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FUEL SYSTEM <4G13>

GENERAL INFORMATION
'MULTI POINT INJECTION SYSTEM DIAGRAM

. %1 Injector
1 Oxygen sensor * Power supply voltage %2 Purge control solenoid

*2 Intake air temperature * Vehilcle speed sensor valve
sensor + Air conditioner switch Engine #3 1dle speed control servo

*3 Throttle position sensor * Inhibitor switch Hl> control lf\> ¢ Fuel pump relay

*4 |dle position switch * Power steering fluid unit s Control relay

*5 No. 1 cylinder top dead pressure switch s Air conditioner power relay
centre sensor * Ignition switch-ST

+ Engine warning lamp

+ Diagnosis signal

« |gnition timing, power
transistor ’

*6 Crank angle sensor

*7 Coolant temperature sensor,
*8 Servo valve position sensor
*9 Vacuum sensor

Canister

Purge control
solenoid valve

Throttle position sensor

with idle position switch) Fast idle air valve (FIAV) ? Vacuum
Intake air ?rig?':i)fgl d
temperature W b0l
sensor soute
pressure
sensor}

i

*9

Air

inlet - . u:-'_\\_j
Fuel pressure

U7 ] regulator .

Air cleaner

To fuel tank +— —

— -+—From fuel pump.
Positive crankcase ) :

ventilation valve

‘ illnjector

%1

"

Crank
*H { angle
sensor
No. 1
*7 Coolant *5 4 cylinder
temperature top dead
sensor ‘ | centre
: Sensor

*1
Oxygen sensor

Catalytic converter
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SPECIFICATIONS
GENERAL SPECIFICATIONS

E13CA--

Return system

lterns Specifications
Fuel
Tank capacity 2 (U.S. gts., Imp. gts.) | BO (53, 44)

Fuel pressure regulator

Throttle position sensor
Idle speed control servo

Idle position switch
Servo valve position sensor

Fuel pump
Type Electrical {Roller vane}
Location In fuel tank

Throttle body
Throttle bore mm (in.}) | 46 (1.81)

Variable resistor type
DC motor type

DC motor type by-pass air control system with the
Fast Idle Air Valve (FIAV)

Rotary contact type, within throttie position sensor
Hall element type

Engine control unit
Identification model No.

E2739371 <Vehicles built up to September, 1993>
E2T39379 <Vehicles built from October, 1993>

Sensors |
Vacuum sensor (manifold absolute pressure sensor)
Intake air temperature sensor
Coolant temperature sensor
Oxygen sensor
Vehicle speed sensor
No.1 cylinder top dead centre sensor
Crank angle sensor
Power steering fluid pressure switch

“Reed switch type

Semiconductoer type
Thermistor type
Thermistor type
Zirconia type

Photo interrupter typé
Photo interrupter type
Contact switch type

Actuators
Control relay type
Injector type and number
Injector identification mark
Purge controi solencid valve

Contact switch type
Electromagnstic type, 4
MDH145

ON/OFF type solenoid valve

Fuel pressure regulator

Regulator pressure kPa {kg/fcmZ, psi)

335 (3.35, 47.6)
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13-5

SERVICE SPECIFICATIONS

E13CB-

Fuel pressure
Vacuum hose disconnected
Vacuum hose connected

ltems Specifications
Basic ignition timing 5°+2° BTDC at curb idle
Curb idie speed t/min. | 750£100
Idle speed when air conditioner is ON i/min. | 850 at neutral position
Basic idle speed r/min. | 750+50
Throttle position sensor adjusting voltage mV | 400-1000
Throttle position sensor resistance kQ | 3.5-6.5
Intake air temperature sensor resistance kQ | 2.6 [at 20°C (88°F)]
Coolant temperature sensor resistance kQ
20°C (68°F) 2.4
80°C (176°F) 0.3
Oxygen sensor output voltage V| 0.6-1.0

kPa (kg/fcm?2, psi)

330-350 {3.3-3.5, 47-50) at curb idle
Approx. 270 (2.7, 38) at curb idle

Injector coil resistance € | 13-16 [at 20°C (68°F)]
Purge control solenoid valve coil resistance Q | 36-44 [at 20°_C (68°F)

SEALANT E1ace--
[tems Specified sealant Remark

Coolant temperature sensor
threaded portion

3M Nut Locking Part No. 4171 or equivalent

Drying sealant

Plug and floor pan

3M 8513. Grommeted Windshield Sealer (Black)

SPECIAL TOOLS

E13DA--

Tool Number

Name

Use

MB991223
Red harness

harness

Inspection test

harness set

¢ Pin contact
pressure
inspection
harness

®* Market tester
contact probe
(for general
connectors)

Measurement of terminal voltage

MB991341

Multi-use tester
sub assembly

<Up to 1993 models>
* Reading diagnosis code
* MPI system inspection

For the number,
refer to GROUP Q0 -
Precautions before
service,

ROM pack {for
multi-use. tester)
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FUEL SYSTEM <4G13> — Special Tools

Tool Number Name Use
MB991502 MUT-II sub <All models>
assembily » Reading diagnosis code
s MPI system inspection
RCM pack
16X0807
' MB291348 Test harness set | ® Adjustment of idle position switch and
throttle position sensor
® |nspection using an analyzer
MD998464 Test harness & Inspection of oxygen sensor
(4 pin, square)
MDS98706 Injector test set | Checking the spray condition of injectors
MD998741 Injector test
adapter
/ ' MD928746 Clip
\,
MD898709 Adapter hose Measurement of fuel pressure
MD998742 Hose adapter
@ Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D REVISED
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TROUBLESHOOTING

E13EFAP

EXPLANATION OF TROUBLESHOOTING PROCEDURES

The troubleshooting procedures that are effective for maifunctions of the MP! system are explained in

the following.

