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WARNING REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED

VEHICLES WARNING!

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can
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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connection with SRS service or maintenance) are indicated in the table of contents by an asterisk (*).
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FUEL SYSTEM <6G72 Engine>
GENERAL INFORMATION

MULTI POINT INJECTION SYSTEM DIAGRAM

E13BBAG

*1 Oxygen sensor ® |gnition switch-ST | *1 Injector
*2 Air-flow sensor ¢ lgnition switch-1Gq *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 e Engine o |* Fuel pump control (control relay)
*B Throttle position sensor ® Air conditioner switch control unit " |® Air conditioner power relay
*B Idle position switch ¢ inhibitor switch <A/T> ¢ |[gnition timing control
*7 Top dead center sensor e Self-diagnosis circuit
*8 Crank angle sensor #® Engine warning lamp
*9 Barometric pressure sensor

From fuel *2 ;glrigpeed control *2  intake air temperature

*3 tank *3*g sensor

Fast idle

L Air flow sensor
air valve

{with Barometric
/ pressure sensor)

* ] g

! Engine cooclant
temperature sensor

Eﬁ_ " R\
” e LS
Positive crankcase = \r Airinlet
ventilation valve
Throttle position
sensor [with idle
position sensor)
To fuel )
tank /

*8 Crank angle sensor
*7 Top dead center sensor

E@ Distributor
Catalytic converter
7FUN43
Vacuum hose colour
R: Red
B: Black
L: Light Blue
D Mitsubishi Motors Corporation  Feb. 1981 PWJESO86
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FUEL SYSTEM <6G72 Engine> — Specifications

SPECIFICATIONS
GENERAL SPECIFICATIONS

ET3CA-A

ltems

Specifications

Fuel
Tank capacity .
Standard Wheelbase
Long Wheelbase

dm?® {U.S.gal., Imp.gal.)

75 {18.8, 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
ldle 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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13-

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 rfmin. | 900 at neutral position
600 at D range <A/T>
Basic idle speed r/min. | 700 £ 60
Throttle position sensor output voltage V|[04-1.0
Throttle position sensor resistance k€2 | 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
fat 20°C (68°F}] kQ | 2.7
Engine coolant temperature sensor resistance  kQ
20°C (88°F) 2.4
80°C (176°F) 0.3
Fuel pressure (at curb idle) kPa {kgfcm?, 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| 13-186
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
MB931341 Multi-use tester | » Reading diagnosis code
assembly » MPI| system inspection
MB991419 ROM pack = | » Reading diagnosis code
(for multi-use * MPI system inspection
@ tester)
MB891348 Test harness set | » Adjustment of throttle position sensor
» Inspection with oscilloscope
A

@ Mitsubishi Motors Corporation  Feb. 1901 PWJES0B6
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Tool Number

Name

Use

% ‘ MD988706

Injector test set

MD988740

Injector test
adaptor

MD998746

Clip

s Checking injection condition of injector

MD998464

Test harness
{4 pin, square)

¢ Oxygen sensor inspection

MDS98463

Test harness
(6 pin, square)

Idle speed control servo inspection
s nspection with oscilloscope

MD9geg753

Extension hose

MD298700

Hose adapter

Measurement of fuel pressure

For red harness {for DLI} MB991223

i =

\\J

For white harness (for LC)

Famtans opul

Inspection
harness set
connector

Pin contact
pressure
inspection
harness
Marketing
tester
connection
prohe

{for general
connectors)

Measurement of terminal voltaées.

@ Mitsubishi Motors Corporation  Feb. 1991
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L START

—

. Checking trouble

symptom

2. Reading self-diag

nosis code

setting check ite

3. Estimating causes of trouble and

m

4. Checking engine
and output signa

control unit input
Is

components

5. Checking harnesses of MPI system

components

6. Checking individual MPI system

7. Re-examining causes of trouble and
checking and repairing

8. Confirming completion of repair and
preventing reoccurrence

( _ END
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TROUBLESHOOTING E13EFA)

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

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

3. Estimating causes of trouble and settlng check item

¢ 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

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

o |[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

¢ |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 control unit again. If they are normal this time,
check the inpUt and output signals of the next check
item,

6. Checking |nd|V|duaI MP1 system components

¢ If 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 resuited 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 preventmg reoccur-
rence

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

e Remove the true cause of the trouble to prevent its
reoccurrence.

PWJIES086"
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Connector
at equipment side

6FUI216

- Test harness

Q1R0451

" Test harness set

{MB991348)
. 01L0125
. Wire P
Jurﬁper wire
SF1217

© Mitsubishi Motors Corporation
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EXPLANATION AND PRECAUTION RELATED TO
HARNESS CHECKING

e 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.

e 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.

e 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 harmess 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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Wiire

Terminal

at sensor side % Wire

;

Engine
control
unit

6FU1219

70
|

K 7EU1164
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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 shortcircuited to earth and
should be repaired.

¢ |[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 wamning 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 enginé warning lamp goes
out. Morecver, 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.

PWJES086
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ENGINE WARNING LAMP INSPECTION

(1) Check t6 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. o - '

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 he 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.

Qutput Diagnosis itermn Diagnosis code Check item (Remedy)
preference -
order No. Memory
1 Engine control — — {Replace engine control unit)
unit
2 Oxygen sensor 11 Retained | » Harness and connector
: « Oxygen sensor
» Fuel pressure
» Injectors {Replace if defective.)
. ‘ * Intake air leaks
3 Air flow sensor 12 Retained | ¢ Harness and connector {If harness and connector are
normal, replace air flow sensor assembly.)
4 Intake air 13 Retained | « Harness and connector
temperature ¢ |Intake air temperature sensor
sensor
B Throttle 14 Retained | ¢ Harness and connector
position sensor + Throttle position sensor
+ |die position switch

® Mitsubishi Motors Corporation  Feb. 1991
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Output Diagnosis item Diagnosis code Check item (Remedy)
preference
order No. Memory
6 Engine coolant 21 Retained Harness and connector
temperature Engine coolant temperature sensor
sensor
7 Crank angle 22 Retained Harness and connector {if harness and connector are
sensor normal, replace distributor assembly.)
8 Top dead 23 Retained ‘Harness and connector (If harness and connector are
centre sensor normal, replace distributor assembly.)
9 Vehicle speed 24 Retained | e Harness and connector
sensor {reed Vehicle speed sensor {reed switch)
switch}
10 Barometric 25 Retained 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 a1 Retained Harness and connector
Injector coil resistance
13 Normal state — — —
NOTE

Replace the engine control unit if a malfunction code

is 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 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 dis-
connect the battery before the diagnosis result is
completely read.

@ Mitsubishi Motors Corporation

Feb. 190

READING STEPS - USING THE MULTI-USE TESTER
(MUT)

(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.

PW.JES0SS
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FUEL SYSTEM <6G72 Engine> — Troubleshooting

CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

Problem symptoms | Start- | Idling Driving 2
"] ing stability o
2
w
[=3)
=
=] >
5|2
o | £
g1 3| €
Tl al g c D
E . ¢ © (o] £ [0
@ = o =) o= D o
c|lo|l=Elcl £ 8| ® b @
glolgliB|=]| St 2 2 g
o S1=1=|Slw a
5o 2|8|8|2)8|e gzl =
ClE| plE| 812181 %]2l¥|0 o
|1 28|51 G|s5lE|8I2| 8¢ 2
S| 8=1 2 ® = =] )
— E O — _C = o
Check Items S| |BlelElT|d{h|vB;a|x|C o
Power Supply and Ignition Switch—IG am P. 13-23
Engine Control Unit Power Earth @z P. 13-26
Fuel Pump QRO onloalioal P. 13-27
Air Flow Sensor . &g @0 P. 13-30
Intake Air Temperature Sensor ® (O] P. 13-34
Barometric Pressure Sensor @ @z P. 13-36
Engine Coolant Temperature Sensor onleR G @B P. 13-38
Throttle Position Sensor G B @3l @ P. 13-40
ldle Position Switch ©[aleal P. 13-42
Top Dead Center Sensor o) @Rzl P. 13-44
Crank Angle Sensor @73 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 | , G2 |eE Glr|CE|@m |0m 00| @® |P. 13-61
Idle Speed Control Servo (Stepper Motor) onleallen] P. 13-66
Ignition Coil and Power Transistor @ (o= @ @ P. 13-71
Purge Control Solenoid Valve P. 13-75
Fue! Pressure @EH|EE @z 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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FUEL SYSTEM <6G72 Engine> — Troubleshooting 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
o {no initial combustion) cylinders, and the engine won't start.
E . o ; )
5 | 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 quickiy.
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.
§ Incorrect idling speed The engine doesn't idie 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 response of { Hesitation
Sag the vehicle speed (engine r/min) that Mormal
occurs when the accelerator is depressed
in order to accelerate from the speed at : i
which the vehicle is now traveling, or a . | |nitial e
temporary drop in vehicle speed (engine | secelerator o,
i/min) during such acceleranon Senou_c pedal A
hesitation is called “sag”. $ | depression A
& o /, \ ‘
@ L Sag
© <l
e A
QO
>
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 /min response is delayed when §
2 ‘ the accelerator pedal is initially depressed
-Z for acceleration from the stopped
o condition. A
il
@ Normal
[N
o | mitial Y
2 | accelerator .
S | pedal s
depression /
4 g
Idlmg 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 dunng variable
speed travel.
Knocking A sharp sound like a hammer striking the cylinder walls durmg driving and which
adversely affects driving.
2 | Run-on (Dieseling) The engine continues to run even after the switch is turned OFF This - rs called
So dieseling. : .
.=

©® Mitsubishi Motors Corporation

Feb. 1991
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13-14 FUEL SYSTEM <6G72 Engine> — Service Adjustment Procedures

.
@
L]

oM

oz
Z 3
3

Adjusting bolt
Air intake plenum X

03WO051

03W045

7FUQ285

Fuel filter

Spanner

Eye bolt 03EQDSY

- FUEL FILTER REPLACEMENT

30 Nm

3.0kgm /@

' ket
g%l}l(m — :fﬁ> Gasket [M]
.0 kgm
Hﬁ.lbs\é

03EQ075

@ Mitsubishi Motors Corporation  Feb. 1991

SERVICE ADJUSTMENT PROCEDURES

ACCELERATOR CABLE INSPECTION AND
ADJUSTMENT

<VEHICLES WITHOUT AUTO-CRUISE CONTROL
SYSTEM> E13FCAZI

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.)

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 fusl 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 torgue.

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

PWJES086



FUEL SYSTEM <6G72 Engine> — Service Adjustment Procedures 13-15
=\~ - FUEL GAUGE UNIT REPLACEMENT E13FDAC1

(1) Take out the carpet in the cargo compartment and

2 \\ remove the floor cover. .-

T

(f ) Fioof o
r | oorl COVe‘rl O3EDO73

Connectes (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.

7 Fuel gauge unit 03WE18
Filler neck 2-WAY VALVE REPLACEMENT E13FFACT
o (1) Remove the filler neck protector inside the left rear
fender.
(2) Replace the 2-way valve.
) S— _ Caution ‘
/ Ja; 2-way valve Be careful not to mistake the direction of the 2-way
. : vaive. ‘
Canister Tank i
side side (3) Install the filler neck protector.
- 030071 '

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.

<R.H. drive vehicles>

Q4E0025

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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© Mitsubishi Motors Corporation  Feb. 1991

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-

jng 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.

(6) 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 idie 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. ‘

PWJES086



FUEL SYSTEM <6G72 Engine> — Service Adjustment Procedures 13-17

IDLE POSITION SWITCH AND THROTTLE POSI-
TION SENSOR ADJUSTMENT E13HAKD1

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

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

[onel
{J U

(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 @ and 2.

(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.

@ Mitsubishi Motors Corporation  Feb. 1991 PW.JE9086
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© Mitsubishi Motors Corporation

Feb. 1991

(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 throttie
position sensor output voltage. :

Standard value: 400-1,000 mV

(11)if the voltage is out of specification, check the thrott[e
position sensor and associated harnesses.

{12)Remove the feeler gauge.

{(13)Turn the ignition switch OFF.

FIXED SAS ADJUSTMENT E1IHAMC!

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 locosen 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 léver {where the throttle valve starts

‘ openmg) From that point, tighten the fixed SAS further
L turns.

(%) Holdmg the fixed SAS to prevent it from turning, t|ghten
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 wsth 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, I1SC servo, and compression pressure are
normal.

{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
205°F)
e lights, electric cooling fan, accessories: OFF
® Transmission: Neutral (P for vehicles with an auto-
matic transmission)
e Steering wheel: Straightforward position

PWJES086



FUEL SYSTEM <6G72 Engine> = Service Adjustment Procedures

13-19

7FU1165

Ignmon timing

adjustlng connector
m (brown
: #Wl”

’.{W/

Jumper wire

/‘;——:_—7 7/ B\‘?Fwﬁ?

Speed adjusting —
.screw (SAS)

Q;FU1104

@ Mitsubishi Motors Corporation  Feb. 1991

(2)

{3
(4)

(9)

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

NOTE
When the multi-use tester is connected the d:agnosns
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 tiring adjusting
terminal.

Startithe engine and run at idle.
Check the basic idle speed. Using the MUT, select |tem
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 mlles) or Iess] 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 adjustmg 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. :

{8) Turn the ignition sw1tch OFF

Remove the jumper wire from the ignition t|mmg 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.

PWJES086



13-20 FUEL SYSTEM <6G72 Engine> — On-Vehicle Inspection of MPI Components

ON-VEHICLE INSPECTION OF MPI COMPONENTS

E13QAAC
COMPONENT LOCATION
571
-
N |
B
ety
O~
1
|
1
/ |
é & 16E0128
N
7TFU167
Name Symbol | Name Symbol
Air conditioner relay A Idle speed control servo C
Air conditioner switch M Ignition coil (power transistor) F
Air flow sensor (incorporating intake air B Ignition timing adjustrent 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 0 Purge control solenoid valve |
Engine coolant temperature sensor E Self-diagnosis connector P
Fuel pump check terminal H Throttle position sensor
{with idle position switch)
Vehicle-speed sensor (reed switch) "N
© Mitsubishi Motors Corporation  Feb. 1991 PWJESO86



FUEL SYSTEM <6G72 Engine> — On-Vehicle Inspection of MPI Components 13-21

Air conditioner
compressor
power relay

SR 2run1z

vl
Idle speed control
C) rvo

5]

Ignition coil 4 1 D
o
.= < o
1”’
-

5/ (¢ 1
1 YN\ I /
‘ Purge control . /-
solenoid valve !

© Mitsubishi Motors Corporation  Feb. 1991 PW.JES086
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Air conditioner [P

CMN =Te T e [megﬂ
|

it
i \
e

~nnal T T T 1 177 7runzs

Engine -~
controf unit

ZFUN70

Ignition timing
adjustment
‘terminal

JFUN08

Self-diagnosis
connector

Multi-use
tester

@ Mitsubishi Motors Corporation  Feb. 1991

control relay

ZFUi170

m Speedometer

186W1506

Self-diagnosis
connector

COMPONENT INSPECTION PROCEDURE
USING MULTI-USE TESTER (MUT)

(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.

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

PWJES086



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

. I lanition switch (1G]
Engine =
control
. unit
Engti?o1 ® Equipment
con Engine control relay | 1o side connector
refay 7FUN70 4 '
_____ ' 10 ' ®Harness
OFF é 71213415} side connector
-4 ON el 71 8[i9]i0] )
\/4 \/8 7 @‘
)
3
7514132
- Lorell8 7
SELI003
Enging ‘
control unit | 102 107 /@g___ 66 A110
Powe Power '
suppl supply,
. : ‘ 7FU0466
Engine control connector
B =
ggg EE Eswzwﬂ;ggﬁfg H::bmmum\oszg
83 O | 3| Eo| 0| | ] 0] - 3:5582382
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
unit, injectors, air-flow sensor, etc.

When the ignition switch is switched ON, bat-
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 swiiched ON and
current flows to the engine control relay coil.

© Mitsubishi Motors Corporation  Feb. 1991 " PWJES086

switched ON, and power is supplied, by way
of the engine control relay switch, from the
battery to the engine control unit.
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Engine> — On-Vehicle Inspection of MPI Components

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 Y

power-supply voltage

HARNESS INSPECTION

1

Engine control
unit harness
side connector

01L0427

Measure the ignition switch terminal

input voltage.

® Engine control unit connector:

Disconnected
& [gnition switch: ON

Voltage (V)

SV

Repair the
harness.
{Ignition
switch—

(103}

Y] Harness side

Measure the power supply voltage

of the engine control relay

oK - I
ok
oK

connector & Connector: Di t —
- ctor: Disconnected > |3
fBlal3]2]n
[o[e]gl7]s]
Voltage (V) Repair the
% —+3 harness.
sV ) (Battery—
“7rU0S37 )
3 Engine cohtrol unit N
harness side connector Check for an open-circuit, or a
Harness side [ short-cn'_cwt to earth, !oetween
® connector the engine control unit and —> |4
= the engine control relay.
(sla]3i2] Ty " e Engine control unit i
ho[os]7]s] connector: Disconnected Repair the
s Engine control relay % iy hamess.
--cHf63] connector: Disconnected C (AE] - B3]
— | BE-6B)
7FU0467

(65]4] 3]2] 1
1098
@ Hamness
side

connector

~
o]

Engine control
unit harness
side connector

——rflog

= -C 41071

e

7FU04468,

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

¢ Engine control relay
connector. Disconnected

¢ Engine control unit
connector: Disconnected

g ®

> Ao

Repair the
harness.

~ (@ — 102
[1071)

© Mitsubishi Motors Corporation  Feb. 1991
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ENGINE CONTROL RELAY INSPECTION
(1) Disconnect the control relay.

7FU170

(2) Using jumper wires, connect terminal of the control relay
to the (1) terminal of the battery and connect terminat 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.

{3) Measure the voltage at terminal (4) and terminal (§) of the
control relay while coming off and on the connection of the
jumper wire to the battery(=)terminal.

7FU0469
: Terminal (@) | Terminal (®
Jumper wire voltage voltage
7 = Connected sV sV
Lelzlslo Disconnected ov ov
i {4} 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.
{5} Check the continuity between at terminal @ and terminal @

of the control relay while coming off and on the connection of

the jumper wire to the battery (=)terminal.

T Jumper Wire %natgc‘jm between Terminals

(] 2 3
l6l7l8
I Disconnected

o] & |f
SIJ.

n Connected Continuity

No Continuity

{6) Using jumper wires, connect terminal@ of the control relay to

A b the () terminal of the battery and connect terminal (7) of the
relay to the ©terminal of the battery.

7£U0470 {7} Measure the voltage at terminal @ of the control relay while

coming off and on the connection of the jumper wire to the
battery &) terminal.

Mitsubishi Motors Corporation

Feb. 1991

Jumper Wire

Terminal (2) Voltage

Connected

SV

Disconnected

ov

PW.JES086

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

ZFUT170

Engine control unit

101 106

= 01A0191

Engine control unit connector
S la|gig| S 1SS AR ol v o ] B o ) o
=yl ars
gl2|2[alz] |1BIZREIERRE =lewlz5wiEsR:
0tL0838

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

L . 01P0150

Check for continuity of the earth

circuit.
s Engine control unit connector: 1,
Disconnected _

OK ~ Repair

) 1 the
harness. (o]
~Earth

[icsl-Earth)

© Mitsubishi Motors Corporation  Feb. 1991
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FUEL SYSTEM <6G72 Engine> — On-Vehicle Inspection of MPI Components 13-27

FUEL PUMP

Fuel pump check
terminal :

7FU1120

Igniticn switch [IG]

: &
Fuel pump
connector

-03wWe17

Ignition switch 15T)

®Equipment

side connector 3./ Engine control refay

2 4 5,
7 9

@Equipment
side connector

SEL1003

I

©

Equipment
side connector

5

[N
A

\
2N

Fuel .
pump ®

NZE
N

=

Fuel pump check
terminal harness

A\566 side connector
Engine
control Engine control unit connector
unit )
U= LU= =T
s[alel2lg] (2w sk =T e
slelglal =] (SRR e RE EElHs RN
-011.0838
7FU1036
OPERATION .
e Activates the fuel pump during engine crank- . While the engine is running, the gngine control u_nit
ing and while the engine is running. switches ON the power transistor, after which
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 1o 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 PWJESSE

powver 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 $o 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)

the check under
both of above con-
ditions.

Function ltem 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 puisa-
lates fuel. activation Make | tions of the fuel flow.

Listen (close to the
fuel tank) for pump
sounds.

Sounds can be heard.

HARNESS INSPECTION

1 Check the fuel pump.
Fuel pump e Apply battery voltage to the checking
check terminal terminal and operate the pump.
—>» |2
ok > 3
2 Check the earth circuit of the
fuel pump.
s Connector: Disconnected
' Repair -
the
% —» harness.
(@
Harness side connector = Earth)
1FUD521
3 Check for continuity between the fuel
© pump and the checking terminal.
¢ Connector: Disconnected
: Repair the
harness.
oK 5% -
. © (1)
Harness side = = :
connector
1FU0522
4 Check for continuity between the check-
© ing terminal and the control relay
terminal.
& Control relay connector: ey
Disconnected ‘ 5
® Fuel pump connector: )
Disconnected Repair the
: harness.
> (@ Z-0m
®
L. Harness 1\ ‘
©  side
connector 6] 7ru1037
@ Mitsubishi Motors Corporation  Feb. 1991 PWJESOBG
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. Measure the power supply voltage
5 @ Harness side connector of the controlprelay. PRl 7 g _
e Connector: Disconnected
® |gnition switch: ] —> |6
START (when checking ® [9)) ‘
TEEEE ON {when checking & @) hamess.
Voltage (V) % 1> {ignition switch
ﬂ, s 7 oN-aE
L. \___ [ N . [gnition switch
" 7FU04TA 8 or higher (ST-@@)
6 Engine control unit
hamess side connector Check for an open-circuit, or a
@ Hamess short-circuit to earth, between
side : 551 the control relay and the —> |7
o] Sonnhector engine control unit.
(5la13|2| 1 e Control relay connector: _
10{9)181716 Disconnected Repair the
— s Engine control unit % —> harness.
connector: Disconnected (@®F—-E8
=  7FUD475
7 ® Harness Check for continuity of the '
f:gjr?nector earth circuit. ‘
p @ ¢ Connector: Disconnected —1> |8
5l4li3]2 : .
nolelisl7 : .
' Rhepaur
the
% =T harness.
(®BIsl-
£ Earth)
7FUD476
8 @ Harness side connector .
Check for an open-circuit, or a . : , :
Harness side short-circuit to earth, between : ‘
CnneCtOF mh i . the control relay and the fuel L A
6ol SAEHL pump. ‘
1098|716 ¢ Control relay connector: o
Disconnected - -Repair the
e Fuel pump connector: % L harness.
Disconnected ®2]-@2)
6FU1333

@ Mitsubishi Motors Corporation  Feb. 1991

Refer to P. 13-25.
FUEL PUMP INSPECTION
Refer to P. 13-15.

.PWJES085

ENGINE CONTROL RELAY INSPECTION
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AIR FLOW SENSOR

Control reiéy

Air flow sensor A4

. @Equipment i 7 N5 L 3
side connector
XA B 67 XE]
@ Harness PICKUP
side connector
ﬂﬂ ) 57 1724 A0
T Y Engine
- V control
f.CJ { unit
o b
=
g L seLisos) 7 T
= 5V
- ]
= . 7FU08I15
2 Engine control unit connector o ‘
o -
- " Intake air amount F o ekslelelzleplele] (S IRIEISE
(Ifsec) =EE] [l (B IEEIS] S
: 162451 L= UL Ul nesan,)
‘ " 01L0833
OPERATION "TROUBLESHOOTING HINTS

® The flow sensor is incorporated within the air
cleaner; it functions to convert the amount of
engine airintake to pulse signals of a frequen-
¢y 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 thosa signals, calculates the
amount of fuel injection, etc. '
® 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.

@ 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-tontrol unit is the probable cause.

PWUJES086 . : =
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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 cyllnder
{(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 Item No. Data Check conditions Engine Standard value
display conditions Hz
Data reading | 12 Sensor s Engine coolant temperature: | 700 r/min. (idling) | 26-45
detection 80-95°C (176-203°F) - 70_90'
air flow e Lights and accessories: OFF | 2,000 r/min.
{frequency) | e Transmission: neutral (P Raci =
range for vehicles with A/T) acing rrequency
«Steering wheel: neutral increases by
position racing.

NOTE

When the vehicle is new [driven approximately 600 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 ¢ Engine is warming up 700 r/min. {ldle) | ON
signal . -
condition 2000 r/min. OFF
Volumetric efficiency
Function Item no. | Data display | Inspection condition Engine condition | Normal display
Data list 37 Volumetric | «Engine coolant temperature: | 700 r/min. (idle) | 20-35%
efficiency 80-95°C {176-203°F) ’
s Lights, electrical cooling fan | 2000 r/min. 15-30%
and all accesscries: OFF Raci Vol .
« Transmission: Neutral (P acing gc_u_metrlc
range for vehicles with A/T) einciency
¢ Steering wheel: Straight Increases
forward position according to
amount of racing.
Analyzer Wave Pattern Inspection Using an Analyzer
00906006 Measurement Method
‘ 00 (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
@ Mitsubishi Motors Corporation  Feb, 1991 PWJES086
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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

— LR T2 « 1imes T1 and T2 are equal. ‘

‘ Pattern height Low
Pattern selector Display
. Engine r/min. Idle r/min. (700 r/min.)
5 Time
ZFUN99

I\
10—.

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

Time

7FU0880

_LH

1

01P0199

@ Mitsubishi Motors Corporation

-

Feb. 1991

Wave pattern observation poi'hts

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

Example 2

Cause of problem '
Damaged rectifier or vortex generat:on 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. ‘

.

PWJESOSE
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HARNESS INSPECTION

1 ® " Measure the power supply voltage.
Harness side e Connector: Disconnected
Conecmr & Ignition switch: ON > |2
00000000 ' Repair the
harness.
Voltage {V) (@4-
% Control
T relay) or
sv , check the
control
relay
Measure the terminal voltage.
e Connector: Disconnected
® Ignition switch: ON
(B Harness ‘ T 3
side ‘
connector
' Voltage V) Repair the
‘ % . = harness.
48-52 (@-)
Check for continuity of the earth : -
circuit.
¢ Connector: Disconnected
_ - - |4
Repair the
% —i+> harness.
(71, 24)
" 7FU0657 '
4 Eggiggrggggol Check for continuity between the air 0
; flow sensor and the engine control unit. :
(® Hamess side side connector| o Air flow sensor connector: - '
connector Disconnected - —_—
Ya Y31 ¢ Engine control unit connector: ‘ ‘
Disconnected ,
Repadir the
: : . “ ——13 harness.
o (® [ -
) - 571}

T 7FUO745

© Mitsubishi Motors Corporation  Feb. 1991 PWJES0B6
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of MP! Components

INTAKE AIR TEMPERATURE SENSOR

M13YGAA
4]
o
B
ke ai 3 3
Intake air = >
temperature - 2 b=
sensor 2 a
. ? =
o o
Temperature Temperature )
162458 1621008
®Equipment
side connector
S o o AN Lo g o ]
| L] !
UX2XIXAXXEXTXE) !‘@_ Intake air
Air flow sensor ;irr?sp;rature
connector
5 6
temperature sensor 7FU0658: I '
@®Harness
side connector Engine
control
17 24 8 unit
NS0 5V
SEL1803 7FU0800

OPERATION
'

The intake air temperature sensor functions to

convert the temperature of the air {intaken to the

engine) to voitage, 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

PWJES086

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 ltern 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

1 (A Harness side connector

00000000,

Check for continuity of the
earth circuit.

e Connector: Disconnected

% Repair the

> harness.

(@B
02,24 }

2 (&) Harness side connector

OO0
s e i St S i

Measure the power supply voltage.

e Connector: Disconnected
® [gnition switch: ON

Voltage (V)

45-49

OK) 4o

Repair the
% —+> harness.
(@

Air flow sensor
side connector

0PO06680)

7FUD661

Intake air temperature
sensor

7FU0662

@ Mitsubishi Motors Corporation  Feb., 1991

SENSOR INSPECTION

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

Temperéture °C ). “Resistance _ kQ
0 (32) L G.Q

20 (68) 27 .

80 (176) 0.4

{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.

PWJE9S086
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BAROMETRIC PRESSURE SENSOR

\— !'f . \
"\

@ Equipment
side connector

DDEXOEXEXTE
P Air flow
air flow sensor sensor Barometric pressure sensor

(built in barometric - : connector
pressure sensor)” -
\ . R
S b
y

®Harness
h side connector
7FUI107
Y 1 Y 2 W5
Barometric ]
pressure (8X7XBX5) 4 3)X2X1 ]
sensor SEL1803
23 16 17 A24
FAN \; T
Engine
control
unit L - >+ .
7FU0663 ' 5V
Output Voltage
SV
4 = o 7FUI17T
3+ . ' Engine control unit connector

@
|
|

89]6%
i
7
5
g
[

T
BOTILOT
1L0Tz01

‘PIIE0T
09|15

BOTROT
028
I?
220

2
[ H

BOTEOT

mmHg
Barometric pressure 760 ECI551 01L0838

OPERATION

e The barometric pressure sensor functions to sensor; it passes through the circuitry within
_convert the barometric pressure to voltage, the sensor, and is earthed at the engine con-
and to input that voltage {as signals) to the trol unit.

engine control unit. The engine control unit,

based upon those signals, then corrects the

amount of fuel injection, etc.
The BV power supply within the engine con-
trol unit is supplied to the barometric pressure

€ Mitsubishi Motors Corporation  Feb. 1991 PWJES0B6

- The barometric-pressure sensor output volt-

age is supplied to the engine control unit in
proportion to the barometric pressure ({ab-

" solute pressure).
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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 cieaner.

INSPECTION
Using Muliti-use tester (MUT)
Functicn ltem No.: |Data display Check conditions Altitude m {ft.}| Standard mmHg
value
Data reading |25 Sensor Ignition switch: ON When at 0 (0) 760
detection When at 600 (1,969) |710
pressure en at {1,969)
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.
{8X7X6X Connector: Disconnected
e Conn i - 2
Repair the
% —> Pess.
. [24])
2 Measure the power supply voltage
z of the barometric pressure sensor. :
(8X7X6X5X4)X3)02X e Connector: Disconnected _):' T
® Harness side & Ignition swnch; ON ) 3
connector - .
Voltage (V) ' Repair the
: : % —1-> harness.
— 4.8-52 (@Mm-
z)
7EUQ66S .
Engine control N L.
unit harness { Check for an open-circuit or a
side connector]  short-circuit to earth, between
the engine control unit and
the barometric pressure sensor. —r>
® Ha“‘esf side ] o Air flow sensor connector:
connector Disconnected ,
* Engine control unit % N Eepaw the
connector; Disconnected - arness.
(® [2] -
= - )
7FU06466

@ Mitsubishi Motors Corporation

Feb. 1991
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ENGINE COOLANT TEMPERATURE SENSOR

Engine coolant
temperature sensor
@ Harness
side connector _@
N/
TR PN
| i W 2 ¥ 1
temperature / ﬂ@
Sensor "
= 7FUNI4 4
. j
o ‘
=
5 ‘
-§ N17 A28 AN20
o Y
Engine coolant temperature 162458
[1}] wr
% .
§ 5V
5 Engine control unit ‘
(3
5 TFU0630
Q
Engine coolant temperature 16Z1008
OPERATION S
¢ The engine coolant temperature sensor functions ¢ The engine coolant temperature sensor terminal

to convert the barometric pressure to voitage, 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.

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 & malfunction of the coolant temperature sen-
sor. :

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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INSPECTION
Using Multi-use tester (MUT)
Function ltem 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) 46
When 80 {176) 80 -
HARNESS INSPECTION
1 ) Check for continuity of the
® Harness side earth- circuit.
conector .
sl e Connector: Disconnected —> |2
Repair the
harness.
Q(( > a7
= . [24])
7EUOG68
2 Measure the powér supply voltage.
H i e Connector: Disconnected
B oo * Ianition switch: ON R
Voltage (V} Repair the
% —>> harness.
B]_ 45-49 (@
= 7FU0449

SENSOR INSPECTION

manifold.

{1) Remove engine coolant temperature sensor from the intake

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

Termperature °C (°F) | Resistance k<2
0 (32) 5.8
20 (69) 24
40 {104} 1.1
7FU0670 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 torgue.
Sensor tightening torque: 30 Nm (3.0 kgm, 22 ft.Ibs)
{3} Fasten harness connectors securely,
© Mitsubishi Motors Corporation Feb. 1991 PW.JES0EE
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THROTTLE POSITION SENSOR

N Throttle
£~ position .
= sensor ® Equipment Throt N
=N side connector rottle position sensor

.
0000
'
P N W

® Harness — MWW —
side connector ]
)
~ BN -
2 £ 3 4

[,

=

Y.
0000
LNEANA N A N

SEL1400

7 24 19 \23

/\1 N VAN /
Engine control
unit Y Y AN
o &
5V
Terminal
voltage ‘
7FU0481
Engine control unit connector
, . (U= T =
Minirmum Maximum sislglgls| (Flaldala sk -] w|on[~feo]wolshz]
Throttle shaft turning angle zl2lzlsl 5] BRI []=lsls]gslslsi=hiny
OPERATION TROUBLESHOOTING HINTS
¢ The throttle position sensor functions to con- Hint 1:
vert the degree of opening of the throttle The signals of the throttle position sensor are more
valve to voltage, and to input that voltage (as important fore control of the automatic transmission
signals) to the engine control unit. The engine than for control of the engine; shifting “impact
control unit, based upon those signals, then shocks” are producec if there is a malfunction of the
regulates the amount of fuel injection, etc. throttle position sensor.
e The 5V power supply within the engine con- Hint 2: .
trol unit is supplied to the throttle position If the voltage of the throttle position sensor deviates
sensor, after which it passes through the from the standard value, check once again after mak-
resistance within the sensor and is earthed at ing the throttle position sensor adjustment. in addition,
the engine control unit. - if there are any indication that the fixed SAS has been

e \When the throttle valve shaft is rotated all the moved, adjust the fixed SAS. ‘

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 aiso 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.

@ Mitsubishi Motors Corporation  Feb. 1991 PWJESOBE
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INSPECTION
Using Multi-use tester {MUT)
Function ltem No. {Data display | Check conditions Throttei valve Standard value my
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 . L . Measure the power supply voltage
- 1 of the throttle position sensor. _ |
@® Harness side g o ¢ Connector: Disconnected
connector <0 e Ignition switch: ON 1> |2
= e
Voltage (V) : Repair the
% —t> harness.
), !}_ 48-5.2 ' (@E-z)
T 7FU0482 T S
2 Check for continuity of the
® Hamess side " earth circuit. : . ,
connector ¢ Connector: Disconnected > |3
oa ‘ .
° . .. Repairthe
: harness.
oK —
&%
. N ‘ s )
" 7FU0483 ‘ e
3 : . Engine control unit . - - '
harness side connector Check for an open-circuit, or a
short-circuit to. earth, between
; the engine control unit and — A
: H s
® C-Srﬁﬂiifoi’de Rt the throttle position sensor. ‘
ST e Throttle position sensor
= connector: Disconnected Repair the
* Engine control unit % —t> harness.
connector: Disconnected @E-[)
7FU0484

SENSOR INSPECTION 7
{1) Disconnect the throttle position sensor connector.

