]25]26

03E0021

<Vehicles built from November, 1993>

Ignition switch (ACC)

@ Junction block
10A
Ta Y4 10
= 4 2]
< < =
[Ts) (%] —
@) ) &
21513
Jumper S 23*1
connector 4%

Joint connector

q e
1]213]afs[6]7T8T9 IO} ]
1Z[13(1a[s]16[1718]19[202127,
25*1  32dze)2elz sz ool 3233
5%2 o
o A

(L)

2

ot

Control switch

/. RESUME :

ooy

Remarks
O : Vehicles without SRS
A Vehicles with SRS

*1-L.H. drive vehicles
*2: R.H. drive vehicles

— q
glio 1j12]1 3]

ofzifooe sodfzs]ee

03E0139

Description of operation

When driving at the desired speed [40-200 km/h
(26-125 mph) and the main switch of the auto-
cruise control system is pressed to ON, by turn-
ing the control switch to SET, the vehicle speed
at this time will become the constant driving
speed. Also, during constant speed driving, if the
control switch is held continuously in the SET

Troubleshooting hint
Diagnosis-No. 15 (automatically cancelled)
ECU terminal voltage

position, the vehicle speed will gradually decrease
(COAST), and when the control switch s
released, the speed at that time will be the con-
stant driving speed. Current flows to fuse No. 4
of the junction block, to the control switch (SET)
and to the control unit.

Te;\lrr;mal Signal Conditions Terminal voltage
SET switch When the control switch is turned to the SET position 3V
18
When the control switch is turned to the off position oV
© Mitsubishi Motors Corporation Dec. 1993 PWJE9086-E REVISED



AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

13-175

3. CHECKING THE RESUME SWITCH CIRCUIT

<Vehicles built up to October, 1993>
Ignition switch (ACC)

]
3[4 1
o

1[2
[al6]7]g] 4

= % Junction block
RESEED 1%@ unction bloc

1

-

1 Control switch

SEY
RESUME

oF Fm

(R)_d LNy (L)
L

(R)

l1g  Control unit

1]2[3]als]6{7]8]e[iol11j12[13
141516[1711818[20[2122[23]24|25[26

C——

03E0021

<Vehicles built from November, 1993>

Ignition switch (ACC)

R
o —J
DL TT]) o
BORD 4
@ Junction block
] [loA
nEBn 3 Y7. Y0

0.85-GW
0.85-GB
2-L0

2 4!
Orelsle 3

Jumper 3]23*%1
connector ez
[ Joint connector
BHEABRBEORE
1213141516171816*262122
I I S 2 e o T P O D
| 5*2
o] . A
F-—Aﬁ\
=12
Y= -
=
-
Control switch ol
o_ a2
l

1= i
o 3 o P o

Remarks
[ : Vehicles without SRS
A : Vehicles with SRS

*1- L.H. drive vehicles

i
|
I
|
|
|
|
|
|
a / S |
|
|
|
|
i
!
I
i
|
I *2: R.H. drive vehicles

(RwW)
B

RW)BW

ImHE

]
lesleelos(es)
03E0139

Description of operation

The set speed (before cancellation) resumes
when the control switch is turned to RESUME
position, even if the constant-speed control has
been cancelled.

That speed will not resume, however, even if the
control switch is turned to RESUME position, if
the main switch is switched OFF and if the
vehicle speed decreases to 40 km/h (25 mph) or
lower.

Troubleshooting hint
Diagnosis-No. 5 (automatically cancelled)
ECU terminal voltage

In addition when the control switch is turned to
RESUME position and held while the vehicle is
traveling at a constant speed the vehicle speed
will increase the speed at which the switch is
subsequently released will become the newly set
constant speed.

Current flows to the fuse No. 4 of the junction
block, to the control switch (RESUME), and to the
control unit.

Te;\lrr;mal Signal Conditions Terminal voltage
RESUME switch When the control switch is turned to the RESUME 6V
18 position
When the control switch is turned to the off position oV

© Mitsubishi Motors Corporation Dec. 1993
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13-176 AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

4. CHECKING THE CANCEL SWITCH CIRCUIT

<Vehicles built up to October, 1993>

Ignition switch (ACC)

12[3Ts 5
s[6]7]8 ~ 4
‘ﬁé_‘ Junction block
. 1
2
1

Control switch

/ SET =
RESUME ;ICANEEL
<

oer Loz oFF Y Of

=
[~]

(R)

18 Control unit

1]2[3]4a}5]6]7]8]9[1021)12]13
14115{16(17[18]18{20[21]|22[23]24|25|26)

03E0021

o] e

Ignition switch (ACC)

2-L0

Jumper
connector

Control switch
o

23*1
4*2

<Vehicles built from November, 1993>

Junction block

{ Joint connector

L oo
112]3]4]5

BELBG
25*1  [2dze)2ei2)]

6]7[8]9NOJL 1

17118]19[20[21]22]

28[2930]31[32]33
v

5*2

$ CANCLL

orr B0y OFF POl

(RwW)

Al8

o2

Yal &

BW

5
|
|
|
|
|
!
!
|
|

St |
|
|
|
|
|
|
|
|
|
]