C START )

1. Checking trouble symptom

2. Reading self-diagnosis code

3. Estimating cause of trouble and
setting check item

4. Cheéking engine control unit input
signals

y

5. Checking engine control unit
output signals and actuator
operation

y

8. Checking harnesses of MPI
components

7. Checking individual MPI
components

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

3

9. Confirming completion of repair
and preventing reoccurrence

( E.r\;D )

© Mitsubishi Motors Corporation  Dec. 1993
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Checking trouble symptom .

® Reproduce the trouble symptom and check the
contents of the trouble and the conditions under
which the symptom occurs {engine condition,
operating state, etc.).

Reading self-diagnhosis code :

- ® Read the self-diagnosis code and correct the

{3

(4)

{5)

malfunction when a malfunction code is output,
referring to the diagnostic chart. |

Estimating cause of trouble and setting check item

e Referring to CHECK CHART "CLASSIFIED BY
PROBLEM SYMPTOMS, determine the check items
and procedures to be followed.

Checking engine control unit input snLcj:;naIs

e Use the Multiuse tester (MUT), MUT-II or an
anz:lalyze_r to check the signals input to the engine con-
trol unit. :

e |f the input signals are_normal, the sensor input is
judged to be normal. Then, check the next check
item. : : -

Checking engine control unit output signals and actuator

operation ]

e Use the MUT or MUTHI to check the signals output
from the engine control unit. Also, force-drive the -ac-
tuator using the actuator test function to check the
actuator operation. e

e Use an analyzer to check the signals output from the

en%lne control unit. o )

If the signals output from the engine control unit and

the operation of the actuator are normal, the actuator

control is judged to be normal. Then, check the next
check item. g ’

Checking harnesses of MPl components )

s If the input and output signals for the engine control
unit are not normal, check the body harnesses of the
MPI components and repair as necessary.

e After repairing, check the input and output signals for
the engine control unit again. If they are normal this
time, check the input and output signals for the next
check item.

Checking individual MP1 components _

e |f the body harnesses are normal but the input and
output signals for the engine control unit are still ab-
normal, check the MPI components individually and
refpalr 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. _

Re-examining and checking causes of trouble and repair-

ing o

e If the results of the harness check and individual
component check are normal but the input and out-
put signals for the engine control unit are still abnor-
mal, re-examine the causes of the trouble, referring
to the troubleshooting hints. Then, carry out checking
and repairing mc.ludln? other groups. ]

Confirming completion of repair and preventing reoccur-

rence’

e Try to reproduce the trouble symptom to make sure
that the symptom does not occur again. i

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

PWMES117-D REVISED
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Equipment side
connector =

Harness side
connector

SFUI216

Test harness

Test harness set Wi

{MB291348)

01L1025

Harness

—- €

Jumper lead

6FUI217

© Mitsubishi Motors Carporation Dec. 1991

EXPLANATION AND CAUTIONS FOR CIRCUIT
CHECKING

® The connector symbols show the pin arrangement as
seen from the direction of the terminal end of the
connector actuaily mounted in the vehicle.

® When the standard value when checking the voltage is
recorded as SV, this is an abbreviation for system voltage.

®  When checking a waterproof connector with the circuit in
a live state, be sure to use the special tool (test harness).
Inserting the test probe from the harness side should
never be done, as it will adversely affect waterproof
performance, which may lead to corrosion.
Furthermore, the test harness is used for each setting, so
the appropriate item for the connector should be
selected.

® In addition, if there is no test harness for the appropriate
connector, the test harness set (MB991348) which can
be connected directly between the terminals can be
used.

® When checking the terminal voltage, etc., with the
connectors disconnected, do not insert the test probe if
the check terminal has female pins. Use the special tool
(inspection harness set MB991223) instead.
Forcing the test probe into such a terminal can cause
‘poor contact.

® When checking for a open circuit in a harness with both
ends of the harness separated physically, use a jumper
lead to earth one end and check continuity between the
other end and the earth. This enabies checking for a
open circuit in the harness to be made. If there is no
continuity, repair the harness.
However, when checking for a open circuit in the power
supply line, check the continuity between both ends
directly, without using a jumper lead to earth one end of
the harness. :

PWME9117
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N Harness
4

Fa

6FU1218

Sensor side

i

terminal Harness
—C> Ja—o

Engine
control
unit

6FU1219

© Mitsubishi Motors Corporation

Dec. 1991

When checking for a harness short-circuit, open one end
of the harness and check for continuity between the
other end and the earth.

If there is continuity, the harness is short-circuited to
earth, so repair the harness.

As arule, use an analog type ohimmeter {or circuit tester)
to measure the continuity.

If the harness is normal, but the impressed voltage to the
sensor is not normal, replace the engine control unit and
recheck. -

As arule, use a digital type voltmeter {or circuit tester) to
measure the voltage.

However, for checking the power transistor drive voltage,
use an analog type voltmeter.

PWME9117
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FUEL SYSTEM <4G13> - Troubleshooting

@ Miteuhichi Matare Narnnration

Nas 1091

ENGINE WARNING LAMP (CHECK ENGINE
LAMP)

Among the self-diagnosis items, an 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 turned on, the
engine warning lamp is lit for 5 seconds to indicate that the
engine warning lamp operates normally.

ITEMS INDICATED BY THE ENGINE WARNING LAMP

Engine control unit

Oxygen sensor

Intake air temperature sensor

Throttle position sensor

Coolant temperature sensor

Crank angle sensor

Top dead centre sensor (No. 1 cylinder top dead centre)

Vacuum sensor {manifold absolute pressure sensor)

Ignition timing adjustment signal

Injector

Caution

Engine warning lamp will come on even when terminai
for ignition timing adjustment is short-circuited.
Therefore, it is not abnormal that the lamp comes on
even when terminal for ignition timing adjustment is
short-circuited at the time of ignition timing adjustment.

ENGINE WARNING LAMP INSPECTION

(1) Check that when the ignition switch is turned ON, the
lamp illuminates for about 5 seconds and then goes out.

(2) If the lamp does not illuminate, check for open circuit in
harness, blown fuse and blown bulb.