—
position =

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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]

@
ag

| 7FU0485

7FU0486

IDLE POSITION SWITCH

(2)

(3)
{4)

- {B)

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

Standard value: 3.5-6.5 k2

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

Operate the throttle valve slowly from the idle position to
the full open position and check that the resistance chan- .
ges smoothly in proportlon wnth the throttle valve open-
ing angle. ‘

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)

" ®Harness

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

MIZYKAA
Englne controf unit

s

Terminal
voltage
V] &

[ A A

14~ ° 24 17

. Throttle shaft.

turning angle 012092

Idle ‘
.position -

side connector

® Equipment.
side connector :

. *,
00600
L
L N, Rl

Throttle position
$ensor connector

switch 2.4 - 1

'0090

SEL1400

7Fu0488

OPERATION

@ Mitsubishi Motors Corporation

The idle-position switch functions to convert (to

HIGH/LOW-level voltage) data as to whether the
accelerator is depressed or released, and to input
that voltage {as signals) to the engine control unit.
The engine control unit, based upon those signals,
regulates the idle-speed control servo.

Fob. 1991

® Voltage within the engine control unit is ap-

PWJES086

plied, by way of the resistance, to the idle-
position switch. When the -foot is taken off
the accelerator, the idle-position switch is
switched ON, so the current is earthed. As
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

switch output even though the resuits of the checking

of the idle-position switch harness and of the compo-
nent itself indicate a normal condition, the cause may
be presumed to be one of the following.

{1) improper adjustment of the accelerator cable or
" the automatic-cruise-control cable.
.(2) Improper adjustment of the fixed SAS.

INSPECTION

Using Multi-use tester (MUT)
Function lterm No. Data display Chebk cbnditions Throttle valve Normal display
Data reading 26 Switch Ignition switch: ON Set to idling ON
status (Operate the accelerator position.
several times and check.)
Open slightly. OFF
HARNESS INSPECTION
1 . Measure the power supply voltage
® Egrz:ngosr'de of the idle position switch.
¢ Connector: Disconnected . |
® ignition switch: ON > |12
Voltage (V) ) : Repair the
% —i> harness.
9 4 or higher ‘ (@[2]—[ab
) 7FU0489‘
2 ‘ ) Check for continuity of the
® Harness side earth circuit. : ‘
connector ¢ Connector: Disconnected —_>
000 o i
' Repair the
: % —1.y harness,
- (@011
= £
- 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.

C—
Throttle——
e =

X
7=

® Mitsubishi Motors Corporation  Feb. 1991
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7EU0491

TOP DEAD CENTER SENSOR

Output characteristic

(3)

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

Accelerator pedal Continuity

Depressed Non-conductive {eQ)

Released

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.

Replace the throttle pos:tlon sensor (idle- Dosmon swntch
incorporated) if there is a malfunction. .

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

Conductive (0Q)

Engine control relay

Distributor

@® Equipment
side connector

h v 4
00600

Crank angle
sensor

Top dead
center
sensor

[

WVa o Q7

p—(PICKUP) [~ PICKUP)

M4 Not Nod _J)_
5 =
Engine control .
unit A2V A22
0 Time:
One rotation of distributor
7FU0494
' 5V BY
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.
1 cylinder and to convert those data to pulse

those signals, calculates the sequence of fuel
injection. :

signals that are input to the engine control

© Mitsubishi Motors Corporation

Feb. 1991
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e The power for the top dead cenier 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- o unit, produces pulse signals.

TROUBLESHOOTING HINTS

If there is a malfunction of the top dead center rect, resulting in such problems as engine stalt-
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

Special
patterns
pickup

Crankshaft angle sensor

Analyzer

L 1]

ZFU1200

Measurement Method

(1} Disconnect the crankshaft angle sensor connector and
connect the special tool (test harness: MB291348) 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.}

Standard wave pattern
Observation conditions

Function Special patterns
Pattern height Low
Pattern selector Display
Engine r/min. | Idle r/min. (700 r/min.)
2 engine revolutions (1 camshaft revolution} — -
L The time (cycle time) T is reduced when
r75°BTDC e T — the amount of intake air increases.
5°BTDC 4
| A Y Y \ Y
Crankshaft | 1 i | |
angle sensor - ! | | ' | ,
output wave | i ! X
pattern I | ' | : |
L | | I l | !
I | | 1 1 |
f | I I | !
| ] ! 1 I 1
I o i ! I |
| | I I I | |
| | I I I I
TDC sensor 1 i | T | |
output wave | | | | | 1
pattern | | | | i i
! r [ ! | [
i [ | [ ! I (
| | l ! ! [
| : : ' ; :
- Time
TDC: Compression
top dead center ‘ ‘ ‘ A ‘
No. 1 TDC No.2 TDC No. 3 TDC No. 4 TDC No. 5 TDC No.6TDC ~ 7FU0887
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JUL Ut

01P0O199

[ D
I

b wcawaad]

7EUI93

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
e Example 1

Cause of problem
Sensor interface malfunction

‘Wave pattern characteristics
Short wave pattern is output even when the engme is
not started.

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. -

1

@ Harness side
connector

7FU0496

Measure the power supply voltage.

¢ Sensor connector: Disconnected
¢ Ignition switch: ON ‘ 1. 2
i Voltage (V) .

sV Repair the -
: d OX( —1 . harness.
. : ; {EE]-Engine
control
relay}

@ Mitsubishi Motors Corporation  Feb. 1991
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FUEL SYSTEM <6G72 Engine> — On-Vehicle Inspection of MPlI Components 13-47

Check for continuity of the
earth circuit.

» Connector: Disconnected

& Harness side
connector

—_ 3

F:]epair
the

> harness.
(Bfa)-
Earth)

7EJ0497

Check the output circuit voltage. .

¢ Connector: Disconnected
® Ignition switch: ON

@ Harness side
connector

T d

gR || & ®

Voltage (V) Repair the
—+> harness.
g 48-52 @o-@)
7FU0498 ‘
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CRANK ANGLE SENSOR

Crank ang'I
Sensor \ \

Qutput characteristic

V)
LTI

0 Time

One rotation of distributor

7RJOS553

® Equipment
side connector

0000,

Engine control relay

W

Distributor /]

*

Ya 2 R

)

—(PICKUP) {—PICKUP)

Engine control

unit A2l A2
' Y, 5V

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 signais,
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 signals.

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

SEensor’'s connector.

Hint 2:

If 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 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 0 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.

PWJESORS



FUEL SYSTEM <«6G72 Engine> — On-Vehicle Inspection of MPI Components 13-49

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:

{1} Malfunction of the engine coolant-temperature
Sensor.

(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 descrihtion Normal condition
Data reading | 22 Cranking sEngine is being cranked. Compare the | Both agree.
rfmin. | e Tachometer 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 Item No. | Data display | Check conditions Engine coolant Standard value
temperature °C (°F} r/min.
Data reading | 22 Idling r/min. | «Engine: idlin'g ‘ When -20 (-4) 1,600-1,700
« |dle-position switch: O
When 0 (32) 1,260-1,450
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

® Harness side
connector

i

7FU0496

¢ lgnition switch: ON

Measuré the power éupply voltage.
¢ Connector: Disconnected

Voltage (V)

SV

-»- 2]

"1 Repair the
% wmte harness.

{&E-Engine
control
- relay)

@® Harness side
connector

N AN 1

7FU0497

circuit,

Check for continuity of the earth

¢« Connector: Disconnected

o* i the

Repair

harness.
{(&)al-
Earth)

® Mitsubishi Motors Corporation
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3

® Harness side connector

.
0000
AL N AN

7FU0501

Check the voltage of the output

circuit,
* Connector: Disconnected I
+ Ignition switch: ON
Voltage {V)
4.8-52 OK - ferer

harness. .

(®=-m

IGNITION SWITCH-ST [M/T ONLY]

Ignition switch {ST)

108 104

Engine

control

unit

1FUG438

Engine control unit connector

HEEEE R R R N s =

Hg_é é— g 8"‘&"?3%30\1wm 0 I S e 5 o

0110838

OPERATION

The ignition switch-ST inputs HIGH-leve! sig-

nals to the engine control unit during engine
cranking. The engine control unit, based on
those signals, regulates fuel injection during

When the ignition switch is set to START, the
battery voltage during engine cranking is, by
way of the ignition switch, applied to the en-
gine control unit, and the engine control unit

starting, etc. thus detects the fact that the engine is crank-
ing.
INSPECTION
Using Muiti-use tester (MUT)
Function item No. | Data display | Check conditions Engine Normal display
Data reading | 18 Switch «Ignition switch: ON Stopped OFF
status
Cranking ON
@ Mitsubishi Motors Corporation  Feb. 1991 PWJE2086




FUEL SYSTEM <6G72 Engine> = On-Vehicle Inspection of MPI Components 13-51

HARNESS INSPECTION

1 Engine control Measure the input voltage to the
unit harness engine control unit.
side connector ® Engine control unit connector:
Disconnected 2
e lgnition switch: START -—>
Voltage (V) Repair the
LeTr) ‘ harness.
. - —> ( [08] -
: 8 or higher L Ignicion
switch)
6FU1258
2 ) En_gilr'n}e control | Check for continuity of the
. unit harness H H .
side conenctor earth circuit. .
¢ Engine control unit
connector: Disconnected —_—
Repair
the
=03 —t3e harness
b {i6d-Earth}
6FU1259 '

© Mitsubishi Motors Corporation  Feb. 1991 PW.JESD36




13-b2 FUEL SYSTEM <6G72 Engine> — On-Vehicle -Inspection of MPI Components
IGNITION SWITCH-ST and INHIBITOR SWITCH [A/T only]

Ignition switch (ST} .
@ Harness side connector
® Equipment Inhibitor
side connector SWitch _y7 '
7 : ' B 15141312 1]
Inhibitor switch J <><>< NIV 2 GIH00
09G0009 @m!& L e - '—E{’ SEL1000
. : 2p
12
Engine
StarterS  Control control
terminal  relay  unit 108 104
7EU1125
Engine control unit connector
RS == | O 1=1] I
SlelEEla! [l stalels) [~ oo el olsl=
HEEEEIEE R R R B R EE RN 01L0838
OPERATION
e The ignition switch-ST inputs HIGH-level sig- e Battery voltage within the engine control unit
nals to the engine control unit during engine is applied, by way of the resistance, to the in-
cranking. The engine control unit, based on hibitor switch. When the select lever is set to
those signals, regulates fue! injection during the “P” or "N" range, contunuity is created,
starting, etc. via the starter motor, between the engine
e When the ignition switch is set to START, the control unit's inhibitor switch terminal and
battery voltage during engine cranking is, by earth, and the terminal voltage becomes LOW
way of the ignition switch, and the inhibitor level.

switch, applied to the engine control unit, and TROUBLESHOOTING HINTS

the engine control unit thus detects the fact L . .

that the engine is cranking. Note that battery If the output of the inhibitor switch is abnormal

voltage is not applied to the engine control even though the resuits of the checking of the in-

unit if the position of the select lever is other ~ Nibitor switch hamess and of the component it-
self are normal, it is probable that the cause is

than the “P” or "N" range. ; : | :
e The inhibitor switch functions to convert the improper adjustment of the control cable.

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.
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INSPECTION
Using Muiti-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 Normat 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.

® Harness side ] Epgine control unit connector:
connector Discennected
0O00a ® {nhibitor switch connector: > 2
b PEdad Disconnected
& ® [gnition switch: START Check the
power supply
Voltage (V). % 3 Circuit. '
o
sV '
7FUN26
2 Measure the inhibitor switch terminal
input voltage.
@ Harness side ® Engine control unit connector:
connector Connected
3 5\/‘ s ® [nhibitor switch connector: > 3
55 Disconnected
® [gnition switch:ON Repair.
the
Voltage (V) % > harness.
(@Ti-[o)
. , sV
7FUN26

Engine control
unit harness
side connector

Measure the input voltage of engine

control unit

® Engine control unit connector:
Disconnected

—> Ao\

® |nhibitor switch connector: @
Connected _
® Select lever: P range Repair
P & [gnition switch: START the
% S harness.
Voltage (V) . (EZ-[os)
- 6FU1258 8 or higher
INHIBITOR SWITCH INSPECTION
Refer to GROUP 23 — Service Adjustment Procedures.
@ Mitsubishi Motors Corporation  Feb. 1991 PW.JES086
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On-Vehicle Inspection of MP! Components

VEHICLE SPEED SENSOR

‘Engine control unit
Vehicle speed sensor 5\?
® Equipment
side connector 18
16W1506 .
v
v} >
5 @1 j
Terminal
voltage 0 ' ‘ o > —_
‘ Equipment side connector |
= L d ]
' LT|2|314|5|6|7|8]><] 9]10!]11]2]k3|14‘lj -
162478 L
13Y
f | _—é
Frequency 7FUN27
{Hz)
Engine control unit connector
(U= LU= T L =T
SEE E N ) e 0 1 5 [ 3 0 0 1 s =
Vehicl ed {km/h il "7%"’"“: o e o ) o ot o e s ) Pt e X S S
enicie spe mvh (mph) 2121212| 5| |S]=|r] Bfin|ed<ile| || Z a]e | S| ool -o e =le3loa s
16Z451 010838
OPERATION

¢ The vehicle-speed sensor is incorporated within
the speedometer; it converts vehicle-speed data
to pulse signals and inputs those sighals to the
engine control unit. The engine contro! unit, based
upon those signals, regulates the idle-speed servo,
etc.

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

HARNESS INSPECTION

mately 5V voltage applied from the engine control
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.

1 Eﬂg‘;ﬁrﬁ‘;g;m‘ Check the vehicle speed sensor output
side connector | Circuit for continuity.

® Engine control unit connector:
Disconnected. . 5
* Move the vehicle.

Continuity

tinuity

l Centinuity

- Non-con-

JUUT| K

= 01A0508
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FUEL SYSTEM <6G72 Engine> — On-Vehicle Inspection of MPI Components 13-55

Measure the power supply vd]tage of
the vehicle speed sensor.

¢ Connector: Disconnected
e gnition switch: ON
—_— 3
Voltage (V)

Repair the

45— 4.9 @ (( __) ?g%‘:;ﬁj&_

] ® Harness
o side connector

7FUN28

Check for continuity of the
earth circuit.

* Connector: Disconnected
_ . —_—

, Repair
the
% et MGINESs.
’ (@3-
Earth)

7FUN2?

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

.w‘

i\ \ryi\ ~ Pg:;\'

Air conditioner sWitth T 11T “rusis Ignition switch {I1G)
A/C compressor _
1

Engine coolant |OFF ¥

temperature ‘”'ON

switch OFF ¢

‘"ON
1
2 3 . .
LOFF] Air conditioner
'“-'\, compressor
ONe relay
4 B
Engine control | 7 AB5 '
) . unit : Air conditioner
Engine control unit connector compressor
[(UE [ L= =T S
s|alz|a| s (LR RaRE] [=fr ) o] Ae [ olelsiz]
zlolzlgl 5] e=REER e FElaa kR
01L0838
7FUC821
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

¢ 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

Function Iltem No. | Data display | Check conditions Air conditioner Normal display
switch
Data reading | 28 Switch sEngine 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
tioner power warm up clutch non-activation}

relay status

ON ON {Compressor
clutch activation)

HARNESS INSPECTION

1 Measure the power supply voltage of
the air conditioner circuit.

® Engine control unit connector:
Disconnect A
® Ignition switch: ON —>

e Air conditioner switch: ON
Check the Air

Voltage (V} conditioner
% —{3 circuit.

]

Jm
)
[a]s]

SV

iy

01R0863

AIR CONDITIONER INSPECTION
Refer to GROUP 55.
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OXYGEN SENSOR

e N T
Oxygen sensor ___ |

" Lean »

7
14 15 16

Electro motive force (V)
io .
. =

AJF ECI007

Control relay

Oxygen sensor j
T

® Equipment
. side connector
;ﬁzif RIR2 06
T4 F 06
- = | } 7
|
]

R

N

A

.,____
|
!
|

Engine ' : I
control 4l h7 24
NN

unit

—
S

7FU1130

" Engine control unit connector

@
|
%

Korzotl
BOBLOT

0LIEOY
09]1%

£9]85
89[65

i1
81

[H

1
€2
vefel

BOI[lOT
b01y01
99]L5
£l

vl 2

S1

01L0838

OPERATION .

® 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.

¢ |f the airffuel 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 0V 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 thecretical air-
Huel 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,
s that the oxygen sensor shows excellent re-
sponse even if the temperature of the exhaust gas
is low.

© Mitsubishi Motors Corporation  Feb. 1981

| TROUBLESHOOTING HINTS

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-pressure sen-
sor, or the engine coolant temperature sensor.

PWJES0B6
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INSPECTION
Using Multi-use tester (MUT)

Function ltem No. | Data display | Check conditions : Engine condition | Standard value
- _ ~/min. _ mv
Data reading | 11 Sensor sEngine: 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 {ldling} 400 or lower
* oxygen sensor signal, check :
* the airffuel mixture ratio, and (changes)
also check the condition of . v
control by the engine control : | 600-1,000
unit .
2,000

HARNESS INSPECTION

1

Méasure the ‘power supply voltage

] of the. oxygen sensor. ' '
8 2 + Connector: Disconnected —+ [2
=, -« Ignition switch: ON
(213 o " Voltage (V)
- Repair the
. @® _ sV OX( —+}+ harness.
® Harness side 'l (BT)-Engine
connector ' control
= ralay)
ZFUNI31
: Engine control el
2 ’ anit harness Check for an open-circuit, or a

® Harness side
connector

(2X1)
(4X3)

Disconnected OX( 1. ?h%pa|r
o harness.

{(BMa)-[a)

: short-circuit to earth, between the
S . L
ide connector engine control unit and the oxygen
SENsOor. . —+ 13
¢ Oxygen sensor connector:
Disconnected
= Engine control unit connector:

= = 7FUN32

3 Check for continuity of the earth
circuit.

¢ Connector: Disconnected 1. ﬂ

Repair the
OX( —J+ harness.

(BT,
{(®(3)-Earth}

@® Harness side
connector

K2 X1
06 =

S

7FUN33

@ Mitsubishi Motors Corporation  Feb. 1991 PWJES(BE



13-60 FUEL SYSTEM <6G72 Engine> — On-Vehicle Inspection of MPI Components

8¢

w 'S
TN
L -
7FUN34
1 ] —
3X4)
|
P @ -

- 7FUN3S5

© Mitsubishi Motors Corporation

Feb. 1991

SENSOR INSPECTION

(1)
2)

(3)

(4)

(5)

(7)

Disconnect the oxygen sensor connector.

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

PWJESDSE
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INJECTORS

Connector

Solenoid ¢oil —
Plunger —\

Needle valve

Injection 7FU0514

Control relay

Injector 41 Imjector A1 Injector 41 Injector Injector 4 1 Injector 4.1
No.1 g No.2 g No.3 é No.4 No.5[ No.6
= 5
R oelvalt 2 {21 2 2
(FICKUP )‘L PICKUP l(ic;_ug)q PicRup) 4| (PICRUP) 4| (FICEUR)«
51 52 fal ) 61 105 109
Engine :
control
unit
7FU0&692
Engine control unit connector
ai215|8l 5| =llaialniglal Bkl bl [ lvla| [l ofs]z]m
zlslglzlz] [EleRiEzsizg EEEw EEEEERER
01L0838

OPERATION

® The iniectors 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
1o 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

© Mitsubishi Motors Corporation  Feb. 1991

PWJE9086

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 solencid
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 andfor 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

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.

PWJES086
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INSPECTION

Using Multi-use tester (MUT)

Function Item No. | Data display | Check conditions | Engine coolant temperature Standard value
Ce {°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 ltem No. | Data display | Check conditions Engine condition | Standard value
r/min. ms
Data reading | 41 Activation s Engine coolant temp: 700 (idling) r/min. | 2.7-3.2
time*® 85--95°C (185-205°F)
eLights and accessories: OFF | 2,000 2.6-3.1
+ Transmission: neutral (P Wh q :
range for vehicles with A/T) dgn r[ace ncreases.
e Steering wheel: neutral suddenty
position

NOTE

*1. Indicates the injector-activation time when the power source voltage is 11V an

is 250 rpm or less.

d the cranking speed

*i: At a coolant temperature of 0°C {32°F), there is synchromous injection for ail 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.

q@ |

Special
patterns
pickup

Analyzer

50

7FU1201%

Standard wave pattern

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

test harness clip.

V) . _ o
oint Observation conditions
—‘_ -
Function Special patterns
501 . .
7 ,Slolenoi d back Pattern height Variable
1 tive f . .
&%%rrgz‘(} ;:’?035‘39 Variable knob Pattern | Display
selector
Point B Engine r/min. | Idle r/min. {700 ¢/min.)
(njector drive time
I Power voltage
I J .
] orive signal: ON Drive signal OFF
. rive signal: ol rive signak: . 7FU1202

@ Mitsubishi Motors Corporation

Feb. 1991
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Wave pattern observation points

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

Contrast with standard wave pattern

A Probable cause

doesn't appear at all.

Sofenoid coil back electromotive force is low or Short in the injector solencid

Point B: Injector. drive time

----ldling
—- Racing

o1r00Y

HARNESS INSPECTION

® The injector drive timing will synchronized with the multi-
use tester 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.

1

Harness side
connector

= 7FU0669

Measure the power supply voltage
of the injector.

* Connector: Disconnected 1. 2
e Ignition switch: ON 7

Voltage (V) ﬁ:@%g Sthe
@ECOEED
Sv O)(( —

L+ ~Engine
control relay)
Check the
power supply.

2

Harness side
connector

Engine control unit
harness side
connector

7FU0&93

Check for an open-circuit, or a

short-circuit to earth, between the

engine control unit and the injector.

» Engine control unit connector:

Disconnected :

» Injector connector: Disconnected Repair the

harness.
QX( _1, (BECOE®

E- EEEE]

[ros]ics]

7EU02

© 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.

PWJES086
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Checking the Injection Condltlon

(1) Following the steps below, bleed out the residual pres-
sure within the fuel pipe line to prevent flow of the fuel.
{Refer 1o 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

NMiD998706 Return hose

MDg88708

Injector

Pressure regulator
(MD116395)

Clip .
(MD298748) 7FUQ145

(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.

Return hose

2] Injector

Battery 6FLI0B28

(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.

O1R0O546
@ Mitsubishi Motors Corporation  Feb. 1991 PW.JESOBE
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IDLE SPEED CONTROL SERVO (STEPPER MOTOR)

%‘i’
& Idle speed
J c?ntrol sernvos

Magnetic rotor
L

™ Coil

Ball bearing
Pintle

/IR

777,

Throttle body seat  yruo3s

Engine control relay

® Harness
side connector

£

\></ —
900
J \E/\ﬂ/

SEL1800

Idle speed
control servo

® Equipment
side connector

4000

mm]
b 1

%@@

—_——

(PRUF >

CPILRUF

N -

1 3 4 6

R (RCPTED) Engine control

unit

bEp

7FU0518
Engine control unit connector
slzlelz| 2] {2l ]l Mol
s|elglgi =] 1BI2RIS 2N T2 B R R
01L0838

OPERATION

e The amount of air taken in during idling is

@ 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

e Battery power supply is supplied, by way of

PWJES086

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 1o
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.

(2) Depossits adhered to the throttle valve.

(3) Leakage of air into the intake manifold from a
gasket gap, etc.

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

position

¢ ldle-position switch: ON
{The compressor clutch
should be actived when the
air conditioner switch is
switched ON.)

sEngine: idling

switch: ON
» Selector lever:

shift to D range

Function ltem No. | Data display | Check conditions Load conditions Standard value
sTP
Data reading | 45 Stepper ¢ Engine coolant temperature: | «Air conditioner | 2-12
motor steps | 85-95°C (185-205°F) switch: OFF
e Lights and accessories: OFF - —
e Transmission: neutral (P e Air conditioner | 30-70
range for vehicles with A/T) switch: ON ,
= Steering wheel: neutral « Alr conditioner | 2060

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
[ Analizer
23 —
IGXEX) Yetow
Blackf} 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.

PWJES086



13-68 FUEL SYSTEM <6G72 Engine> — On-Vehicle Inspection of MP! Components

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).

20

10+
Stepper motor
control signal |
| wave pattern

(4 The wave pattern appears for
30t an instant, but scon 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 ts malfunctioning

{Point B): Height of coil 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

0ILO39S

Measure the power supply voltage
of idle speed control servo.

¢ |dle speed control servo . 2
connector; Disconnected
¢ lgnition switch: ON

Repair the

h. .
Voltage (V) (EAS%’?
% — colntrol
felay—
SV Eng\{ne
control
relay-@(ED

@ Mitsubishi Motors Corporation

Feb. 1991
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(® Harness side
connector

Engine control
unit harness
= side connector

010397

Check for an open-circuit, or a
short-gircuit to earth, between the
engine control.unit and idle speed
control servo.

¢ Engine control unit connector:
Disconnected

¢ |dle speed control sernvo
connector: Disconnected

oK+ A

ldie speed |
/ controi servo

o N

@ r,'} & ‘-.’i e
2 | /A ’W?' ,

C\ /, N ‘.‘—JJ
,,?La\ :

‘,.-—
ﬁfrn ‘

E 2 3: L=
4]5|6

a3
1213
4]5]6
B T T
"I‘
L J

FFU0010

© 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 Senvo.
{(2) If no operating sound can be heard, check the stepper
_ motor drive circuit. (If the circuit is good, a defective
~stepper motor or englne control unit is suspected.)

Checking the Coil Resistance

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

Measure the resistance between terminal @ Whlte clip
of the special tool} of the connector at the idle speed
control servo side and terminal @ (red clip) or terminal @
{(blue clip). .

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

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]

- (2)

(3)

PW.JES085
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ldle speed control
servo (stepper motor)

7FUI36

7 White
3
(4
Green
MD398463

@ ©

ldle speed
control servo

@ Mitsubishi Motors Corporation

Feb. 1991

Checking the operation

{1) Remove the throttle body.
{2} Remove the stepper motor.

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

~ {4) Connect the positive @ terminal of a power source

(approx 6V) to the white clip or the green clip.

{5) Holding the idle speed control servo as shown in the
illustration, connect the negative (& terminal of the power
source to each clip in the seguence 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
to the red and black clips.

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

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

@ Connect the negative © 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 {(B)—@)) sequence.

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

PWJES086



FUEL SYSTEM <6G72 Engine> — On-Vehicle Inspection of MPl Components 13-71

IGNITION COIL AND POWER TRANSISTOR

@ Harness side connector

Ignition coil (1G]
fgnition goﬁ?—ﬁ]ﬁn—' F I
. 'f"ﬂ b ®
{(power transistor) N \\2“ | Equipment @
O/ ey &-‘ Ignition coil ). Side connector
‘- \-—‘. - )‘i) 2
W [ SR e £
: A5 -»,»ﬁ) = =
P ':\V\“‘J‘?»"r‘" v v ‘
g > - L seLszod
(4 0ﬁ \ —4—:7—‘ Z Ti [ Distributor &
2 o)
\ & z N8 [ I»
Connector 37—\ "> 2 ansis PICKUP
\ TR 1 1 1t 11 %jﬁ{;ssm Tachometer
hv.4d
15
plug side conaector . ©/lgnition timing
T T T T ¥ T adjustment
connector
Engine control unit o4 12
5 | 7runao
Engine control unit '
VL 1= | T 1.} O I
§§§_§_§, DO B A R DIBIE] =]~ | & fen]orf~les]wlS =i
zlzlglel s [BEREREH S =l tEEERE
. 01L0838

OPERATION
.

secondary coil. :

INSPECTION

Using Multi-use tester (MUT)
Spark advance value

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

tor unit

is switched ON.

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-

In addition, the

power transistor unit is switched OFF when

the engine control unit switches ON the
power transistor within the unit.

Function ltern No.

Data display

Check conditions

Engine condition
r/min.

Standard value
°BTDC

Data reading 44

Spark
advance

eEngine: warm

o Timing light: set
{The timing light is
set so as to check
the actual ‘ignition
timing.)

- 700 (ldling)

7-23

2,000

256-31

© Mitsubishi Motors Corporation  Feb. 1991
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Ignition timing adjustment mode

Function ltem No. | Data display: Inspection | Engine condition Norrnal display
. - : condition e - :
Data list " 36. Existence of Engine: Earth the ignition timing ‘ON
’ continuity at earth | idling adjustment terminal. -
connection-of the ‘ — —T
_ignition ‘timing Remove the earth | OFF
adjustment terminal connection of the ignition -
S timing adjustment terminal.
Analyzer. - - Wave Pattern Inspectlon Us:ng an Analyzer
o T - Ignition coil primary signal
m- Refer to GROUP 16 — Ignition System.
) Power transistor control signal
Special <Measurement method> .
patterns {1) Disconnect the power transistor connector, and connect
pickup the special tool (test harness: MB991348) in between.
1] (All terminals should be connected.)
o ‘ (2) Connect the analyzer special patterns pickup to the
ZEU1205 power transistor connector terminal @.

Standard wave pattern
Observation conditions

Function Special patterns
Pattern height Low
Pattern selector Display

Engine

Approx. 1200 r/min.

V)

6_

Crankshaft angle 4

fe— T —={ T: Crankshaft angle (120°}

| Compression |
] top dead centre §

.

_ - | | |
sensor output o t o ! ' '
wave pattermn [ |
(Reference) 2 L il ! 1 1 !
] E) 1
| .
L T i [ S R
T I i
0 {Point) 'ty
Wave pattern |
ek build-up i V& Spark advance value
_..'_k_
191

Power transistor 4 i
control signal 1
wave pattern

2r

0 OFF ONT‘

Dwell section -
Time
7FU1206
© Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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Wave pattern ohservation points

{(Point): Condition of wave pattern build-up and maximum voltage {Refer to abnormal wave pattern ex-'

amples 1 and 2.)

--- Normal wave pattern

,-..——, ,.-_.1 . /____|

- f— P

L1060

- -- Normal wave pattern

Ve —.

——-— - ————

01L0999

'Examples of abnormal wave patterns

e Example 1 o
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 fow. ‘

Example 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.

HARNESS INSPECTION
1 . Measur,e the power supply voltage . ‘
l(;l:rr]razséiosrude o of the ignition coil.
' ¢ Connector. Disconnected N
& [gnition switch: ON 2
_ Repair the
Voltage (V) har?uess.
| oK — G-
sV Ignition
= switch)
7FU0523
2 ' ® I;i%rgess Check for an open-circuit, or a short-
connector circuit to ground, between the
Hie&rgess power transistor and ignition coil. —> |3
gonnector L Ig_nition coil connector:
= Disconnected .
e Power transistor connector: Repair the
Disconnected w ety NArNESS.
(@BI-@BE)
FFU1136

@ Mitsubishi Motors Corporation  Feb. 1991
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3

Harness side Check for continuity of the earth
connector circuit.
;@Ve‘j“. o Connector: Disconnected > |4
Repair the
1. harness.
% ™ (@m-
' Earth)
7EU0837
4 Measure the voltage of the control
Harness side signal circuit of the power trangistor.
connector ¢ Connector: Disconnected
o S e Ignition switch: START —> {5
OO0
Voltage (V) Repair the
% — harness.
2-6 (G5
7FU0838
5 Ignition timing o
adjustment ] Measure the voltage of the ignition
connector 5o timing adjustment terminal.
© __“SD * ignition switch: ON —>
o O
Voltage (V) Repair the
—> harness.
/ 40-52 (©a1-2h
7FU1060

© Mitsubishi Motors Corporation

Feb. 1991

ACTUATOR INSPECTION
Refer to Group 16.
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PURGE CONTROL SOLENOID VALVE

W |

Purge control
solenoid vaive

@ Harness Engine cantrol relay
side connector Purge control
solenoid valve

® Equipment
side connector

6FUIT13

5EL1206 2
62
Engine
control
unit

01A0324
Engine control unit connector
U= L= L=
égéfég ]l e]al A niglE] =[] =l loo]ls[=
S E I EE L o o ) R o o e e e e e e 5 h
01L0838
OPERATION
¢ The purge-contro! solenocid valve is an ON/OFF e Battery power supply is supplied, by way of the
type of solenoid vaive; it functions to regulate the control relay, to the purge-control sclenoid 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.

® Connector: Disconnected . :
® [gnition switch: ON —> {2

H sid Repair the
c:r:ﬂgi?or' © Voltage (V) harness.
‘ % —> (Engine
' sV ‘ | . control ‘
' . relay — .
= : @m

7FU0525

2 Engine ]

Harness side Sontol Check for an open-circuit, or a
hatness short-circuit to earth, between the
Somactor purge control solenoid valve and —T>
the engine control unit.

connector
® Purge control solenoid valve

connector: Disconnected —t> ﬁ:raigsthe
¢ Engine controi unit connector: (@@_@)
Disconnected

7FU0526

ACTUATOR INSPECTION
Refer to Group 17.

© Mitsubishi Motors Corporation  Feb. 1991 PW.JES086
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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 M13ENAD

{1) Reduce the internal pressure of the fuel pipes and hoses.
(2) 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 fue! pipe line.

(3) Set a fuel pressure gauge on the special tool, placing an
Fgﬁ' pressure adequate O-ring or gasket between the gauge end special tool
9349 prevent fuel leaks.

MD998753

O-ring or
gasket

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

~ (8) Connect a jumper wire to the terminal for activation of the fuel
pump and to the positive (+) terminal of the battery to activate

Fuel pump ' the fuel pump. With fuel pressure applied, check to be sure

check terminal ‘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 activation of
the fuel pump} to stop the fuel pump.
{8) Start the engine and let it idle.

=0
TFUT124

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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(9) Measure the fuel pressure during idling.

Standard value: Approx. 270 kPa (2.7 kg/em?,
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 A _
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.
¢ 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. -

Re'plaqe,the fuelf pressure regulator.

Clogging of the fuel return hpse 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. S

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 | Injector ieakage. Replace the injector.
pressure drops gradualily,

Leakage at the fuel pressure regulator | Replace the fuel pressure regulator.
valve seat.

There is a sudden sharp drop of the fue! | The check valve (within the fuel pump) | Replace the fuel pump.
pressure immediately after the engine | is not closed.
is stopped.

{156)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.Ibs)

(19)Check to be sure that there is no fuel leakage.

(D 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.