3

P}

RW)BW

&

Remarks
[J : Vehicles without SRS
A : Vehicles with SRS

*1-L.H. drive vehicles
*2: R.H. drive vehicles

Control unit

03E0139

Description of operation

During constant speed driving, when the control
switch is turned to the CANCEL position, a cancel
signal is sent to the control unit, the current to

constant speed driving is cancelled.
Current flows to the fuse No. 4 of the junction
block, to the control switch (CANCEL) and to the

the motor-driven vacuum pump is stopped, and control unit.
Troubleshooting hint
Diagnosis-No. 15 (automatically cancelled)
ECU terminal voltage

Te;\lrr;mal Signal Conditions Terminal voitage

CANCEL switch Whg—;n the control switch is turned to the CANCEL System voltage
18 position
When the control switch is turned to the off position oV

© Mitsubishi Motors Corporation Dec. 1993 PWJE9086-E
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting 13-177
5. CHECKING THE VEHICLE-SPEED SENSOR CIRCUIT

<Vehicles built from November, 1993

<Vehicles built up to October, 1993> (L.H. drive vehicles)>
Vehicle-speed
?j/ehlcleAspeed :f;i‘i“o”
etection .
circuit ) 5V Control unit
5V Control unit
n | ea———
7 — - 1]2]3[4]5]6]7]8]9 1011112}413j
l1]2[3[4]s16 7 8 90111213 19 14)1516(171819]20[2 [}22[23[24]25{26
19 14115/16[17[18]19[20[21]22]2324 2526 =
= Z
- A29
Joint connector
= 3
11 o NEE0BBEEELE
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<Vehicles built from November, 1993
(R.H. drive vehicles)>

Vehicle-speed
detection
crrcut

Control unit
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ToLL12]13]

FL | i —
Lllzh?s]s[ﬂs 9
119 12]15116[1711819(20 STzl 328,2526]
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>
26
Joint connector
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1 14
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Combination meter ) Diagnosis connector
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[ eamnttm——1 1
|I§M33]34135|3SD([37138]39140[41l42|43[4‘ﬂ 3 ] 10111‘2_1.3 14[15]16
|
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(e ]
QO
= 03E0136
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13-177-1 AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

Description of operation

The vehicle-speed sensor is installed within the output gear.

speedometer; it sends to the control unit pulse =~ This vehicle-speed sensor is the reed switch type
signals that are proportional to the rotation speed of sensor; it generates four pulse signals for each
(i.e., the vehicle speed) of the transmission’s rotation of the speedometer’s driven gear.

Troubleshooting hint
Diagnosis-No. 12 (automatically cancelled)
ECU terminal voltage

Te;\‘rr(;inal Signal Conditions Terminal voltage
Vehicle-speed Set the shift lever to the 1st range <M/T> | 0 V- 2Vor
19 sensor or the selector lever to D-range <A/T>, 0.6 V « Flashing — higher
move the vehicle forward slowly.
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NOTES
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13-178

AUTO-CRUISE CONTROL SYSTEM — Troubleshooting

6. CHECKING THE MOTOR-DRIVEN VACUUM PUMP CIRCUIT

<Vehicles built up to October, 1993>

Ignition switch (ACC)

[1]2]3]a] -
~lg
= @ Junction
BIa[5]] Ko block
e

(L)

S
RESUME CANCEL

OFF oFF P ofy

—
o

(R)

L Control switch

To junction block

Main switch
OFF/ on
1 1 [EM
5 4i5/6]7]8]
=
)
14
Stop lamp
ofF| switch
on -* v
1 1B

Motor-driven
1 vacuum pump

|
KR
:E; : L

(o2}

[T

s

Control unit

§

3/4({5/6(7|8 9 1213
14]1516]17118]19]2021]22]23{24{25)26

—
~

03E0020

Description of operation
HOLD MODE

When driving at 40 km/h (25 mph) and the main
switch is pressed to ON and the control switch is
turned to the SET position, the control unit
receives a “set” signal. The control unit stops
current from flowing to the motor-driven vacuum
pump, and makes current flow to the solenoid

© Mitsubishi Motors Corporation Dec. 1993
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coils in the control valve and the release valve to
close both valves together.

Also, after reaching the desired speed, the motor—
driven vacuum pump and the control valve turn
ON and OFF repeatedly according to the driving
conditions.
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

13-179

ACCELERATION MODE

When the control switch is moved to the
RESUME position, the control unit receives a
“resume” signal. The control unit controls current
flow to the motor-driven vacuum pump, and con-
trols current flow to the solenoid coils in the con-
trol valve and the release valve to close both val-
ves together.

DECELERATION MODE

When the control switch is moved to the SET
position, the control unit receives a “set” signal.
The control unit stops current from flowing to the
motor-driven vacuum pump, and stops current

Troubleshooting hint
Diagnosis-No. 11 (automatically cancelled)
ECU terminal voltage

from flowing to the solenoid coil in the control
valve to open the valve. At the same time, the
current flowing to the solenoid coil in the release
valve is stopped, closing the valve.

RELEASE MODE

When the control switch is moved to the CAN-
CEL position, the control unit receives a “cancel”
signal. The control unit stops current from flowing
to the motor-driven vacuum pump, and stops cur-
rent from flowing to the solenoid coils in the con-
trol valve and the release valve to open both val-
ves together.