PWMFaG117
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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 seif-diagnosis output terminal.
There are 13 diagnosis items, including the nor-
mal state, and the diagnosis resuits can be read
out with a multi-use tester (MUT) or MUT-IL
Moreover, since memorization of the malfunc-
tion 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 dis-
connected.

In addition, the malfunction code can also be
erased by turning the ignition switch to ON and
sending the malfunction code erase signal from
the MUT or MUT-II to the engine control unit.

Diagnosis Chart

Caution

If the sensor connector is disconnected with
the ignition switch turned on, the malfunc-
tion code is memorized. In this case, send
the malfunction code erase signal from the
MUT or MUT-II to the engine control unit
and the diagnosis memory will be erased.

The 13 diagnosis items are provided as follows,
and if plural items are activated, they are all
indicated sequentially from the smallest code
number.

Caution ‘
The malfunction code of ignition timing
adjustment signal is outputted when
terminal for ignition timing adjustment is
short-circuited. Therefore, it is not abnormal
that the code is outputted even when
terminal for ignition timing adjustment is
short-circuited at the time of ignition timing
adjustment.

Qutput Malfunction code
preference | Diagnosis item Check item (Remedy)
order No. Memory
L Engine control - - {Replace engine control unit)
unit
2 Oxygen sensor 11 Retained | e Harness and connector
e Fuel pressure
e Injectors {Replace if defective.)
e |niake air leaks
¢ Oxygen sensor
3 Intake air 13 Retained | ¢ Harness and connector
temperature ¢ intake air temperature sensor
sensor
® Mitsubishi Motors Corporation Dec. 1993 PWMES117-D REVISED
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Output ) Malfunction code
preference | Diagnosis item Check item (Remedy)
order : No. Memory
4 Throttle position 14 Retained | ® Harness and connector
sensor e Throttle position sensor

¢ |dle position switch

5 Coolant 121 Retained | ® Harness and connector
temperature e Coolant temperature sensor
sensor

6 Crank angle 22 Retained | ® Harness and connector {If harness and connector
sSensor are normal, replace distributor assembly.)

7 . No. 1 cylinder top 23 Retained | ® Harness and connector (If harness and connector
dead centre sensor are normal, replace distributor assembly.)

8 Vehicle speed 24 Retained | ® Harness and connector
sensor + Vehicle speed sensor {reed switch)

{reed switch)

9 Vacuum sensor 32 Retained | ¢ Harness and connector [if harness and connector
{Manifold absolute are normal, replace vacuum sensor {manifold
pressure sensor) absolute pressure sensor) assembly]

10 Ignition timing 36 - e Harness and connector

adjustment signal

11 Injector 41 Retained | ® Harness and connector
& Injector coil resistance

12 Servo valve position{ 55 Retained | ® Harness and connector
sensor e Servo valve position sensor
e ldle speed contro! servo (DC motor)

13 Normal state - - : -

NOTE : :

1. Replace the engine control unit if a malfunction code is output although the inspection reveals that
~ there is no problem with the check items.

2. The code numbers will be displayed in order, starting from the lowest.

© Mitsubishi Motors Corporation Dec. 1991 PWME9117
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13-13

PROBLEM DIAGNOSIS CONTENT CHART

NOTE
*. Fail-Safe/backup function is operating.
Malfunction | Diagnosis Diagnosis contents Probable cause Remark
code No. item {Trouble symptom, etc.)
- Engine Abnormality in engine - Engine stalls
control unit | control unit Starting is impossible
1 Oxygen Oxygen sensor signal | (1) Oxygen sensor Reduction in exhaust
sensor voltage does not malfunction gas purification
: change (lean/rich) {2) Open circuit or short efficiency*
even when air/fuel circuit in oxygen sensor,
ratio feedback control or connector contact is
{close loop control) defective.
operates.
{3) Inappropriate fuel Reduction in exhaust
pressure gas purification
(4) Injector malfunction efficiency®
{5) Air leaking in through Poor starting
clearance in gasket Unstable idling
(8} Engine control unit Poor acceleration
malfunction
13 Intake air {1} Voltage of intake | (1) Intake air temperature Slightly poor
temperature air temperature sensor malfunction driveability*
sensor sensor signal is {2) Open circuit or short At high temperatures:
4.5V or more. circuit in the intake air {a) Poor starting”®
(2) Voltage of intake temperature sensor, of {b) Unstable idling?*
air temperature connector contact is
sensor signal is defective
0.27V or less. {3) Engine control unit
malfunction
14 Throttle (1) Voltage of (1} Throttle position sensor Slightly poor
position throttle position malfunction, or acceleration <M/T>
sensor sensor signal is adjustment is defective. Poor driveability <A/T>
0.2V or less. (2} Open circuit or short Engine stalls
(2} Voltage of circuit in throttle
throttle position position sensor, or
sensor signal is connector contact is
2V or more, even defective.
though idle
position switch is
ON.
{3) Idle position switch ON Engine stalls
malfunction Racing is impossible
(4) Short circuit in idle
position switch signal
wire -
(8) Engine control unit
malfunction
© Mitsubishi Motors Corporation Dec. 1991 PWMES117
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FUEL SYSTEM <4G13> - Troubleshooting