© Mitsubishi Motors Corporation Feb. 1991 PWJE9086
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — General Information

FUEL SYSTEM <6G72 ~ 24Valve Engine, 6G74 Engine>

GENERAL INFORMATION
MULTI POINT INJECTION SYSTEM DIAGRAM

<SOHC>
*1  Oxygen sensor ® |Ignition switch-ST *1 Injector
*2  Volume air flow sensor e lgnition switch-1G4 *2 Idle speed control motor
*3 Intake air temperature sensor ® Power supply *3 Purge control solenoid valve
*4 Engine coolant temperature * Vehicle speed sensor Engine *4 EGR control solenoid valve
sensor -~ * Air conditioner switch => Qt ] = e  Fuel pump control {control relay)
*5  Throttle position sensor ¢ Power steering contro ®  Air conditioner
*6  Idle position switch pressure switch unit power relay
*7 Cam position sensor ¢ [nhibitor switch e  Ignition timing control
*8 Crank angle sensor ®  Self diagnostic circuit
*9  Barometric pressure sensor ®  Engine warning lamp
*2 *3*2

Intake air temperature
Sensor

Air flow sensor
{with barometric
pressure sensor}

Idle speed
control raotor

P T S—|
Throttle position
‘ i ]" -7 EGR valve sensor {with
—@ T idle position

Positive crankcase
ventilation valve

_ J AL switch)
Fll'leesisure Injector Fi € y
To fuel P : rom fuel EGR control
tank regulator pump — 94 solenoid
-— valve /
// +*1 .
%3 Purge controf solencid valve
o B . ——— From fuel tank
. Canister
Engine % o Cam
coolant positicn
gir:spgrrature *g  sensor

-
1
Oxygen sensor

AN

Crank angle sensor

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 ¢ lgnition switch-ST *1 Injector
*2 Volume air flow sensor ¢ Ignition switch-1G, *2 Idle speed control motor
*3 Intake air temperature e Power supply :3 Earge contrloi solenoid valve
sensor ® Vehicle speed sensor - R control solenoid valve
*4 Engine coolant temperature | ® Air conditioner = Engine => *5 Variable induction control
sensor switch control solenoid vaive
*5 Throttle position sensor ® Power steering unit ®  Fuel pump control {control relay)
*& Idle position switch pressure switch & Air conditioner
*7 Cam position sensor ® |nhibitor switch power relay
*8 Crank angle sensor ¢ Detonation sensor ® |Ignition timing control
*9 Barometric pressure sensor ®  Self diaghostic circuit
*10 EGR temperature sensor . ®  Engine warning lamp
*5
*2 v :g
. R Intake air temperature
e ﬁy{ Variable sensor
Vatiable =t induction ldle speed Air flow sensor
induction control control motor (with barornetric
control Y sclenoid Dressure sensor)
actuator

Throttle position
sensor {with
idle position
switch)

Fuel
pressure
regulator

To fuel
tank

. ‘ g
Injector  From
fuel

Positive crankcase
ventilation valve

Cam Canister

Engine position
coolant Sensor
temperaiure

Vacuum hose color
: Black
Green
Light blue
Red
: White
Yellow

SENSOr
Oxygen sensor

XEFPLOD

Crank angle sensor

7FU1510
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SPECIFICATIONS
GENERAL SPECIFICEATIONS

ET3CA-A

Throttle bore
Throttle position sensor
Idle speed control servo

Idle position switch

items Specifications
Fuel
Tank capacity dm?3 (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

mm {in.)

60 (2.386)
Variable resistor type
Stepper motor type

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

Rotary contact type

Engine control unit
ldentification model No.

Air flow sensor

Barometric pressure sensor
Intake air temperature sensor
Engine cooclant 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> E2T39874 <Up to 1994 model>
E2T39977 <From 1295 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 solencid 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/em?, psi}

329 (3.35, 47.6)

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

SERVICE SPECIFICATIONS

ltems Specifications
Standard value
Accelerator cable play mm (n.) | 1-2 (0.04-0.08) _
Basic ignition timing .| 5°3° BTDC at curb idle
Curb idle speed r/min. | 700+£100
ldle speed when air conditioner ON rfmin. | 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 k| 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)] k| 2.7
Engine coolant temperature sensor resistance kQ2 ,
20°C {68°F) 2.4
80°C (176°F) 0.3
Fuel pressure {at curb idle) kPa (kgfcm2, psi)
Vacuum hose disconnected 324-343 (3.3-3.5, 47-50)
Vacuum hose connected Approx. 265 (2.7, 38}
Injector coil resistance [at 20°C {88°F)] Q| 1318
SEALANT
ltems 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-TI ® 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
MB9291348 Test harness set ® Adjustment of throttle position sensor
® Inspection with analyzer
MD998464 Test harness ® Oxygen sensor inspection
(4 pin, square) ’ \
MDS38474 Test harness ® Inspection with analyzer
{8 pin. square)
MD998706 Injector test set ® Checking injection condition of injector
MD998740 Injector test adaptor
MD9O98746 Clip
MDS98463 Test harness ® |dle speed control servo inspection
(6 pin, square) #® Inspection with analyzer
© Mitsubishi Motors Corparation Jun, 1994 PWJEQOBB—F REVISED



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

Tool Number Name Use

MD998709 Adapter hose <SOHC> '
Measurement of fuel pressure

% MD298742 Hose adapter

MDg98753 Extension hose <DOHC>
® Measurement of fuel pressure

MDga8700 Hose adapter
‘
MB9S21223 Inspection harness | ® Measurement of terminal voltages
For red harness {for DLI} set connector
® Pin contact
pressure
: S . inspection
‘For white harness {for LC) harness

¢ Marketing tester
connection probe
{for general
connectors)
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13-79-7 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Troubleshooting

( START

1. Verification of trouble symptom

2. Reading of self-diagnosis code

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

4. Inspection of engine control unit
input signals

5. Inspection of engine control unit
output signals and actuator operation

6. Inspection of MP1 system component
harnesses

7. Inspection of individua! MPI system
components

8. Re-inspection and repair of trouble
symptom

h.

9. Verification and prevention of
recccurence after repain

4

[ END.

© Mitsubishi Motors Corporation  Jun. 1924

TROUBLESHOOTING

EXPLANATION OF TROUBLESHOOTING PROCE-
DURES

Effective troubleshooting procedures for MP! system
problems are given below.

1. Verification of trouble symptom
® 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-diaghosis code
® Read self-diagnosis code and if a malfunction code is out-
put, locate and correct the trouble referring to the DIAG-
NOSIS CHART.
3. Estimation of the causes of trouble and setting of check items
¢ Referring to the Check Chart, verify the check items and
checking order for the trouble symptom.
4. Inspection of engine control unit input signals
® Inspect the engine control unit input signals by using the
MUT-IL or an analyzer.
® Sensor 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
® |nspect the engine control unit output signals and actuator
operation by using the MUT-II. Drive the actuator by in-
structing the actuator test function and verify the actuator
operation,
® Inspect the engine control unit output signals by using an
oscilloscope.
® Actuator control is normal if engine control unit cutput sig-
nals and actuator are normal, then inspect the next inspec-
tion item.
6. Inspection of MPI system component harness
® If the engine control unit input/output signals are abnormal,
check the MPI system component body harness and repair
as necessary.
® After repair, check the engine control unit input/output sig-
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
® If the body harness is normal but the engine control unit
inputfoutput signals are abnormal, check individual MPI
system components and repair or replace as necessary.
® After repair or replacement, check the engine control unit
inputfoutput signals again. If they are normal, proceed to
check the input/output signals of the next check item.

PWJES086-F . REVISED
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> - Troubleshooting 13-79-8

Connector
at equipment side = —
4
B8
SFN216

Test harness

Q1RD451

Test harness set
(MB991348)
01L0125

“ Wire
”,

AN

Jumper wire

6FUI217

© Mitsubishi Motors Corporation  Jun. 1994

8. Re-ingpection and repair of trouble symptom
® |If the harness inspection and individual component inspec-
tion results are normal but the engine control unit
inputfoutput 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 recccurrence 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

e 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.

e 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.

K 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 tc the
connector, use the test harness set {MB991348) which
can be directly connected between the terminals.

e \When disconnecting the connector and inspecting the
terminal voltage, etc., if the inspection terminal is a
femmale 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-F REVISED



13-79-9 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Troubleshooting

® 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.

® Use an analog voltmeter resistor {or a circuit tester)
when inspecting the continuity.

Harness

?

6FU1218
Terminal — e |f the impressed voltage is not normal even if wire is
at sensor side (a—o 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
Engine inspecting the power transistor drive voltage.
control :
unit
ENGINE WARNING LAMP
(CHECK ENGINE LAMP)

Among the self-diagnosis items, a engine warning lamp
§FU1219 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
engme 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.

| Jmnﬂ
sy

g-z

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.

. © Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F REVISED



FUEL SYSTEM <6G72 ~ 24Valve Engine, 6G74 Engine> — Troubleshooting

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. 1924
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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-H 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.

REVISED
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DIAGNOSIS CHART

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

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

1 Engine control unit — — {Replace engine control unit}

2 Oxygen sensor 1 Retained e Harness and connector

® Oxygen sensor

® Fuel pressure

® [njectors (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 temperature 13 Retained e Harness and connector

sensor ® [ntake air temperature sensor
5 Throttle position sensor 14 Retained ® Harness and connector
e Throtile position sensor
® [dle position switch
6 Engine coolant temperature 21 Retained ® Harness and connector
sensor e [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 e Harness and connecter {If harness and a
connector are normal, replace distributor
assembly.)

9 Vehicle speed sensor {réed 24 Retained ® Harness and connector

switch) e \ehicle speed sensor {reed switch)

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

© Mitsubishi Motors Corporation Jun, 1994 PWJES088-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> 3 Retained e Harness and connector (If harness and
connector are normal; replace detonation
sensor.) :
12 Ignition timing adjustment 36 — ¢ Harness and connector
signal
13 Injector 41 Retained e Harness and connector
& [njector oil resistance
14 EGR system 43 Retained ® Harness and connector
® EGR temperature sensor
e EGR valve
® EGR solenoid
& 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- B2 Retained & Harness and connector
tor unit ® |gnition coil
{No. 2-5 cylinder) e Power transistor unit
17 Ignition coll, Power transis- 53 Retained ¢ Harness and connector -
tor unit ® [gnition coil
(No. 3-6 cylinder ® Power transistor unit
18 Normal state — — —
NOTE '

Replace the engine control unit if a malfunction code is output

with the check items.

© Mitsubishi Motors Corporation
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TROUBLE DIAGNOSIS QUICK REFERENCE CHART

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

- Engine control | Trouble in engine - e Engine stalls

unit control unit itself ® [Engine cannoct be
started.

11 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. e Poor startability
{6} Defective engine control unit e 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 | e Improper idling
even with engine Sensor circuit, or connector in speed*
running loose contact e Unstable idling*

{3) Defective engine control unit
13 Intake air (1} Intake air tempera- {1) Defective intake air e Somewhat poor
temperature ture sensor signal temperature sensor driveability*
sensor voltage over 4.5V {2} Open or short circuit in intake e 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*
0.27vV
14 Throttle posi- {1) Throttle position {1} Throttle position sensor outof | ® 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) Idie 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 (B) Defective engine control unit
NOTE

* . Failsafe/backup function is in operation.

© Mitsubishi Motors Corporation
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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
4.8V

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

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

{1) Defective engine coolant
temperature sensor

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

(3) Defective engine control unit

With engine cold

e Poor startability®
e Unstable idiing*

® 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 lowy}.

{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 control unit

¢ FEngine 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 voitage 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 j Diagnosis item Description Major cause Rermarks
code No. {Symptoms, etc.)
25 Barometric {1} Barometric pressure | (1) Defective barometric pressure | ® 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 Ignition 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 o Poor startability
during engine cranking contact
or idling operation (3) Defective engine control unit
44 tgnition 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 tgnition 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 2-6 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
53 Ignition coil With the engine (1) Defective ignition coil o 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 e 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

* : Failsafefoackup 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

tntake air tem- Controls provided on the assumption that intake air temperature is 25°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 simultaneousiy ) o ]
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. Hq)
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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W
VS
= h‘-\—\"\T\ J 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-1I

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

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

{2) Turn the ignition switch to ON.

(3) Take a reading of the self-diagnosis output.

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

(5) gfter turning the ignition switch once to OFF, turn it back to
N.

(6) Erase the malfunction code.

(7) Recheck to be sure that the condition is normal.

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 iocation, 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.

PWJES086-F REVISED



FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Troubleshooting 13-79-18

DIAGNOSIS RESULT DISPLAY METHOD USING THE . CHECK ENGINE/ MALFUNCTION INDICATOR LAMP

Example of flashing patterns when diagnosis code outputs Normai flashing pattern

Ciagnostic trouble code No. 24

1. . : ) 0.5 sec.
b sec 1 l——O 5 sec [—l——-O.S sec. . .

Illuminates l lNluminates | [ .

illuminates ' illuminates
l—Pause time:J—Ten-digit—--—DigitJ—One-digit—l
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 DIAGNOQSIS 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 QUT
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.

{5} Erase the malfunction codes.
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CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

Problem symptoms | Start- dling Driving 2
ing stability : 5
8
a
r=]
=
k= Z
S| o | 2
3| §| 2 -
&= % S =3 F:D
L £ B & = @ o
HEIEIEIEIRAR: gl &
Zlalg|22¢ls ole| @
5|2 18| &2 8|2 x|als]ls| &
=588/ 5|5|s|5|2 552 s
Check ltems S|l z|e|lE|Z2|E8|&|a|a|2|& &
Power Supply and Ignition Switch-1G G P13-79-34
Engine Control Unit Power Earth € Pl P13-79-37
Fuel Pump @Bl @@ P.13-79-38
Adr Flow Sensor EElEE P13-79-41
Intake Air Temperature Sensor ® @5 212) P.13-79-46
Barometric Pressure Sensor @ K| P13-79-49
Engine Coolant Temperature Sensor K| AIEE] ©E P.13-79-61
| Throttle Position Sensor @i7] @E P13-79-54
idle Position Switch @E)EE P.13-79-57
Cam Position Sensor (OH|(GY @7 ¥l P.13-79-60
Crank Angle Sensor 33 P.13-79-64
Ignition Switch-ST <M/T> @4 P13-79-67
fgnition Switch-ST and Inhibitor Switch <A/T> ® P.13-79-68
Vehicle Speed Sensor ® ® P.13-79-70
Power Steering Fluid Pressure Switch €) P13-79-72
Air Conditioner Switch and Power Relay @ P13-79-74
Detonation Sensor <DOHC> Qi P13-79-76
Oxygen Sensor ® P.13-79-80
Injectors @22 GRl@@@zEa @i @ |P13-7983
Idle Speed Control Servo {Stepper Motor) OH| @(z2] P.13-79-88
Ignition Coit and Power Transistor (37 @17 an P13-79-93, 99
Variable Induction Controt Sclenoid Valve P.13-79-103
Purge Solenoid P.13-79-105
EGR Control Solenoid Valve (5] P.13-79-107
Anti-skid Brake Signal @ £13-79-109
Fuel Pressure GE|EEIGEE @2 P1378.110, 113
O : Warm engine (figures inside the O indicate the checking sequence.}
[1: 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)

Itern 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 scon 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 idiing) 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.
g Incerrect idling speed The engine doesn't idle at the usual correct speed.
@ . . i
S | 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 response of | Hesitation
Sag the wvehicle speed {engine rfmin) that Normal
occurs when the accelerator is depressed
in order to accelerate from the speed at
which the vehicle is now traveling, or a | jnitial e
temporary drop in vehicle speed (engine | socelerator - A
rfmin) during such acceleratlon Senou_c pedal R/
hesitation is called "sag”. & | depression S A
& ~ // \
© L Sag
K ‘o
2
>
Time 1FU0223
Poor acceleration Poor accleration is inability to obtain an acceleration corresponding to the degree
of throttie opening, even though acceleration is smooth, or the inability to reach
maximum speed.
Stumble Engine /min response is delayed when
2 the accelerator pedal is initially depressed
Z for acceleration from the stopped
a condition.
©
2 Normal
> | |
o | Initia
-2 | accelerator ,/,,
© | pedal s
depression /
L)
ldflng 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.
e i L The engine continues to run even after the switch is turned OFF, This is called
SO} Hun on (Dlesellng) dieseling.
wnE
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13-79-21FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — Service Adjustment Procedure

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 E12FFAD
Refer to P.13-15.

FUEL PUMP OPERATION CHECK evwrccr |
Refer to P.13-15. :

HOW TO REDUCE THE FUEL LINE INTERNAL
PRESSURE E13HABH

Refer to P.13-186.

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 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 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 bypaés intake port inlet in the

throttle body.

{8) Connect the air intake hose.

{9) Using the MUT-IL, 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.
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13-79-23FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> - Service Adjustment Procedure

Terminal @ Terminal @
{sensor output) (sensor earth) ]
2] [m]
E——c0
7S / -
MB991348 Throttle position
sensor
7FU0633

© Mitsubishi Motors Corporation Jun. 1894

(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 M 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 foliowing 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 tuming 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'/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.13-79-
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-
guire 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 cheék harness) to
earth the diagnosis test mode control terminal (terminal
{1)} of the diagnosis control terminal {16 pin).

Diagnosis control
\3 terminal

_ 03E0135
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T 7 £Npaq ' (4) Remove the water-resistant female connector from the |
/lagdnglsgi?\ timing . ignition timing adjusting connector.
Jus 1S {5} Use a jumper wire to earth the terminal for adjustment of

_connector e mg
ignition timing.

7FUILT8

(8) Start the engine and let it idle.

{7} Check the standard idling speed.
Standard value: 700 + 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

Speed adjusti
sggﬁv (%AE? ing P13-72-21)

{8) 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.

(9} 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) Ignition timing adjustrment terminal B
Cam position sensor H Inhibitor switch U
Control relay T Injector D
Crank angle sensor J Oxygen sensor v
Diagnosis connector 0 Power steering fluid pressure switch M
EGR control solenoid valve E Purge control solenoid vaive F
Engine contro! 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
S ~,
]
2
Q ,
— , -
r = ] ﬂ._

7EN737

7FUNG7
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13-79-27 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> ~ of MP| Components

Fuel pump check
terminal

L seviss

switch)

"Throttle position”
sensor {with ”’j

idle position

Vel
==

" _ 3F

(§) (¥]
Power transistor
0' ®

]

Ignition coil
@]
@®
4 —
0 (»; = a
N
7FUI557]
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gnition timing
adjustment
terminal

7FU14580

ZFUI515

Camshaft
sprocket
{Left bank}

Cam position
sensor

ZEUIS58

. 7
5 -

Crankshaft

Q]
sp rocket -
7FUI559
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On-Vehicle | i
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Engine coolant
temperature senso

Engine warning lamp
{Check engine lamp}

7EUTIZ0

© Mitsubishi Motors Corporation Jun. 1994
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“Air flow sensor
{incorporating intake
air tempergnt;re _ ;
e Sensor an arometr|0/

( N ressure sensor) r

o\ Pressy TFUI4LB4

Vehicle speed sensor

Eﬂ o0

Air conditioner

7FUN70
REVISED




On-Vehicle Inspection

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

Inhibitor switch

RN

~ SENSor

09G0009 \
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<DOHC>
Name Symbol Name Symbol
Air conditioner relay A ldle 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
ge 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 contro! solenoid vaive U
Fuel pump check terminal K Vehicle-speed sensor (reed switch)
(L L l : /
wﬁ 1Y i 7 ==X
- A== -
—— B
4‘9 ] s N
|‘ 1 — () [
i\ = e 7
= .,
iy ) ¢ ’
= iy ‘ No= ——\51 ] :
/ S E I
s et | ' ] 7 'I‘l r \
9 él G t
NM‘“ ll_l.l_:l-_l'l"l_oll_llj
TRV v bai, l
\] T U;LllllllllUL}i(ll]
7FUNG7
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13-79-31 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engines — of MP| Componens
Air conditioner ] . PU—
Qo B —
NS Air conditioner

switch
==

AT TT T T 7 7r0117s

Xy

Cam position sensor

Engine
control unit

7FU1488
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On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPi Components 137 9-32

Fuel pump check
terminal

;q e

: A
i l K/__—-\———' 7FUL4E1

nition timing
adjustment
erminal

Ignition coil
{power transistor}
| L W Y

7FU1482

7FU1490

Purge control __
solenoid

JFU1515
- -
Throttle position > || [U

sSensor }
B

Seif-diagnosis
connector

(

% g Tl
\ A /j\ ‘
1650591 ! N %}} 1489
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13-79-33 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Componauts

s

e h
Self-diagnosis
connector

© Mitsubishi Motors Corporation  Jun. 1994

Speedometer

RSN
{ = (%
§

Vehicle
speed
sensor oo

COMPONENT INSPECTION PROCEDURE
USING MUT-IL

(1) Check by the service data and actuator test function. If any
abnormality 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-IL

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

16W1506

PWJES086-F REVISED
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POWER SUPPLY (Control relay) AND IGNITION SWITCH-IG
_//_’}y

—

Battery

Ignition switch [IG]

= F
r—l!l[lll]llll—o——
r. @® Equipment side

connector
- - J
[11213]4]
516|718
A4 A8
. Control
Engine control relay b (B Harness side
unit ZFUN70 ‘/_ o connector
-
\/3 \/2 \/6
* Fa13i2]1)
{ . 817i6]|5
| SEL1800
/[12 )\25 /N\38 62
¥ 7 Av Engine controt
unit
Powver Power
supply supply P‘
1FU0807
Engine control
unit
PEUCIO
OPERATION
e 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 relay 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 ltem No. Data display Check condition Standard value
Data reading 16 Engine control unit Ignition switch: ON SV

power voltage
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On-Vehicle Inspection

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

HARNESS INSPECTION

1

]

[x+]
o]

e

|

Engine control
unit harness
side connector

010427

Measure the ignition switch (IG) terminal
input voltage.

e Engine control unit connector: 2
Disconnected —t> -
Repair the
Ignition Voltage (V) harness.
switch (Ignmﬁn
switch - )
OFF il * or check the
ON sV ignition
switch

Harness
side

@& connector

4
71615

-

I

[a=]

@
oo

l
e~

1FU0808

Measure the power supply voltage of the con-
trol relay.

@ Ignition switch: OFF

o (Control relay connector:
Disconnected

& (X

Voltage (V) l
SV '

—_—l 3

Repair the
harness.
(Battery -
@), ®E)

3

Harness
® side connector

Engine control
unit harness
side connector

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

earth, between the engine control unit and

the control relay.

® [Engine control unit connector;
Disconnected

R R

4

© Mitsubishi Motors Corporation

IEIFIN]
[BI71gl5] e Control relay connector:
Disconnected L3 Repair the
— harness.
{®(e) -B8)
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. (\
¢ Control relay connector: OK —> 5
G Disconnected
ETHIEE ¢ Engine control unit connector:
® Harness Disconnected :
side connector —+> Repair the
harness.
(®(21-12.8)
6AF0050
5 Measure power voltage to the actuator.
] ¢ Control relay connector:
[w]
E .0 Connected > ‘Q
= & Engine control unit connector:
T3l Connected
8|7|6|5 3 - Replace the
® Hamess Engine Voltage (V) “ —>control relay
side connector Cranking 8V oder higher or defective
Racin Y, engine control
aci i
SAFO051 g unit
Jun. 1994 ' PWJES086-F REVISED



On-Vehicle Inspection

13-79-36

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

9FU0010

T .
| =+
[=2]

PFUCO8

————

8

PFUCOT?
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CONTROL RELAY INSPECTION

(1
(2)

{3)

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 itis 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.

Continuity across

Continuity across

Jumnper wire terminals 2 and 4 terminals 3 and 4
Connected Conductive {0 Q) Conductive (0 2}
. Nonconductive Nonconductive

Disconnected (oo O (o0 Q)

{7) Replace the control relay if any defect is evident.

PWJES086-F
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13-79-37 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle inspection

- of MPI Components

ENGINE CONTROL UNIT POWER EARTH |

<

7FUNZ0

Engine control unit

\

st

v
Is

Engine control unit connector

01A0191

n = P

e [ | = [ =] et

o et e E ST ] £ ) ) o Pt D

Tt
€T
re

SE
L

[}

n
-

nr
rr

$9
(L]

§T
or
Tr
Tr

] 9
10

g1
&1

= |afon] ]

PFUGION

OPERATION
Earth the engine control unit.
TROUBLESHOOTING HINTS

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

HARNESS INSPECTION

1

Engine control

Check for continuity of the earth

circuit

¢ [Engine control unit connector:
Disconnected

unit harness { 13 — Earth)
L side connector { — Earth)
01P0150

oK —
_ 1< Repair the
“ > hamess.

© Mitsubishi Motors Corporation Jun. 1994
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On-Vehicle Inspection

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

13-79-38

FUEL PUMP

Fuel pump
connector

03We17

Engine control unit connector

NN

0 =

B LY L Y O 1

@fol

oL

13

St

>

bl B R -]

(44
[

o2
-

5T
FX4
4T
or

Ty

b
99
rx
[ X2
1]

GL
]

zZ

@ Equipment
side connector
h, v 4

Ignition switch (IG}

7 A Control relay

23

5|6(7

@ Harness side
connector

SEL1800

unit

&~ OFF
5\/ 1\/
Equipment
® side connector
A®2 na
2 m o‘@
Fuel pump
drive terminal @ Fuel pump
_ ¥®
Engine control
8
=~
6AFO159

PFUCI0T

OPERATION

® The fuel pump is driven when the engine is

cranking and while the engine is running.

® \When the engine is cranking and while the
engine is running, the engine control unit turns

control relay coil. This causes the control relay

switch to turn ON, and current is supplied from

the power transistor ON to -supply power to the

the ignition switch via the control relay switch to
drive the fuel pump.

INSPECTION

Using MUT-II
Function iterm No. Orive ‘ Check condition Check content Normal state
Actuator test 07 Fuel pump is ® Engine crahking Hold return hose with Pulsation is felt

driven to
circulate fuel

® Forced drive of fuel
pump

Check is made for

above two conditions.

fingers to feel pulsation
indicating fuel flow

Listen to pump
operating sound near
fuel tank

Operating sound is
heard

© Mitsubishi Motors Corporation
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On-Vehicle Inspection

13-79-39 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components

HARNESS INSPECTION

Check the fuel pump.

¢ Apply battery voltage to the fuel o —>
pump drive terminal and operate
the pump.

Fuel pump
drive terminal

Check for continuity of the fuel pump
earthing line.

¢ Fuel pump connector:
Disconnected

Harness side
connector

3

Q1AD384

Ly Repair the

__i Repair the
“ > harness.
(@] -
_— Earth)
1FU0521
3 Check for open-circuit or short-circuit
© between the fuel pump and the fuel
Harness side : pump drive terminal.
connector 1| *  Fuel pump connector: -1 4
Disconnected
i *  Control relay connector:
Disconnected Repair the
i : =T harness.
(@2 - e
1FU0522
4 Measure the power supply voltage of
. ] the control relay.
® I;igrr\%%sést;;de TR +  Control relay connector: 5
. — ] Disconnected —>
ralalali " - - _ Repair the
[817]6[5 Ignition switch Voltage (V) harness.
S OFF 01 {Ignition
“ —1> switch -
g START Y @13 or
= check for
ignition
9FUQ023 switch.
5 E“Qige control Check for an open-circuit, or a short- '
e or circuit to earth between the control
[ relay and the engine contro! unit.
@ Harness side +  Control relay connector: —> |6
connector Disconnected
ABAN "~ + Engine control unit connector:
8[716[5] Disconnected , E

harness.

(@5 - [8])

© Mitsubishi Motors Corporation  Jun. 1994 PW.JES0SB6-F
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> - an nﬁ’&"&fﬁ%’é‘ﬁﬁﬁ?ﬁ?" 13-79-40

6 Check for continuity between the fuel
© pump drive terminal and the ‘control
relay. \
6__ +  Control relay connector: @K - |7
(43121 Disconnected /
g8|7(6]5 *  Fuel pump connector:
® Harness side Disconnected Repair the
connector % ~+> harness.
{@H- o
SFU0024
Check for an open-circuit, or a short-
circuit to earth between the control
relay and the fuel pump. /\
«  Control relay connector: OK, —> |8
A EIAN Disconnected K_/
[8]7]615] *  Fuel pump connector:
Disconnected Repair the
“ —t3 harness.
(@0 - G

[}

6AFQ162

Measure the power supply voltage of
the fuel pump.

+  Control relay connector:
Connected OK -—>
+ Engine control unit connector:
AR Connected
@ Eiar?esi side Engine Voltage V) “ “9(():? gggoilnflay
connector Cranking 8V or more control unit
Racing SV is defective.

BFU1753

CONTROL RELAY INSPECTION
Refer to P.13-79-36.

© Mitsubishi Motors Corporation  Jun. 1994 PW.JE9086-F REVISED



13-79-41 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> ~ o et acie inspection

AIR FLOW SENSOR

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

=Y. sensor}
\\?\ N\ FFU14B4

connector

.Control relay

" Air flow sensor

)
=)

@ Equipment side
connector

@ Harness side

3

A A2 70
F Y
oy .
2 Engine
4 ! ] -1 control
o b N o N N L .
] DO UOND: 7 unit
= SEL1803
3
5 7FU0654
© — Engine control unit connector
Air flow rate (liters/second) Po—— - =
162451 R i 2 e ot bt b e g o o e e 4
- L L L &~ L LR E A O | |
w O] =03 bt o BT R IR L0 O D01 0 (7 £-8 ) A ] B3 B )
SFUOI01
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 6 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

INSPECTION
Using MUT-II
<Air Flow Sensor>

13-79-42

Function Iterm No. | Data display Check condition Engine state Standard value
Data reading 12 Sensor air e Engine coolant tem- | 700 r/min (Idle) 25-51 Hz
volume perature: 80-95°C <SOHC>
{frequency) {176-203°F) 27-53 Mz
e Lamps and accesso- <DOHC>
ries: OFF .
e Transmission: Neutral | 2800 rfmin <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
frequency may be about 10% higher.

<Air Flow Sensor Reset Signal>

{300 miles)] the air flow

sensor output

. Function Item No. | Data display Check condition Engine state | Standard value
Data list 34 Reset signal | ® Warm up the engine | 700 r/min {Idle) ON
condition
2500 r/min OFF
<Volumetric Efficiency>
Function {tem No. | Data display Check condition Engine state ~ Standard value
Data list 37 Volumetric | ® Engine coolanttem- | 700 r/min (ldle) 1 15-35%
efficiency perature: 80-95°C :
{176-203°F} 2500 r/min P15 -35%
® Lamps, accessory ;
operation: OFF Sudden racing - Frequency in-
® Transmisson: : creases with
Neutral . racing
© Mitsubishi Motaors Corporation  Jun, 1994 PWJEQ086-F REVISED



On-Vehicle inspection

13-79-43 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engines — of Mpl Compononts

Analyzer Wave Pattern Inspection Using an Analyzer
Pt - Measurement method
00600000) (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.
7FUN195

Standard wave pattern ' ) .
Observation conditions

V)
101 T The time (cycle time) T is reduced when -
- »+ the amount of intake air increases. Function Special patterns
IR T2 o Times T1 and T2 are equal. -
¥ ) Pattern height Low
Pattern selector Display 7
. Engine r/min Idle speed (700 r/min.}
Time
0 7FUN99

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

V)

TOF

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 PWJE9086-F REVISED



FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of M# Compononts . 13-79-44

JULT UL

01P0199

~ ©® Mitsubishi Motors Corporation Jun. 1994

Examples of abnormal wave patterns
e 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 generatlon 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 MP] Components

HARNESS INSPECTION

1

- [4]3[2]1]
[8[7]615]
Control relay
harness side
connector

(& Harness side
connector

ROOOON0,

2
1]

6AF0052

Check the continuity between the air
flow sensor and the control relay.

+  Control relay connector:
Disconnected

* Air flow sensor connector;
Disconnected

NOTE
Touch the circuit tester probes to
both ends of the harness.

Repair the
> harness.

(@ial- @R

2 (B)Harness side connector
[8X7X6X5XaX3X2X1)

7EU0657

Check for continuity of the earth
circuit.

*  Connector: Disconnected

....__)3

Repair the
T harness.

(@E]-@)

@ Harness side
connactor

Engine control
unit harness
side connector

- -C =4 70)

7FU1222

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

¢ Ajr flow sensor connector:
Disconnected

* Engine control unit connector:
Disconnected

—> |4

Eepair the
—— arness.

(@E]-m)
(@7 -9}

Measure the applied voltage.
+ Air flow sensor connector:

RR | &® | &2® & ®

e 4X3X2X1] D Disconnected
=20 *  Engine control unit connector. —r
:'ig;“"ss O Connected
connector « Ignition switch: ON
Replace the
Voltage (V) ~—}> engine
— 48-52 control unit.
7FU0656 |
© Mitsubishi Motors Corporation  Jun, 1994 PWJES086-F REVISED




FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of bl Components 13-79-46

INTAKE AIR TEMPERATURE SENSOR

S
3 g
s g
R 5
$ 2
. I :
Air flow sensor o
{with built-in intake air [~
temperature sensor and
\ barometric pressure sensor}” Temperature 162458 Temperature
\ N A ! sz 1621008
£y TFU14B4
@ Equipment side
connector
= i e
0 AO00000;!
Air flow sensor Intake air
connector _@_ temperature
) sensor
@ Harness side
connector

Intake air

temperature sensor 7FU0458 =
- (8706 5)X4X3X2X1 ]
¢ SEL1803 ANT2 A 52 Engine control unit
Engine control unit connector v
ol o A 9 e b A Y o 4 kel 4 R o e 24 P
B Bl B Bl I 2 L BT I LA LI LN DO R PN E R S S E N Y L -8 E G O B - Y R A )
B ] Rl 3= B Y R ES AR B B S B B I S R0 - il ] Bl R Bl B
5V
7FU0659

SFU0107

OPERATION

® The intake air temperature sensor converts the
engine intake air temperature into a voltage and

® The intake air temperature sensor terminal voltage
increases or decreases as the sensor resistance

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

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

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.

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.

© Mitsubishi Motors Corporation  Jun. 1994 PW.JES086-F REVISED



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

On-Vehicle Inspection
- of MPI Components -

INSPECTION
Using MUT-II
Function ltem 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)
At40(104) 40 (104)
At 80 (176} 80 (176)

HARNESS INSPECTION

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

oK+ [2

% Repair the
1 " harness.
(@(s]-[2)
7FUQ857
Engine control . . . .
2 unigt; harness Check for open-circuit or short circuit
® Harness side _’/\—5\_‘ side connector| between the intake air temperature
connector sensor and the engine control unit.
5 — +  Air flow sensor connector: 1T
oY =N N Y AN Y Y 2y .
(BXZXeXEX3X2X1 ) Disconnected 3
i ' * Engine control unit connector:
Disconnected % _|_ Repair the
harness.
| (@e]-[2)
7F1223

3 (B) Hamness side connector

00000000

Measure the power supply voltage.

¢ Connector: Disconnected
¢ |gnition switch: ON

Voltage (V)
45 ~ 4.9 % 1, Repair the
; engine
control unit
7FUQS60
© Mitsubishi Motors Corporation Jun. 1994 PWJE9036-F REVISED




On-Vehicle Inspection

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

13-79-48

Air flow sensor
side connector

3

£)

y

7FU0641

SENSOR INSPECTION

{1} Disconnect the air flow sensor connectors.

{2) Measure resistance between terminals & and (®).

Temperature °C (°F)

Resistance kQ

0(32) 6.0
20 (68) 27
80 {176) 0.4

Sensor

intake air temperature

7FUQ&662

{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.