Mode/Terminal voltage (V)
Terminal No. Signal
Hold Acceleration Deceleration Release

Motor-driven

26 vacuum pump 0 System voltage | System voltage
drive
Control valve System voltage

13 open/close 0 System voltage | System voltage
Release valve

12 open/close 0 0 System voltage
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

6. CHECKING THE MOTOR-DRIVEN VACUUM PUMP CIRCUIT

<Vehicles built from November, 1993>

Ignition switch (ACC})

To junction block

Control switch ol
a

.
|

!

I

I

|

|

|

- !

|
N se1 |
= s cance |
|

|

I

I

|

|
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OFf t Qt OFF QN
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~i 10A
RBER 3 Y4
= [sa]
[} [
b b
< <
(1T2[3]4] )
Sl 23*1
4*2
L ‘
1]2]3]4]5]6]7
Z[13[i2[1516]17]1815]20]
25*1  B3[zafesiz6) 12893031
=] 5%
o " A
Ay
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Main switch

LW

Motor-driven
vacuum pump

Control unit

Remarks

O : Vehicles without SRS
A Vehicles with SRS
*1: | H. drive vehicles
*2: R.H. drive vehicles

P ek
izl E
1415161718192 02 11222 3242526

03E0137

Description of operation
HOLD MODE

When driving at 40 km/h (25 mph) and the main
switch is pressed to ON and the control switch is
turned to the SET position, the control unit
receives a “set” signal. The control unit stops
current from flowing to the motor-driven vacuum
pump, and makes current flow to the solenoid

© Mitsubishi Motors Corporation Dec. 1993

coils in the control valve and the release valve to
close both valves together.

Also, after reaching the desired speed, the motor-
driven vacuum pump and the control valve turn
ON and OFF repeatedly according to the driving
conditions.
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

13-179-2

ACCELERATION MODE

When the control switch is moved to the
RESUME position, the control unit receives a
“resume” signal. The control unit controls current
flow to the motor-driven vacuum pump, and con-
trols current flow to the solenoid coils in the con-
trol valve and the release valve to close both val-
ves together.

DECELERATION MODE

When the control switch is moved to the SET
position, the control unit receives a “set” signal.
The control unit stops current from flowing to the
motor-driven vacuum pump, and stops current

Troubleshooting hint
Diagnosis—-N0. 11 (automatically cancelled)
ECU terminal voltage

from flowing to the solenoid coil in the control
valve to open the valve. At the same time, the
current flowing to the solenoid coil in the release
valve is stopped, closing the valve.

RELEASE MODE

When the control switch is moved to the CANCEL
position, the control unit receives a “cancel”
signal. The control unit stops current from flowing
to the motor-driven vacuum pump, and stops cur-
rent from flowing to the solenoid coils in the
control valve and the release valve to open both
valves together.

. 4 Mode/Terminal voltage (V)
Terminal No. Signal
Hold Acceleration Deceleration Release

Motor-driven

26 vacuum pump 0 System voltage | System voltage
drive

System voltage

Control valve

13 open/close 0 System voltage | System voltage
Release valve

12 open/close 0 0 System voltage

© Mitsubishi Motors Corporation Dec. 1993
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13-180

AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

7. CHECKING THE STOP LAMP SWITCH CIRCUIT

<Vehicles built up to October, 1993>

Main fusible link @

5W-B

1 =]
Junction

block g )
15A 112]3 B

5] 7[8]9]iol11l1e
<
= To main switch
(Yol
@ A
o 3|2
— 1o NC Stop lamp
12 OFF % = = = switch
"4 Lorr
ov $79
3
'

To motor-driven
vacuum pump

15

(G) 0.85-6.6] ™\C

~
w
IS
ey '
o
-
o
o
S
=]

1111213
16)15|16[17[18]29]20[21]2 22 3[24]25]26)

Control unit

03E0017

NOTE
(1) NC: ON at all times
(2) NO: OFF at all times

<Vebhicles built from November, 1993>

Main fusible link (D

5W-B

Junction g (@)

block 15A =T —
o] 7]+ 9 io]nn]re

.25-WR_1.25-WR

1*1
L 23*2
Joint connector

| ~—
1[2[3][a]5]6]7]8]0tOn 1
N 12T3[1a[T5[161 71819120 122
2*1  Rapaeaelzpalzaol 320
24*2
(=4 . .
X=| To main switch

N

)

-

&

NG

r NO
1E o”‘/_ 2 Stop lamp
1 ~g . 38| switch

To motor-driven
vacuum pump

[
EAM 1]2]3fa]s]e]7]8

14]35)1617]18]19[20]21

oW
o
—

12)13
23]24{25{26

I
N

Control unit
03E0140
Remarks
*1- | H. drive vehicles
*2: R.H. drive vehicles

Description of operation

When the brake pedal is depressed during con-
stant-speed travel, the stop lamp switch's (NC)
contacts for the auto-cruise control system open,
with the result that the current to the motor-
driven vacuum pump is interrupted, thus cancell-
ing the constant-speed travel.

Troubleshooting hint
ECU terminal voltage

At the same time, moreover, the closing of the
(NO) contacts for the stop lamp results in the
sending of the cancel signal to the control unit, so
that the motor-driven vacuum pump current is dis-
continued within the control unit, thereby cancel-
ing the constant-speed travel.