Malfunction D@gnosm Diagnosis contents Probable cause Remark
code No. itemn (Trouble symptom, etc.)
21 Coolant {1} Voltage of coolant | (1) Coolant temperature When engine is cold:

temperature temperature sensor malfunction e Poor starting®
sensor sensor signal is {2) Open circuit or short ¢ Unstable idling*®
4.6V or more. circuit in coolant e Poor acceleration*
(2} Voltage of coolant temperature sensor, or
temperature connector contact is
sensor signal is defective
0.11V or less. {3) Engine control unit
{3} While engine is malfunction
warming up,
coolant
temperature
sensor signal
shows a drop in
engine coolant
temperature.
22 Crank angle | Voltage of crank (1) Crank angle sensor ¢ Engine stalls
sensor angle sensor signal malfunction e Starting is impossible
does not change (2) Open circuit or short
(high/low}, even circuit in crank angle
though engine has Sensor, or connector
been cranking for 4 contact is defective
seconds or more. {3} Engine control unit
rmalfunction
23 Top dead” Voltage of top dead (1) Top dead centre sensor | ¢ Unstable idling*
centre centre sensor signal malfunction * Poor acceleration*
sensor does not change (2} Open circuit or short
(highflow}, even circuit in top dead centre
though engine is sensor, or connector
running. contact is defective
{3) Engine control unit
malfunction
24 Vehicle Voltage of vehicle {1) Vehicle speed sensor Engine stalls when
speed speed sensor does malfunction vehicle stops after
sensor not change {2} Open circuit or short decelerating
(reed switch) [ (high/low} even circuit in vehicle speed
though vehicle is SEensor, or connector
accelerating at an contact is defective
engine speed of {3) Engine control unit
3,000 r/min. or more, malfunction
© Mitsubishi Motors Corporation Dec. 1991 PWME9117




FUEL SYSTEM <4G13> - Troubleshooting

13-15

Malfunction qugnoms Diagnosis contents Probable cause Remark
code No. item {Trouble symptom, etc.)
32 Vacuum {1) Voltage of vacuum | (1) Vacuum sensor * Poor acceleration®

sensor sensor signal is malfunction ¢ |nappropriate idle
(Manifold 4.5V or more. {2} Open circuit or short speed*
absolute (2} Voltage of vacuum circuit in vacuum sensor, | ® Unstable idiing*
pressure sensor signal is or connector contact is '
sensor) 0.2V or less. defective.
: {3} Engine control unit
malfunction
36 lgnition Ignition timing {1} Ignition timing : e Poor acceleration
timing adjustment signal adjustment signal wire is | ® Engine overheats
adjustment wire is short-circuited short-circuited to earth
signal to earth, {2) Engine control unit
malfunction
41 Injector Injectors do not (1) Injector malfunction s Reduction in exhaust
operate for a (2) Open circuit or short -gas purification
continuous 4 second circuit in injector, or efficiency”
period while engine connector contact is e Poor starting
is cranking or idling. defective ¢ Unstable idling
: (3} Engine control unit # Poor acceleration
malfunction
55 Servo valve Servo valve does not | (1) Serve valve position + Inappropriate idle
position move to the sensor malfunction speed*
sensor- intended position (2) Open circuit or short e Engine stops*
‘ {opening angle), even circuit in servo valve ¢ Unstable idling*
though idle speed position sensor, or
control servo motor connector contact is
operates many times. defective
: -1 {3) Idle speed control servo
motor {DC motor)
malfunction
{4} Open circuit or short
circuit in idle speed
control servo motor {DC
motor), or connector
contact is defective
{5} Engine control unit is
defective
@ Mitsubishi Motors Corporation Dec. 1991 PWMES117
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FUEL SYSTEM <4G13> - Troubleshooting

FAIL-SAFE/BACKUP FUNCTION TABLE

When the main sensor malfunctions are detected by the self-diagnosis function, the vehicle is controiled
by means of the pre-set control logic to maintain safe conditions for driving.

Malfunctioning item

Control contents during malfunction

Vacuum sensor
{Manifold absolute
pressure sensor)

{1} Determines the fuel injection timing and ignition timing by means of the throttle
position sensor {TPS) signal and the engine speed signal {crank angle sensor signal).

{2) Fixes the ISC servo in the appointed position so idle speed control is not
performed.

Intake air
temperature sensor

Controls as if the intake air temperature is 45°C (113°F).

Throttle position
sensor (TPS)

No increase in fuel injection amount during acceleration due to the throttle position
sensor signal.

Coolant
temperature sensor

Controls as if the coolant temperature is 80° {(176°F).

Top dead centre
sensor

Injects fuel simultaneously into all cylinders.
{(However, after the ignition switch is turned to ON, the No. 1 cylinder top dead centre
is not detected at all.)

Servo valve position
sensor

ldle speed control is not performed.

Oxygen sensor

Airffuel ratio feedback control {closed loop control) is not performed.

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.

Diagnosis
connector

connector

(2) Diagnosis item is erased if the battery or the engine con-

r_'_u‘ 6}‘__ﬂ. trol unit connector is disconnected. Do not disconnect
=) the battery before the diagnosis result is completely

read.

{3) Connection and disconnection of the Multi-use tester
(MUT) or MUT-II should always be made with the igni-
tion switch in the OFF position.

Cigarette lighter-

i

READING PROCEDURE-USING MULTI-USE TESTER
(MUT) <Up to 1993 models> OR MUT-II <All models>

{1) Connect the MUT or MUT-II to the diagnosis connector.

NOTE

When connecting the MUT-I, use the adaptor harness
which is supplied as an accessory to the MUT-II sub-
assembly.

(2) Turn the ignition switch ON.
(3) Read and make a note of the self-diagnosis output.
{4) Repair the problem location, referring to the diagnosis

© Mitsubishi Motors Corporation

208 chart.
() After turning the ignition switch once to OFF, turn it
o - back ON. ,
== (6) Erase the malfunction code.
MUTIL  1esoser (7} Recheck to be sure that the condition is normal.
Dec. 1993 PWMES117-D REVISED



FUEL SYSTEM <4G13> - Troubleshooting 13-17
CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