PWJES086-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 )
e Barometric pressure sensor
Air flow sensor ! ”A@A@AGA@AQAQA@. !
{with built-in intake .
, air temperature sensor . ?érnf*%\&ssnsor
\ 7 and barometric pressure > d ©
'\\,_\ $ensor) A ) {
\ A\ N TFU1484 @ Harness side
connector
! \
t
V| \ o V5
Barometric I
pressure .
sensor B OOOCODOHN0,
_ e 5EL1aoal
Engine control unit A6/ A65 AT
Y
7FU0663 | & 3
5V
vol
Output voltage (V) 7FU0664
4
5 Engine control unit connector
e o 053 8 o o e o o i e o P e e
2 L— | OfO |-
S o e o e o o b ] o B ot 5 e o B
1 —
0 260 PFUOI01
Barometric pressure [mmHg {in.Hg)] (30} ECISS51

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

PWJES086-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.
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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

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

7FU0657

particular. clogging.
Hint 2: If teh pressure indication of the barometric
INSPECTION
~ Using MUT-II
Function ltem No.| Data display Check condition _ Altitude m {ft.) k%t:?ﬂgjfm‘é?'gg,
Data reading 25 Sensor Ignition switch: ON At 0 (O 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
Check for continuity of the earth
circuit. :
e Connector: Disconnected @
| 8T 12
Repair the
= harness.
(@fs] -2

Engine control
unit harness
5|de connector

Check for an open-circuit, or a short-

circuit to garth between the engine

control unit and the barometric pres-

sure Sensor.

e Air flow sensor connector: Dis-
connected

R

—> e\

@ Harness S[de ' l g ¢ [Engine control unit connector:
connector Y .- ] : :
e Disconnected Repair the
——13 harness.
i (@(2] - 68)
11 (@-61 -
7FU1224
3 Measure the power supply voltage of
i the barometric pressure sensor.
(87 X6 X5 432X * Air flow sensor connector:
- Disconnected 3
(® Harness side * Ignition switch: ON OK —
connector *  Engine control unit connector:
Connected
Replace the
_ — L, engine
Voltage (V) “ > Control unit
4.8 - 5.2
© Mitsubishi Motors Corporation  Jun. 1884 PWJES086-F REVISED



On-Vehicle Inspection

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

Engine coolant

<DOHC-Up to 1994
temperature

models Coolant temperature sensor

@& Equipment side
connector ‘

<SOHC, DOHC-From
1995 model> ‘

Equipment side

coNNector o

TFU1488
_Engine contro! unit ./k72 N 63
¥

O
Q
=
9
0 HL
Fi
= 5V

Temperature

162458
9FU0252

® Engine contro! unit
8] o, = = P = -
% bt ] R % E O T e el b I o.\;u :3:‘3::3:
>
-— el B e B G B B3 0 R L1 LI DRA TN [RIR A PATAEARARA LY A1 S O |0 | |
5 alalo || =mlo| o] =|rs]w]n Of=lw|w|a o] m|o| o] =]
=
8 .

. : - SFUOIOT

Temperature

: 1621008
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On-Vehicle Inspection

13-79-52

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

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

mess side oh is a kind of resistor, it is earthed in the

nnector - A .

engine control unit. The engine coolant tempera-

ture sensor resistor has such’ characteristic that

its resistance decreases as the coolant tempera-

e 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.

ture rises.
INSPECTION
Using MUT-II
Function ltern No.| Data display Check condition - Coolant temperature °C (°F) |Standard value °C (°F)
Data reading 21 Sensor Ignition switch: ON or At =20 (4} - 120 (-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 Check for continuity of the earth
@® Harness side circuit.
- conctor e Connector: Disconnected m
c%a N
Repair the
—— “ —1> harness.
Harness side = (@21-F2
connector (®[2]-[2)
9FU0253

© Mitsubishi Motors Corporation  Jun. 1994
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13-79-53 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
— of MPI Components

2

® Harness side
conneéctor

Engine control
unit harmess
side connector

f’ﬁ

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

® Engine coolant temperature
sensor connector:

—_— |3

\'————

® Harness side
connector

(®[1]-E3)
) 9£U0254
3 | - Measure the power supply voltage.
® Harness side 1 ¢ Connector: Disconnected
connector g o ® Ignition switch: ON !

Voltage (V)

45 - 489

Disconnected rf?epalr the
® Engine control unit “ —3 harness.
connector: Disconnected (@]-E3)

Replace the

—+» engine
control unit

SENSOR INSPECTION

{1) Remove engine coolant temperature sensor from the

intake manifoid.

{2) With temperature sensing portion of engine coolant

temperature sensor immersed

in hot water, check resis-

7FU0671

© Mitsubishi Motors Corporation

Jun. 1994

tance.
Temperature °C {°F) Resistance kQ
0{32) 5.8
7FUOCG70
20 (68) 2.4
40 (104) 1.1
80 (1786) 0.3

(3) If the resistance deviates from the standard value greatiy

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.lbs)
{3) Fasten harness connectors securely.,

PWJE9086-F
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On-Vehicle | i
FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MP) é%&.';‘iﬂin“t? " 13-79-54

THROTTLE POSITION SENSOR

*7 —%

I Throttle position
sensor 7 ﬁ
. L i [

Equipment side iy
® cgnrf)ector Throttle position sensor

LA s Nl .

4 |
(® Harness side ’
connector s - Ny N
1 3 4

¥, :
‘0000 |
AN A AN :

5EL1400]

Engine control

unit AN72 0 /N64 A61
Y JaN
A |
5V
= 7FU0672
@
fe)]
pic]
E Engine control unit connector
E B ST 3 A T e ek e luo‘\“"““f":::"'”‘”‘":
@O
= P £ e P 1 1 o e o o B o I B
Minimum Maximum
Throttle shaft turning angle 1824861 SFUOI01
OPERATION TROUBLESHOOTING HINTS

® The throftle 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 controf unit.

As the throttle valve shaft rotates from the idle
position to wide open position, the resistance
between the wvariable 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.

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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On-Vehicle inspection

13-79-55 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MRl Canhoceis

INSPECTION
Using MUT-I1
Function ltem No. |Data display | Check conditions Throttle valve Standard value my
Data reading |14 Sensor lgnition switch: left ON {Set to idling position. | 300 — 1,000
voltage for 15 secondes or more , ,
Open gradually. Becomes higher proportionaily to
valve opening
Open fully. 4,500 - 5,500

HARNESS INSPECTION

1 [ Check for continuity of the
= o :
@ Harness side —B_O N earth circuit. .
connector - e Throttle position sensor —~> |2
L connector: Disconnected _
Y eES)

R

Repair the
™ harness.
@al-m=)
SFUI241
Engine control unit .
2 harness side connector Check for an open-circuit, or a
short-circuit 1o earth, between

the engine control unit and
the throttle position sensor.

-~ CHFEE] ¢ Throttle position sensor

® Harness side
connector

3

R ®
I
\

connector: Disconnected Repair the
¢ Engine control unit harness.
connector: Disconnected -T> {®&E)-H5)
* Disconnect all other control unit (@14] - [6)
connectors which are connected
= ZEUI270 to the throttle position sensor.

Measure the impressed voltage,

* Throttle position sensor
connector: Disconnected

¢ Engine control unit
connector: Connected

® Ignition switch: ON

® Harness side
connector

!
XX
CANebA

A

7O
A/
|

Voltage (V) % s gﬁgpilgge the
48-52 control unit.

6FU1242

© Mitsubishi Motors Corporation Jun, 1994 PWJESOSE6-F _ REVISED




' On.Vehicl i
FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of i Gomponents 13-79-56

<

)j

& 5 AT

Throttle @

position ~=3%5
SENsor %&‘\

~ " _ 7FU1489

7FU0485

7FU0486

© Mitsubishi Motors Corporation

Jun, 1994

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

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

Standard value: 3.5-6.5 k(}

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

(4) Operate the throttie 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.

() 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.

PWJES086-F REVISED




On-Vehicle Inspection
= of MP! Components

13-79-57 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

IDLE POSITION SWITCH

f(\%ﬂl;i;s/hioﬁéensor /ﬁg !i

(ldle position switch mounted)

]
) =
@1489

@& Harness side
connector

Engine control unit

5v

|

: SENsor connector

T =
| g,

® Equipment side switch

Idle position |

Y67 Y712

42 Al

connector

Throttle position

0000, \

.

< | - SEL1400 .
= ! 7EU0674
E 12F = = = = — — ’—-QF_F_.
E
g ON . .
g 0 — o ———— Engine control unit connector
5 L : . 3 = A 7
= > I O o e Y U S M S A P
Throttfe shaft turning angle 212092 P e I 1 N N o P N b B S S N
9FUO0IOT
OPERATION voltage to earth. This causes the idle position
® The idle position switch senses whether the switch terminal voltage to go low from high.
accelerator pedal is depressed or not, converts it TROUBLESHOOTING HINTS
into high/low voltage and inputs the voltage to it the idle position switch harness and individual part
the engine control unit, which then controls the check results are normal but the idle position switch
idle ?peed control servo based on the input  o1out s abnormal, the following troubles are sus-
signa’. . . . . pected.
¢ gil:gti?j?: g‘ogi‘t‘?oingwsczo;‘;’rgtg?]'tés raeggtfgf (1) Poorly]adjg'sted accelerator cable or auto-cruise
. Lor. control cable
When the accelerator pedal is released, the idle (2) Poorly adjusted fixed SAS
position switch is turned on to conduct the
INSPECTION

Using MUT-II

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 alittle OFF
repeatediy)
© Mitsubishi Motors Corporation Jun, 1994 PWJES(86-F REVISED



N On-Vehicle | i
FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of WP Components

13-79-58

HARNESS INSPECTION

1 Engine control unit
harness side connector

(A Harness side
connector

Check for open or short circuit
between the idle position switch and
the engine control unit. :

» Engine control unit connector:
Disconnected
+ Throttle position sensor

oK) -

> |2

~67
' connector; Disconnected - Repair the
. I “ —t=> harness.
( : (@2 - D)
- 6FU1243
2 Check for Continuity of the earth
@ Harness side circuit. N -
connector » Throttle position sensor —_— 3
e connector: Disconnected
LaX3X2 L)
Repair the
“ ~— harness.
(@f-m@)
" 7FUO483
3 ) Measure the power supply voltage of
@ Harness side the idle position switch. :
connector R N
» Throttle position sensor —1s A
connector: Disconnected
+  Engine control unit connector:
Connected
e Ignition switch: ON Replace the
“ —{>engine
E Voltage (V) . control unit.
k 4 or higher
7FU0489
© Mitsubishi Motors Corporation Jun, 1894 PWJES036-F REVISED




13-79-59 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engines — ojas s nspection

Y

Throttle position RS
I sensor .~ ©:

A :

—
I
(o8]

J

7FU04%1

© Mitsubishi Motors Corporation Jun, 1994

SENSOR INSPECTION

(1)

(2)

{3)

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.)

Disconnect the throttle position sensor connector.

Check the continuity across the throttle position sensor
connector terminal (D {Sensor earth) and @ (Idle position
switch).

Accelerator pedal Continuity

Depressed Non-conductive {«0))

Released Conductive (00
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.

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.13-79-22.

PWJE9086-F REVISED



" On-Vehicl i
FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of Wbl Companents.  13-79-60

CAM POSITION SENSOR

7FU1486

<SOHC> Cam position &=
‘-‘—-—

sensor connector —.

Control relay

. N
Cam position sensor VNG
& Equipment side
connector
v -?- nu
< N
(1 X2X3) [Ij
. NA N/ 2
Cam position Y Y
$ensor connector
/( TFUL494
-‘L PICKUP
=
% 5 Engine control unit A gg
; _H H
>
‘_u v,
L ' \
o ' —~
= | . Time ] ,
7FUQG77 5V
Engine control unit connector
T TR e el e o] 6AF0054
e Bl e B B B 0D L i NI R R G R b L d i
alwn|ofwlw)elo]=|w|w]|n]n|e]o|o]—[r{w]~ alealtr | |@| 9O | =]
PEUOTIOCN
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13-79-61 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engines — of e cacanshection

OPERATION TROUBLESHOOTING HINTS

® The cam position sensor senses the top dead Hint 1:

center on compression stroke, converts it into a

pulse signal and inputs it to the engine control

unit, which then computes the fuel injection

sequence, etc. based on the input signal. Hint 2:
® Power to the cam position sensor is supplied

from the controi relay and is earthed to the body.

The cam position sensor generates a pulse signal

as it repeatedly connects and disconnects be-

tween 5 V voitage supplied from the engine

control unit and earth.

INSPECTION

Waveform inspection with analyzer

Cam position ] Analyzer
sensor connector  opecial ——

pick-up
terminals.}

sensor connector TEU1327

If the cam position sensor does not function
correctly, correct sequential injection is not
made so that the engine may stall, run
irregularly at idle or fail to accelerate normally.
If the sensor outputs a pulse signal when the
ignition switch is turned ON {with the engine
no running), a faulty cam position sensor or
engine control unit is suspected.

Measuring method

(1) Disconnect the connector of the cam position sensor, and
patterns connect the special tool {test harness: MB991348) across
] the disconnected connector parts. {Connect the tool to all

{2) 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.)

(3) Disconnect the connector of the crank angle sensor, and

Crank angle . connect the special tool (test harness: MD998478) across

the disconnected connector parts.

{4) 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).

© Mitsubishi Motors Corporation Jun. 1934 PWJE9086-F
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. . On-Vehicle [nspection
FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPl 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} -
" TRe time (in}:erval T) becomes
- o shorter as the engine speed
- 75°BTDC - T increases.
B N\ Y1y ' Y
T T
[ ! I
_ | : 1 | : I
Crank angle | | | i | '
sensor cutput ! | [ I |
waveform | ! | ' I | [
[ | ' I | )
I | ! I | [
1 1 T | T T
0 1 ! | 1 | !
| | ! | | | !
| | I | 1 |
i 1 | T | |
4l i ! ! ' l !
| | | ' | '
| ! | l | |
i I 1 ! : i |
Cam position [ ! : ' .
sensor ! t * ! t — fime
output 0 ‘ ‘ ‘ ‘
waveform No.1TDC  No.2TDC No.3TDC  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.

r

L

|

O1P0O199

© Mitsubishi Motors Corporation

Jun. 1994

Abnormal waveform example

® Example 1

| Trouble cause |

The sensor interface is troubled.

i Waveform feature |

The engine does not start, but the rectangular waveform is

output.

PWJES086-F
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On-Vehicle Inspection

13-79-63 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> - of MPI Components

® FExample 2
| Trouble cause |
The timing belt is loose.
The sensor disc is abnormal.
| Waveform feature |
The waveform fluctuates fore and aft.

I

b

| S

7FUNI92

HARNESS INSPECTION

1

r4]3] 2
817(6]5
Control relay

harness side
connector

Harness side
connector

6AFD056

Check for continuity between the

cam position sensor and control

relay,

® Cam position sensor connector
:Disconnected

® Control relay connector:
Disconnected

NOTE
Touch ochmmeter probes to
both ends of the harness.

2

2

__L 3 Repair the
aharness.

(®E—-©B)

& Harness side
connector

Check for continuity of
the earth circuit.

® (Cam position sensor
connector: Disconnected

R R

15 {3

Repair the
—T>harness.

{®[] - Earth)

3

@ Harness
side
connector

a4
(312X

[} Engine control

= unit harness

side connector
6AFO058

Check for an open-circuit, or
a short-circuit to earth
between the cam position
sensor and the engine control
unit,

® Engine control unit
connector: Disconnected

® Cam position sensor
connector: Disconnected

X R

4

—>» Repair the
harness.

(®2 - 3)

4

Harness
(@ side connector

SAF0059

Measure the impressed voltage

o Cam position sensor
connector: Disconnected

® Engine control unit
connector: Connected

e Ignition switch: ON

Voltage (V)

48-52

X ®)

LA

Replace
the engine
control unit.

—_—>

© Mitsubishi Motors Corporation
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On-Vehicle | cti
FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> ~ of MPi Components . 13-79-64

CRANK ANGLE SENSOR

Crank angle sensor

7EU1487

<SOHC> Crank angle _ @

Crank angle sensor
connector

(@

TFUI495

Qutput characteristic

V]
5
0
| Time
7FU04682

Control relay

Crank A
angle sensor N3
@& Equipment Y
side connector <+ A
NN
B f:l
PN
(3)
@ Harness side
connector
¥ Y2
A
7 N
e PICK-UP
@ L
SEL1303 =
Engine control unit A 69
5V
SAF0060
Engine control unit connector
e S e ] G A po b b o = o A o B ] g 5 4
I B A T LN LN DY %) b ] o j o | N
Rl R B a1 R K1 Bl L RS ETESERYC-A LU R (R -0 B - -l

FFUOT0N
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On-Vehicle Inspection

13-79-65 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engines ~ 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: If 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.

INSPECTION
Using MUT-II

® Power to the crank angle sensor is supplied from

the control relay and is earthed to the body. The
crank angle sensor generates a puise 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

Function ltem 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 10 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 Item No. | Data display Check condition Coolant temperature °C (°F) tandard value r/min.
Data reading 22 Idle speed %Tgine: Running at | At-20 (-4} 1275-1475
lIdlz position switch; | A0 (32) 1225-1425
on At 20 (68) 1100-1300
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
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> ~ of MPI Components

On-Vehicle Inspection

13-79-66

HARNESS INSPECTION
1 Harness side CheCk fOI’ Continuity betWEén
connector the crank angle sensor and the
control relay.
I; e Crank angle sensor connector: -T> 2
2131211 ~ Disconnected
g8|71l6]|5 e Control relay connector: '

Control relay Disconnected “ ——»Repair the
harness side NOTE ' harness.
connector Touch ohmmeter probes to both (@3- 6R)

ends of the harness
SAF0061
2 Check for continuity
Harness side of the earth circuit.
{® connector ® (Crank angle sensor
connector: Disconnected —_—r 3
w —13.Repair the
harness.
= (@[1]- Earth )

SAFQ062

3

Engine control
unit harness
side connector

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

Harness ’,\;Q him | between the crank angle
® side connector sensor and the engine control OK —> |4
unit.
¢ Engine control unit
connector: Disconnected Repair th
r .
i ® Crank angie sensor % h:ﬁgs; ¢
L n :Di ;
L connector: Disconnected (®2)—[wE)
6AF0063

Harness side
@ connector

Measure the impressed

voltage.

® Crank angle sensor
connector; Disconnected

® Engine control unit
connector: Connected

—> o

® [gnition switch: ON m 921?:::;%
Voltage (V) control
unit.
6AF0064 4.8-5.2
© Mitsublishi Motors Corporation  Jun. 1994 PWJES086-F REVISED




On-Vehicle Inspection

13-79-67 FUEL SYSTEM <6G72 - 24Vaive Engine, 6G74 Engine> — of MPI Components
IGNITION SWITCH-ST [M/T only]

Ignition switch {ST)

Engine control unit connector

= Py =

Engine control unit A §1 71

:

B R BN (R EART D A -

T8 b
5
[

|

rr
(1]
(X1
0L
1L
(¥

g1
[
[]

- =1 O L S

9
L9

$FUOIOT
1FU0B38
OPERATION ‘
® The ignition switch-ST inputs a high signal to the ¢ When the ignition switch is set to START, the
engine control unit while the engine is cranking. battery voltage at cranking is applied through the
The engine control unit provides fuel injection con- ignition switch to the engine control unit, which
trol, etc., at engine startup based on this signal. detects that the engine is cranking.
INSPECTION
Using MUT-II
Function item No.| Data display Check condition Engine Normal indication
Data reading 18 Switch state  |Ignition switch:; ON Stop OFF
Cranking ON
HARNESS INSPECTION
1 Engine control Measure the input voltage to the
u_ndn harnﬁsst . engine control unit.
side cornece & Engine control unit connector;
Disconnected —_ 2
® [gnition switch: START
L5 Voltage (V) Repair the
=+ harness.
8 or more {51 - Ignition
5 I switch)
= 6FUI258
2 Engine contro Check for continuity of the earth
unitharmess circuit
side connector . .
¢ Engine control unit connector: !
Disconnected ‘ @ —l
) Repair the
. - harness.
“ _9(—Earth)
6FUI259
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FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of MPl Components. 13-79-68

Inhibitor switch

09G0009

I\

OO0

1200281 N N?jT
5

IGNITION SWITCH-ST AND INHIBITOR SWITCH [A/T only]

ignition switch (ST)

@ Equipment Inhibitor
side switch

connector 35

“-
2p

Starter S
terminal 51 71

Engine
control
unit

TFU1528

Engine control unit connector

m = ey o)

Z5 b
3
¥
os [
[l

PV 1 1 P PNV 1 ) o o bt

01
]
re
£s
3]
Ls
(X3
&5

- PPN ENFAFY N 4
L

=|w

X4
(34
(X4
€T
re
or
?
re
§9
[E]
L9
(X1
&9
04
4
[

[
|

i)
[]
[
9T
33

SFUOI01

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.

e 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.

@© Mitsubishi Motors Corporation  Jun, 1994 PWJE9086-F ) REVISED




On-Vehicle Inspection

13-79-69 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPl Componants

INSPECTION
Using MUT-II
IGNITION SWITCH-ST

Function item No. Data display Check condition Engine Normal indication
Data reading 18 Switch state - fgnition switch: ON Stop OFF
Cranking ON

INHIBITOR SWITCH

Function ltem 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

(@ Harness side
connector

Measure the power supply voltage of
the inhibitor switch

* Engine control unit connector:
Disconnected > |2
* Inhibitor switch connector:

Disconnected

*  Ignition switch: START Check the
% powelr
—_— SUPPIlY
Voltage (V) circuit.
SV

2

Check for continuity between the
inhibitor switch and the engine

® Harness side —| control unit.
connector + Engine control unit connector: > 3
J ~ ~—H Disconnected
+ |nhibitor switch connector:

Disconnected . Repair the

NOTE 1o ~harness.

Touch the chmmeter probes to both w > (@ - E)

ends of the harness. {@Xe] - @)

7FU1530 ' ' '
3 ' Measure the inhibitor switch terminal
: input voltage.

(® Harness side
connector

*  Engine control unit connector:
Connected —
+ Inhibitor switch connector; OK >

o\
[,@@g;g%, Disconnected
10 * Ignition switch: ON 4
] Repair the
Voltage (V) —1 engine
SV control unit.

TFU1529

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

Vehicle speed sensor Engine control unit
o~ BV
66
16W1508 @ Equipment

side connector
d e

5 -
Terminal —
voltage 0 Vehicle speed sensor
- {Inside speedometer) I 3

162478

Equipment side connector 43
3213 4 6 'TSB 36140]41]42143]1 44
|31|I3|3|35l3|><|3111||l|_] .
7FU1533
Frequency
{Hz)
Engine control unit connector
Vehic‘espeEd(km/h) Bloa]e|w|m]e|o|=|r]w|n]|wu|o] o] =] w]n Wil |a]o|e|Of—]|"
162451 9FUOI0}
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 signhals and inputs those signais 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

Engine control :
1 cngine cone® | Check the vehicle speed sensor output

side connector | circuit for continuity.,

¢ Engine control unit connector: .
Disconnected.
e Move the vehicle. —> |4

Continuity

“WM oK — [2
- Non-con-
tinufty One rotation
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On-Vehicle Inspection

13-79-71 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engines — of Ml Cacansnectic

Engine control .
2 onit harmess | 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
s Engine control unit connector:
Disconnected

@ Harness side
connector

— 3

—>» Reparr the
“harness.

(@01- @)

TFU1535

3

® Harness side
connector

44]43[az] 43 [40)39] 38727 [ Tz6 a5 3¢ [ 32[33'

Check for continuity of the
earth circuit.

* Vehicle speed sensor
connector: Disconnected

> (4

Repair the
S l(ﬁarneis.

Earth)

2’ X R

Measure the impressed voltage.

* Vehicle speed sensor
connector: Disconnected

¢ Engine control unit
connector: Connected

¢ Ignition switch: ON

4

NYAN

@® Harness side
connector

£2

Replace
Voltage (V the
ge (V) —a3 engine
‘[ﬂ control
L 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 el Componants 13-79-72

POWER STEERING FLUID PRESSURE SWITCH

2

Engine control unit

ON t

OFF

(7-12, 100-171) (15-20, 213-284)

o1L0438

37

@ Harness side

Power steering fiuid connector
pressure switch A1

686-1177 1471-1961 Pressure [kPa (kg/cm?, psill . 7FU0536

OPERATION

® 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.

e The battery voltage in the engine control unit is
applied through a resistor to the power steering

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-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.

REVISED




On-Vehicle Inspection
~— of MPI 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)

686-1,177 (7-12, 100-171)
1.471-1,961 {15-20, 213-284)

Straight forward kPa (kg/cm?, psi)

Turned kPa {kgfcm?, psi)

HARNESS INSPECTION

1 Eﬁﬁiﬂgrﬁ‘;;‘;"" Check for open-circuit or short circuit
lsJide connector | Detween the power steering fluid pres-
(& Harness side sure switch and the engine controt uit.
connector . ¢ Power steering fluid pressure i —_—
. . ‘ 2
switch connector: Disconnected
* Engine control unit connector:
- Disconnected .
Repair the
W - harness.
| {@1-@)
7FU1235
2 Measure the applied voltage.
*  Power steering fluid pressure
® Harness side 8 2 switch connector: Disconnected /\
connector = * Engine control unit connector: OK —_—l>
Connected ‘
e * Ignition switch: ON
Voltage (V) W Replace the
J engine
_9_ SV control unit.
ZFU0505,
SENSOR INSPECTION
Refer to GROUP 37 — Service Adjustment Procedures.
@ Mitsubisﬁi Motors Corporation  Jun. 1994 PWJES086-F REVISED



On-Vehicle |
FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> - of MPI e Inspocton 13-79-74

AIR CONDITIONER SWITCH AND POWER RELAY

(—A___- 5
ﬁ arj::QLIﬂEJ
\
Battery
‘i‘l f , =
=1
Air condmoner SWItCh T~ 17T T 7runts Ignition switch {IG)
. / V NC compressor
! relay = : 1
5 Engine coolant 0:F"
temperature Pon
'll switch OiFu
) ‘,:i L- o .
]
A& Q 1
!t Q)' \1& . 2 3
\ " ’ OFF| Air conditioner
‘ 4 'ﬂ -E);qu compressor
N / O By 7|=u1117 . 3 : relay
Engine control ) 45 L 22
_ . unit Air conditioner
Engine control unit connector ComMpressor
LFUOIO
7FU08
OPERATION ‘ TROUBLESHOOTING HINTS

e The air conditioner switch applies battery voltage
to the engine control unit when the air conditioner
is switched ON.

e When the air conditioner signals are input, the
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.

If the air conditioner compressor's magnetic clutch is
not activated when the air conditioner switch is
switched ON during idling, it is probable that the cause
is a malfunction of the air conditioner control system.

© Mitsubishi Motors Corporation Jun. 1934 PWJES086-F ’ REVISED




13-79-75 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
= of MP| Components

INSPECTION
Using MUT-II

Air conditioner switch

the air conditioner switch is
switched ON.)

Function ltem No. | Data display | Check conditions Air cbnditioner Normal display
switch
Data reading | 28 Switch sEngine 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

¢lutch activation)

HARNESS INSPECTION

1

Measure the power supply voitage of

the air conditioner circuit.

® Engine control unit connector:
Disconnect

# |gnition switch: ON

* Air conditioner switch: ON

oK+ &

Check the Air

: Voltage (V) conditioner
Engine control % —I3 circuit.
unit harness
= side connector Sv
0TR0863
AIR CONDITIONER INSPECTION
Refer to GROUP 55.
© Mitsubishi Motors Corporation  Jun. 1994 PWJE9086-F REVISED



On-Vehicle | '
FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of M Components . 13-79-76

DETONATION SENSOR <DOHC>

7FUNg?

@ Equiprment side
connector 1
[N

Engine control unit

e
] :
i ()
b
el e N\ it 2/

10t

Detonation
Sensor

3
3

'1b

SELI208

@ Harness side 7FU1075
connector
Engine control unit connector
-uu.«ouca;:"“““t::,._"“t?tztﬁgf
]| =]=]|= LA L LS CN] PP PN PR PP - o= f O | | E e
R RRY B8 RS AT E=1 B LRI LR R AT [ BT 04 Bl LI TR0 E 3 L g el ] ] R i LY
PFUOI01

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

PWJESOE6-F

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




13-79-77 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
— of MPl Components

HARNESS INSPECTION

1

& Harness side

© connector = =

Engine control

- unit harness

side connector

7FU0906

Check for an open-circuit or a short-

circuit 1o earth, between the engine

control unit and detonation sensor.

¢ Detonation sensor connector:
Disconnected

® Engine control unit connector:
Disconnected

o
oK

2

Repair the
harness.

(@(1)-F8)

@ Harness side
connector

6FUI302

Check for continuity of the earth
circuit,
& Connector: Disconnected

.—9

oK —

Repair the

harness.

{@xz]-
Earth }

© Mitsubishi Motors Corporation

Jun. 1994
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On-Vehicle Inspection

FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPi Components 13-79-78
ELECTRICAL LOAD SWITCH <DOHC>
TS Stop
famp
switch
||
hd b 1
7FUN70
24
Engine control unit connector
e 5 e k1 g ke b e e 4 < i Engine
control
:;;:;;g::uhuoo;::::.hoo‘:::wa-c;:: unit
PFUO101
7FU0B88

OPERATION

® The electrical load switch inputs ON/OFF state of
the switch of equipment that consumes much L]
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-1I
Function ltem 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

PWJE9086-F

REVISED



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

On-Vehicle Inspection
— of MPl Components

HARNESS INSPECTION

1 Measure the input voltage of engine
24 control unit.
e Engine control unit connector:
Disconnected —r 2
® Lighting switch: ON
(Tail lamp relay ON)
Check circuit
Engine control Voltage (V) —P related to tail
unit harness sV lamp relay
_l. side connector
= FFU0489
2 Measure the input voltage of engine
control unit.
® Engine control unit connector: /_\
Disconnected OK —> [3
o Defogger switch; ON U
{Defogger relay ON)
Check circuit
Engine control VO]tage (V) ____) related to de-
unit harness fogger relay
side connector SV
= 7FU0489
3 Measure the input voltage of engine
control unit.
® [Engine control unit connector:
Disconnected OK —r
® Brake pedal: Depressed
(Stop lamp switch ON)
Check circuit
Engine control Voltage {V) “ —+>» related to
unit harness Sy stop lamp
side connector relay
- 7FU0689
© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F REVISED



' On-Vehicle | i
FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engines — of b Components . 13-79-80

OXYGEN SENSOR

Oxygen sensor —1
I_' . = @ Equipment
_I side connector
F 2
3X4)
Y1y’ eyl @ Harness side
=" ': connector
= |
| 1
1
Control relay — .sL_—+ |
: = |
1 ; _A
] =
-_p
— 56 M AT72
=l — 00
g 1 l 06
2 g Engine ”
CIZJ 4 control SEL1401
5] Rich (] Lean unit
£ 4
o g
g %
@
2 f —
) ) R GAF0076
14 15 16 - e
A/F ECi007 Engine control unit connector
PFUODI0T
OPERATION | TROUBLESHOOTING HINTS
® The oxygen sensor functions to detect the con- Hint 1: The exhaust gas purification performance will

centration of oxygen in the exhaust gas; it
converts those data to voltage, and inputs the
resulting signals to the engine control unit. Hint 2:

® |[f 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.

© Mitsubishi Motors Corporation Jun. 1994 PWJESGBE-F

worsen if there is a malfunction of the oxygen
Sensor. .
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 atr/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

7AUN32

Disconnected .
* Engine control unit connector:
Disconnected

R ®

INSPECTION
Using MUT-II
Function ltem 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 (ldling) 400 or lower
oxygen sensor signal, check
the 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 | ©XYg8n sensor and the control relay.
connector ¢ Control relay connector:
Y Disconnected 1> |2
b *  Oxygen sensor connector;
41321 (4X3) Disconnected
87|65 NOTE N Eepair the
Touch the chmmeter probes to both “ — arness.
|
control relay ends of the harness. @il - @El
connector
6AF0077
2 Engine control | Check for an open-circuit, or a short-
gi'(‘j'é ggrr?:esgtor circuit to earth, between the engine
o ‘ control unit and the oxygen sensor.
@ Harness side
connector »  Oxygen sensor connector: —> |3

Repair the
—> harness.

(@fa]- &)

3

& Harness side
connector

Check for continuity of the earth
circuit,

+  Oxygen sensor connector:
Disconnected

*  Engine control unit connector:
Disconnected

R ®

T e

[—O@@
@@)D“: Repair the
1 —Ls ?arne:f-;sl..E \
giarth}_
7FUII33
® Mitsubishi Motors Corporation  Jun, 1994 PW.JE9086-F REVISED




On-Vehicle|
'FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of Ml Components . 13-79-82

_ 1
g o
I— -0
DO ;
600 —
\. >
7FUN34
1
B [=]
——c0
1)2 -
3X4
[T
@ e -
JFUN3S
® Mitsubishi Motors Corporation

Jun. 1994

SENSOR INSPECTION

{1
{2

(3

(5)

(6)

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 @

{7} While re'peatedly 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.

PWJES086-F ’ REVISED



On-Vehicle Inspection
= of MPI Components

13-79-83 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

INJECTORS
Control relay
8 .
E@I_njector
1 intermediate
Injector Injector Injector Injector Injector Injector : harness
No.1 1 Ne2fi1 No3 At Nodiil Nob5i1 Nob Ll : connector
N aaac
g % g g g g | IE?G 7’!’%'
<SOHC>771,/© ARV
Injector Mg @ "‘/@ 2 2 7 2 ) 7 !
|hntermediate-q A ”‘ss ]~ = i
arnor @% ] SN > S S B 7 S 1 RO -
LA i? T :
Wyﬁ%a{'@ ’,k __%\ »(FICKUP  [m(PICKUP |»{BIEKUP |w{EIEKUP l@KUP » FICKUP
=5 Yo, K
v \;t‘a 3;‘;!',;1«) 45%?4 1 14 2 15 3 16
. ~
.‘ Engine
N '. .)""' control
A
ZFUI707
TFU1472

Engine control unit connector

= =

=

>

[}

—|=Yerfea

L

[
£5
rs
s

CE

o9

o

51

N

(44
£t

2
»

S 1
0z

LF
ZF

[ (e
ulofe|o

ir
rr
£y

re
59
29
L9
89
&9
0L

TL

Injector
intermediate

PFUOIO

harness connector - TFU1496
OPERATION
® The injectors are electromagnetic-valve-equipped
injection nozzles that function to inject fuel based
upon injection signals from the engine control
unit.
e 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
regulates to a fixed pressure, the amount of fuel
injection by injectors is determined by the length

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 cant be started, and the injectors
are not activated during cranking, the cause
is probably a malfunction such as described
below, not with the injectors.

@ Mitsubishi Motors Corporation Jun, 1994

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.

PWJES086-F

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

(2} Maifunction of the control relay.

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

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:

INSPECTION
Using MUT-I1I

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} Incompiete 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.