Te;\ln;mal Signal Conditions Terminal voltage
Stop lamp switch When the brake pedal is depressed System voltage
15 (load side) -
When the brake pedal is not depressed oV
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AUTO-CRUISE CONTROL SYSTEM — Troubleshooting 13-181

8. CHECKING THE CLUTCH SWITCH CIRCUIT <M/T>

<Vehicles built up to October, 1993> <Vehicles built from November, 1993>
Control unit Control unit
| E——— | Io) p ' | ——— .-
1]2]3]4(5(6]7]8/9]10112]12]13 1.2]3:4 576]7]8[910]11]12]13
1 14|15/16(17]18[19[20[21]22[23[24] 2526 1 najispe[17hs[19]20[21[22[23]24] 2526
o =
1
) )
A 1
OFF() Clut%h switch OFF(/. Clutch switch
¢ ON @ ON v
;
2 2
~|2 ]2
< =l 14%1
¢ A13*2
o) ¢ Joint connector
o
| s |
Y Y12 1{2[3]a}s]|6]7]8]91011
= . 12[13014]15)16]17]18[19[20[21]22
Y] 23[24125]26)27]28|29}30}31{32)33
03EO0018
2 Remarks
*1- L.H. drive vehicles 03E0141

*2: R.H. drive vehicles

Description of operation

If the clutch pedal is pressed when driving at a

constant speed, the clutch switch is turned ON cause the cur
and a cancel signal is input to the control unit and clutch switch

Troubleshooting hint

ECU termi

nal voltage

the determined driving speed is canceled, be-

rent flows to the control unit, to the
and to the earth.

Terminal
No.

Signal

Conditions

Terminal voltage

Clutch switch

When the clutch pedal is depressed

System voltage

When the clutch pedal is not depressed oV
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13-182

AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

9. CHECKING THE INHIBITOR SWITCH CIRCUIT <A/T>

Control unit

<Vehicles built up to October, 1993>

10]11{12]13

14]15[16]17]18]19]20{21{22

23124]25]26

<Vehicles built from November, 1993>

Control unit

L2 ]3]a]s]el7is/ofiofilizpns
1 14115/16{17]18]19|20{21]2212 3124125]26

LB

*
28*% Joint connector
L ‘

=
112[314]5]6]7]8]0 [0
] 12[13[14]15[16[17[1819[20[21[22
2 3]2425]26]2 7]28[29]303 13233
e 19*1
T 1*2
N
[ ]
« 1[2]314]5 6]7]8]9
3 0 mol11{12]13}14[1516]17[18[19]20[2 1
& o~y 31 2R3 Teafes[2ee 28l a3d [31132]
412 Inhibitor switch 3 , .
L112*3 Inhibitor switch
6*4
P *3 DOGO0OC
LN \ (7 X3X 9N
' Peg>D
(7 __ _ _ ___2-BR _ Tostarter relay U N .
- <Diesel-powered vehicles> " 4 —
- 73 (D oeRl
~N — 5*4 (X8
o
P )
[2a] o
1 0
N
\1 E'JI
~N N
Starter _J’1
2 =
N
Remarks
*1: |_H. drive vehicles
S *2: R.H. drive vehicles
03E0016 tarter  «3. §G72 engine

*4. 6G74, 4M40 engine

03E0142

Description of operation

The inhibitor switch also functions as the switch
for the starter.
If the selector lever is moved to the “N" position
during constant-speed travel, current flows to the

Troubleshooting hint
ECU terminal voltage

control unit, inhibitor switch, starter motor, and to
earth; the cancel signal is therefore input to the
control unit, thus canceling the constant-speed
travel.

Te;\rjr(w)mal Signal Conditions Terminal voltage
1 Inhibitor switch Neutral System voltage
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

13-183

10. CHECKING THE CIRCUIT RELATED TO THE OVERDRIVE-CANCELLATION FUNCTION

<3000-A/T, 3500-A/T>
<Vehicles built up to October, 1993>
Ignition switch (IG,)

<Vehicles built from November, 1993>

Ignition switch (IG,)

= o
A -
o'4|2 . NV
Junction block 10A2® Junction block %2
DES<E0 EE =B
> BREOET E 6] 78] 910[1112
“l x| 2*%1
3 El‘? 13*2
OD switch mIvIE —
3[4 [s]6 ?
OFF 2
-_-90N &
13
4 5
- M MI2]
[31a]s]s
To OD-OFF OD switch
indicator lamp
5
3
11 11
Tr % Tr
Control unit - Contro! unit
L — | n
L]2]3al5)6]7)8[9{t0l11j12N3 ) J">(~;‘)‘,91011]21:-
14)15[16[17]18]19]20]21{22{23]24]25|26 14[15[1617[18]19]20[21{22]2 3[24{2% |26
V 04 R el
10
- 10
<6G72> | <6G74>
& T
4.
2 03E0049 gl 3[ osromMs
Remarks
Overdrive ELC4AT

*1: L.H. drive vehicles

control system *2: R.H. drive vehicles

Description of operation

This is a function that cancels the overdrive func-
tion for a certain fixed period of time, if during
constant-speed travel in overdrive, the actual
vehicle speed decreases to less than the vehicle
speed retained in the memory, and then after a
short time causes the vehicle speed to return to
the vehicle speed retained in the memory.