Problem . . - . Stopp-
symptoms Starting ldling stability Driving ingp
£s)
= c
g & o o) o 2 k] o
3 S |93 |3B o 2
- s | 85| = x| g ® a L
2! o | 22|88 |85 8| 8| @ 2 | = e
2l S| o5|Eg|8E| B || 2| x|l eo|%| 8| 8
- — ()] 35 =@ hedrer i = — E O o) [&] 3 @
. s | 5|£3|g8|e8 8 8| 212(S|8 |5 3
Check items 2| & |BE|c2EQ| | 2| & | B | & | 2 o @,
Power supply @0 P. 13-30
Engine control unit @ P.13-33
power earth . : _
Fuel pump @ E|O0A) OO N®MA] P.13-34
Intake air temperature ® @ [4]|® (& ® Nl P.13-37
Sensor
Vacuum sensor _ @ E|® (e @2 P. 13-40
{Manifold absolute
pressure sensor)
Coolant temperature @EON|EE|®E|®[E|® (5 ® [3] P. 13-42
sensor
Throttle position sensor ® [5] @3 ®H P. 13-45
Idle position switch @@ [2|®[E P.13-48
Servo valve position @ [3]|® 3] |® [4] ® [5] P. 13-50
sensor (SOHC)
Top dead centre sensor |® [5](® ® ® [2] P. 13563
Crank angle sensor ®{s]|@ @ [s] ® P. 1357
Ignition switch-ST @ [4]|® P. 13-60
Vehicle speed sensor ) O] P..13-61
Power steering fluid ©) P. 1363
pressure switch
Alir conditioner switch ® P. 13-65 |-
and power relay _
Oxygen sensor P. 13-67
Injectors ®E|@ 2R GBROLEGE|I®ME @0 @ | P.1370
Idle speed control servo @EIION |GG (2] @ [€] P.13-76
ignition coil and power | @ @ @® @ [3] P.13-78
transistor
Purge control solenoid ® P.13-82
valve
Fuel pressure ® (6] |® [5]) @RI EIO[Z] @ 2] P.13-84

C: Warm engine (number inside indicates check order)
[d: Cold engine (number inside indicates check order)

© Mitsubishi Motors Corporation bec. 1991 PWMES117
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FUEL SYSTEM <4G13> — Troubleshooting

PROBLEM SYMPTOM TABLE (FOR YOUR INFORMATION)

ltems Symptom
Won't start The starter is used to crank the engine, but there is no combustion within.
2@ | (No initial combustion) the cylinders, and the engine won't start.
| Starting problem There is combustion within the cylinders, but then the engine soon stalls.
& 1 (nitial combustion, then stall) -
(Starting takes a long time.) | Engine won’t start quickly.
Idling instability Engine speed doesn’t remain constant; changes during idiing.
{Rough idling) Usually, & 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 | 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, regardiess 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 {engine Normal .
r/min.} that occurs when the .
accelerator is depressed in order Initial et
1o accelerate from the speed at B |accelerator P
which the vehicle is now traveling, & |pedal S
or a temporary drop in vehicle o | depression “
speed (engine r/min.} during such T . /\
acceleration. S 7 Sag
Serious hesitation is called “sag”. =~ -
Time 1FU0223
Poor acceleration Poor acceleration is inability to obtain an acceleration corresponding to the
degree of throttle opening, even though acceleratlon is smooth, or the
o inability to reach maximum speed.
o
= | Stumble Engine rpm response is delayed
& when the accelerator pedal is
initially depressed for acceleration
from the stopped condition.
3 Normal
[0]
& | Initial
2 | accelerator e
Q S
= | pedal ~
2| depression )
Idling = Stumble
Time 1FU0z24
Shock The feeling of a comparatively large impact or vnbratlon when the engine is
accelerated or decelerated.
Surge This is repeated surging ahead during constant speed travel or during
variable speed travel.
Knocking A sharp sound like a hammer striking the cylinder walls during driving and
which adversely affects driving.
& | Run on The condition in which the engine continues to run after the ignition
%m (" Dieseling”} switch is turned to OFF. Also called “Dieseling”.
2
wn.E

© Mitsubishi Motors Corporation Dec. 1991
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FUEL SYSTEM <4G13> — Service Adjustment Procedures 13-19

(n

{7)
t5)

(10

SERVICE ADJUSTMENT PROCEDURES

THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING ' E13HAJE

Start the engine and warm it up until the coolant is heated to
80°C (176°F) or higher and then stop the engine.

Remove the air intake hose from the throttle body.

Plug the bypass passage inlet of the throttle body.

Caution .
Do not allow cleaning solvent to enter the bypass
passage. :

Spray cleaning solvent into the valve through the throttle
body intake port and leave it for about 5 minutes.

- Start the engine, race it several times and idle it for about

1 minute. If the idling speed becomes unstable (or if the
engine stalls} due to the bypass passage being plugged,
slightly open the throttle valve to keep the engine
running.

If the throttle vaive deposits are ‘not removed, repeat
steps (4) and (B}.

Unplug the bypass passage inlet.

Attach the air intake hose.

Use the Muilti-use tester (MUT) or MUT-IL to erase the
self-diagnosis code.

Adjust the basic idle speed. (Refer to P. 13-21.}

NOTE

If the engine hunts when idling after adjustment of the

basic idle speed, remove the © cable from the battery
for 10 seconds or more, and then run the engine at idle

- again.

(1

Throttle position (2)
sensor connector

7FU04629
@ Mitsubishi Motors Corporation  Dee. 1993

IDLE POSITION SWITCH AND THROTTLE POSI-
TION SENSOR ADJUSTMENT E13HAKI

Disconnect the connector of the throttle position sensor.

Connect an ohmmeter between terminal @ (ldle position
switch) and @) (sensor earth} by using jumper wires.

PWMES117-D REVISED



FUEL SYSTEM <4G13> - Service Adjustment Procedures

P Za(SI {3) Insertafeeler gauge with a thickness of 0.45 mm (0.0177in.)
\ /f,_’ 5 between the fixed SAS and the throttle lever.
L
] e
=<1

y <
W (>>< Fixed SAS/
[
e, g PrU0146

(4) Loosen the throttle position sensor mounting bolt; then
turn the throttle position sensor body fully counter
clockwise.

5} In this condition, check for continuity between terminals

@ and ®.

7 1 \]‘:—r
NS T AIE—— oruoiar

) Slowly turn the throttle position sensor in the clockwise
direction until the point at which continuity between
terminals (3 and (@) changes to non-continuity is found.
Tighten the throttle position sensor installation bolt at
that position.

(7} Connect the connector of the throttle position sensor.