Function ftem No. | Data Display Check conditions Engine coolant Standard vaiue
temperature °C {°F) ms
Data reading 41 Activation Engine cranking When 0*2 (32) 15.6—-19 <SOHC>
time*? 16-18 <DOHC>
When 20 (68) 38-46.5 <SOHC>
42-51 <DOHC>
When 80 (176) 10-12 <SOHC>
9-11 <DOHC>
Function ltem No. | Data Display Check conditions Engine condition Standard value
r/min. ms
Data reading 41 Activation ® Engine coolant tempe'rature: 700 (idling) 2.6-3.8 <SOHC>
time*3 89--95°C (185-205°F) 2.3-3.6 <DOHC>
e Lamps and accessories: OFF
e Transmission: neutral (P range 2,600 <SOHC> 23-3.5
for vehicles with A/T) 2,000 <DOHC> | 2.0-32
e Steering wheel: neutral ’ i
position When raced Increases
suddenly

NOTE
"

- Indicates the injector-activation time when the power source voltage is 11V and the cranking speed is 250 r/min or

less.

*2.

*3.

At a coolant temp
For a new vehicle [driven appro

cent longer than indicated above.

erature of 0°C (32°F), there is synchronous injection for all six cylinders.
ximately 500 km (300 miles} or less)] the injector-activation may be about ten per-

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 sequence during after engine | stalling)
— warm-up, check the idling
03 No. 3 injector shut off condition)
04 No. 4 injector shut off
0b No. 5 injector shut off
06 No. 6 injector shut off
© Mitsubisili Motors Corporation Jun. 1994 PWJESD86-F REVISED




On-Vehicle inspection

13-79-85 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of b5l Componams

Wave Pattern Inspection Using An Analyzer
— (1) Remove the injector intermediate connector and connect the

3 “special tool (harness connector: MD998474),
4 {2) Connect the probe of an osciloscope as follows.
s X7 .
No.1 | No.2 [ No.3 | No.4 | No.5 | No. 6
cyfinder |cylinder [cylinder [cylinder |cylinder feylinder
CH1
Male connector
terminal No. 3 2 1 / 6 5
7FUISI3 Clip colour Green | White | Blue |Yellow | Red | Black
{lead wirg) {Green/| (White) | (Blue) |(Yeliow)| (Red) |(Black)
black)
Standard wave pattern
(V0r
Point A
'y Observation conditions
50! Function Special patterns
Injector cail | Pattent height Variable
induced voltage
{Approx. 7 x 10V) Variable knob pattern Display
. selector
Point B8
Injector drive time ‘ Engine r/min. | ldle speed (700 r/min.)
Power voltage
Pt '
0 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 Shert in the injector solenoid
appear at all.

{Point B}): Injector drive time

® The injector drive timing will synchronized with the MUT-IX
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.

====Idling
—_— Racing orrezor

® Mitsubishi Motors Corporation  Jun. 1994 PWJE9086-F . REVISED



On-Vehicle [nspection

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

13-79-86

HARNESS INSPECTION

1 ® Injector intermediate| Check for continuity between the
————— harness female injectors and the control relay. :
[- ’*ﬁ] connector ] i :
Vo ¢ Injector intermediate connector:
= Disconnected OK -1 2
= 4131211] .
- O si7iere] | ¢ Gontrol relay connector:
= Disconnected
@320 NOTE Repair th
[8i716 51 Touch the ohmmeter probes to both % 1. hgfr?;s;. ®
Control relay ends of the harness. (BE - @3
harness side
connector
TFU1498
2 ®Lr2$§£; intermediate | Check for an open-circuit, or a short- :
connector 1) | circuit to earth, between the engine
ey o5 | control unit and the injector.
»  Engine contro! unit connector;
Disconnected Repair the
O » Injector intermediate connector: harness.
5777615 Disconnected % (&1 - [2)
Ik = o
[ S Y ( - @)
AT (@E] - [3])
(@7 - g)

Injector’t  J
intermediate
ha

<SOHC> |

. . o
_Injector intermediate 2=
harness connector

gﬂ

e
- = ol
e S (A

A _/
TFU1500
© Mitsubishi Motors Corporation  Jun. 1994

ACTUATOR INSPECTION

Measuring Resistance Between Terminals
(1) Disconnect the injector intermediate harness connector.

(2} Measure resistance value between terminais.

Injector Terminals Resistance value
No. 1 8-3

No. 2 8-2 7

No. 3 8-1

No. 4 8—7 13-16 O
No. & 8-6

No. 6 8-5

{3) Connect the injector intermediate harness connector.

PWJIEQD86-F

REVISED




On-Vehicle inspection

13-79-87 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engines — of My e nspecti

Checking the Injection Condition

(1) Following the steps below, bieed out the residual pres-
sure within the fuel pipe line to prevent flow of the fuel.
{Refer to P13-79-16.})

(2} Remove the injector.

{3) Arrange the special tool (injector test set), adaptor, fuel
pressure regulator and clips as shown in the iliustration
beiow,

Fuefl high
pressure hose  MD998740

MD998706 Return hose

MD998706

Injector

Pressure regulator
{MD116395)

Clip

(MD998746) 7FUO145

(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 termiqat

FEUI493

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

Fuel lips tory uniess 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
f stops. disconnect the special tool and restore it to its
original condition.

O1ROS46
© Mitsubishi Motors Corporation  Jun, 1994 PWJES086-F ) REVISED




‘ On-Vehicle | ‘ (1
FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of Whi Components 13-79-88

@ Harness side
connector

Control relay

(= U A,V
‘(stepper motory=——- >_3 00
B e e L, |
o & . sELisoo)
_/_,d—— TFU148) @& Eguipment side
connector
Bali beaning Magnetic rotor =
|- 20800049 0008 1213
M‘H b b >\
21— Coil @ 5) 5]
Stepper Ny = N
— 3 V3 Va4 T8 idle speed
motor ™~ Col control servo
pICKUP | PICKUP PICK UP| PICK UP
CA[CTTO4 | Jommmme | SEm—
Ball beanng
Lead screw ; 4 17 5 18 Engine control umit
g Pintle ‘
/ -
A s
Throttle body seat 7rFU039

7FU0518

Engine control unit connector

iy

= = =

I EN IR AR S B

0l
Z
£
r
$E
oL
L
]

t

4
£
rs
[
X3

=

&>

[
ZL
g1
61
'Y
(3
3
€z
Tr
v
tr
(X
[
3
®
i
(1]
8%
0L
\ £
T

PFUOIO

OPERATION
e 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 PW.JES086-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 vaive

(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



13-79-89 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspeétion

= of MP! Components

INSPECTION
Using MUT-1I
Function {tern No. Data display Check condition Load state Standard value
Data reading 45 ;Stepper mo- ® Engine coolant tem- | Air conditioner 2-25 steps
 tor steps perature: 80-95°C | switch: OFF
; (176~-205°F)
Air conditioner Increase
® |amps, acces- oy
sory units: All switch: ON by 10-70 steps
OFF
¢ Transmission: Neu-
tral

¢ Idle position
switch: ON (com-
pressor clutch to
be CN 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
Measurement 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 stepper
motor-side connector terminal ® (red clip on the special tool),
terminal @ (blue clip), terminal @ {black clip} and terminal ®
{vellow clip) respectively.

Analizer

Special
patterns
pickup

-

ZFU1203

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.

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

© Mitsubishi Motors Corporation  Jun, 1994 PWJES086-F REVISED
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FUEL SYSTEM <6G72 — 24Valve Engine, 6G74 Engine> — of bl Componants__13-79-90

(Point B) {Point A}
N -anr:?n\gtaa\;\? F;ft:\i‘sfgoanp&eafs grs Coil reverse Induced electromotive force
30 . DU sapp - electromotive force  from the motor turning

{Approx. 3 x 10V)

1

20

10-
Stepper motor
control signal |
wave patterr

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

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.

01PQ209

© Mitsubishi Motors Corporation  Jun. 1394 PW.JES086-F REVISED




13-79-91 FUEL SYSTEM <6G72 - 24Vaive Engine, 6G74 Engine>

On-Vehicle Inspéction
— of MPIl Components

HARNESS INSPECTION

1 . Check for continuity between the idle
@ Harness side | snead control servo and the control
connector relay. .
* Idle speed control servo T |2
connector: Disconnected

32Tt @ 2 bj + Control relay connector:

8171615 000 NOTElsconnected . Repair the
® Control rela lj % ——= harness.
® harness sid(\a/ Touch the ohmmeter probes to both (@N2]5] -

connecior : ends of the harness. @i3)

T 6AF0070
2 Check for an open-circuit, or a short-
- circurt to earth between the engine
) _I control unit and the idle speed control —
emaiied servo. A
[ * Engine control unit connector:
e Disconnected Repair the
__] * ldle speed control servo % —1+ harness.
) Engine controt connector: Disconnected (@] - [@))
unit harness (&3] - @)
@ Harness side T 7 side connector (@a] - [5))
connector {@®X6] - 8
oiLoagr

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
maotor'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 idie speed control servo connector and
connect the special tool (test harness).

(2) Measure the resistance between terminal @ (white clip of
the special tool) and either terminal (@) {red clip) or terminal
3 {blue clip) of the connector at the idle speed control servo
side.

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)]

— . fol
i IS
AHE N
L J J
L
FFUO010
Jun. 1994
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of Ml Components . 13-79-92

e *\./3 __ﬁ Operation Check

= N : N (1} Remove the throttle body.
ﬁ\? ');gf!}\_-‘-ii (2} Remove the stepper motor.

Dhs Id d
e spee
J / ‘\\‘\é‘ control servo //

{(stepper motor)\

-@
&) N &
LSS (17 Fruras

(3} Connect the special tool {test harness) to the idle speed
control servo connector.

£ 7 clip (4} Connect the positive (D terminal of a power supply (approx.
/i ’ 6 V) to the white clip and the green clip.
& @ @
Green clip
Idle speed
control servo
; E—
MD998463 70078

{5} With the idle speed control servo as shown in the illustration,
connect the negative (@ 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 O terminai 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 vyellow clip.

Connect the negative O terminal of the power supply to
the red-and black clip.

® Repeat the tests in sequence from ® to @.

(B) If, as a result of these tests, vibration is detected. the stepper
motor can be considered to be normal.

@ ® ® ® ©
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On-Vehicle Inspection

() (o)
Power - .
transister Ignition coil
(=) =
@]
©]
{

ZFUNS57

| 13-79-93 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MPI Components
IGNITION COfL AND IGNITION POWER TRANSISTOR <SOHC>

Equipment side connector

T o
- O

Ignition switch
R LK 4 1ocK 4]5]8]
e [Slp aR [ "» s

transistor

Tachometer ——4

Engine control unit

srlgl E:AC?& |g:Acc
4
® Equipment
Ignition coil side connector
A B c
ZIE] | | I E}I!&'
13 12 11 eleloiole le

4
PICKUPIPICKUPRIPICKUP ® |gnition timin
W D D J o

3

10 23 11

2 1

€A e -@c 45024 g'%gk
No.t  Ne.3 No.5
4

adjustment
connector

1 [plpled

Ignition timing adjustment

@ermineﬂ

s

7FUI490

7FU1741

Engine control unit connector

Pou—==y P Ol iy

[N N PN P
—=|rfu]|n

01
£E
r
S
[
€
¥
5
[
£
8
&
4]
]

£l
1
oz
[ 4
(X4
£T

[
-

ST

)
o

or
i
[
y
r
S
9
£
]
&
[
t
z

Xy
<

PFUOIOT

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 AL When the
power transistor unit A is turned OFF, the primary
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. b cyiinders

© Mitsubishi Motors Corporation  Jun, 1994

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
turned OFF.

REVISED



On-Vehicle | i
FUEL SYSTEM <6G72 — 24Vaive Engine, 6G74 Engines — of M Components. 13-79-94

INSPECTION
Using MUT-II
<Spark Advance>

Function ltern No. | Data display Check condition Engine state Standard value
Data reading 44 Ignition ® Engine: Warming | 700 r/min (Idle) 7-23° BTDC
advance up
Y Timmg lamp: Set 2,500 r/fmin 27-47° BTDC . -
{set timing lamp to
check actual igni-
tion timing}
<Ignition Timing Adjustment Mode>
Function  |Item No. - Data display . Check Terminal condition Standard value
; . condition
Data list 36 ' Continuity presentor | e Engine: lgnition timing ad- ON
not present between Idling 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 ltem No. Drive Check condition Normal condition
Actuator test 17 Set to ignition timing ad- | ®  Engine: idling 5° BTDC + 3°
justment mode e Timing lamp: set

Wave Pattern Inspection Using an Analyzer

: ® |Ignition coil primary signal

] Refer to GROUP 16 - Ignition System.
o e Power transistor control signal.

Special

patterns <Measurement method>

pickup {1} Disconnect the power transistor connector, and connect the
special tool {test harness: MB391348) in between. {(All termi-
nals should be connected.)
A {2) Connect the analyzer special patterns pickup to the con-
ZEUNZ09 nector terminals (M (No.3-No.8), @ (No. 2—No. 5} and @
{No.1—=No. 4) in that order.

Analyzer

v,

rﬂre‘rnr 1r17
L PV b N N LN
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13-79-95 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
= of MPI Components

Standard wave pattern
Obhservation conditions

Special patterns

Function
Pattern height Low
Pattern selector Display

Engine revolutions

Approx. 1.200 r/min.

Vit

"—‘ T —"I T: Revolution time correspanding
I to a crank angle of 120°

ICv::rnpressnon I
ftep dead centrep
I
1

4
Crankshaft angle

-

I

[—_""—'" __

I
|
sensor output |
v[\;a\;e pattern 2I- ) ; : :
{Reference} _J
-- . i _____|
0 l i
i !
B| I :
¢, 6: Spark advance value
ar {Point) !
Power transistor \éval\ée pattern !
control signal vild-up
wave pattern  2f T
° OFF ON
Dwell section _
= Time
- 7FU1210
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine>

On-Vehicle Inspection
- of MPI Components

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

- - - Normal wave pattern

~-—7 ~—==n ~ ]
— ! ! ‘ r’ ‘1
AN 1 1
01L1060
‘ - - - Normal wave pattern

Ve —

01L0099

© Mitsubishi Motors Corporation  Jun. 1994

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.

® Example 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.

PWJES086-F

REVISED
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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
connector

| ®-2
Harness side
connector

© Harness side ® [G).
Harness side .. . h—
coppector connector + Ignition switch connector: OK > 2
3[2 Disconnected
6154 * Ignition coil connector: ;
Disconnected ngﬁ;gghe
NOTE T @a- em
Touch the ohmmeter probes to both
ends of the harness.
TFU1723
2 Check for continuity between the
@ power transistor unit and ignition coil.

* Ignition coil connector:
Disconnected

+  Power transistor connector:
Disconnected

3

—_— >

Repair the
harness.
—> (B8] - @1l

R R

TFU1724
3 Measure the power supply voliage of
. the ignition coil 'o ]
B-1 Har id ® Power transistor connector: ! K > 4
eSS Sias Disconnected
- ® Ignition switch: ON
113112111 __1sRepair the
Voltage (V) harness.
sV (@n), @13, 83
_[E — Ignition coil)
) —
TFU1729
4 ©-2 Check for open-circuit or short-circuit
Harness side ~—| to earth between the power transistor
connector [--Cl-{ﬁ] and engine control unit. OK —> | B
(6X5X4X3X2X1 ) : _C::% »  Power transistor connector:
H =) Disc_onneCted ] Repair the
+ Engine control unit connector: harness.
Disconnected “ —> (G} - )
— R
ngine ¢control i®[E) -
girc]ilele ggm'?:gtor (E’] - @] )
i 7FUI250
b -2 Check for continuity of the earth
Harness side circuit of the ignition power transistor.
connector «  Power transistor connector: m
00000 Disconnected Q‘& > 6
Repair the
harness.
> @ -
Earth)
7FU0700
© Mitsubishi Motors Corporatlon' Jun, 1994 PW.JEZ086-F REVISED



On-Vehicle Inspection

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

13-79-98

6 -2

' Harness side
- : connector
060000

Measure the power transistor control
signal voltage.

*  Power transistor connector:
Disconnected

+ Ignition switch: START
Disconnected

)

R

(@)
'3
;

7

7FUI060

. Eepair the
arness.
Voltage (V) G- )
05-40 (@©[2]-3)
(®[3]-[d)
7FU1252
Measure the terminal voitage of the
7 ] ignition timing adjustment terminal. —
® Ignition E\ ,-g ¢ Ignition switch: ON 16 \ 5 .
timing ) ‘ K AA
adjustment Voltage (V) \/
terminal [AROES 40-52
: Repair the
“ 1 harness.
g ©0a]-@)

© Mitsubishi Motors Corporation

Jun, 1934

ACTUATOR INSPECTION
Refer to GROUP 16 — Ignition System.

PWJES086-F
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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>

. Jgnition coil
{ignition power/% ||||||||||||
1 (P Equipment

transistor)
=3
= side connector
. 2

Ignition switch 1[2]3
R pLOCK ; 4/5(6

] ?
S.‘ .p’ST‘. #1LOCK

6 ~cCia g, AcC
- . 4
@ Equipment Equipment © Equipment
side connector — side connector| — side connector

TFUILB2 — ra—— —

{1

Ignition ¢oil
2 2 2
(@) Equipment side connector A B c
JE] | | SlE] | { SIE]
Z Z
D00 N 000000 1 1 1
®-2
13 12 11 OPIRPIC®
Power Slpark
: che B S 3 X PlUg
transistor | [Tacho "@A '@f 5C Nol ~ No3  No§
unit No.2  Nod Noé
5 |3 2 1[4
&
PICKUP |PICKUP |PICKUP ® Ignition timing -
Tachometer —¢ W o MDD adjustment
connector
Engine control unit A31 10 23 11 34
- .
Ignition timing adjustment
@erminal . i
N TFU1473
Engine control unit connector
PFUQIOT

OPERATION
Refer to P.13-79-93.
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On-Vehicle | i
EUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of Mpi Components 13-79-100

INSPECTION
Using MUT-I1
<Spark Advance>
Function Itemn No. | Data display Check condition Engine state Standard value
Datareading | 44 | 'gnition Engine: Warming | 700 r/min {idle) 2-18° BTDC
i advance up
Timing lamp: Set 2,000 r/min 18-38° BTDC

{set timing lamp to
check actual igni-

tion timing}
<lgnition Timing Adjustment Mode>
Function item No. | Data display Check Terminal condition Standard value
' condition !
Data list 36 Continuity present or Lo Engine: Ignition timing ad- ON
not present between idling 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 ltermn No. Drive Check condition Normal condition
Actuator test 17 _Set to ignition timing ad- | ® Engine: idling 5° BTOC £ 3°
justment mode ® Timing lamp: set

Wave Pattern Inspection Using an Analyier
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 Check for continuity between the
ignition coil and the ignition switch
(P Harness side ®. ®. ©_ Gl oK ) N
connector ?gg;isci Oi'de *» Ignition switch connector: 2
321 Disconnected
61512 * Ignition coil connector: ;
: Disconnected % E:%aé;;he
NOTE T @eE- oa
Touch the ohmmeter probes to both (®Z] - Eia))
ends of the harness. (€2 - )
TFU1501
2 Check for continuity between the
power transistor unit and ignition coil.
%}s's@s?ide + Ignition coil connector: 3
Disconnected OK —_
AU A *  Power transistor connector:
000000 Disconnected Repair the
-2
l arness side —t> harness.
connector E C ;
(€12 - ©fe)
TFU1502
3 Check for continuity between the
power transistor and ignition coil,
1 ®.®. 0 o OK — |4
arness side Harness side * Ignition coii connector:
connector connector DISCOﬂﬂGCtEd
- *  Powver transistor connector: .
Disconnected > Eaepnags ;he
O(( T (B - OF)
(@12] - Ol
(@121 - @l
TFU1503
4 Check for short-circuit to earth
between the power transistor and
ignition coil. OK > | B
.n @.®.0 * Ignition coil connector:
Harness side :
- connector Disconnected
*  Power transistor connector: Check the
Disconnected “ —~ 3 primary
circuit of the
ignition coil
for
short-circuit.
5 -2 Check for open-circuit or short-circuit
arness side ————| to earth between the power transistor
connector L-C:h@ and enging control unit. @ > 6
e -::-:% *  Power transistor connector: v
: Disconnected .
* Engine control unit connector: Repair the
Disconnected ' harness.
= (@] - )
Engip‘e control @E - )
undhanes (o51-[9)
T 7ru12s0
© Mitsubishi Motors Corporation  Jun. 1994 PW.JE9086-F REVISED



On-Vehicle Inspection

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

6 9 Check for continuity of the earth
%;ness side circuit of the ignition power transistor. /_\
connector ¢ Power transistor connector: .

; Disconnected @ — 7
Repair the
harness.

O(( > (©1 -
Earth)
@®-2 Measure the power transistor control
Ha;rrm]%s(;:stosrlde signal voltage. /‘\
ce »  Power transistor connector: OK\ —ly 8
Disconnected '
«  Ignition switch: START N
 Disconnected .
) Repair the
—tp harness.
) Voltage (V) “ ( ~ )
0.5-4.0 @z -3)
1 (©f3]- 9}
7FU1252
Measure the terminal voitage of the
8 ] ignition timing adjustment terminal.
- I + Ignition switch: ON /\
® Ignition IOK —ly
timing ¥ ' 1
adjustrment Voltage (V) u
terminal T e 20-52 |
Repair the
“ — T harness.
4 (@1-3)
7EU1060
ACTUATOR INSPECTION
Refer to GROUP 16 — Ignition System.
© Mitsubishi Motors Corporation  Jun. 1994 PWJESQ86-F REVISED
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On-Vehicle Inspection

13-79-103 FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> ~ of MP| Components

VARIABLE INDUCTION CONTROL SOLENOID VALVE <DOHC>

T ™ . \
(Variable induction
control solenoid valve

TFUI485

Engine control unit connector

AL~ e O o

n
1]

— |~ wlwie
O [ e |20 59 -

T L O RN (P8 4 RR1 0 B

[
L
LC
g £
15 P
[A2 ]
s
rs
g5
L]
g
[
-3
of
19

Lz
L

I8
N P

£r
rr
T
9 ¥
9
L
re
9
(Xl

-
B b R B R e R ed

21l
8.4
&

or

'

St

N

Control relay

Equipment side A
nn r i i i
connecto Variable induction

v :
] X % control solenoid valve

Harness side 9
conngctor

Engine
control
unit

S5EL1208

01A0324

SFUO10T
OPERATION
® The variable induction control solenoid valve is ® Battery voitage is supplied to the variable induc-
an ON-OFF type of solenoid valve, and converts tion control valve via the control relay. When the
the vacuum motor pressure into the intake mani- engine control unit turns the power transistor
fold pressure or atmospheric pressure inside the inside the unit ON, current flows to introduce the
vacuum tank. 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 ttem No. Drive contents Check condition Normal condition
Actuator test 11 Solencid valve is switched ® |gnition switch: ON Operating noise is heard
from OFF to ON. when driven
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©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 . . .
+  Variable induction control —
4)3]2| solenoid valve connector: OK > 2
8|7{6{5 Disconnected
B8 Control relay + Control relay connector:
harness side Disconnected .
| Repair the
connector NOTE “ = harmess.
Touch the ohmmeter probes to both (@1- @3
ends of the harness. -
&AFO073
2 Check for an open-circuit, or a short-
circuit to earth, bletween the \{anabig
. induction control solenoid valve an
® E’;ﬂ’;ﬁiﬁ;‘de the engine control unit. /_\ \

Engine
control
unit
harness
side
connector

PFU0040

¢ Variable induction control
solenoid valve connector:
Disconnected

+  Engine control unit connector:
Disconnected

- A

—3» Repair the
harness.

(@02 - B

ACTUATOR INSPECTION
Refer to GROUP 15 — Service Adjustment Procedures.
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\
On-Vehicle Inspection

13-79-T05FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engine> — of MP Gomponents
PURGE SOLENOID

PurE;e solencid

® Equipment side
connector Control relay

i Purge solenoid
4
t1j
2]
® Harness side ¢
SEL1Z08) connector 2

=
I

=

7FU1515

L9
Engine
control
unit
01A0324
Engine control unit connector
9FU0I0)
OPERATION
e The purge solenoid is an ON/OFF type of ® 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-II
Function [tem Ne. 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 I?WJE9086—F ‘ ADDED



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

On-Vehicle Inspection 1 3 _7 9_ 1 06

Y > ® Harness
/\5\ side
connector
ral31241 :
gl71615

Control relay
harness side

Check for continuity between the
purge solenoid and the control relay.

e Purge solenoid connector:
Disconnected

e Control relay connector:
Disconnected

NOTE
e Touch the ochmmeter probes

%

— 2

Repair the
= harness.

connector ”
10 both ends of the harness. : @0 - @R)
6AFO073
2 Check for an open-circuit, or a short-
. Engine| ' gircuit to earth, between the
‘c"grr‘fr“g%foﬁ;‘de “\"C_)-—Q gortro purge solenoid and the engine
v *s\iadfgess control unit. OK N
gGonnector e Purge solenoid connector:
Disconnected '
L— ® Engine control unit Repair the
connector: Disconnected % Iy P(g[“z:eﬁs@)
7FU0526
ACTUATOR INSPECTION
Refer to GROUP 17 — Service Adjustment Procedures.
Jun. 1984 PWJES086-F ADDED
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On-Vehicle Inspection

13-79-107 FUEL SYSTEM <6G72 ~ 24Valve Engine, 6G74 Engine> ~ of MPl Components

EGR CONTROL SOLENOID VALVE

EGR control
solenoid valve

ZFU514

Centrol relay

1 . .
A @ Equipment side
N connector

[1]2]

EGR control
solenoid valve

2
54
Engine
control
unit

01Wes?

Engine control unit connector
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OPERATION

® The EGR control solenoid valve is a duty controi
type solenoid valve. It makes control by leaking
EGR valve operating negative pressure to the
throttle body A port.

® Power supply from the battery is sent through the
control relay to the EGR control solenoid valve.
When the engine control unit turns off the power
transistor inside the unit, current no more fiows
through the coil and EGR valve operating negative
pressure leaks.

© Mitsubishi Mcotors Corporation  Jun. 1994
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TROUBLESHOOTING HINTS

If the resuits of EGR control solenoid valve on-vehicle
and off-vehicle inspections are normal but the self-
diagnosis code for EGR system failure is displayed,
check the EGR valve, vacuum hose and EGR passage
for blocking.

ADDED
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13-79-108

INSPECTION
Using MUT-II
Function i Itern No. Drive content Check condition Normal state
Actuator test ’\ 10 Change solenoid valve Ignition switch: ON Operating sound is
| from OFF to ON state heard when driven
HARNESS INSPECTION
1 ® Harness Check for continuity between EGR
side control solenoid valve and control relay
6 IN\T~|| connector ® EGR control solenoid valve —t>
connector: Disconnected 2
4131211 :
N EIEE e Control relay connector:
H | Disconnected
arness si .
conne?:tor © m —Repair the
NOTE harness.
Touch the chmmeter probes to (@0]-\(3))

SAFO074

both ends of the harness

Engine control unit
harness side connector

2

() Harness side
connector

Check for an open-circuit, or a short-

circuit to earth, between the EGR

control solenoid valve and the engine

control unit.

® EGR control solenoid valve con-
nector: Disconnected

. .
® Engine control unit connector: .
L— Disconnected % —> Repair the
harness.
1 (@2 - )
ACTUATOR INSPECTION
Refer to GROUP 17 - Exhaust Gas Recirculation (EGR)System.
ADDED
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ANTI-SKID BRAKE SIGNAL

<Standard wheelbase>>

=

control unit

" ABS

control unit

<Long wheelbase>
A —J //

16E0237

Engine control unit connector
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ABS ECU
ABS control unit equipment
side connector r@_s
(1]2]3]a] A [s[6[7]8)
[{9 [ro[1th2]13)1afi5hshzis A

r12

$—— ABS HU
Engine
control
unit a4
7FUN37

OPERATION

® The anti-skid braking signal is output by the anti-
skid braking system (ABS) control unit to the
engine control unit as a signal to indicate whether
the motor relay is being driven or not. The engine
control unit controls the idle speed control servo
by means of this signal, and gives accurate anti-
skid braking effectiveness.

® The ABS control unit turns the power transistor

ON when the motor relay is being driven, and the
output terminal which has battery voltage applied
is shorted to the earth. This causes the anti-skid
braking signal to change from HIGH to LOW.

HARNESS INSPECTION
] :

ABS control
unit harness
side connector

12400

Engine control
unit harness
side connector

6FU1543

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

* ABS control unit connector:
Disconnected

*  Engine control unit connector:
Disconnected

oK)

Repair the
m( —— harness.

(@0z- )

© Mitsubishi Motors CQrporati_on
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FUEL PRESSURE
HOW TO REDUCE THE INTERNAL PRESSURE
Refer to P.13-79-21.

FUEL PUMP OPERATION CHECK
Refer to P.13-79-21.

PWJES086-F
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FUEL PRESSURE TEST <SOHC>

(1) Reduce the internal pressure of the fuel pipes and hoses.
(2} 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.

(3) Seta fuel pressure gauge on the special tool, placing an ade-

Fuel pressure guate O-ring or gasket between the gauge end special tool
gauge to prevent fuel leaks.
{4) Install the special tool set in the step (3} between the delivery
O-ring or gasket pipe and the fuel pressure gauge.
MD998709
MD998742
1FUO157
/} 4“ (5) Connect a jumper wire to the terminal for activation of the
b == / Ly fuel pump and to the positive (+) terminal of the battery to
Eﬁg!ﬂg;mmal ii o ' ’ T, 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.

{6) Disconnect the jumper wire from the terminal for activation
\

e /i
) of the fuel pump to stop the fuel pump.
‘L'( (7) Start the engine and let it idle.

©) @
(8) Measure the fuel pressure during idling.

o - Standard value: Approx. 270 kPa (38 psi} at curb idle
7EU1493

S ;‘&
m‘\s,
A

!.
S
s
@n

?.

ﬂ
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On-Vehicle Inspection

13-79-111FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engines ~ of MPl Compononts

(9) Disconnect the vacuum hose (blue stripe} from the intake
manifold and plug the nipple. Then measure fuel pressure.

Standard value: 330370 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 aiso.

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

® Fue! pressure is too low.
® Fuel pressure drops during racing.

® 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 deterioration.

Replace the fuel pressure reguiator.

Fuel pump low discharge pressure.

Replacé 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 andfor
pipe.

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

Damaged vacuum hose or nipple
clogging.

Replace the vacuum hose, or clean
the nipple.

© Mitsubishi Motors Corporation Jun, 1994
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FUEL SYSTEM <6G72 - 24Valve Engine, 6G74 Engines — of MPl 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. 13-18))

{15)Disconnect the fuel pressure gauge and the special tooi 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.

(D 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.

PWJE9S086-F
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e

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.

7FUI506

MDS98753

{(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.

Fuel pressure
gauge

O-ring or gasket

03wWed1

() Attach the special tool set in step (3) to the delivery pipe.

JFUI507

check terminal

{6) Connect a jumper wire to the terminal for activation of the

U)ﬁlpump = 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.

-
TEU1493

{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 probabie cause by
referring to the table on the next page, and then make the
appropriate repair.

© Mitsubishi Motors Corporation  Jun. 1894 PW.JES086-F 7 ADDED
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Condition

Probable cause

Remedy

Fuel pressure is t0o 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

‘Replace the fuel pressure regulator.

deterioration.

Fuel pump low discharge pressure.

Replace the fuel pump.

Fuel pressure is too high.

The valve within

regulator is sticking

the fuel pressure 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.

Injectbr 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 instaliation bolt at the specified torgue.

Tightening torque: 5 Nm {0.5 kgm, 3.6 ft.Ibs.)
{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.

PWJE9086-F ADDED .
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FUEL SYSTEM <4G64 Engine> — General Information

FUEL SYSTEM <4G64 Engine>

GENERAL INFORMATION
MULTI POINT INJECTION SYSTEM DIAGRAM

E13BBAH

*1 Oxygen sensor *10 Barometric pres- *1 Injector
*2  Airflow sensor sure sensor %2 I|dle speed control servo
*3 Intake air tempera- « |gnition switch — %3 Purge control solencid
ture sensor ST valve
*4 Engine coolant s Power supply ¢ Fuel pump control
temperature sensor + Vehicle-speed sen- {control relay)
*6 Throttle position sor Engine con- * Air conditioner power refay
sensor ¢ Air conditioner trol unit ¢ Igniticn timing control
*6 Idle position switch switch » Selfdiagnosis output
*¥7 No. 1 eylinder top ¢ Engine warning lamp
dead center sensor
*8 Crank angle sensor
*9 Motor position sen-
sor
Canister
iy * *2
pirfiow oo ahign | 17 /5C sevo (o Moton
sensaf position switch} ‘ / / FIAV (Wax Type)
2 %10 T OFF & ON
Air cleaner Purge control
solenoid valve
J
Air inlet a0 g g |Crankangle
VAT sensor
] No. 1 eylinder
Intake air = (D— *7 <top dead center
temperature sensor m Plrjeessure Distributor Sensor
U J Regulator
Fuel tank ~—~ — =|—==— Euel pump
PCV Valve Injector —
*1 /
*4 THERMO
Oxygen sensor O VALVE
\éa%lum hose color
Engine coolant temperature sensor Y: yéﬁga,
Catalytic converter L: Light blue
R: Red
B: Black
PCV: Positive Crankcase Ventilation
ISC: Idle Speed Control SFU1695
© Mitsubishi Motars Corporation Feb. 1991 PWJES086
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| FUEL SYSTEM <4G64 Engine> — Specifications 13-81
SPECIFICATIONS |

GENERAL SPECIFICATIONS E13CAB
ltems 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 pump
Type - Electrical, in-tank type
Driven by ' . Electric motor

Throttle body

Throttle hore mm (in.} | B0 {1.968)

Throttle position senseor Variable resistor type

idle speed control servo Electric moter

Idle position switch Contact type, within throttle position sensor
Motor position sensor Variable resistor type

Engine control unit

Identification madel No. . E2T37771
Input sensor :
Air flow sensor Karman vortex type
Barometric pressure sensor Semiconductor type
intake air temperature sensor Thermistor type
" Engine coolant temperature sensor Thermistor type
Oxygen sensor Zirconia type
Vehicle speed sensor ' Reed switch type
No. 1 cylinder top dead center sensor Photo interruptor type
Crank angle sensor Photo interruptor type
| Actuators
Control relay type Contact switch type
Injector type and number Electromagnetic 4
Purge control solenoid valve ON/OFF type solenoid valve

Fuel pressure regulator
Regulated pressure kPa {kgfcm?, psi) | 335 (3.35, 47.6}

© Mitsubishi Motors Corporation  Feb, 1991 PWJES086
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SERVICE SPECIFICATIONS E13CB-B
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. | 750+100
Idle speed when air conditioner ON ' : r/min. | 900 at neutral position-
Basic idle speed ¢/min. 750+50
- Throttle position sensor output voltage V | 0.48-0.52 at curb idle
Throttle position sensor resistance kQ | 3.5-65
ldle speed control servo coil resistance [at 20°C (68°F)] £ | 5-35
Motor position sensor resistance k2 | 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 tkgfemn?, 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
{tems Specified sealant Quantity
Engine coolant temperature sensor threaded portion | 3M Nut locking Part No. 4171 or equivalent | As required
SPECIAL TOOLS E13DA-8
Tool Number Name Use

MB991341 Multi-use tester
assembly

+ Reading diagnosis code
MPI system inspection

L ]

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 PWJES086



FUEL SYSTEM <4G64 Engine> — Special Tools 13-83

Tool Number ‘Name - | Use

% . MD998706 lnjecfor test set » Checking injection condition of injector

MD998740 ' Injector test adaptor

&

MD998746  Clip

MDS98464 Harness connector s Inspection with oscilloscope
{4P, square)

MDS98700 Hose adapter + Measurement of fuel pressure
Red harness (for DL} MB991223 Inspection harness » Measurement of terminal voltages
set connector
éf?fc’ ¢ Pin contact
ressure
White harness {for LC) ﬁ,] spection

e harness
“‘ﬁ'/?f e Marketing tester
o : connection probe

{for general

connectors}

& Mitsubishi Motors Corporation  Feb. 1991 PWUJES086
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FUEL SYSTEM <4G64 Engine> — Troubleshooting

Engine warning

lamp N
\

TFU1164

© Mitsubishi Motors Corporation

Feb. 1891

TROUBLESHOOTING

EXPLANATION OF TROUBLESHOOTING PROCE-
DURES

Refer to P.13-7.