Overdrive will be cancelled in the following cases:

e |f the control switch is turned to the RESUME
position.

Troubleshooting hint

ECU terminal voltage

e |f the actual vehicle speed decreases to
7 km/h (4.4 mph) or more below the constant
driving speed.

In these case, the OD-ON signal output from the
control unit turns the transistor Tr off, and so the
current flowing through the overdrive switch is
stopped at the transistor Tr, and is then controlled
by the 3-speed automatic transmission.

Te;\ln;mal Signal Conditions Terminal voltage
1 OD switch When the OD switch is switched ON System voltage
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

11.CHECKING THE THROTTLE POSITION SENSOR AND IDLE SWITCH CIRCUIT <3000, 3500>

<Vehicles built up to October, 1993>

n
718[911011112
13]14{15/16[17(18[19120{21{22|23{24]

Engine control unit

b

19 Y23 o4 14
= > =
ot & y
e L ~ Throttle position
~1 4 1 sensor «
=
0ldle o
SWitChDN
3\/3 m
2 &
~1 )
o2
>
=
o
o]
) >i4
Control unit

1[2]:a

516]7]8]9fi01112(13

14}15]16{17

18]19{20[21[22[23]24] 25)26

03E0028

Description of operation

The throttle position sensor and idle switch are
mounted in the throttle body and are sensors in
the MPI system

The throttle position sensor converts the opening
position of the throttle valve to a voltage value,
and inputs it to the control unit. The control unit

Diagnosis-No. 17 (automatically cancelled)
ECU terminal voltage

compares this signal with the vehicle speed signal
and changes the amount of actuator control ac-
cordingly. The idle switch turns ON and OFF
depending on the voltage value from the throttle
position sensor to compensate for fluctuations or
deviations in the voltage.

Te;\ln;i.nal Signal Conditions Terminal voltage
Idle switch When accelerator pedal is pressed 45-55V
‘ When accelerator pedal is released oV
Throttle position When accelerator pedal is pressed all the way down 40-55V
° sensor When accelerator pedal is released 05-0.7V
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

13-184-1

11.CHECKING THE THROTTLE POSITION SENSOR AND IDLE SWITCH CIRCUIT <3000, 3500>

<Vehicles built from November, 1993>
*1 o. I 1 n *21’1
1 s[6]7] 8] 9 [1o[11]12 51(52[53{54[55[56]
13[14]15]16f17]18019[20]21]22]23]24) |l62k 3l64fe5i66lo 768
Engine v
I [* control unit
19*1 [23*1 |[24*1 14*1
64*2 [61*2 |72*2 67*2
gy 5 h
~ T "~ ;E Throttle position
~ ~a <1 sensor o
e
’ ~
- ~1
O FOFF
&13 3
< g
&£
19
BEEnLVIBBREL)]
| [lolilizfi3fiafis[ieli7isfigle0)| >
=3 = —e
428 M]3
4[5]6]7
12134561T7391011 ? 8
i2[13[14{15]16[1718]16}20[2122] 3
2 S TS P LG D A 26 =
5  Control unit 4
v 5V ;
1 2[3[4 s[ef7 8[9[101112[13
14]15]16f17 19]20[21{22]23[24]25[26)
Remarks
*1. 6G72 engine 03E0144
*2: 6G74 engine

Description of operation

The throttle position sensor and idle switch are
mounted in the throttle body and are sensors in
the MPI system.

The throttle position sensor converts the opening
position of the throttle valve to a voltage value,
and inputs it to the control unit. The control unit

Diagnosis-No. 17 (automatically cancelled)
ECU terminal voltage

compares this signal with the vehicle speed signal
and changes the amount of actuator control ac-
cordingly. The idle switch turns ON and OFF
depending on the voltage value from the throttle
position sensor to compensate for fluctuations or
deviations in the voltage.

Terminal No. Signal Conditions Terminal voltage
Idle switch When accelerator pedal is pressed 45-55V
4
When accelerator pedal is released oV
Throttle position When accelerator pedal is pressed all the way down 40-55V
5 sensor _
When accelerator pedal is released 05-0.7 V
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

13-185

When using the Multi-use tester

Multi-use < === Self-diagnosis
tester . check connector

7 % IS
< Z
_SEE T2
When using the MUT-11
p to October, 1993>
/// e

%

03E0043

<Vehicles built u
7

4 ¢ (\@\\\\%\Q
MU@‘\\q\ @

14E0188

SELF-DIAGNOSIS CHECKING

Self-diagnosis checking is performed when there has been
an automatic cancellation, without cancel switch operation.

(1)

(2)

Note that the diagnosis check connector is located under
the driver’s side instrument panel.

Connect the multi-use tester’'s or MUT-II's socket and
connector to the accessories socket and the self-
diagnosis check connector, and set the tester.

Caution
The ignition switch should always be turned off
when connecting or disconnecting the tester.

Use the multi-use tester or MUT-II according to its
operation instructions; display the diagnosis code
number and then check.

When diagnosis code No. is displayed, check by referring
to the check chart applicable to that number.