{8) Connect the Multi-use tester (MUT} or MUT-II to the
diagnosis connector {white).
{9) Turn the ignition switch ON (but do not start the engine.)
(10) Select item No. 14 and read the throttle position sensor
output voltage.

Standard value: 400-1,000 mV

(11) If there is a deviation from the standard value, check the
throttle position sensor and the related harness.

(12) Remove the feeler gauge.

(13) Switch OFF the ignition switch.

© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D REVISED



FUEL SYSTEM <4G13> - Service Adjustment Procedures 13-21

© Mitsubishi Motors Corporation

Dec. 1993

FIXED SAS ADJUSTMENT - E13HAME

&

©)
(7)
te)

NOTE

1. The fixed SAS should not be moved unnecessarily; it
has been precisely adjusted by the manufacturer.

2. If the adjustment for any reason is disturbed, readjust
as follows.

Loosen the tension of the accelerator cable sufficiently.
Back out the fixed SAS lock nut.

Turn the fixed SAS counterclockwise until it is sufficiently
backed out, and fully close the throttle valve.

Tighten the fixed SAS until the point where the throttle
lever is touched (i.e., the point at which the throttle valve
begins to open) is found.

From that point, tighten the fixed SAS 1-/4 turn.

While holding the fixed SAS so that it doesn't move,
tighten the lock nut securely.

Adjust the tension of the accelerator cable.

Adjust the basic idling speed.

Adjust the idle position switch and throttle position sensor.
{Refer to P. 13-19.}

BASIC IDLE SPEED ADJUSTMENT E13HANH
“NOTE

M

(2)

1. The standard idiing speed has been adjusted, by the
speed adjusting screw (SAS), by the manufacturer,
and there should usually be no need for readjustment.

2. The adjustment, if made, should be made after first
confirming that the spark plugs, the injectors, the idle
speed control servo, the compression pressure, etc.,
are all normal.

The vehicle should be prepared as follows before the
inspection and adjustment.

® Engine coolant temperature: 80 — 95°C {176 — 203°F)

® |Lamps, cooling fan and accessories: OFF

® Transmission: Neutral {A/T for P range)

Connect the Multi-use tester (MUT) or MUT-II to the
diagnosis connector (white).

NOTE
When the MUT or MUTHI is connected; the dlagF]OSlS
control terminal should be earthed.

PWMES117-D REVISED



FUEL SYSTEM <4G13> - Service Adjustment Procedures

Ignition timing
adjustment
connector (brownj

W e

1ENO307

/ / ‘!J‘ 9F0154

© Mitsubishi Motors Corporation Dec. 1991

{3
{4

)
©)

Remove the waterproof female connector from the
ignition timing adjustment connector.

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

Start the engine and run at idle.
Select item No. 22 and read the idle speed.

Standard value: 750 + 50 r/min.

NOTE

1. The engine speed may be 20 to 100 r/min. lower than
indicated above for a new wvehicle [driven
approximately 500 km (300 miles) or less], but no
adjustment is necessary.

2. If the engine stalls or the rpm is low even though the
vehicle has been driven approximately 500 km (300
miles) or more, it is probable that deposits are
adhered to the throttle valve, so clean it. (Refer to P.
13-19.)

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 than 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

8
()

been moved, it is possible that there is leakage as a result
of deterioration of the fast idle air valve (FIAV), and, if so
the throttle body should be replaced.

Switch OFF the ignition switch. .
Disconnect the jumper wire from the ignition timing
adjustment terminal and return the connector to its
original condition.

{10)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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FUEL SYSTEM <4G13> — Service Adjustment Procedures 13-23

¥ ACCELERATOR CABLE INSPECTION AND

ADJUSTMENT E13FCRF

(1) Turn air conditioner and lamps OFF.
Inspect and adjust at no load.

2) Warm engine until stabilized at idle.

3) Confirm idle speed is at prescribed rpm.

{4) Stop engine (ignition switch OFF).

{8) Confirm there are no sharp bends in accelerator cable.

6) Check inner cable for correct slack.

{7) If there is too much slack or no slack, adjust play by the
following procedures.

@ Turn the ignition switch to the ON position (without
starting the engine) and leave in that condition for -
approximately 15 seconds in order to initialize the ISC
motor.

b

(@ Loosen the adjusting bolts on the air intake plenum,

and then secure the outer cable so that the free play
Air intake  Adjusting bolts of the inner cable will be the standard value.
plenum Standard vaiue: 1-2 mm (0.04-0.08 in.)

NOTE

If there is excessive play of the accelerator cable, the

vehicle speed drop ("undershoot”} when climbing a

1 slope will be large.
\ If there is no play (excessive tension} of the accelerator
Plate - 07A0021 cable, the idling speed will increase.
8 After adjusting, confirm that throttle valve fully opens and
closes by operating pedal.
b

@ Adjust accelerator cable play and confirm throttie lever
stopper touches the fixed SAS.

a—

Fixed SAS.
]

03NO0OO8
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FUEL SYSTEM <4G13> - Service Adjustment Procedures

~___-/
Fuel wiring
S harness
Body wiring
harness

0350013

~ Air cleaner assembly
—/ “— Air intake hose

jﬁ’i"’ _,sembly ‘g‘.
=

=7 g et

=L
S, = (S
N NS A —
{n\Gses

300 l"\(lm 7 Eye bolt
.0 kgm -
22 ft.lbs. E®Z> Gasket
M“),‘: Spanner
&—p )f'i‘ holding
37 N AR section
m .
377#?;1 Flare nut
bs.
Main pipe

0350020
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FUEL PUMP CONNECTOR DISCONNECTION
(HOW TO REDUCE THE FUEL PRESSURE) einess

When removing the fuel pipe, hose, etc., since fuel pressure
in the fuel pipe line is high, do the following cperation so as
to release fuel pressure in the line and prevent fuel from
running out.

{1)
{2)

3

)
)

FUEL FILTER REPLACEMENT

)
{2

Y

Remove the rear seat cushion. (Refer to GROUP 52A - Seat.)
Disconnect the connection between the body wiring harness
and the fuel wiring harness that is under the floor carpet.
After starting the engine and letting it run until it stops
naturally, turn the ignition switch to OFF.