EXPLANATION AND PRECAUTION RELATED TO
HARNESS CHECKING

Refer to P.13-8.

E13EFAK

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
lamp engine warning lamp is it 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

No. 1 cylinder top dead

Oxygen sensor
. 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 abnormali.

ENGINE WARNING LAMP INSPECTION
Refer to P.13-10.

PWJES086



FUEL SYSTEM <4G64 Engine> — Troubleshooting

13-85

SELF-DIAGNOSIS

The engine contro!l unit moniters 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.

Qutput Diagnosis item . Diagnosis code Check item (Remedy)
preference
order No. Memory
1 Engine control unit - - (Replace engine control unit)
2 Oxygen sensor 1 Retained + Harness and connector
s Oxygen sensor
s Fuel pressure
s Injectors
{Replace if defective.)
» |Intake air leaks
3 Air flow sensor 12 Retained + Harness and connector {If harness
and connector are normal, replace air
flow sensor assembly)
4 Intake air temperature 13 Retained ¢ Harness and connector
sensor ¢ Intake air temperature sensor
b | Throttle position sensor 14 Retdined ¢ Harness and connector
¢ Throttle position sensor
¢ ldle position switch
© Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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FUEL SYSTEM <4G64 Engine> —

Troubleshooting

Output Diagnosis item Diagnosis code Check item (Remedy)
preference ‘
order No. Memory
6 Engine coolant 21 Retained + Harness and connector
temperature sensor * Engine coolant temperature sensor
7 Crank angle sensor 22 Retained » Harness and connector (If harness
and connector are normal, replace
distributor assembly.}
8 Top dead center 23 Retained s Harness and connector {If harness
sensor (No. 1 cylinder) and connector are normal, replace
distributor assembly.)
9 Vehicle speed sensor 24 Retained o Harness and connector
{reed switch) e Vehicle speed sensor (reed switch)
10 Barometric pressure 25 Retained e Harness and connector {If harness
sensor and connector are normal, repiace
barometric pressure sensor assembly.)
11 [gnition timing 36 - e Harness and connector
adjustment signal
12 Injector 41 Retained s Harness and connector
+ Injector coil resistance
13 Fuel pump 42 Retained ¢ Harness and connector
+ Control relay
14 Servo valve position 55 Retained + Harness and connector
sensor s ISC servo {If harness and connector
are normal, replace I1SC servo
assembly.)
16 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.

© Mitsubishi Motors Corporation  Feb. 1981

READ OUT OF MALFUNCTION CODE

Refer to P.13-11.

PWJES086




FUEL SYSTEM <4G64 Engine> — Troubleshooting 13-87

CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

Problem symptoms | Starting | Idiing stability Driving Spti%%—
[~
B
k= z
EHRAE
e | &5 5
=3 I N S 2 o
s | Z|lo|2l2|= 3 o)
& 2 i B 2 c % g ©
slo|2lg|al2]8|e 22| ¢
sl2(cie|S|B|®|2|x|olx|s|
= |5/218]|8 é 5| 518|2}8 g =
Check ltems 2| |3|2|Ez|&|S|a|adie|a ovd
Power Supply oo P.13- 98
Engine Control Unit Power Earth @3 ' P.13-100{
Fuel Pump @B|Cn oniom|o®m P.13-101
Air Flow Sensor @ ®E|®E @3 P.13-104
Intake Air Temperature Sensor ® ‘ @ME @@ ®o P.13-108
Barometric Pressure Sensor C|on|eE @@ P.13-110
Engine Coolant Temperature Sensor QEOONEE|®E|GB@A @6 P.13-111
Throttle Position Sensor ®6 ®r®E P.13-112
Idle Position Switch @Eeaen P.13-114
Servo Valve Position Sensor (oRailoNE] [ogn| ® P.13-118
Top Dead Center Sensor ®B|® ® - |em P.13-118
Crank Angle Sensor ®6E|® ® & e P.13-121
Ignition Switch — ST @m{ea ' P.13-123
Vehicle Speed Sensor : @ @ P.13-123
Air Conditioner Switch and Power Relay @ P.13-123
Oxygen Sensor ' @ P.13-124
Injectors @m0 GEeaez{®m ®m ® P.13-126
Idle Speed Control Servo (BC Motor) @ROOeE|@A ' P.13-131
Ignition Coil and Power Transistor @ OO @ lom @[ P.13-133
Purge Control Solenoid Valve ® ' P.13-137
Fuel Pressure ®E|®H @EI®E|®E @3 _|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)

ltem

Symptom

Won't start
{no initial combustion)

The starter is used to crank the engine, but there is no combustion within the
cylinders, and the engine won't start.

Starting

Starting problem
{initial combustion, then stall}

There is combustion within the cylinders, but then the engine soon stalls.

{Starting takes a long time.)

Engine won't start quickly.

Idling. instability  {Rough

idling)

Engine speed doesn’t remain constant; changes during 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.
=
g Incorrect idling speed The engine doesn’t idle at the usual correct speed.
=) o e ; .y e .
£ | 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 tnitial Sl
order to accelerate from the acoelerator / s
speed at which the vehicle is 3 | Gepression oL
now traveling, or a temporary 2 o /\
drop in vehicle speed (engine a PRV
r/min.} during such acceleration. 2
Serious hesitation is called 2
"Sag”.
Tirme 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.
B+
.5 | Stumble Engine r/min. response s
a delayed when the accelerator
pedal is initially depressed for
acceleration from the stopped 3 Normal
condition. a
o | Initial
I | accelerator //
8 | pedal s
depression A 7
Idling Bl Stumble
_ o Time 1FU0224
Shock The feeling of a comparatively large impact or vibration when the engine is
accelerated or decelerated. ' ' ‘
Surgé This is repeated surging ahead during constant speed travel or during variabie
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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[tem 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.

Stopping

Run-on (Dieseling}

The engine continues to run even after the switch is turned OFF. This is
called dieseling. ' ‘

%= Fixed SAS . __

: —

Throttle link _ e
- 7. \ .

Lock nut Adjusting
. . nut
: ’7 v . :
ot
O7TROO19,

@ Mitsubishi Motors Corporation  Feb. 1991

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.
{3) 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
Hefer to P.13-14.

FUEL GAUGE UNIT REPLACEMENT E13FDAD
Refer to P.13-15. ‘

2-WAY VALVE REPLACEMENT r3FFAD
Refer to P.13-15.

FUEL PUMP OPERATION CHECK E1SFGCF

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) Start the engine and warm it up untii 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. ,

{b) 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.

(8) 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.13-93.)
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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IDLE - POSITION SWITCH AND THROTTLE POSI-
TION SENSOR ADJUSTMENT E13HAKD2

(1} Disconnect the connector of the throttle position sensor.

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

(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 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 peint 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.

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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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 tuming it
counterclockwise to fully close the throttle valve.

{4) Tighten the fixed SAS siowly to find a point at which it
contacts the throttle iever {(where the throttle valve starts
opening). From that point, tighten the fixed SAS further
T 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.13-83))

(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, 1SC 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 203°F)
e Lights, electric cooling fan, accessories: OFF
e Transmission: Neutral '
e Steering wheel: Straightforward position

(2) Connect the multi use tester (MUT) to the diag'nosis 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.

Ignition timing

adjusting connector
]

7

4

.

(5) Start the engine and run at idle.

{(8) 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 wvehicle 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) 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 vaive (FIAV). In such
a case, replace the throttle body.

{8) Turn the ignition switch OFF.
{9) 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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13-95

ON-VEHICLE INSPECTION OF MP! COMPONENTS £13044D
COMPONENT LOCATION |
Sy
E 7 / 6 .
- ¥ 1\\ -~
N
xS =
’-\’ / v 2 T T i
—& i V—
ﬁ(\ 2 %
é SFUI704
=
FFU167
Name Symbol | Name Symbol
Air conditioner relay A Ignition timing adjustment terminal Q.
Air conditioner switch M Injector J
Air flow-sensor Idie speed control 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 G -
top dead center sehsor Purge control solenoid valve i
Engine control relay L Self-diagnosis connector P
Engine control unit 0 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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Air conditioner
compressor
power relay

]
Idle speed
control servo

l_ G6FU1708

&
Engine coolant

temperature sensor
e U

— 6FLIT709

/7.Crank angle sensor and

© Mitsubishi Motors Corporation  Feb. 1991
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— 1

5 <Throttle position

sensor (TPS) -
-

ey

— "~ BFUI710

Fuel pump
check terminal
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7EUN70
Speedometer
Y
X \\ £ - Vehicle-speed
W B\ sensor
Air conditioner j EE ] B‘ W
~switch 1 VL2 AT U T T T T 7Pun1rs 18W1506

Self-diagnosis ~
- connector

ignition timing
adjustment |
termlrlal

6FU1718

COMPONENT INSPECTION PROCEDURE
USING MULTI USE TESTER
Refer to P.13-22.
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T - + Ignition switch [IG
K i gnition switch [1G,]
Engine control
. —~ L Equipment side connector
@ . v
[1[2]3]4]
Engine Engine contro! relay 5(6]7]8
control h 4 f 8
(/ -
7FUN70 ¥ g
2 3 6
A
! | S5EL1800
@ Harness
2 side connector
102 107 Engine control unit
\/ N
BATT BATT

01A0344
Engine control unit connector
VL= S == T 1= 1 N
slelelale| (R =l =l B
BEECHIEEREER R F R EEEE A SRS
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 Igniticn switch:ON sV
. power-supply voltage
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HARNESS INSPECTION

1 Measure the power supply voltage of
the engine control relay.
. . ¢ Engine control relay: Disconnected
@ Harness side ® Ignition switch: ON
ConNector — 2
[4]3]2]1] Voltage (V) ‘Repair the
Bi7lels hamess.
l sV o —{5 (ignition
X( switch —
® &)
' = 01A0521
2 Check for continuity of the earth
circuit
®) Harness side * Engine control relay tonnector:
connector Disconnected ,
. —» |3
413
81z Repair the
ha(gess.
—ln (@ [6] -
L % Earth)
Q1AD369
3 R Measure the power supply voltage of
] the engine control relay.
5 3 ¢ Engine control relay connector:
= o Disconnected > 4
falslz]1] -
8|7]6[5 = Voltage {V) F\‘epair the
@ Harness side i sV % N ?Baar?t?esrs‘
X — -
connector Q b ® )
01A0381
4 Engine control unit ) Check for open-circuit, or
harnesst side short-circuit to earth, between the
connector engine control unit and the engine ‘
control relay. ‘
e Engine control unit connector: —
J , Disconnected
r; g g ﬂ il Engine control relay connector: Repair the
Sl Disconnected. harness
@ Harness! side % —d ([ —@%)
connector (0071 -®3)
01A0374

@ Mitsubishi Motors Corporation

Feb. 1991

PW.JES086




13-100 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MP] Components

6FU0751
U3
= 4 © o
5 8
56 AN ‘L
N B
7 ® ®
ECI163
133
f 1‘E 4 © o
e 8
7
56— L
© @
ECI162
© Mitsubishi Motors Corporation  Feb. 1991

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 contro} relay coil.

Measured Terminals Continuity
P-®
Yes {approx. 95
@ - © Pp!
©®-@ Yes (approx. 350)
®-8 Yes One direction only

{2} Check the continuity between terminals 1 and 4 of the
engine control relay contacts.

Relay Coil {(Between terminals &-@) Continuity
When not energized No {2}
When energized - Yes (0Q)

(3) Check the continuity between terminails 2 and 4 of the
engine control relay contacts.

Relay Coil (Between terminals @-®) Continuity
When not energized : No {0}
When energized Yes (0Q)

(4 If the control relay is faulty, replace it.

ENGINE CONTROL UNIT POWER EARTH
Refer to P.13-26.
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FUEL PUMP
// Fuel pu?’lp \
connector
Fuel pump

/ chec& terminal

FUNTA2 03We17

—_ C
r——-ﬂ—u]ulu]l]:]nl—:}—
|

gnition switch [ST)

Engine controt v

Equipment rela .
side connhector A7 4 A4 relay Y 2) Equipment

DahLd| side connector
® A4 2R =
-y L
11213(4
51617|8 ng Lt \>S1 Q Fuel pump
OFF
— ON -
/ "
IN%
6YsY 1Y T J
2 ol .
- | L= - N
4131211 u-' Fuel pump el
8|/716 iuaoo check terminal o 1202
® Harness A56 Harness
side connector side connector
Engine
control
unit
. 6FUN720
Engine contro! unit connector
rUTE'U_ L= | =1 | S
s[glglz|s| [2ffalsl ol -] Jel-EER
glglalsl [BEREFSER EEibsEslERRREE

01L0838
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OPERATION

e Activates the fuel pump during engine crank-
ing and while the engine is running.

e \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 tc the
fuel pump.

INSPECTION
Using Multi-use tester (MUT)

¢ 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 fuel pump.

Function item No. | Activation

Check conditions

Check description

Normal condition

07 Agctivates fuel

pump and cir-

Actuater test

® Engine cranking
& Fuel pump forced

Pinch the return hose
and feel the pulsa-

Pulsations can be feit.

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// Fﬁel Etémp_ |~ | Check the fuel pump.
: chee e/rmina o Apply battery voltage to the checking
terminal and operate the pump.
oK — [2
Check for continuity of the earth
circuit.
. EL_JeI pump %onnector:
n
isconnecte —is 3
Repair the
,ha.rn%s.
% —i>» (@ L] -
b Earth)
1FU0S21
Check for continuity between the fuel
pump and the checking terminal.
@) e Fuel pump connector: Disconnected
Repair the
he!%sls.
—t { E -
oK — &%
Hamess side connector -
1FU0522
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13-103

4 ] Check for continuity between the
ll © :\5\ checking terminal; and between
: the_engine control relay terminals.
1 ) ¢ Engine control relay connector: —
=) Disconnected > |3
s Fuel pump connector: .
Disconnected Repair the
| h%neﬁ..
=3 = -—-—) ( -
® Harness AN % ©m
side connector BREHE (© 1 -
..
8FUO308 109] )
5 Measure the power supply voltage of
.the engine control refay.
e Engine control relay connector: _
— Disconnected
82 ® Ignition switch: START (when — 6
®Harness (i3 = checking & [71)
side I a716(5] Repair the
connector ,l, harness.
¥ Py Voltage (V) (® @ -
L Q ' _ % —T> Battery)
Harness side = 8 or higher { Y -
connector Ignition
01A0504 switch)
6 Engine control uit Check for an open-circuit, or a
hamess side connector | short-circuit to earth between the
engine control relay and the engine
Hamess side control unit. > 7
connector s Engine control relay connector:
® Disconnected .
4131211]  Engine control unit connector: Repair the
(8l7161o] Disconnected ?a@r)ns.
— b -
' Q(( > )
= T 01A0354
7 Check for continuity, of the earth
circuit.
Hamess side + Engine control relay connector:
Disconnected.
connecter e :
® @ > L8
817 Repair the
harness.
—_— (®[E -
% Earth)
01A0351
8 Check for an open-circuit, or a
_ short-circuit to earth between the
Harness side @) L-{g;:zi:;‘osrlde engine control relay and the fuel
connector B . pump.
4131211 s Engine control relay connector: —>
8|7:6(5 Disconnected -
+ Fuel pump connector: Repair the
Disconnected ?arnens]s.
_> -
oK ¢35
) 1FU0472
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FUEL PUMP INSPECTION

Refer to P.13-15.

ENGINE CONTROL RELAY INSPECTION
Refer to P.13-100.

AIR FLOW SENSOR

M13YFAAT
Control relay
Air flow sensor Ad
é v
< . :
N Air flow —
Sensor
on &i 5 Y3
SFU1707 _ .
® Equipment side connector
X3 AXEXEXZXElp : _ PICKUP
@® Harness side connector )

=4 ' | A7 17J\24 Al0
= v Engine
iy - control
< unit
3 PSR E TR
o DU CGDOVIO N
f seusoal Lera
5 5V
(2]
f’_,_ Engine control unit connector 7FUoBIS
3
] L 2[Rzl R Rl FNEIES

Air flow rate (liters/second) = [o[< [~ ; $I§§ :‘D!’rfﬁf% o 1 :%I

162451 i U= U ne=nd
0110838

OPERATION

® 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.

® 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,

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

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 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.
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INSPECTION
Using Multi-use tester (MUT)
Function ltem No. | Data display | Check conditions Engine conditions /min. | Standard value Hz
Data reading | 12 Sensor + Engine coolant temperature: 750 (idling) 37-63
: detection air 80-95°C (176-205°F) 2,000 76-116
flow e Lights and accessories: OFF -
{frequency) * Transmission: neutral B Ra(?mg ::gg%zre‘gy
e Steering wheel: neutral position by 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.

Wave Pattern Inspection Using an Analyzer

Analyzer
00 0O0HT e Measurement Method
QQ@@L 00006 (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.
]
7EUL195

Standard wave pattern ‘Observation conditions

Vi
10

Observation conditions
{from conditions on prewous page, englne speed is mcreased by raCIng)

V)
.. o The time {cycle time} T is reduced : i

10p 3 __when the amount of lmake Function Special patterns

n >4 air increases. ‘Pattern height Low

- LA - T2 |e—Times T1 and T2 are equal. Pattern selector Display

Engine r/min. idle r/min. (750/min.)
Tirne
0 7FUN99 .

Time

7FU0880

® Mitsubishi Motors Corporation

Feb. 1991

PWJES(86




13-106 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

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

T | Short wave pattern is output even when the engine is
not started.
o1PO199 ® Examp|e 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.

HARNESS INSPECTION

1

Measure the power supply voltage.

e Connector: Disconnected
s Ignition switch: ON N 2

Eepair the
Voltage {V) arness.
g 0)(( (@ -

: =1 Control
sV relay) or
check the
= control
7FU0655 . relay

(® Harness side
connector

00000000

.H;E

Measure the terminal voltage.

» Connector: Disconnected
s lIgnition switch: ON 1, 3

@ Harness
side
conhector Voltage (V) ;
o Repair
X( —" the
4.8-5.2 harness.
(@ - m)

7FEU0656
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Check for continuity of the earth
circuit.

s Connector: Disconnected __, 4

OX( Repair
—" the

harness.
(@(5) -
17
7FU0657 1
Engi | L
4 ot hamass | Check for continuity between the
® Harness side side connector | air flow sensor and the engine

connector

» Engine control unit connector:

Disconnected Repair
0% " the
harness.

(@m - E

control unit.
+ Airflow sensor connector:
~ Disconnected

T 7EU0745
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INTAKE AIR TEMPERATURE SENSOR

b
o
: :
" =
[e}] =
Lo < @]
Air flow sensor
' o Temperature Temperature
6FUI707 16Z458 1621008
® Equipment - :
side connector : :
e @ Intake air
(DREEEXTXE temperature
Air flow sensor sensor
connector 5 6
Intake air )
temperature sensor 7FU0658 I
@ Connector Engine
at harness 04 g control
side 17 unit
DNOO0ON0
5EL1803 7FU0800
OPERATION

TROUBLESHOOTING HINTS

INSPECTION

Using Multi-use tester (MUT)

FUEL SYSTEM <6G72 Engine> — Refer to Intake
Air Temperature Sensor (P.13-34).

© Mitsubishi Motors Corporation
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oK —+ 2
aK

Check for continuity of the earth
circuit.

Repair the
—> harness.
(@A(E] - [,
()

Measure the power supply voltage.

® Connector: Disconnected
¢ |Ignition switch: ON @ N ‘!

0000
e e e )

Voitage (V} Repair the
% —+f> harness.
45-49 ‘ (@16]-[8]

7EUQS60

SENSOR INSPECTION

FUEL SYSTEM <6G72 Engine> ~ Refer to Intake
Air Temperature Sensor (P.13-35}).

© Mitsubishi Motors Corporation  Feb. 1991 PWJES0B6
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BAROMETRIC PRESSURE SENSOR , MI3YHAAT
= A= =
7/ . X ®Equipment
‘ . side connector
T X2X3XABXEXTXE]
Air flow
Sensor
connector
Barometric pressure sensor
Air flow sensor o
6FU1707 ®Harness
side connector X
Barometric = \
pressure ] 2 L1 N2 5
sensor - ‘
(BX 265X )
SEL1803 T
7FU0663 Engine 13" 23 16 14 N\ 24
Av4
Output Voltage m}m’ o o Y
. &8
5V BV brad rr
3+
Engine control unit connector 6FU1610
2 -
BEEL==t N == | I 1= 1 S
212122 = [S=]ke] 2ln] & DS (G a8 oo =i = e SIS =)
Barometric pressure menHg 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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HARNESS INSPECTION

1 @ Harness side connector Check for continuity of the earth
; circuit.
C . Disc ted
. onnector isconnecte @ — 2
A ]I;iepair the
% ~—t> harness.
@ -
17, [24]
7FUD657
2 Measure the power supply voltage
_ of the barometric pressure sensor.
(8X7X6)X5X4X3 21 . Conr)ector: Disconnected
connector
Voltage (V) .
Repair the
—t> harness.
48-52 ( _
(23
7EU0665

Engine control o
unit harness | Check for an open-circuit or a

side connector| short-circuit to earth, between the
engine control unit and the
barometric pressure sensor.

s Air flow sensor connector:
Disconnected

(8X7X6X5X4X
(A Harness side
connector

-4

Q|| &8®

¢ Engine control unit connector: Repair the
_ Disconnected —> harness.
@z

7EU0666

ENGINE COOLANT TEMPERATURE SENSOR

= -—— | OPERATION
Engine coolant TROUBLESHOOTING HINTS
ternperature sensor

INSPECTION

Using Multi-use tester (MUT)
HARNESS INSPECTION
SENSOR INSPECTION

FUEL SYSTEM <6G72 Engine> — Refer to Engine Coolant
Temperature Sensor (P.13-38, 39).

I 6FU1709
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THROTTLE POSITION SENSOR M13vJAB
_ J 2 f\" =
’ l ® Equipment side éonnector Throttle position sensor
10000
———MM{WW—
Y, [
® Harness side connector ~
I T ~ ~ ~-
% S 4 2 i
osition o=
gensor ; WESBE Y |
[ erutser ==
qa3X2Xn T T
SEL1400
L 17 A24 19 (13 A23
lal
 contor Y N
unit
777'7 & <
BV 5v
Terminal
voltage 6FU1240
v}
Engine control unit connector
—LITE’JLW =11 S =1 N
Minimum Maximum EEEEE| R F e e B
: ) slelglgl =] SRl [El=ls ]t s
Throttle shaft turning angle
1624861 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 - Y
Data reading |14 Sensor Ignition switch: left ON [Set to idling position. [ 450 — 550 .
. detection jfor 15 secondes or more - -
voltage Open gradually. Becomes higher proportionally to

valve opening

Open fully.

4,500 — 5,600

© Mitsubishi Motors Corporation  Feb. 1991
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HARNESS INSPECTION

1

Measure the power supply voltage
of the throttle position sensor.

‘ & Connector: Disconnected
H s side - - e : . ——
@ Harness side ® lgnition switch: ON - 2
L Iy Voltage (V) Repair the
—3 harness.
48-52 (® [4] -
-ﬂ r
6FU1241
2 Check for continuity -of the earth
circuit. :
+ Connector: Disconnected —> |3
I Harness side Repair the
J " connector harness.
T (® & -
7],

6FU1242

Harness side
connector

Engine control unit
harness side
connector

-

= 6FU1243

Check for an open-circuit, or a
short-circuit to earth, between the
engine control unit and the throt-
tle position sensor.

+ Throttle position sensor
connector: Disconnected

* Engine control unit connector:
Disconnected

T
Repair the
—>» harness.

(® 2 -
[sl)

29 29| &®

Throttle position
sensor connactor

J

6FU1244

© Mitsubishi Motors Corporation
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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 kO |

{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 vaive
opening angle.

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

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

PW.JE9086



- 13-114 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

IDLE POSITION SWITCH Engine control unit
Terminal :
voltage '
vVl & : J: 717—
i
P OFF
12k - e o . OfF AA
14 24 17
of— - —ON__
1 p—
1 -
Throttle shaft
turning angle 012092 I
ldle
® Connector at .
harness side g\?vsl;ggn 3 4
v @ Equipment
e side connector &
RN :
)
'@I@I@Io:' Throttle position
5EL1400| SENSOr connector
- 7FU0488
OPERATION
TROUBLESHOOTING HINTS
INSPECTION

Using Multi-use tester (MUT)

FUEL SYSTEM <6G72 Engine> - Refer to Idle
Position Switch (P.13-43).

HARNESS INSPECTION

Measure the power supply voltage

of the idle position switch.
e Connector: Disconnected 2
s lgnition switch: ON

Voltage (V} Repair
OX( the

4 or higher harness.
@BE -

1 @ Harness side
connector

Check for continuity of the earth

circuit.
+ Connector: Disconnected AQ

OX( Repair
the

harness.

(@4 -

7, 24

® Harness side
connector

6FU1242
© WMitsubishi Motors Corporation  Feb. 1991 PWJES086
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N _;\\\‘{E:IUJ \
| @ O __
/

7
AN

¥
(X2
AN

7EUDG76

SENSOR INSPECTION

(1} Disconnect the throttle position sensor connector.

{2) Check the continuity between the throttle position sensor
connector terminal @ and terminal @.

Accelerator pedal Continuity
Depressed No continuity
Released Continuity

© Mitsubishi Motors Corporation  Feb. 1991

(3) i there is a malfunction, replace the throttle position -
Sensor.
NOTE
e After replacement, the idle position switch and throt-

tle position sensor should be adjusted. (Refer to P.13- -
91.)

PWJES085



13-116  FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components
SERVO VALVE POSITION SENSOR |

Servo valve position sensor
@
= Idle speed = E] @—’
V) control serve {built
S in servovalve 4 :
position sensor)” ® Equipment side
= connector
O 7 t 2 |3 4
y PP PR P TN PN FaaiN
J 0600000
F_ — 6FU1708
J\13J 23 \B7A17 A 24 A 68
Engine FAN Y Y Y
control
unit
- o {
i
by 777 7J 7 5V
6FU1722
OPERATION _ ' TROUBLESHOQOTING

® 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.

e 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. |

® 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.

© Mitsubishi Motors Corporation  Feb. 1991 PW.JES086
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INSPECTION

Using Multi-use tester (MUT)

switched ON.}
Engine: idling

Function ltem No, | Data display Check conditions Load conditions | Standard value
Data reading 55 Servo valve + Engine coolant temperature: s Air 2-20 STP
position steps 80-95°C {176-203°F) conditioner
e Lights and accessories: OFF switch: OFF
» Transmission: neutral
» Steering wheel: neutral
position
¢ ldle-position switch: ON
{The compressor clutch . Air 8-50 STP
should be actived when the conditioner thcreases
air conditioner switch is switch: ON

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

® Harness side
connector

. .
060600
3

of the air intake controt valve
position sensor.

L
*

Connector: Disconnected
Ignition switch: ON

Voltage (V)

4.8-5.2

' OX( = the

Repair

harness.
&0 -
i3, 3

2

Chéck for continuity of the
circuit.

Connector: Disconnected

earth

@l

OX( Repair
~T the

. Voltage (V)

l harness.
i (@3] -
L i), &4
SFL250
® Harness side o -
3 Gonnector ] Measure the term_tnal voltage. - '
5 ¢ Connector: Disconnected
o s Ignition switch: ON

oK+ A

[ &) )
) 4.8-5.2 o Repair
. N T the
~harness.
6FU1882 (e -
© Mitsubishi Motors Corporation  Feb. 1991 PWJE9086




13-118 FUEL SYSTEM <4G64

Engine> — On-Vehicle inspection of MPI Components

TOP DEAD CENTER SENSOR

{built in

c ¥

! § i
\ Distributor
crank

angle sensor
R, and TOC sensor)

N 3

L

: thrtputcharacteristic :

0

S

Cne rotation of distributor

Time

01ROt02

Ignition switch (1G3)

@ Equipment /]
side connector  Distributor

@ A L4 -

N N N
NV ~ ~
2{1]
“hd]
06 p(PICKUP)  |p{PICKUP )
SEL1401
{& Harness j)_

side connector =

/k 22

q

5V

Engine control unit

SFUN745

OPERATION
TROUBLESHOOTING

FUEL SYSTEM <6G72 Engine> - Top Dead Cen-

ter Sensor (P.13-44).

HINTS

Crank angle Top dead Analyzer
sensor \ center sensor
™
H
[ ]
]
Special '
pjcltéerns H
pickup :
: > (]
6FU1883

© Mitsubishi Motors Corporation

Feb. 1991

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 angie 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.) ‘

PWJES0E5



FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components 13-119

Standard wave pattern
Obhservation conditions

Function Special patterns
Pattern height Low

Pattern selector Display

Engine r/min. tdle r/min. (750 r/min.)

2 engine revolutions (1 camshaft revelution)

75° BTDC 5°BTDC
M v v v

| T | i
I I ! |
Crankshaft Al | | | I
angle sensor | 1 i I
output wave | 1 | |
pattern I I I I
L | I | I
I | ] |
I I ! ]
I I 1 ]

T t LT
f t l 1
0 I [ | l
1 1 | |
| | | |
- | | | 1
! | 1
TDC sensor ] | | I l
output wave ] | | |
pattern 4r : ! t }

1 1 i [
| | | |
i | i {
B | I { |
] | 1 |
| | 1 1
| 1 | |
0 } } } } Time
A A A A
No.1TDC No. 2 TDC No. 3TDC No.4 TDC
BFLNT727

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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J UL

l

Examples of abnormal wave patterns

¢ FExample 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
N . Abnormality in sensor disk
: 5 : Wave pattern characteristics
R c Wave pattern is displaced to the left or right.
ZFUNS3
HARNESS INSPECTION
1 ' Measure the power supply voltage.
® Harness side ] ¢ Connector: Disconnected
connector B o ¢ Ignition switch: ON . 2
Voltage (V)
| | Repair th
epair the
sV OK ——+ harness.
< @0 -
= ignition
switch)
01L0411
2 Check for continuity of the earth
circuit. :
@ Harness side ¢ Connector. Disconnected 3
connector
8o |
OX( Repair
" the
harness.
{®= -
$1A0270 Earth)
3 Check the voltage of the output
® Harness side — circuit. |
connector 8 .3 * Connector: Disconnected —
i - * Ignition switch: ON
TCLG Voltage (V) Repair
J Q OX( T the
1 4.8-5.2 harness.
(@ -
01L0407
© Mitsubishi Motors Corporation  Feb. 1991 PWJES036




FUEL SYSTEM <4G64 Engine> - On-Vehicle Inspection of MPI Components

13-121

{built in-
crank angle
sensor and
TDC sensor)
s

Ignition switch {IG1)

@ Equipment o
side connector - Distributor

N

™M

(3X4) -

Crank angle

" $ensor connector

dead
center
© sensor

TROUBLESHOOTING HINTS

FUEL SYSTEM <6G72 Engine> — Refer to Crank
Angle Sensor (P.13-48))

@ Mitsubishi Motors Corporation

Feb. 1991
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S22
(21
211
00 - PICKUP) | PICKUP)
SEL1401
@ Harness Q2
side connector =
Engine control unit ¢ \21 o k22
Cutput characteristic 7‘ ‘ ' . E
V)
TTTTIIOIT
0
o Time v 5v
One rotation
of distributor
&6FU745
OPERATION
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INSPECTION
Using Mutlti-use tester

Function ltem No. | Data display Check conditions Check description Normal condition
Data reading 22 Cranking r/fmin. | ¢ 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 Itern No. | Data display Check conditions Engine coolant Standard
: temperature  °C (°F) | value rfmnin.
Data reading 22 ldling r/min. ¢ Engine: idling When —20 (-4} 1,300~1,500
‘ : : ¢ ldle-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 ® Harness side ]
connector g o
[N 0
2\%% =
o€
Loecoe

s Ignition switch: ON

Measure the power supply voltage.
o Connector: Disconnected

Voltage (V)

sv

Repair the

OX( —+ harness.
(@3 -

ignition
switch)

® Harness side
connector

Al

%ﬁj

01Ac270

circuit.

¢ Connector: Disconnected

Check for continuity of the earth

OX( — the

Repair

harness.

(@3 -
Earth)

© Mitsubishi Motors Corporation  Feb. 1991
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FUEL SYSTEM <4G64 Engine> — On-Vehicle inspection of MPI Components 13-123

3 —

B
rzj L
(413

® Harness side

connector l

01L0410

Check the voltage of the output

circuit.
e Connector: Disconnected 1,
s Ignition switch: ON

Voltage (V) :
, OX( Rhepair
" the -
4.8-5.2 harness.
@ - @

© Mitsubishi Motors Corporation
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IGNITION SWITCH - ST
Refer to P.13-60.

VEHICLE SPEED SENSOR
Refer to P.13-b4.

AIR CONDITIONER SWITCH AND POWER
RELAY -

Refer to P.13-56.

PWJES086
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OXYGEN SENSOR

v \ Oxygen sensor
i @ Equipment
side connector
\ L ® Harness
side connector
\ g Oxygen
; Sensor
6FU1440 p
< Theoretical A/F A 2
—-——.-__.' ______ - AN N |
> 2 Y 00
.§ ! i SEL1205
2 ! oooe . l
’g Rich tH Lean ) l =
3 A 4 AN17 A24
5 / Y
@ A
L“ Z re—
14 15 16
A/F EC1007
b d
5V
Engine control unit:
6FU1729
Engine control unit connector
LS =) ] 1=t | .
3 |21212| 2 Z[S[ORAS SRS [ o] 1|~ ol5 =]
2lelslgls! (SR 2R ElEsEE R
01L0838
OPERATION TROUBLESHOOTING HINTS

& The oxygen sensor functions to detect the concen-
traticn of oxygen in the exhaust gas; it converts
those data to voltage, and inputs the resulting
signals to the engine control unit.

If the airffuel 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.

PWJES0S6
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INSPECTION
Using Multi-use tester (MUT)

Function ltem No. Data display

Check conditions

Engine condition r/min.