ERASURE OF DIAGNOSIS CODE

Diagnosis codes are memorized until battery power source is
disconnected. It, however, can be erased without removing
battery terminal by the following procedure.

1.
2.

Turn the ignition switch to ON.

With the control switch in the SET position, press the
main switch to ON, and within 1 second, turn the control
switch to RESUME.

Turn the control switch back to the SET position, and
turn the stop lamp switch to ON for a continuous period
of 5 seconds or more.

Check the self-diagnosis code, and check that the abnor-
mal code is erased and a normal code is output.

DIAGNOSIS DISPLAY PATTERNS AND CODES

Code No. Probable cause Check chart No.

11 Abnormal condition of motor-driven vacuum pump system No. 6

12 Abnormal condition of vehicle-speed signal system No. 5

15 Control switch malfunction (when SET and RESUME switches switched ON No. 2, 3
simultaneously.)

16 Abnormal condition of ECU No. 7, 8, 9

17 Abnormal condition of ‘throttle position sensor <3000, 3500> No. 11
Abnormal condition of idle switch <3000, 3500>
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13-186 AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

ﬁ RESUME

\'CANCEL

l A RESUME/ACCEL
W SET/COAST

Q!i;?SET

f}f/i

03E0003

© Mitsubishi Motors Corporation

Dec. 1993

NOTE

1. These diagnosis codes are displayed when not driving at
continuous speed with the main switch at ON.

2. After the diagnosis codes in the memory are erased, if
(when the power supply of the control unit is switched
ON once again) the power supply of the control unit is
normal, the diagnosis output code display will be normal,
regardless of whether the system condition is normal or
not.

INPUT CHECKING

Input checks should be made when the auto-cruise control
system cannot be set and when it is necessary to check
(when a malfunction related to the auto-cruise control sys-
tem occurs) whether or not the input signals are normal.

NOTE

1. Self-diagnosis terminal outputs display patterns.

2. Display codes are displayed only if the circuit is normal
according to the conditions shown in the “Input Check
Table".

Carry out input checking by the following procedure:

(1) The setting of the multi-use tester or the MUT-II is the
same as for self-diagnosis check.

(2) Turn the ignition switch to ON.

(3) When the control switch is moved to the SET position,
press the main switch to ON, and within 1 second, turn
the control switch to RESUME to display the results of
input checking.

(4) Perform each input operation according to the Input
Check Table and read the codes.

NOTE

1. If two or more input operations are performed at the
same time, the codes will be output in order starting
from the lowest number.

2. Each code will be displayed in order of priority begin-
ning from No. 1.
If there is no display, it is possible that there is a
malfunction of the ECU power-supply circuit or the
SET and/or RESUME switch (control switch), so
check according to check chart 1, 2 and 3.
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

13-187

INPUT CHECK TABLE

Check No. Input operation Code No. Check results
1 SET switch ON 21 SET switch circuit normal
2 RESUME switch ON 22 RESUME switch circuit normal
3 Stop lamp switch 23 Stop lamp switch normal
{brake pedal depressed)
4 Driving at approximately to 40 km/h 24 When both No. 4 and No. 5 can be
(25 mph) or higher confirmed, vehicle-speed sensor circuit
. ; normal.
5 Driving at less than approximately 25
40 km/h (25 mph)
1. Clutch switch ON Clutch switch or inhibitor switch normal
6 (clutch pedal depressed) <M/T> 26
2. Inhibitor switch ON
(selector lever to “N" range) <A/T>
7 CANCEL switch ON 28 CANCEL switch circuit normal
Throttle position sensor output Throttle position sensor normal
8 {(when the accelerator pedal is pressed 28
more than half way) <3000, 3500>
9 ldle switch OFF (accelerator pedal 29 Idle switch normal
depressed) <3000, 3500>
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13-188 AUTO-CRUISE CONTROL SYSTEM - Service Adjustment Procedures

SERVICE ADJUSTMENT PROCEDURES
CONTROL CABLES INSPECTION AND ADJUSTMENT

<L.H. drive vehicles>

Link (C) Accelerator cable

et/

\ I\\

Link (B) Auto-cruise control cable

Link (A)
Actuator

Adjusting bolt

Vacuum pump

Throttle cable

03E0047
Throttle lever

Adjusting bolt

<Diesel-powered vehicles>
Auto-cruise control cable

Link (C)

Link (A)

Lock nut

Vacuum pump

Throttle lever 03E0045

Throttle cable

E13FYAEc

Accelerator cable
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AUTO-CRUISE CONTROL SYSTEM - Service Adjustment Procedures 13-189

<R.H. drive vehicles>

Link (C)’

Accelerator cable

Auto-cruise

Link (B) control cable

Link (A)
Actuator

< - i >
Petrol-powered vehicles Adjusting bolt

Throttle lever Adjusting bolt

03EQ0046

Throttle lever

(1) Remove the link protector. (Refer to P.13-195.)

(2} Check if there is any flexion in the inner cables of the
accelerator cable, auto-cruise control cable and throttle
cable.

If there is excessive flexion or no play in one of the
inner cables, loosen the adjusting bolts and nuts of the
throttle lever and each link to release each link from the
throttle lever.