Connect the fuel wiring harness and body wiring harness.
Install the rear seat cushion.

E13FZAQ

Bleed the residual pressure from inside the fuel line.
Remove the air cleaner and air intake hose.

Hold the fuel filter with a spanner and remove the eye
bolt. Then remove the high-pressure fuel hose.

Caution

As there will be some pressure remaining in the fuel
pipe line, cover it with a rag to prevent fuel from
spraying out.

Hold the fuel filter with a spanner and loosen the flare
nut. Then disconnect the fuel main pipe connection,
Remove the fuel filter.

When installing the fuel fiiter, use a new gasket, and

tighten the flare nut of the high-pressure fuel hose and

the fuel main pipe to the specified torque.

After installation, check that there are no fuel leaks.

) Apply battery voltage to the fuel pump drive terminal
to operate the fuel pump. {Refer to P. 13-25.)

@ Check for leaks when fuel pressure is applied.

PWMES117
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0350019

0350014

IR

0350076

X

© Mitsubishi Motors Corporation Dec. 1991

FUEL GAUGE UNIT REPLACEMENT E13FDAG

(1) Remove the rear seat cushion.
{Refer to GROUP 52A —Seat.)
{2) Remove the plug.

(3} Disconnect the fuel gauge unit connector and remove the
fuel gauge unit. -

{4) Apply specified sealant to the ¢contact surfaces of the plug
and the floor pan, and install the plug.

Specified sealant: 3M 8513 Grommeted Windshield
Sealer (Black)

FUEL PUMP OPERATION CHECK E13FGCD

(1) Check the operation of the fuel pump by using the MUT to
force-drive the fuel pump.

(2 If the fuel pump will not operate, check by using the
following procedure, and if it is normal, check the drive
circuit.

(D Turn the ignition switch to OFF.

@ When the fuel pump drive connector (black) is
attached 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.

(3 Check the fuel pressure by pinching the fuel hose
with the fingertips. ‘
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ON-VEHICLE INSPECTION OF MPI COMPONENTS

E13QAAI
COMPONENT LOCATION
Name Symbol Name | Symbol
Air conditioner relay A Ignition timing adjustment connector K
Air conditioner switch B Injector L
Control relay C Intake air temperature sensor M
Coolant temperature sensor D Oxygen sensor N
Diagnosis connecteor E Power steering fluid pressure switch 0
Engine control unit F Purge control solenoid valve P
Engine warning lamp {check engine lamp) G mir%ttilglernositi%n sens_c;rh) Q
position switc

Fuel pump check terminal H ?rg'n!l gr‘{g?edzre;ggrdead centre sensor and R
Idle spesd control servo I Y@%‘#%S?Ezg?me pressure sensor) S
Ignition coil (power transistor) J Vehicle speed sensor (reed switch) T

"é-‘::'-'_‘—.éi‘_-‘.? 2
\g :Aﬁ "/.Q

Naw
".  I————

L =10

e SNypaal

; (@}"‘
v,

ENG F
f-_ S
4 =
Ty A 7~ -

— | . &>
@) (e
= =)
Q& =

= B

TFUOR41
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/w)umaa

(ce=)

Air conditioner

~switch
V([ =] |
T T 1FU0P42

©

F A T N | .f
~Engine control unit

Diagnosis e

- connector

\"‘-\
\
7EU1180 ~
Z B— —
n Engine warning Iamp//f—&/— /@ G J
{Check engine lamp) e T o : Fuelpump ™ )\. NS
g 0 3\ — check terminal % .
=Y ‘5@\%_ -
— Q@yf%\q f
Py

LS QN[5
o o2&

N\
= 4 N\ W\ sruoz20

1FU0P48
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AU ) I

Ignition timing
adjustment terminal O

ﬂﬂ_f_ﬁﬂﬂ,!_!_._ b

L
s

's o=l \‘
‘\. Intake air temperature — D -’-'ﬁ‘ ‘»
= sensor B 7
Y 1FU0B75

Purge control ,.

solenoid valve

pressure switch

[ ” 6FU0B5E
A - 15
053 M= U
ﬂ AR =3 ord
Throttle position sensor E@“@ - )

{with idle position switch}) o c

®

H HiYy ."
wwesg WS Ry
i (=
v"'zy) #“‘\\\ & \[ K_/ top dead centre sensor W
4

and crank angle sensor SEare]
1FU0952 ank angle sensor e

B Vacuum sensor
{(Manifold absolute
: pressure sensor}

(=0T 1ruosas
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FUEL SYSTEM <4G13> — On-Vehicle Inspection of MPI Components 13-29

INSPECTION PROCEDURE USING THE MULTI-
USE TESTER (MUT) <Up to 1993 models> OR
MUT-II <All models>

(1} Connect the MUT or MUT-II to the diagnosis connector
{white).

NOTE

When connecting the MUT-II use the adaptor harness
which is supplied as an accessory to the MUT-II sub-as-
sembily.

{2) 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.

(3) After repair, check again with the MUT or MUTHI to
make sure that the input and output signals are now nor-
mal.

{4) Erase the self-diagnosis trouble code in memory.

(5) Disconnect the MUT or MUT-IL

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

<When using the MUT> \ v ‘

MUT-II .
(MB991502)
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POWER SUPPLY

T~y

Engine control unit

Control relay 1650351

Battery |
= + nition switch
Cie— — s
l ® Equipment side
= connector
b4
[1]2]3]4]
Contro! relay L4 A8 5/6]7]8
' Y @ Harness side
-—-- connector
- -
N 2 \/3 K74 6
s
r)
%
12 \ 25
7 v,
BATT
Engine control unit 01A0344

Engine control unit connector

==

Fo==Y p=r=y ==

B ] C51 P FEN 8 )
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Tt
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'l
4
¥
£t
(X3
Fx
8%

Rl B el el e R €]

9
Ly
Zr
r
y
¢
(X1
8%
7]
[
Tl

=] | o o]0l

PFUOI01

OPERATION

e While the ignition switch is ON, battery power
is supplied to the engine control unit, the

injector, etc.

e When the ignition switch is turned ON,
current flows from the ignition switch through

the control relay coil to earth. This turns ON
the control relay switch and power is supplied
from the battery through the control relay
switch to the engine control unit.