Standard value mV

Sensor detec-
tion voltage

Data reading | 11

® Engine: warm-up
(Make the mixture lean

by engine speed redu-

cion, and rich by racing.)

suddenly raced

When sudden 200 or lower
deceleration from

4,000

When engine is 600 — 1,000

® Engine: warm up
using the oxygen sensor
signal, check the airffuel
mixture ratio, and also

750 {ldling)

400 or iower
{changes)

check the condition of
control by the engine
control unit

2,000

' 600 —- 1,000

HARNESS INSPECTION

1

® Harness side
connector

(201

—
Engine control’
unit harness

side connector

Check for an open-circuit or a

short-circuit to earth, between the

engine control unit and the oxygen

sensor.

¢« Oxygen sensor connector:
Disconnected

» Engine control unit connector:
Disconnected

R®

—> |2

Repair the
harness.

—i (A [1- @)

2 ® Harness

side connector

(2]
AN L |

?

6FU1731

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

—l (® 2] -

xR

AN

Repair the
harness.

Earth)

7%
TFU0223

© Mitsubishi Motors Corporation
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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 10 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 06-1.0V by accelerator operation
PWUJES086



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
Conrtrof relay
/\1 - /\1 / 1 /\1
No. 1 No. 2 No. 3 No. 4
® g ® (® ©
N2 2 Y2 2 V2

[y N Y [ Py e s ~ g ey |
4|- n.e l@ X2 (1 X2)

(_PICKUP )| (PICKUP | (PICKUP | (CPICKUP

51 52 g0 61
\v4 \v3
- Engine
control
“unit
Connector ’ ‘
Solenoid coil Engine control unit connector 1FU0642
Plunger

ELL==1 I 1= I O 0= | B

Needie valve = A R e o Y e o o e e 3

Injection crosia HEEEIEER SRR SRR RN
v 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.

e 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. ' '

e 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, Hot 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 eylinder 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. A

{1} Check the injector and harmess.

{2} Check the spark plugs and the high-tension cable.
{3} Check the compression pressure.

PWJES086



FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components 13-127

Hint 4: _ (1) Incomplete combustion within the cylinder,

If the injector activation time deviates from the (Malfunction of the spark plugs, the ignition
standard value even though the results of the coil, the compression pressure, etc.)
checking of the injector’'s harness and of the in- {2) Improper adhesion of EGR valve sheet.

jector itself are normal, the cause may be (3) Increased engine resistance.
presumed to be one of the following.

INSPECTION
Using Multi-use tester
Function ltem No. | Data display Check conditions | Engine coolant temperature  °C (°F) | Standard value ms
Data reading | 41 Activation Engine cranking | When 0__(32)*2 Approx. 20
time* s
When 20 (68) Approx. 41
/ When 80 {176) Approx. 10
Function ltern No. | Data display | Check conditions Engine condition r/fmin. | Standard value ms
Data reading | 41 Activation + Engine coolant temp: 750 (idling} 2.9-4.1
time *3 80-95°C {176-203°F) ‘
¢ Lights and accessories; OFF 2,000 2.0-3.2
s Transmission: neutral
« Steering wheel: neutral position} YVhen 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.

*°: 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 ltem No. Agctivation description Check conditions Normal condition
Actuator 01 No. 1 injector shut-off » 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,
— : warm-up, check the idlin or the engine stalls.)
03 No. 3 injector shut-off condition) g ¢
04 .| No. 4 injector shut-off

Analyzer Wave Pattern Inspection Using an Analyzer
- Measurement method
b (1) Disconnect the injector connector, and connect the spe-
- , cial tool (test harness: MB391348) in between. (The
g’gﬁg'ﬂs power side and the ECU side terminals should both be
pickup connected.)
] {2) Connect the analyzer special patterns pickup to the ECU
test harness clip.
7Fu1201
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Standard wave pattern

Observation conditions
Function Special patterns
‘V’[ . Pattern height Variable
L Point A Variable knob - Adjust by monitoring wave
1 Pattern selector Display
Engine r/min. Idle r/min. (750 r/min.}
50r Solenoid back
electromotive force
Point B
Injector drive time -
- A
i Power
voltage
M —
0 L Time
Drive signal: ON A 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

(Pdint B). Injector drive time

¢ The injector drive timing will synchronized with the multi-
use tester 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.

>

~ =« [dling
—— Racing

01rO202
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HARNESS INSPECTION

1

Harness side connector

I

T ]]ED

oo

7FU0649

Measure the power supply voltage
of the injector.

«  Connector: Disconnected 1, 2
Ignition switch: ON

— Repair the
Voltage (V) harness.
o% Q@@n

=T - Contro
SV relay)
Check the
power

supply.

2

Harness side
connector

HE |
Engine control

unit harness
side connector

1IFUQ643

Check for an open—c‘ircuit,- ora
short-circuit earth, between the
engine control unit and the injector.

Engine contrel unit connector: -
Disconnected }

Injector connector: Disconnected
Repair the
OX( —* harness,
{AXEXCI2]
— &1, 52,
(o,

6FU1272

6FU1273

© Mitsubishi Motors Corporation

Feb. 1991

'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 z ‘

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. If 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. '

PWJESO8E
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Checking the Injection Condition

{1) Foliowing 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
Return hose
pressure hose MDSSg740 MD998706
MD998706

Injector

Pressure regulator
{MD116395)

Batte Clip
v (MDS98746) 7FUD145

== Fuel pump {4) Connect the battery’s negative (-) terminal. '
/;7 ’ L:’/”Cﬁz}kﬁermmal {5) Apply battery voltage to the fuel pump check terminal

and activate the fuel pump.

{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.

pressure’ d
hose

Return hose

Battery 6FLI0623

{7) Stop the actuation of the injector, and check for leakage
N 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.

O1R0O548
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FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPl Components 13-131
IDLE SPEED CONTROL SERVO (DC MOTOR)

e
Idle speed Engine control unit
control servo
{DC motor}
\B
Motor drive IC
O
VAN JA
- 4 V
[N 6FU1708 58 /59
2 ]
o <
@® Equiprment ° )
side connector .
o s A
15 A6
TR 7PN Py g PN P
06060060
6FU1734
Engine control unit connector
V= =) | O =1 | B
slg éélg mﬂmgwﬁm ~ofel=l el [5]2[E
HEE BB EERE e R EEE e RES
OPERATION
o 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 [C 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.

@ Mitsubishi Motors Corporation  Feb. 1991 PW.JE9086
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TROUBLESHOOTING HINTS
Hint 1: While the engine is idiing, if the engine

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

‘Hint 2: If the servo valve position (step) is out-

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 coll, injector or
compression pressure is defective.)

1

@® Harness side
connector

0000
LN O R Nl oL

Engine control
unit harness side
connector

6FUH735

Check for an open-circuit, or a
short-circuit to earth, between the
engine control unit and the idle
speed control servo,

oK)

o Repair
" the
harness.

(®f5) - )
@6] - [

® Mitsubishi Motors Corporation  Feb. 1991 PWJES086

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.

1



FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

13-133

Ignition coil [1G:]

® Harness side connector

Ignition coil

Connector at
equipment side

2__MhA

00

Distributor

5EL1202

© Harness side

l Tachometer connector
Power iti
} . ignition b/
transistor oy [P
Spark | unit gﬁ?ﬁ@?mem ﬂ
plug A Y2 Y i connector
F1v oy ash® Equipment
e ® e
connector
Q
Engine contro! unit 54 12
Engine control unit
L= T S =1} !
slelelelz] [ZEEs e [kl [Helelel=l
ezl SRR EREEE e R
4FUN736
OPERATION

FUEL SYSTEM <6G72 Engine> — Refer to Igni-
tion Coil and Power Transistor (P.13-71).

INSPECTION
Using Multi-use tester

Function ltem No. Data display

Check conditions

Engine condition r/min.

Standard value °BTDC

Data reading 44 Spark advance

« Engine: warm
s Timing light: set

the actual ignition
timing.)

{The timing light is
set s0 as to check

750 {Idling)

2-16

2,000

30-50

® Mitsubishi Motors Corporation  Feb., 1991
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Wave Pattern Inspection Using an Analyzer

Analyzer
e Ignition coil primary signal
ﬂm Refer to GROUP 16 — Ignition System.
® Power transistor control signal
Special
paptterns <Measurement method>
icku . .
pickup {1) Disconnect the power transistor connector, and connect
L 1] the special tool (test harness: MB991348) in between.
(All terminals should be connected.)
, (2) Connect the analyzer special patterns pickup to the
© 6FU188S 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
61 dead center
o E r-—
Crankshaft aF i
angle sensor !
output |
wave pattern ! 1
(Reference) 2F ! }
i 1
| { :
" ! 1 - =
of o
I
Lo
6F b=ei 8 Spark advance value
Power , ! o
transistor Point .
contro! signal ab Wave pattemn 1o
wave pattern build-up b
|
\ i
2 =
Time
0
OFF| ON
Dwell section
6FU1884

@ Mitsubishi Motors Corporation  Feb. 1991
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— - — — Normal wave pattern

Ve —

o

’r———} s ”_-—-: ’/-__-:
V- f— P
01L1080
— — - - Normal wave pattern
" 4

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
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.

Example 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.

01L0999
HARNESS INSPECTION
1 "Measure the power supply voltage ‘
] of the ignition coil.
- Connector; Disconnected
Harness side a g : o ot —+ (2
connector ___O:J ¢ Ignition switch: ON 7
@ , ‘ Voltage (V) ‘
OX( IjHlepair the
1 harness, -
SV - (@] ~
J j] ’ Ignition
4. switch}
~§FU1283
© Mitsubishi Motors Corporation  Feb. 1991 PWJES036
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2 ~ Check for an open-circuit, or a
short-circuit to earth, between the 3
' _ ®;|igré1ess - power transistor and ignition coil. 3
?:;:Zg?oilde connector L |gn|tl0n coil connector:
" . CONA Disconnected -
3201 * Power transistor connector:
Disconnected - ‘ Repair
‘ ox( =™ the
‘ harness.
@iz -
SFUI739 ©Ls)
3 Check for continuity of the earth
(® Harness side circuit. S
connector » Connector: Disconnected -+ [a
o Repair
N T the
- : , harness.
= i . ( —
7FU0837 Earth)
4 Measure the voltage of the control ' ' )
, signal circuit of the power
Harnesio?_lde transistor. ' 5
connec . g
-2 + Connector: Disconnected
X8 o lIgnition switch: START _
Voltage (V) Repair
- 0 —I the
2_6 harness.
= ‘ (@ - B
7FU0g38
5 L%?f};‘i,?]m‘“g ) Measure the voltage of the ignition
conhector timing adjustment terminal.
© LI e Ignition switch: ON 1. ﬁ
O Voltage (V)
[N eEM]
4.0-5.2 QX( |, Reparr
J _Q harness.
2. ©m - @
7FU1060

ACTUATOR INSPECTION
Refer to GROUP 16,

© Mitsubishi Motors Corporation  Feb. 1991 PWJESD8E
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PURGE CONTROL SOLENOID VALVE
// /’f

i

! .
Purge control Control relay
solenoid valve'\\

1

‘Purge control

® Equiprnent A2 solenoid valve
® Harness side connector

side connector o
- _‘.; : 1 ! X
: Z

p
~
—

SEL1206

62

Engine
control
unit

01A0324

Engine control unit connector

@
|
|

= = R
wnfanfonenlun
SIS18IE|2 b o e o N e i B £ [
ol e e
o[l T[] [=]= =] = [ =]t ra]ro]ra]ra|ro|
e S A R e ] =) ) ) ) e R e 1 o = o e e S e = e N e

01L0838

OPERATION

¢ The purge-control solenoid valve is an ON/OFF e Battery power is supplied, by way of the control
type of solencid valve; it functions to requlate the - relay, 10 the purge-control solenocid 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.

© Mitsubishi Motors Corporation  Feb. 1991 PWJES(86



13-138 FUEL SYSTEM <4G64 Engine> — On-Vehicle Inspection of MPI Components

HARNESS INSPECTION

1

Measure the power supply voltage.
& Connector: Disconnected
® Ignition switch: ON

oK —> [2

6FU1740

Fuel pressure
gauge

O-ring or-
gasket
4% MDS98700

EC1529
Feb. 1991

© Mitsubishi Motors Corporation

Voltage (V)
Repair the
sv harness.
% —13 (Control
8 relay —
2
® Hamess side - ® )
connector S6FUOPS7
2 Check for an open-circuit, or a
short-circuit to earth, between the
Engine purge contral sclencid valve and
control the engine control unit.
® harness ¢ Purge control solenoid valve .
side connector: Disconnected
connector | Engine control unit connector: Repair the
Disconnected ?geﬁsis.
H id —T> -
s s oK — &
= 6FU0973
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 1o P.13-89.

FUEL PRESSURE TEST

(1} Remove all remaining pressure from inside the fuel pipe
(Refer to P.13-89.)

line to prevent splash of fuel.
Disconnect the fuel high pressure hose at the delivery

(2}
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.

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.

PWJES086
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{4) Attach pressure gauge set in step (3) to the delivery
pipe.
{8} Connect the (-) battery terminal.

Fuel pressure

R\

%/ Fuel pump check {6) Connect a jumpef wire to the terminal for activation of
/ e ‘\%erminal the fuel pump and to the positive (+) terminal of the bat-

tery to activate the fuel pump. With fuel pressure ap-
] —

/
3 \ }

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/em?, 38 psi)
at curb idle

\\6\ F\U1 741

(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 idiing

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  Febh. 1991 PWJESOEE
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{(13}f 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
1o 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 graduaily.

Injector leakage. . | Replace the injector.

Leakage at the fuel pressure regulator | Replace the fue!l pressure regulator.
valve seat. - ‘

Thereisa sudden'sharp drop of the fuei
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.

PWJES(26
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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.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.

PWJES086
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FUEL SYSTEM <4D56 Engine>

SPECIFICATIONS
GENERAL SPECIFICATIONS E13CA-C
ltems 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 _
Nozzie type Throttle type
Holder type Screwed-in type
SERVICE SPECIFICATIONS E13CB-C
ltems Specifications
Standard value,
Accelerator cable play mm {in.) | 0-1 (0-0.04}
Fuel cut solenoid valve coil resistance Q| 8-10

Injection pressure

kPa {kg/cm?, psi)

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
MDS98388 Injection pump Removal of sprocket from drive shaft
sprocket puller of injection pump
©_Mitsul:|_ishi Mot.ors Corporation  Jun. 1994 PWJES086-F .REVISED
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Lock nut

Adjusting nut

Idle adjusting
screw

© 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.
D 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 GRQUP 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.

PWJES086
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(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

SEensor.
(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 piug.

Drain plug  7zp023

EVACUATION OF AIR FROM FUEL LINE E13FSAB

Evacuate air after following services.

e When fuel is drained and re-filled for service.
e 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.

<Vehicles without
fuel line heater>

FUEL GAUGE UNIT REPLACEMENT E13FDACZ

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

/ () N

© Mitsubishi Motors Corporation July 1992 PWJES086-B REVISED
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Fuel gauge unit

03E0089

/1

Canister

side Si
==

Filler neck |
o1
03EQOT?

L )
e

|P =
' 'lg ‘I' lr &l
' =L i

sy ggiss)
&gﬁrhff:frffﬁff‘uﬁ;‘\""
EY\ S

[8:0%

Fuel cut
solenoid valve

LFU000Y |
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(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 E13FFAG2
(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
solencid valve terminal and the ignition pump and
body.

Standard value: 8-10 &

3. BOOST COMPENSATOR INSPECTION

(1) Connect a hand pump {pressure pump type) to the
boost compensator nipple.

(2) Apply positive pressure of 30 kPa (03 kg/em?,
4.3 psi) and check that pressure is maintained.

PWJIEI086-B REVISED
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DFUoQo”

01R0528

© Mitsubishi Motors Corporation

Jun. 1994

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

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: .
<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

® 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 kgfcm?2, 341 psi.).

PWJE9086-F REVISED



FUEL SYSTEM <4D56 Engine> —~ Service Adjustment Procedures 13-147

A. Injection angle is large B. Bias

m% \

/
g

C. Intermittent fuel injection

=

m

i

DFU100

.,

01R0531

I %

DFUQQ73

© 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-

{2

PW.JE9086-F

sure inside the nozzie 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 19956>
or 12,7560-13,730 kPa (130140 kg/cmZ, 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.

REVISED




13-148 FUEL SYSTEM <4D56 Engine> — Service Adjustment Procedures

AN

V| R 7
1%
K
%\Hydraulic
unit
14E0223
Hydraulic
unit
14E0222

{TYPE 2)

<Vehicles built up to May, 1994>

<Vehicles buiit from June, 1994>

Accelerator opener
solenoid valve No. 2

(g =
‘iu,n_l}‘

& S

Battery

4

7

DFU0081

Vacuum hose
{Yellow stripe)

Vacuum hose N Idle-up solenoid —
{White stripe) valve =
/

S

20E0097

© Mitsubishi Motors Corporation

Jun, 1994

ACCELERATOR LEVER CONTROL CHECK
DURING ANTI-SKID BRAKE (ABS) OPERATION

ACCELERATOR OPENER SOLENOQID 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.

PWJE9086-F REVISED



FUEL SYSTEM <4D56 Engine> — Service Adjustment Procedures 13-1 49

Vacﬁum pump 7
~

Ak

20E0125

[

=2

20E0126

=1 ==

14E0087

TYPE 2

14E0094

© Mitsubishi Motors Corporation  Jun. 1994

(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 L ovith

overed wit . .

a finger*’ Vacuum is maintained

Open

Not applied Covered with Vacuum is maintained

a finger*?

NOTE

At *'. negative pressure can be feit, but at **, negative
pressure cannot be felt.

(5) Measure the resistance between the idle-up solenoid

valve terminais.
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 solenocid valve from the hydraulic

unit.

2 Measure the resistance between the solenoid valve ter-

minals.

Standard value: <TYPE 1> 33-39Q
<TYPE 2> 3744 Q

- PWJES086-F
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13-150 FUEL SYSTEM <4D56 Engine> — Service Adjustment Procedures

TYPE1
Nipple “8"
—
U"" I
D © Nipple “A”
14E0088
TYPE 2
® o
Ny ‘Nipple B~

*=JJ Nipple “A” 1

14E0095

@ Solenocid valve
N

@ Earth

@ Vehicle speed sensor

@ Power supply
Va

= “ Vehicle
[\{ ; ﬂ 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 Scﬂ%’;?éd .,\"s 'V € Normal condition
Open Vacuum leaks
Applied Blocked with Vacuum
finger maintained
Not applied Open m\;?rfgiJrT;d

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).

Continuity between

Vehicle speed

terminals (1)}-(4)

18 km/h (9 mph) or less

No continuity

35 km/h {21 mph) or more

Continuity

PWJES086-F
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FUEL SYSTEM <4M40 Engine> - Specifications/Special Tool 13-150-1

FUEL SYSTEM <4M40 Engine>

SPECIFICATIONS
GENERAL SPECIFICATIONS

ltems Specifications

Fuel
Tank capacity dm3 (U.S. gal., Imp gab.} ,
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

ltems Specifications

Standard value

Accelerator cable play mm (in.} | 0-1 {0-0.04)
Fuel cut sclenoid valve coil resistance Q [ 8-10
Injection pressure kPa (kg/cm?, psi) | 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

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F REVISED




13-150-2FUEL SYSTEM <4M40 Engine> - Service Adjustment Procedures

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> E13rcaz:

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 E13F5AB
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
Ut INSPECTION OF FUEL CUT SOLENOID VALVE OPERA-
'/solenoid valve 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.

04958

© Mitsubishi Moters Corporation Jun. 1994 PWJE9086-F REVISED



FUEL SYSTEM <4M40 Engine> - Service Adjustment Procedures 13-150-3
INSPECTION OF FUEL CUT SOLENOID VALVE COIL

RESISTANCE
Fuel cut Measure the resistance between the fuel cut solenoid valve ter-
solenoid .
valve minal @ and &.

Standard value: 8-10 Q

BOOST COMPENSATOR INSPECTION

{1) Connect a hand pump {pressure pump type) to the
boost compensator nipple.

(2) Apply positive pressure of 29.4 kPa (0.3 kg/cm?, 4.3 psi.},
and check that pressure is maintained.

04960

INJECTION NOZZLE INSPECTION AND ADJUST-
MENT

Caution
Never touch the |nject|on spray that is injected from
the nozzle.

FUEL INJECTION INITIAL PRESSURE INSPECTION

(1) Install the injection nozzle to a nozzle tester.

(2) Apply positive pressure of 29.4 kPa (0.3 kg/cm?, 4.3
psi.}, and check that pressure is maintained.

(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: 14,710-15,690 kPa {150-160
kg/cmZ, 2,133-2,276 psi)

01R0528 (4) If the fuel injection initial pressure is outside the
standard wvalue, 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.

o 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
kgfcm?2, 171-313 psi}.

@ Mitsubishi Motors Corporation Dec. 1993 PWJESDEE-E ADDED



13-150-4FUEL SYSTEM <4M40 Engine> - Service Adjustment Procedures

A. Injection angle is large B. Bias

%Uﬂ

ffl!\ W

C. Intermittent fuel injection

=[]

Ml

it

DFU100
O1ROS531
5 T
W DFU0073

© Mitsubishi Motors Corporation Dec. 1993

INJECTION SPRAY INSPECTION

(1} Move the lever of the nozzle tester rapidly (4-6 times pe
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 showr
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. 1

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.

PWJIES086-E ADDED



FUEL SYSTEM <4M40 Engine> ~ Service Adjustment Procedures 13-150-5

Accelerator opener
solenoid valve No. 2

=] & = Accelerator opener -
~4
Battery
DEU00ST

Nipple "B*

® O

20E0M25

© Mitsubishi Motors Corporation

Jun, 1924

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 idie-up solencid
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
Vacuum leaks from
Open nipple "B"
Applied ,

g?fgg?ﬁv fth Vacuum is maintained
Open

Not applied Covered with Vacuum is maintained

7 a finger*?

NOTE

At *', negative pressure can be felt, but at **, negative
pressure cannot be felt.

PWJES086-F ' DELETED




13-150-6FUEL SYSTEM <4M40 Engine> — Service Adjustment Procedures

{6) Measure the resistance between the idle-up solenoid
valve terminals.

Standard value: approx. 40 Q

20E0126

LH drive vehioies ACCELERATOR OPENER SOLENOID VALVE NO. 2 (FOR
ANTI-LOCK BRAKE) CHECK

@\ NOTE

When disconnecting the vacuum hose, always make a mark
H so that the hose can be connected at the original position.

3 1. Remove the idle-up solenoid valve from the hydraulic
unit.

14E00%4

<R.H. drive vehicles> 2. Measure the resistance between the solenoid valve ter-

minals.

Standard value: <L.H. drive vehicles> 38-44 O
<R.H. drive vehicles> 33-39 Q

= :

LS
14ECOB7
<L.H. drive vehicles> 3. Connect a hand vacuum pump to the nipple “A".
4. Check airtightness by applying a vacuum with volitage ap-
i plied directly from the battery to the solenoid valve ter- (
@ minal and without applying voltage.
Nipple "B” )

w ﬁ/
[DL . Battery voltage Solenoid valve Normal condition

) l-m'-t_ nipple “B
7 ¥ Open Vacuum leaks
Nipple "A" B Applied

Blocked with Vacuum
14EQ095 finger maintained
<R.H. drive vehicles>
. Vacuum
Nipple “B" Not applied Open maintained

@ © Nipple "A"

14£0083
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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 . Floor cover

25 ft.1bs. . Packing

. Fuel pump connector

. Fuel high pressure hose

Fuel return hose connection
Fuel pump and filter assembly
Filter

Fuel pump assembily

> e

PNOO P LN

- " Pump side
—————— Fuel high U
Body side pressure hose

| il = oaeooss

© 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.

PWJESD8E-E ADDED




13-152

FUEL SYSTEM - Injection Nozzle <4D56, 4M40>

INJECTION NOZZLE <4D56, 4M40>

REMOVAL AND INSTALLATION

Pre-removal Operation
® Removal of Intercooler
{Refer to GROUP15 — Intercooler)

<4D56> . <4N140>
25-29 Nm 34 Nm

2.5-3.0 kgm 3.5 kgm
18-22 ft.lbs, 25 ft.Ibs.

1M

50-60 Nm
5.0-6.0 kgm
36-43 ft.lbs,

Removal steps
. Accelerator cable connection

. Injection pipe clamp
. Injection pipe

. Fuel return hose

. Nut

-

AR WN—=

Post-installation Operation

¢ [nstallation of Intercooler
(Refer to GROUP 15 ~ Intercooler}

* Adjustment of Accelerator Cable
(Refer to P.13-14, 89.)

® Adjustment of Throttle Control Cable
{Refer to GROUP 23 - Service
Adjustment Procedures)

ET3NA-

. Throttle control cable connection <A/T>

4-6 Nm
0.4--0.6 kgm
3-4ftilbs. -
<4D56>
29 Nm 03E008S

3.0 kgm 2.3 kgm
22 ft.ibs, 1.7 ft.lbs.

<« 7. Fuel return pipe

8. Fuel return pipe gasket
«» »a 9. Nozzie holder

10. Holder gasket

11. Nozzle gasket

O1RO527

® Mitsubishi Motors Corporation  Jun, 1994

SERVICE POINTS OF REMOVAL
4,

E13NBAB
DISCONNECTION OF INJECTION PIPE

When loosening nuts at both ends of injection pipe, hold
the other side (pump side-delivery holder, nozzle side-
nozzle holder) with wrench and lcosen nut.

PWJE9086-F REVISED



" FUEL SYSTEM - Injection Nozzle <4D56, 4M40> 13-153

7 == | 7. DISCONNECTION OF FUEL RETURN PIPE
@:dq \_j ' Hold fuel return line hexagon nut with wrench and
remove nut.
Fuel return Caution

Nut Loosening nut without holding fuel return line may

damage the line. Be sure to hold line.

pipe

01R0537

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

© Mitsubishi Motors Corporation Dec. 1993 PWJES086-E REVISED




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 GRCUP 11 - Timing Belt}

Removal steps

CSD>
. Fuel hoses

. Accelerator cable connection

Boost hose connection

. Fuel injection pipe

. Fuel injection pump sprocket
. Fuel injection pump

«b &
")

ODOAIDOITBW P

—

Post-installation Operation

® Supplying of Engine Coolant
<Vehicles with CSD>

#installation 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)

o Adjustment of Throttle Controf Cable
{Refer to GROUP 23 - Service Adjustment
Procedures.)

®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>

03G0236

ET13IMA-

© 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..

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 |NSTALLAT|0N 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

o Draining of Engine Coolant » Adjustrnent of Injection Timing

+ Removal of intercoocler {Refer to GROUP 11 — Service
{Refer to GROUP 15 - Intercooler.} Adjustment Procedures.)

+ Removal of Starter Motor s Installation of Starter Motor

o Adjustment of Accelerator Cable
{Refer to P.13-150-2.)

e Adjustment of Throttle Control
Cable

¢ Supplying of Engine Coolant
{Refer to GROUP 14 - Service
Adjustment Procedures.)

e Air Bleeding of Fuel Line

e [nstallation of intercooler
{Refer to GROUP 15 — Intercooler)

7

Removal steps

. Throttle position sensor connector

. Fuel injection pumgp wiring harness
connector

. Fuel hoses connection

. Accelerator cable connection

. Throttle control cable connection

. Boost hose connection .

. Water hoses connection 03E0126

4% %4 8. Fuel injection pipe - -

4% 94 9. Fuel injection pump Engine oil

10. O-ring

~SNOPOThWw R—
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FUEL SYSTEM - Injection Pump <4M40> 13-155-2

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 nozzie side) retained by a spanner, etc..

e~
() Dg\ehvery holder

/i

9. 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.

4MEQQQS

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.

8. 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, eic..

© Mitsubishi Motors Corporation Dec. 1993 PWJES086-E ADDED



13-155-3 FUEL SYSTEM - Injection Pump <4M40>

DISASSEMBLY AND ASSEMBLY

Disassembly steps

«» 1. Injection pump gear
2. Flange plate
3. Oring
4, Key
5. Injection pump

O1EO103

01E0093

Engine oil

C1EQ088

© Mitsubishi Motors Corporation Dec. 1993

SERVICE POINTS OF REMOVAL
REMOVAL OF INJECTION PUMP GEAR
Use the special tool to remove the injection pump gear.

1.

PWJES086-E
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13-155-4

NOTES
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13-156 FUEL SYSTEM — Fuel Tank

FUEL TANK

REMOVAL AND INSTALLATION
[Vehicles built up to May, 1994}

<Standard Wheelbase>

<4G64, 6G72, 6G74>

10
35 Nm Xw
3.5 kgm R
25tibs. Cra ==

25-30 Nm

25-3.0 kgm

18-22 ft.lbs.
2.5 Nm
0.25 kgm

Removal steps

. Vapour hoses
. Fuel check valve
. 2-way valve
. Separator tank .
. Fuel high pressure hose <4G64, 6G72, 6G74>
. Fuel main hose <4D56>
. Fuel return hose
. Fuel pump connector <4G64, 6G72, 6G74>
. Fuel gauge unit connector
Bolts
. Fuel tank protector
. Fuel tank assembly
. Fuel tank cap
. Fuel filler hose
18. Fuel filler neck and vapour hose assembly
16. Packing
17. Vapour hose
18. Fuel filler neck
w4 19. Separator tank

Lo
&
Lo
> e

«p

PWNSCOONOUTRWN=

RN P U L Y

»a20.
21
22.
23.
24,
26.
27.
28.

. Fuel pump assembly

E13GA--

Pre-removal and Post-installation

Operation

¢ Draining and Filling of Fuel

® Rermoval and Installation of the Filler
Neck Protector

& Removal and Installation of the
Floor Carpet

® Removal and Installation of the
Floor Cover

<4D56>

) 12 Nm
25Nm 25-30 Nm 1.2 kgm

0.25 kgm 2.5-3.0 kgm 1bs.
2ttlbs,  18-22%tlbs. TIPS

N
-
eB@>
N
-

2 ft.lbs.
23
19
20

20

20 Nm

| 2.0 kgm
28 //;/ 14 ft.lbs.
27 03E0090

Vapour hoses
Filter <4G84, 6G72, BG74>

Pipe assembly <4D566>
Fue! gauge unit

Plate

Drain plug

Fuel tank

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F
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FUEL SYSTEM — Fuel Tank 13-157

<Long Wheelbase>
<4G64, 6G72,6G74>
35 Nm
3.5 kgm
25 ft.Ibs. 9
2.5-3.0 kgm 2.5-3.0 kgm
18-22 ft.lbs. 18-22 ft.\bs.
25 Nm
0.25 kgm
2 ft.lbs.
23
19
Removal steps
1. \ﬁ’apour hosesI 20 Nm 27
& 2. Fuel check valve 2.0 kam
»e 3. 2-way vaive 14 ft.?bs 03EQ082
w& 4. Separator tank )
<«» wa 5 Fuel high pressure hose <4G64, 6G72, 6G74>
8. Fuel main hose <4056, 4AM40>
7. Fuel return hose :
8. Fuel pump connector »4 19. Separator tank
9. Fuel gauge unit connector »a 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 <4D58, 4M40>
14. Fuel filler hose 24. Fuel gauge unit
15. Fue! 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

© Mitsubishi Motors Corporation  Jun, 1994 PWJES086-F REVISED




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

¢ Removal and Instailation of the Filler

<6G72, 6G74> ' Neck Protector

® Removal and Installation of the Floor
Carpet

#® Removal and Instailation of the Floor
Cover

<4D56, AM40>

1
1.2 kgm
18-22 ft.ibs. 9 ft.Ihs,
25 Nm
Removal steps
1. Vapour hoses - 03E0151
»¢ 3. Z-way valve . _ 2.0 kgm ‘
4 ¥4 5 High pressure fuel hose <6G72, 6G74> y
6. Fugel r%ain hose <4056, 4M40> 14 #t.lbs.
7. Fuel return hose
8. Fuel pump connector <6G72, 6G74>
9. Fuel gauge unit connector »4 20. Vapour hoses
11. Fuel tank protector 21. Fuel pump assembly} <6G72, 6G74>
“» 12. Fuel tank assembly 22, Filter
13. Fuel tank cap 23. Pipe assembly <4D58, 4M40>
14. Fuelfiller hose | 24. Fuel gauge unit
15. Fuel filter 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

© Mitsubishi Motors Corporation Jun. 1994 PW.ES086-F ADDED



FUEL SYSTEM - Fuel Tank

13-157-2

<Long Wheelbase>

Lo
”» M

<6G72, 6G74>

Removal steps

25-30 Nm
25-3.0 kgm
18-22 ft.lbs.

Vapour hoses

2-way valve

High pressure fuel hose <6G72, 6G74>
Fuel main hose <4D586, 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

Q3EO152

. Vapour hoses

. Fuel pump assembly] <6G72 6GT4>
. Filter '

Pipe assembly <4D56, 4M40>

. Fuel gauge unit

Fuel tank protector
Plate

Drain plug

Fuel tank

Fuel cut off valve

© Mitsubishi Motors Corporation

Jun. 1994 PWJEQ086-F
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13-158 FUEL SYSTEM - Fuel Tank

High pressure fuel hose

@5~

{Pump side)
&
03E0QB4
(
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 fue!
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.

PWJES086-F REVISED -



FUEL SYSTEM — Fuel Tank 13-159

<Standard Wheelbase>
Separator tank Front
{lower view) : @ %?‘z;(arator

@ (side view)

®

O3EQDBS

® Fro @ Se;')(arator
Separator tank =, tank
(Iov%zgr vieV\?) )\:0 ® (side view)
el
© ® il/ﬁ“:‘.. ® ®
© -

Fuel tank (upper view) @

Q3E00S7

Fuel high pressure hose

24

-
{Pump

side)

03E0084

Canister side Tank side

03D041

D3E0072

© Mitsubishi Motors Corporation  Jun. 1994

SERVICE POINTS OF INSTALLATION E13GDAZ
20. INSTALLATION OF VAPOUR HOSES/19./4. SEPARATOR

TANK <Vehicle built up to May, 1994>

Connect the vapour hoses with the correspondi'ng num-
bers as shown in the illustration.

Caution

Connect the vapour hose with the identification mark

(yellow tape) between (1)-(1), with the mark towards
the separator tank side.

. 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.

. INSTALLATION OF 2-WAY VALVE

Install the 2-way valve, being careful not to mistake the
direction.

. INSTALLATION OF FUEL CHECK VALVE

Install the fue! check valve as shown in the illustration,
being careful not to mistake the direction.