(Do not remove the adjusting bolts or nuts.)
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<L.H. drive vehicles with petrol engine>
Link (C) Adjusting nut

03E0052
<L.H. drive vehicles with diesel engine>

Link (C)

Adjusting nut Lock nut

Accelerator cable p3eo0ss

<R.H. drive vehicles>
Lock nut

Link (C)

Accelerator
cable

Throttle cable o3ecos2
<L.H. drive vehicles with diesel engine>

Link (B)

D3E0OSS5
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Accelerator Cable

(1) While holding link (C) so that it is touching the stopper,
adjust the play of the accelerator cable with the adjusting
nut so that the cable play is at the standard value.

Standard value: 0-1 mm (0-0.04 in.)
(2) After adjusting, fix the cable with the lock nut.

Throttle Cable

(1) While holding link (B) so that it is touching link (C), adjust
the play of the throttle cable with the adjusting nut and
adjusting bolts so that the cable play is at the standard
value.

Standard value: 1-2 mm (0.04-0.08 in.)
(2) After adjusting, fix the cable with the lock nut.
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<R.H. drive vehicles>

Link (B)

03E0053

<L.H. drive vehicles with petrol engine>

Adjusting nut

Lock nut

Link (A Auto-cruise
(A control cableg 030051

<L.H. drive vehicles with diesel engine>

Adjusting
nut

Lock nut

Auto-cruise
control cable
Link (A)

N . 03E0056
<R.H. drive vehicles>

Auto-cruise
control

ink (A o
Link (A) Adjusting nut  Lock nut 03eoosa
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Auto-cruise Control Cable

{1) While holding link (A) so that it is touching link (B), adjust
the play of the auto-cruise control cable with the adjust-
ing nut so that the cable play is at the standard value.
Standard value: 1-2 mm (0.04-0.08 in.)

(2) After adjusting, fix the cable with the lock nut.

AUTO-CRUISE CONTROL MAIN SWITCH IN-
SPECTION

(1) Turn the ignition key to ON.
(2) Check to be sure that the indicator lamp within the

switch illuminates when the main switch is switched
ON.
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~

|WCANCEL \

l A RESUMEIACCEL
W SET/COAST

4

(=}
W
m
o
[«
o
w

g

|wCANCEL
, A RESUME/ACCEL|
W SET/COAST \
03E0003
jwoance  / \ \
A RESUME/ACCEL]
l ¥ SET/COAST

7.

%

03E0003
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AUTO-CRUISE CONTROL SWITCH INSPECTION
Auto-cruise Control Setting Check

(1) Switch ON the main switch.

(2) Drive at the desired speed within the range of ap-
proximately 40—-200 km/h (25-125 mph).

(3) Turn the control switch to the SET position.

(4) Check to be sure that when the switch is released the
speed is the desired constant speed.

NOTE

If the vehicle speed decreases to approximately 15 km/h
(9 mph) below the set speed, because of climbing a hill
for example, the auto-cruise control will be cancelled.

Speed-increase Setting Check

(1) Set to the desired speed.

(2) Turn the control switch to RESUME position.

(3) Check to be sure that acceleration continues while the
switch is hold, and that when it is released the constant
speed at the time when it was released becomes the
driving speed.

NOTE

Even if, during acceleration, the vehicle speed reaches or
exceeds the high Ilimit [approximately 200 km/h
(125 mph)], acceleration will continue, however, when
the switch is released, the set speed (“memorized
speed”) will become the high limit of the vehicle speed.

Speed Reduction Setting Check

(1) Set to the desired speed.

(2) Turn the control switch to the SET position.

(3) Check to be sure that deceleration continues while the
switch is pressed, and that when it is released the con-
stant speed at the time when it was released becomes
the driving speed.

NOTE

When the vehicle speed reaches the low [imit [ap-
proximately 40 km/h (25 mph)] during deceleration, the
automatic speed control will be cancelled.

Auto-cruise Control Cancellation Check and
Check of Return to the Set Speed before Can-
cellation

{1) Set the auto-cruise speed control.

(2) Check to be sure that there is a return to ordinary driving
when either of the operations below is performed.
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13-193

\'CANCEL /

’ A RESUME/ACCEL| ’

W SET/COAST \
03E0003

\VDANCEI_
A RESUME/ACCEL ’
W SET/COAST L\
03E0003
NS
=0
=)
A4
LT [ 2o
4o 3 4 ﬂ -
OTLO0SS 18W1702

14L0142

(3)

(4)

INDIVIDUAL PARTS INSPECTION

@ The auto-cruise control switch is turned to the CAN-
CEL position.
@ The brake pedal is depressed.

@ The clutch pedal is depressed. <M/T>

@ The selector lever is moved to the “N" range. <A/T>

Turn the control switch to RESUME position while driv-
ing at a vehicle speed of approximately 40 km/h
(25 mph) or higher, and check to be sure that there is a
return to the auto-cruise control speed before it will be
cancelled and the vehicle will travel at the constant
speed.

When driving at constant speed and the main switch is
turned to OFF, check that the vehicle returns to normal
driving conditions.

E13HAEEc

Stop Lamp Switch/Brake Switch Inspection

(1)
(2)

Disconnect the connector.

Check for continuity between the terminals of the
switch.
O—CO: continuity
Switch Brake switch Stop‘lamp
switch
Measgrement Terminal 1 4 2 3
conditions
When brake pedal depressed. O——0
When brake pedal not
depressed. O O
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Clutch Switch Inspection <M/T>

(1) Disconnect the connector.

(2) Check to be sure that there is continuity between con-
nector terminals when the clutch pedal is depressed.
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N

;1,2@ 415Y6
O

07A0051

A1

Release
Control évawe
valve

32 $3 ¥4

07A0080

of holder

35 mm
(1.38in.) or more: 07A0052
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Inhibitor Switch (“N” position) Inspection
<A/T>

<Vehicles built up to October, 1993>

(1) Disconnect the connector.

(2) Check to be sure that there is continuity between con-

nector terminals (7) and (12) when the selector lever is
moved to the “N” range.

<Vehicles built from November, 1993>

(1) Disconnect the connector

(2) Check to be sure that there is continuity between
connector terminals (5) and (6) when the selector lever is
moved to the “N” range.

Throttle Position Sensor Inspection <3000, 3500>
Refer to P.13-17.

Idle Switch Inspection <3000, 3500>
Refer to P.13-17.

Vehicle-speed Sensor Inspection
Refer to GROUP 54 — Meters and Gauges.

Auto-cruise Vacuum Pump Inspection
<Solenoid valve (Control valve, Release vailve)>

(1) Remove the auto-cruise vacuum pump connector.
(2) Measure the resistance value between terminals (1)—(2)
and between (1)-(3).

Standard value: 50-60 Q

(3) Check that the solenoid valve makes an operating noise
when battery voltage is impressed between terminals
(1)-(2) and between (1)-(3).

(4) If there is a malfunction of the solenoid valve, replace
the auto-cruise vacuum pump assembly.

<Motor>

(1) Remove the auto-cruise vacuum pump connector.
(2) Check that the motor revolves when battery voltage is
impressed between terminals (1)—(4).

Actuator Inspection

(1) Remove the actuator.

(2) Apply negative pressure to the actuator with the vacuum
pump and check that the holder moves more than
35 mm (1.38 in.). In addition, check that there is no
change in the position of the holder when negative pres-
sure is maintained in that condition.

(3) First install the actuator and then inspect and adjust the
auto-cruise control cable. (Refer to P.13-188.)
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AUTO-CRUISE CONTROL
REMOVAL AND INSTALLATION <LINK AND ACTUATOR> E135A--

. . Post-installation Operation
<L.H. drive vehicles> e Control Cables Adjustment
(Refer to P.13-188.)

<Petrol-powered vehicles>

Removal steps of intermediate link

. Link protector

. Connection for accelerator cable and link

. Connection for throttle cable and link

. Connection for auto-cruise control cable and link
. Intermediate link

. Link bracket

03E0034

OO WN =

Removal steps of actuator

. Connection for auto-cruise control cable and link
. Wiring connector

. Vacuum pump

. Pump bracket

. Actuator

. Actuator bracket

000N D

-_—
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<Diesel-powered vehicles> . . R
Post-installation Operation

® Control Cables Adjustment
(Refer to P.13-188.)

DO

03E0035

Removal steps of intermediate link

1. Link protector

2. Connection for accelerator cable and link

3. Connection for throttle cable and link

4. Connection for auto-cruise control cable and link
5. Intermediate link

6. Link bracket

Removal steps of actuator

4. Connection for auto-cruise control cable and link
7. Wiring connector

8. Vacuum pump

9. Pump bracket

10. Actuator

11. Actuator bracket
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<R.H. drive vehicles>

Post-installation Operation
® Control Cables Adjustment
(Refer to P.13-189.)

03E0014

Removal steps of intermediate link

1. Link protector

2. Connection for accelerator cable and link

3. Connection for throttle cable and link

4. Connection for auto-cruise control cable and link
5. Intermediate link

6. Link bracket

Removal steps of actuator

. Connection for auto-cruise control cable and link
. Wiring connector

. Vacuum pump

. Pump bracket

. Actuator

. Actuator bracket

00N
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REMOVAL AND INSTALLATION <SWITCHES, CONTROL UNIT AND SENSORS>

E13SA-A

Removal steps of switches switche

CAUTION: SRS ' lower t

Before removal of air bag s

module, refer to GROUP 52B -

SRS Service Precautions and ‘

Air Bag Module and Clock control

Spring. N

- P 52 -

12. Main switch o)

13. Steering column lower trim ; ;

14. Wiring connectors }d&%cg? ?glg%uf to

16. Control switch '

15. Air bag module (Refer to GROUP 52B
— Air Bag Module and Clock Spring.) }

16. Control switch

Removal steps of control unit

17. Instrument panel
(Refer to GROUP 52A — Instrument

Panel.)
18. Control unit

<L.H. drive vehicles>

<Vehicles built from
November, 1993>

03E0128
<R.H. drive vehicles>

17 18 \ '
S ’
s

N
\ y
N / /// /
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03E0004

03E0033

Removal steps of sensors

19. Vehicle speed sensor (reed switch)
(Refer to GROUP 54 — Meters and Gauges.)
20. Stop lamp switch
21. Clutch switch <M/T>
22. Inhibitor switch <A/T>
23. TPS (Throttle position sensor) <3000, 3500>
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