PWJES086-F ' REVISED




13-160

FUEL SYSTEM - Fuel Line and Vapour Line <4G64, 6G72, 6G74>

FUEL LINE AND VAPOUR LINE <4G64, 6G72, 6G74>
REMOVAL AND INSTALLATION

Preérﬁmoval Operation ‘
® Release of Residual Pressure from
<4G64> Hlgh Pressure Fuel Hose
{Refer to P.13-16, 89.) X
1
, Delivery pipe
O-ring 0380012
Engine oil
"~ 25 ft.lbs.
<Standard
Wheelbase>
I
1 =L 4 35 Nm
_ = 3.5 kgm
25 ft.lbs.
" -
<Long Wheelbase> 03009
Removal steps
+» »« 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)
4 6. Fuel vapour hose 15. Fuel return pipe {front)
w& 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 PWJE9086-E REVISED



FUEL SYSTEM - Fuel Line and Vapour Line <4G64, 6G72, 6G74>

13-161

<6G72 - 12 VALVE built up to October, 1993>

30 Nm
3.0 kgm ﬂ

1 L]

an

QO-ring

- % 3 '
Delivery pipe

© Mitsubishi Motors Corporation

22 ft.lbs.
03NO0012
Engine oil
35Nm
3.5 kgm
25 ft.Ibs.
35 Nm 16
18 3.5 kgm
25 ft.lbs.
— -_-----’
/ - -’/
- 35 Nm
— 3.5kgm
<Standard 13 25 ft.lbs,
Wheelbase>
i
’ 35 Nm
&"( %) 3.5 kgm
= 25 ft.lhs.
|
L] 19 25#t.bs.
18
<Long Wheelbase> 93E00se
Removal steps
«» w4 1. High pressure fuel hose -« 12. High pressure fuel hose
w4 2. Fuel return hose w4 13. Fuel return hose
»4 5. Fuel vapour hose 14. Fuel main pipe {front)
»a 6, Fuel vapour hose 15. Fuel return pipe {froni)
w4 7. Fuel vapour hose w4 16, Fuel return hose
8. Canister 17. Fuel main pipe (rear)
9. High pressure fuel hose 18. Fuel return pipe {rear)
«-p 10. Joint assembly 19. Fuel vapour pipe
11. Fuel filkker
Jun. 1994 PWJES086-F . REVISED




13-161-1 FUEL SYSTEM - Fuel Line and Vapour Line <4G64, 6G72, 6G74>

<6G72 - 24VALVE>

Removal steps

19 25 ft.lbs,
i - ——T
J—
<Standard §
wheelbase> g)a

‘[ <6G72 - 12VALVE
__J' Built from November, 1994>
i 35 Nm

3.5 kgm
25 ft.lbs.

=

elivery pipe

QO3INQO12

Engine oil

. OSE0167

4% »4 1. High pressure fuel hose 11. Fuel filter
#e 2 Fuel return hose “ 12. High pressure fuel hose
3. Fuel return pipe 4 13. Fuel return hose
4. Fuel return hose 14. Fuel main pipe {front)
94 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
“w 10. Joint assembly '
@ Mitsubishi Motors Corporation  Jun. 1994 PWJE9086-F REVISED



FUEL SYSTEM - Fuel Line and Vapour Line <4G64, 6G72, 6G74>

13-161-2

<6G74>
1 3@
m/ 2 15
/& ¢ i 30 ke
R m
4 g 22ft.?bs.

1B
—

O-ring

g Delivery pipe

03N0012

Engine oil

O3E031

<Long wheelbase>
Removal steps
4 ¥4 1. High pressure fuel hose 11. Fuel filter
#4& 2. Fuel return hose 114 12. High pressure fuel hose
3. Fuel return pipe #4 13. Fuel return hose
¢ 4. Fuel return hose 14. Fuel main pipe {front)
¥4 5. Fuel vapour hose 15. Fuel return pipe {front)
#4 6. Fuel vapour hose #4 16. Fuel return hose
#¢ 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
o 10. Joint assembly '
© Mitsubishi Motors Corporation Jun. 1994 PWJE9S(EE-F REVISED




13-162

FUEL SYSTEM - Fuel Line and Vapour Line <4G64, 6G72, 6G74>

Fuel high
pressure hose

Wrench

Eye wrench

03EQ069

@©
(Body side)

&

® @,

(Pump Side)

03EQC84

25-30 mm
(1.0-1.2in.)

Q3FQ07

© 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 E13KCAM

e Check the fuel hoses and pipes for cracks, bend, defor-
mation, deterioration or clogging.

e Check the fuel filter for clogging or damage.

¢ Check the canister for clogging or damage.

SERVICE POINTS OF INSTALLATION E13KDBA

16./13./4./2. INSTALLATION OF FUEL RETURN HOSE/
7./6./5. FUEL VAPOUR HOSE

Insert each hose approximately 26-30 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.

PWJEQ086-F REVISED



FUEL SYSTEM - Fuel Line <4D56, 4M40>

13-163

FUEL LINE <4D56, 4M40>
REMOVAL AND INSTALLATION

Pre-removal Operation
e Removal of the Intercooler
(Refer to GROUP 15 - Intercooler)

<4D56>

<Vehicles with fuel line heater>

Removal steps

<% 4 1, Fuel return hose
4% »a 2 Fuel main hose
3. Fuel filter assembly
4, Drain plug
- 5. Fuel filter cartridge
«» 6. Water level sensor

Post-installation Operation
¢ |Installation of the Intercooler
{Refer to GROUP 15 - Intercooler}
® Air Bleeding of Fuel Line
(Refer to P.13-144.)

<Long Wheelbase>

. Air plug

. Fuel filter pump body
. Fuel main hose

. Fuel return hose

. Fuel main pipe

. Fuel return pipe

e
4+ 4

L QUL
N =W~

E13KA-B

0IEO0ER

© Mitsubishi Motors Corporation Dec. 1993
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13-163-1

FUEL SYSTEM - Fuel Line <4D56, 4M40>

<4M40>

o be
<> »e¢ 2

-
*»

o S W)

<Vehicies 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.
8.
»e O
¢ 10,

12.

O3E0168

Air plug

Fue! filter pump body
Fuel main hose

Fuel return hose

. Fuel main pipe

Fuel return pipe

© Mitsubishi Motors Corporation Jun. 1994

SERVICE POINTS OF REMOVAL

1.

E13KBAO

REMOVAL OF FUEL RETURN HOSE/2. FUEL MAIN

HOSE
Caution

Cover with a rag to prevent fuel from spraying out.

PWJEQ086-F
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FUEL SYSTEM - Fuel Line <4D56, 4M40> 13-163-2

03GO068

03Y036

Float

16wW521

03B0133

\

_—__ =

X

0380134

© 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.

e 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: 1.310.2 Q

FUEL TEMPERATURE SENSOR <Vehicles with fuel line

heaters>

(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 kQ | 1.85-2.5 3.3-48 6.0-8.0
PW.JE9086-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.

)

i:’

03F008

2. INSTALLATION OF FUEL MAIN HOSE/1. FUEL
RETURN HOSE

Insert each hose 25-30 mm {1.0-1.2 in.}). f the pipe
side is too short, insert the hose as far as possible.

25-30 mm
{0.98-1.21in.)

03F0O0T

© Mitsubishi Motors Corporation Dec. 1993 PWJES086-E REVISED



FUEL SYSTEM - Fuel Line <4D56, 4M40> 13-165

ACCELERATOR CABLE AND PEDAL E1son
REMOVAL AND INSTALLATION 12 O
<6G72 - 12VALVE, 6G74> .
(L.H. drive vehicles) H
~
™13
\ ~ I‘J
1 1 Q3E0078
<4G64>
3
' ¥
\)
<6G72 - 24VALVE>
{L.H. drive vehicles)
3
4 £
2
\i O7EQO17
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'mg.
(Refer to P.13-14, 89.) 152 it pin
1. Accelerator cable adjusting nuts 12 Rcce erator arm
2. Accelerator cable adjusting bolts 1%‘ Aeturln spring
3. Accelerator cable mounting bolts 17 SCCG erator arm bracket
4. Accelerator cable . Stopper

© Mitsubishi Motors Corporation  Jun. 1994 PWJE9086-F REVISED




13-166 FUEL SYSTEM - Accelerator Cable and Pedal

<4D56, 440>
{R.H. drive vehicles)

7
03€0078]-

({L.H. drive vehicles}

Q7EQO13

07EO0012

Removal steps of accelerator pedal

g HSE } (Vehicles built from June 1991)
» 4 7. [die control cable

8. Accelerator arm bracket mounting bolts

9. Accelerator pedal assembly

Removal steps of accelerator cable

e |ntercooler 1? ged_al
(Refer to GROUP 15 — Intercooler) 12' Splr_lngl
* Adjustment of accelerator cable - ophitpin
(Refer to P.13-143, 150-2.) 13. Accelerator arm
1. Accelerator cable adjusting nuts 14. Return spring
3. Accelerator cable mounting bolts 156. Accelerator arm bracket
4. Accelerator cable 16. Stopper

© Mitsubishi Motors Corporation Jun. 1934 . PW.JES086-F REVISED



FUEL SYSTEM - Accelerator Cable and Pedal 13-167

Adjuster

Accelerator arm

|dle control cable

03E0078

Holder cap

0TW509

© Mitsubishi Motors Corporation

Oct. 1891

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 hoider cab 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 ke/h (mph) | 0%10 (0°e)
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--
items 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

MB891341

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 _PWJESOBG-E. REVISED



AUTO-CRUISE CONTROL SYSTEM - Special Tools 13-168-1

Number Name Use

MB9921502 MUT-IT All models
e Checking of the diagnostic output

ROM pack

o

16X0607

© Mitsubishi Motors Corporation Dec. 1993 PWJES086-E ADDED



13-168-2

NOTES

© Mitsubishi Motors Corporation  Dec. 1993 PWJES086-E ‘ ADDED



AUTO-CRUISE CONTROL SYSTEM — Troubleshooting 13-169

TROUBLESHOOTING <AUTO-CRUISE CONTROL SYSTEM> E13EDACa

Before commencing troubleshooting, carry out
each of the following inspections, and make

repairs if necessary. 2.

1. Check that the motor-driven vacuum pump as-

sembly, actuator, intermediate link, each cable 3.

and the vacuum hose are all installed correct-

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.13-1886)

ECU: Electronic control unit

Inspect the diagnosis code from the "CHECK
CHART" (P.13-173).

Are the results of diagnosis code checking No
normal?
Yes -
Can the auto-cruise control system be set No
now?
Yes _
Set the auto-cruise control
system and conduct a road test.

Yes

Refer to the item "Auto-cruise control system
cannct be set” on P.13-170.

No

Did the problem reoccur? ’

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.

@ Mitsubishi Motors Corporation Feb. 1991 PWJE9086



13-170 AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

NOTE
This chart is to be used, then, for troubleshooting if it is not

Auto-cruise control system cannot be set.

possible to use the self-diagnosis for checking.

Prepare to conduct input
checking. {P.13-187)

< >

Are the

Check the motor-driven vacuum pump
circuit. (Go to check chart No. 6)

NOTE

© Mitsubishi Motors Corporation

Feb. 1991

tion, replace the electronic controt unit (ECU).

PWJES086

results of all input checks normals?
Yes 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 Ne. 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
the idle switch is set to ON. switch circuit repair harness.
<3000

If the results of the check of the motor-driven vacuum pump cir-
cuit {check chart No. 8) 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. &

Repair the vehicle speed
sensor system, or
replace the part.

pedal is depressed.

the stop lamp switch
input ¢ircuit or stop
lamp switch (for

Motor-driven vacuum 1 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

No. 23 indicates
a malfunction,
see the check

switch.

pedal is depressed. <M/T>
{It is canceled, however, when the
brake pedal is depressed.)

clutch switch input circuit

Clutch switch improper

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 Repaif the harness, or
not canceled when the clutch disconnected wiring of check code repair or replace the

No. 23 indicates
a malfunction,
see the check

clutch switch.

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

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

No. 23 indicates
a maifunction,
see the check
chart No. 9

inhibitor switch.

Malfunction of the ECU

Replace the ECU.

@ Mitsubishi Motors Corporation  Feb, 199
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13-172

AUTO-CRUISE CONTROL SYSTEM - Troubleshdoting

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

Ne. 10

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 repiace 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
normeal.) malfunction of the main

: switch

Harness damaged or

disconnected
Overdrive is not canceled during Malfunction of circujt Repair the harness or

replace the part.
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting 13-173

CHECK CHART
1. CHECKING THE CONTROL UNIT POWER SUPPLY CIRCUIT

Ignition switch (1G,)

=

o0 11z13]2

gl : s[e[7]s
7

@2 | Junction blo_ck

jIDHE
IBHBENUE

Main switch

)

==
wh
&

=1~

feole]

Control unit

;ajiﬂu ARG

ltalishs i}

03E0022

Description of operation

When the main switch is switched ON while the
ignition switch is ON, current flows to the ignition

and to the main switch, the control unit, and to

earth. When the ignition switch is turned off, the
switch (1G,), to fuse No. 11 of the junction block,

Troubfeshooting hint
ECU terminal voltage

main switch is also turned off.

Temmal Signal Conditions Terminal voltage
2 gontrol unit power When the main switch is switched ON System voltage
upply
8 Control unit earth At all times

oV
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AUTO-CRUISE CONTROL SYSTEM — Troubleshooting

2. CHECKING THE SET SWITCH CIRCUIT

<Vehicles built up to October, 1993>

Ignition switch {ACC)
1f2]3]a =
56708 ™~ a
= @ Junction block
plslelele])l g

—

(L)

1

Control switch

4

RSME 3 cance
orr Lo i oFF 3 o

(R)

R)

~11g Control unit

—
2)3|al516]7[8[910[13}i2)13
16{17[18115]2002122]23]24{25] 26}

EEF
=
ol

03E0021

RERL 42 )
Jumper ﬂ 3| 2371
connector %2

<Vehicles built from November, 1993>

Ignition switch (ACC)

3-LY

® S Junction block

™ H10A
Ilﬂ

0.85-GW
0.85-G8

Wi

E' Joint connector

OREORRELDALE
2 (E M8 (R T W) (B A DR EE]

| 25%)  edebsszaigasa)
S| 5%z
o6
— |2
hnat _——=n
) I
I
- ]
T S
Control switch al :
o_ Aa? |
|
A { $E1 |
LAl RrsuME ;’ CRNCEL 1
uH orr T E: oFF Y ofd :
| 62 | Remarks SRS
o ¥Yal a I [O: Vehicles without
i z : A : Vehicles with SRS
—_ I . .
3 i *1: L.H. drive vehicles
= = I *2: R.H. drive vehicles
BA3
=
Qo

Lalashehishisfzofe rfoaf saleskee)

03E0139

Description of operation

When driving at the desired speed [40~-200 km/h
(25-125 mph} and the main switch of the auto-
crutse 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 is
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.

Tellz\rgglnal 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
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AUTO-CRUISE CONTROL SYSTEM - Troubleshooting

13-175

3. CHECKING THE RESUME SWITCH CIRCUIT

<Vehicles built up to October, 1993>
Ignition switch {ACC)
aARn 3
AEHA ~lg
= @p | Junction block
[T2l3[2T5Te)l |y ﬁ
1
' o |
-
? 1 Control switch
(f SET ‘
RESUME J CANCEL —
2 IYRE ger T o
|z
=
< 19 Control unit
0}
[r: 213 3"5‘[5 7]8 9101112131'
ishshefi7hshsfaofzizefzsfeatestes|
— T 03EQ021

<Vehicles built from November, 1993>

[gnition switch (ACC)

L
= —J|
nann
ﬂ
® Junction block
Los ==
I RRED=<ORG
HHES T Y7. Y10 |FIslomse
o
3

3-LY

=]
A 3 e
@ * o
[=] fr]
Jumper |23
connector L 4%2

|: Joint connector

BHREOHAHEERLNE
PO (FE:EE [03  E ( FL FR )
25*1 PBilzaz B AL ERERER

a1 5%
T S
=212
S}z -

(3]

L

Control switch
o_ Ra?

al
a SET
(LB CANCIL
BB
2

s %
ore P ofF o

‘Remarks
O : Vehicles without SRS
A1 Vehicles with SRS

o

a al A
——

BW

*1- L H. drive vehicles
*2: R.H. drive vehicles

(8w}

Al8 Control unit

F e P ST T )
NARAROEAOnEEE

behs]:efifishsfeolzifzzfealealzstes)
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 heid 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.

Telr\in;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
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13-176 AUTO-CRUISE CONTROL SYSTEM - Troubleshooting
4. CHECKING THE CANCEL SWITCH CIRCUIT

<Vehicles built up to October, 1993> <Vehicles built from November, 1993>
ignition switch {ACC) Ignition switch (ACC)
- 4
Hjz]3]¢ 1 4
516178 ~ g 5 o
TELE] &
= ©p , [l 8] 4
[EEEGE] |y Jungtion block © Junction block
=1 [104 e
r L T Yr fo [l
/I N
w uy -
= «) o
[=] (=
z 41
Jumper 323l
- connector vz
Z I:. Joint connector
A1 _ BEBOANHOAEE
- Control switch e B
. Gerjeelee
(/'sst o = 2 a
e,
RESUNE gcaucu 242 _
orr Lou oFe T Ol - =
[ =
2 >

E
—
o
—

O [ofrtox oo

Remarks
O : Vehicles without SRS
A @ Vehicles with SRS

Ya1 o
1g Control unit

BW

\ *1: L.H. drive vehicles
? 23 | *2: R.H. drive vehicles
; - —
[3

(Ru)

"
I
|
f
|
|

T |
al |

!

A o I

] RESUME ;! CRICEL |
|

i

o2 |

I

I

|

|

|

|

] f]

)
=
i

R -

1 7 P L W T T q
Sl Loy i: % e [ofefeTe D Te Tl

nalis|3sh7hsfiofeol21]22]2324]25) 28] . e

03E0021

0O3E0139

Description of operation

During constant speed driving, when the control constant speed driving is cancelled.

switch is turned to the CANCEL position, a cancel  Current flows to the fuse No. 4 of the junction
signal is sent to the control unit, the current to  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;\r]r;ma! Signal Conditions Terminal voltage
CANCEL switch Whgelj 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 Deec. 1993 PWJES086-E REVISED



AUTO-CRUISE CONTROL SYSTEM = Troubleshooting 13-177

5. CHECKING THE VEHICLE-SPEED SENSOR CIRCUIT

<Vehicles built up to Octoher, 1993>

<Vehicles built from November, 1993
{L.H. drive vehicles)>

Vehuclq-speed
Vehicle-speed Sﬁ:ﬁiczmn
detection ]
cireuit 5y Control unit
5V Control unit
[ vl [———
I : —3 1z)3[4]516]7 619 polLlL2Ls
v 1{2[274]151817 8 9mojes|| Yio Lehsliet e 20z 122z aza 2528
119 1415l e[17i8[1efzclz] zzzszg}zdzel] =
= Z
: /\29
Joint connector
= . ¢
>“1 !234]56?|89101‘1
Combination meter 12[13[14[18[16f2 7[a819[20]21f22 = 28
Reed P . R ) S R R R =
switch) o ™
4 — =
- =
1 |14
b
\ - Lt 1
wll3
Combination meter O Diagnosis connector
| — 1
ml |[ATelTeis s 7T lxToNidluzishe]} — 1[z]3[a]s]6]718]
o I[:-_{zlasaaizms3;39!40]4'1rm12344| ] 7 101111213 Ta[L5]ig
A 43
= -
o
1
&
03E0019 ?
(=]
£
= 03E0138
<Vehicles builit from November, 1993
{R.H. drive vehicles)>
Vehiclg-speed
detection
CIrCint A
5y Control unit
o3 £ ],
112]314051617 8 1o0[11213]
119 a1 51617819l o[z} 324 25jz6]
=
-
26
Joint connector
18]9]
112[3[a]s]6] 7189 o 1
BB BRI 23 24
324z 5i7ez7 287 303113233 :
1 14
Read I Y
' switch
Combination meter b Diagnosis connector
1[2]3[4]5f6]7]8
p]gmmm mgmﬁmm@m 7 g [To[T12}i3M1al5]16
—
o
b
(=]
=
<
= 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

TeF\lrr;mal 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)

.E CANCEL

orF Lo T oFF Yy o
R 14
o
re
118

HEoT A
8 . .
z N’ A To junction block
G © Junction f
block )
1058 ) Main switch
a1
oFFE_
i (11 fA [273]
5 aisleir]a!
=
i}
= A
AL Control switch Stop lamp
ofr} switch
() ' sEr on - .
1]z
: \Il

L0

Motor-driven
1 vacuum pump

[

Control unit

819 nojLyLz Ll

21[22]23724] 252ﬂl

03E0020

MHERAN
14)15{16[1718)19

~

T

Description of operation
HOLD MODE

When driving at 40 km/h (256 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 vaive 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 ¢oils 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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PW.JES(86
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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)

Junction block

Control switch
g

[1]z]
a

X

[1]2]

{1]7]3[><Ta]s] 8]
HHBIETEETD
3*1
4%2
[ ~w—- ]
1Jz[3[a]s[6]7]8]2 10
121 3J24] 15]16]17}18]1 5220
25*%1  {ealazezelerpeiodion)|
o] s ® ;
- I S

To junction block

|{’ l Main switch
ot -

=
-

Stop lamp
o switch
)

[31%)

o1

-]
_________ 1 LB
[a]5]e 7 [€]

Motor-driven
vacuum pump

Control unit

Remarks

O : Vehicles without SRS
A : Vehicles with SRS
*1. |_H. drive vehicles
*2: R.H. drive vehicles

G3E)137

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 reiease 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 1o 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 contro! 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.

Mode/Terminal voltage (V)
Terminal No. Signal 9
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

PWJES086-E

ADDED



13-180 AUTO-CRUISE CONTROL SYSTEM - Troubleshooting
7. CHECKING THE STOP LAMP SWITCH CIRCUIT

<Vehicles huilt up to October, 1993> <Vehicles built from November, 1993>
Main fusible link © . Main fusible link (D
[oa] o
] ]
. = 3
1 -
Junction LL] [ ]
block
@ Junction @
158 | EEESs block 158 | FLLS2tns]
5] 7189 iolit]z 6| ria]efiol2]1z
o . C‘\
=" To main switch =1l
[Ty}
wf, S
a2 —
—} ol ! 3¢ | Stop lamp o
112 OFF % = = = switch =
3|4 -y ¢-Forr u!>
oN el 1*]
R E —~) 23%2
& ] Joint connegtor
@ To motor-driven b 1[2[3[4]s]6[7[8[oNOn 1L
S vacuum pump S 2 Tz[13tta15[Le]17{1[15[20 1[27]
! A S . T P P I L 5
$l15 24%2 h
[+ . .
=] To main switch
1 i 2 1
1[2]3[aTsTel 7{adeponyizhs ” T
15|16 T RN ST20 12 Lz ez skzéres 26 ]2 0;;(2'_ i Stop lamp
- 3 [ o 'Y mocc switch
Control unit o
: 3
: o |
03E0017 L .
To motor-driven
vacuum pump
0 [ 1
1]2]3fals]el7]s 910[1112;31
lahsheh Thshsfeoleifealzalealzsles)
Control unit
NOTE Remarks 03E0140
(1) NC: ON at all times *1. | H. drive vehicles
(2) NO: OFF at all times *2; R.H. drive vehicles

Description of operation

When the brake pedal is depressed during con- At the same time, moreover, the closing of the
stant-speed travel, the stop lamp switch’'s (NC) (NO) contacts for the stop lamp results in the
contacts for the auto-cruise control system open, sending of the cance! signal to the control unit, $o
with the result that the current to the motor-  that the motor-driven vacuum pump current is dis-
driven vacuum pump is interrupted, thus cancell-  continued within the control unit, thereby cancel-
ing the constant-speed travel. ing the constant-speed travel.

Troubleshooting hint
ECU terminal voltage

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 Contro! unit
nl 0 7 En . _— 0
P t|2f3fa]5]6]7 8] non11213 112]3147516]7[8]o]10fiTl12)s3
1 14)1516[TTN8]1 02012 1]22)2 32825026 1_ 14)15)16[1 7181 9[20[2 12 2[2 32 4] 25426
~ =
pras L
1 1
TN 7
Cluteh switch ‘/ Clutch switch
oru'/.
“§ ON z OFFE g on v
- E\S}
2 g 2
I Z T2 .
«a 21 14*1
[ ] A13%2
@ ¢ | Joint connector
[ ~a—-
S Yiz [iTz[zlalslelz{aloion:
= o 2l 341516l 7)18]18[20[21[22
o~ 23[2a2 9262 7)28]2920(31|32133
03E00Q18
L Remarks
*1. |_H. drive vehicles O3E0141
*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
and a cancel signal is input to the control unit and

Troubleshooting hint
ECU terminal voltage

the determined driving speed is canceled, be-
cause the current flows to the control unit, to the
clutch switch 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

URY
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13-182

AUTO-CRUISE CONTROL SYSTEM = Troubleshooting

9. CHECKING THE INHIBITOR SWITCH CIRCUIT <A/T>

<Vehicles built up to October, 1993>

Control unit
LG
Tecn ]
t]2l3fa]s 67 8¢ ol lehs
L4 [1shshiz[issl20021 24]25]26
o =
[aa]
L
-
<
(4]

=
—*
ZY
o

2-BY, 2-BL
4

Starter

412 Inhibitor switch

03EQ016

<Vehicles built from November, 1993>

Control unit
1 1]
HHENOBRHBE DT
1 1415|1601 7f: 8P 3z0fz 1]z 212 3 [z o] 25 26!
3] 20%1
o%5 Joint connector
BABAEAHBENE
[ RENEREREDHE
2 3]2d)25)262 /28] 9303 1132]33
e [19*1 =
v | 1*2
od
)
@ Tz[3la[5~._~T6]7]sl®
| o[ 1|Lz[i3h 415N el 7]18]19j20]21
g 31 pap3 el Aedled3d [31132]
al .
1123 Inhibitor switch
P 6*4

‘ -
)
=
o

2-BL
(&3]

X

s

.
&

2-BL 2-BL
i[S]:

Remarks

*1. L. drive vehicles
*2. R H. drive vehicles
| Starter  x3. gG72 engine

*4. §(G74, 4M4Q 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

contro! unit, inhibitor switch, starter motor, and to
earth; the cancel signal is therefore input to the
control unit, thus canceling the constant-speed
travel.

Terminal
No.

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> <Vehicles built from November, 1993>
Ignition switch {1G;) Ignition switch {IG,)
o8] o
1’| —
N1 ¥ _ o) 2
Junction block mn2® Junction block ICS)A
nlz><E]e] 1]z 3 i[5
o [sT&i7]8 [9]i0] 2P 617]8] 9h0]1112
c::l i 2%1
3 “NI’ 13%2
OD switch T1RA 2] =
4]sl6 v
(=4
:'s
A3
| 1] R [Z]
3{as]s
To OD-OFF = QD switch | OFF N
indicator lamp & ~=-1
5
=
11 11
% Tr Tr
Control unit Control unit
] [x
n I 1 n
L2131d --.-;-»:.-:.l Lz fs]agslel2]aleliofiifizl13
L [ta :5715 ihshislzobifagfesfealesizs| ! lichh [FTiBslzozaissbleskel
10 2
- 10
<6G72> | <6G74>
ﬁ e e,
3E0143
= 03E0049 %1 81 03E0
o Rernarks
verdrive ELC-4AT %9, i i
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.

Qverdrive 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;\rjr;mal Signal Conditions Terminal voltage
11 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>
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Description of operation

The throttle position sensor and idle switch are
mounted in the throttle body and are sensors in
the MP| 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;\rj‘gi.nal Signal Conditions Terminal voltage
Idle switch When accelerator pedal is pressed 45-55V
* When accelerator pedal is released oV
Throttle position When accelerator pedat is pressed all the way down 40-55V
° sensor When accelerator pedal is released 05-07 V
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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>
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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 4555V
When accelerator pedal is released ov
. Throttle position When accelerator pedal is pressed all the way down 4055V
sensor When accelerator pedal is released 0.5-07V
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AUTO-CRUISE CONTROL SYSTEM — Troubleshooting

13-185

Multi-use

When using the Multi-use tester

s, Self-diagnosis

SELF-DIAGNOSIS CHECKING

Self-diagnosis checking is performed when there has been

03E0043

MNote that the diagnosis check connector is located under

Connect the multi-use tester's or MUT-II's socket and
connector to the accessories socket and the self-

tester o LgekMeeton|  an automatic cancellation, without cancel switch operation.
LS > (1)
TS / et HIS e
SNSSY . the driver’s side instrument panel.
N
ﬁ < \ % diagnosis check connector, and set the tester.
_— - N 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.

3.

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.

Tumn the control switch back to the SET position, and
turn the stop lamp switch to ON for a continuous period
of 6 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
Abnormai condition of idle switch’ <3000, 3500>
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13-186 AUTO-CRUISE CONTROL SYSTEM — Troubleshooting

RESUME \ \
\ WCANCEL /
l A RESUME/ACCEL I \
W SET/COAST
SET :
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 controf
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 andf/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 Ne. 4 and No. 5 can be
{25 mph) or higher confirmed, vehicle-speed sensor circuit
normal.
5 Driving at less than approximately o5
40 kem/h (25 mph)
1. Clutch switch ON ‘ Clutch switch or inhibitor switch normal
8 (clutch pedal depressed) <M/T> 26
2. Inhibitor switch ON
(selector lever 10 "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 hailf way) <3000, 3500>
9 Idle switch OFF {accelerator pedal 29 {dle 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 raFvae

<L.H. drive vehicles>
<Petrol-powered vehicles>

Link (C) Accelerator cable

'--..' iy
BTSN
(G

4?- ,
3 Lmk (B)

Autc-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)

!-@“m.-__ (B)

Link (A) Accelerator cable

Lock nut
Throttle cable

Vacuum pump -

Throttle lever 03E0045
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AUTO-CRUISE CONTROL SYSTEM -~ Service Adjustment Procedures 13-189

<R.H. drive vehicles>

Link (C) ‘

Auto-cruise

Link (B} control cable

Link (A)
Actuator

< - i b -
Petrol-powered vehicles Adiusting bolt

Throttle lever Adjusting bolt

Throttle cable E

Vacuum pump

<Diesel-powered vehicles> > Throttle cable

03E0046

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.)

@ Mitsubishi Motors Corporation Dec. 1993 PWJES086-E REVISED



13-190 AUTO-CRUISE CONTROL SYSTEM - Service Adjustment Procedures

<L.H. drive vehicles with petrol engine>
Link (C) Adjusting nut

Accelerator

03E0052
<L.H. drive vehicles with diesel engine>

Link (C}

Accelerator cable pzeooss

<R.H. drive vehicles>

Lock nut Link {C)

Accelerator
cable

Throttle cable oagoos2
<L.H. drive vehicles with diese! engine>

Adjusting nut
@\
)

Throttle cable

Link {B)

D3IE00SS

© Mitsubishi Motors Corporation Dec. 1993

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.

PWJES086-E . REVISED



AUTO-CRUISE CONTROL SYSTEM - Service Adjustment Procedures 13-191

<R.H. drive vehicles>

Link (B)

O3E0DS53

<L.H. drive vehicles with petrol engine>

Adjusting nut

Lock nut

ink (A} Auto-cruise
Link (A) control cable 93E0051

<L.H. drive vehicles with diesel engine>

Adjusting
nut

Lock nut

Auto-cruise
control cable
Link (A)

] . 03E0DS56
<R.H. drive vehicles>

Link {A) Adjusting nut  Lock nut 030054

03E0032

© Mitsubishi Motors Corporation  Dec. 1993

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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13-192 AUTO-CRUISE CONTROL SYSTEM - Service Adjustment Procedures

\woancEL
l A RESUME!ACCELI |
¥ SET/COAST

f/f

03EQ003

T

\WOANCEL
’ A HESUMEIACCEL

W SET/COAST

g

=]
)
m
[=]
Q
o
w

A4 CANGEL
—

A RESUME/ACCEL|
l W SET/COAST

%

r//VZ

Q3EQQ03
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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 (imit {approximately 200 km/h
(126 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 limit [ap-
proximately 40 km/h {26 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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AUTO-CRUISE CONTROL SYSTEM - Service Adjustment Procedures

13-193

lchNcF.n_
, A RESUME/ACCEL]
¥ SET/COAST L\

\ WCANCEL / \

& RESUME/ACCEL I
¥ SET/COAST

18W1702

14L0142

© Mitsubishi Motors Corporation  Feb. 1991

(O 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”

{3) 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 wvehicle will travel at the constant

speed.

{(4) When driving at constant speed and the main switch is
turned to OFF, check that the vehicle returns to normal

driving conditions.

INDIVIDUAL PARTS INSPECTION
Stop Lamp Switch/Brake Switch Inspection

{1) Disconnect the connector.

{2) Check for continuity between the terminals of the

range. <A/T>

E13HAEEc

switch.
O—C: continuity
Switch . Stop lamp
Brake switch switch

Measurement Terminal 1 4 2 3
conditions
When brake pedal depressed. O—10
When brake pedal not
depressed. ® O

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.

PWJE9086




13-194 AUTO-CRUISE CONTROL SYSTEM - Service Adjustment Procedures

OTACOS51

Release
Control g valve
valve

w4

0TAQOSO

35 mm
{(1.38 in.) or more:

of holder

07A0052

® Mitsubishi Motors Corporation Dec.

1993

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 (8) 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 valve)>

(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 autc-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)

PWJES086-E : REVISED



AUTO-CRUISE CONTROL SYSTEM - Auto-cruise Control

13-195

AUTO-CRUISE CONTROL

REMOVAL AND INSTALLATION <LINK AND ACTUATOR>

<L.H. drive vehicles>

. Link bracket

10. Actuator
11. Actuator bra

<Petrol-powered vehicles>

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
g. Intermediate link

Removal steps of actuator

4, Connection for auto-cruise control cable and link
7. Wiring connector
8. Vacuum pump
9. Pump bracket

cket

E13SA--

Post-instailation Operation
¢ Control Cables Adjustment
(Refer to P.13-188.) -

0

3EQ034
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13-196 AUTO-CRUISE CONTROL SYSTEM — Auto-cruise Control

<Diesel-powered vehicles> A - -
‘ Post-instaltation Operation

& Control Cables Adjustrnent
{Refer to P.13-188.)

Q3E0035

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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AUTO-CRUISE CONTROL SYSTEM — Auto-cruise Control 13-197

<R.H. drive vehicles>

Post-installation Operation
e 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

4. Connection for auto-cruise control cable and link
7. Wiring connector

8. Vacuum pump

9. Pump bracket

0. Actuator

1.

1
11. Actuator bracket
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13-198 AUTO-CRUISE CONTROL SYSTEM — Auto-cruise Control
REMOVAL AND INSTALLATION <SWITCHES, CONTROL UNIT AND SENSORS:E-HSA_A

Removal steps of switches switche
CAUTION: SRS 1 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

P52 -

3,

%I% gllain switc? )

. Steering column lower trim ; :
14. Wiring connectors } %%r:gcng ?Lé'gs‘ip ©
*}g' f:\:'ont;[ml SWSCF (Ref GROUP B'

. AIr bag module (Refer to 52 . .

— Air Bag Module and Clock Spring.) }d[\/,%r:,'g:ﬁsbgru'%tggggq

16. Control switch !

Removal steps of control unit
17. Instrument panel
{Refer to GROUP 52A - Instrument

Panel.}
18. Control unit

<L.H. drive vehicles>

03E0128

03E0011

f
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AUTO-CRUISE CONTROL SYSTEM - Auto-cruise Control  13-198-1

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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