INSPECTION
Using MUT or MUT-1I
Function Iterﬁ No. Data display Check condition Standard value
Data reading 16 Engine control unit [gnition switch: ON SV
power voltage
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HARNESS INSPECTION

1

@ Harness side
CONNECLor

4 L

413]12]1
817(6]5%

|

—IC

H

AOS21

Measure the power supply voltage
of the control relay. )

e Control relay connector: Discon-
nected

Ignition switch Voltage (V)
OFF 0-1
ON SV

2

> -
Repair the
harness
{lgnition
switch —
—1> ®[s)) or
check the
ignition
switch.

® Harness side

Measure the power supply voltage
of the control relay.

QR || &% | &R

QIAGITL

connector e Control relay connector: Discon-
T3] 21 nected R— 3
Lelzfefs]
Voltage (V)
Repair the
SV —i2y harness.
{Battery —
)
3FU0296
3 Check for continuity of the earth
cireuit.
@ Harness side e Control relay connector: Discon-
connector nected — 4
a]3]2
8716 .
| rI?ep:-mr the
: — |5 harness.
¥ (@8] -
= Earth)
Q1A0369
4 Engine control | - check for open-circuit, or short-
unit harness circuit to earth, between the
side colﬂr_m_egor engine control unit and the control
A i3] relay. ‘ —_— 5
¢ Engine control unit connector:
kA Disconnected ‘ ‘
_ - 25] - e Control relay connector: Discon- Repair the
® Harness side nected 5, harness.
connector b {hz] - @@

(25 - @[3)

Measure the power voltage to the
actuator.

e Control relay connector: Con-
nected .
e ECU connector: Connected

X R

— I\

(41312
8716 Engine Voltage (V) Replace
—1> the
@® Harness side JJ_ Cranking 8V or more control
connector 1 relay.
- Racing SV
EFUIT51
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CONTROL RELAY INSPECTION

(1) Remove the control relay.
{2) Check the continuity between the control relay terminals.

Inspection terminals Continuity
5-7 Continuity
6-8 Continuity in one direction

9F U010

{31 Use jumper leads to connect control relay terminal @) to
the battery (+) terminal and terminal ® to the battery (-

_ terminal.
Caution .
;’ g g‘ll When connecting the jumper leads, be careful not to
¥ mistake the connection terminals, as damage to the

relay will resuit.

{4) Check the voltage at control relay terminal (1) while
connecting and disconnecting the jumper lead at the

SFUD0I8 battery (-) terminal.
Jumper lead Voltage at terminal 1
Connected Y
Disconnected oV

(5} Use the jumper leads to connect control relay terminal
to the battery (+) terminal and terminal (&) to the battery
{-) terminal. :
6} Check the continuity between control relay terminals @ - @

—————

(112]3]4) andterminals @-@ while connecting and disconnecting the
5181718} jumper lead at the battery (-} terminal.
Jurmper lead Continuity between Continuity between
-t terminals 2 -4 terminals 3 -4
OFLO0ID Connected Continuity (0Q) Continuity {00)

Disconnected No continuity {=Q) No continuity ()

(7} If there is a defect, replace the control relay.
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, ENGINE CONTROL UNIT POWER EARTH

Engine control unit

13 26

01A0191
Engine control unit connector
PFUOI0
OPERATION : TROUBLESHOOTING HINTS
Earth the engine control unit. If the earth wire of the engine control unit is not

connected securely to earth, the unit will not
operate correctly,

HARNESS INSPECTION

1 Check for continuity of the earth
circuit.
e Connector: Disconnected
—_—
Repair the
Engine control —i> harness.
unit harness {13] — Earth)
= side connector (28] - Earth)
TIpBR
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FUEL PUMP

" Fuel puTnpcheck/S\J SN /__/ / . }
termina F uel pump
= A )\ \ “connector
BAg— ﬂ I/ \ —— {Intermediate
__=,- connector) -
q_ S
R f/

@ 4 N t\ 9?10220 \\\ ) O {=) Teasoos

Intermediate

connector
{control relay
® side) ‘
, : ition swi NY
Equipment side Ignition switch (IG) = [
® cgnr?ector : A ; g 7|?|8 g“dé
- hv.d - '
]
1121314 '
]
5/6]7]8 @7 A Control relay '
; H A
1 ™
1
® Harness side '
connector : :
% o OFF !
B ON X
1
®sY® Y :
)
& 10
SEL1800 © Fuel pump =2
check 1 —
terminal
Engine control unit/\ g
1FuUo82T7
Engine control unit connector
i o R 8 T g et ] ] B e 6 1 e 4
P 1o ] et 1 e e P i i 4 S e )
PFUOIOT
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OPERATION

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

e ‘When the engine is cranking and while the
engine is running, the engine control unit turns
the power transistor ON to supply power to the

control relay coil. This causes the control relay
switch to turn ON, and current is supplied from
the ingition switch via the control relay switch
to drive the fuel pump.

INSPECTION
Using MUT or MUT-II
Function item No. Drive Check condition Check content Normal state
Actuator test 07 Fuel pump is ¢ Engine cranking Hold return hose Pulsation is felt
' driven 1o * Forced drive of with fingers to feel

circulate fuel fuel pump pulsation indicating
Check is made for fuel flow
above two
conditions Listen to pump Qperating -sound

operating sound is heard

near fuel tank

HARNESS INSPECTION

Fuel pump
check terminal —

Check the fuel pump.

¢ Apply battery voltage to the '
checking terminal and operate
the pump.

g ®

2 Control relay side

Check for continuity of the fuel

corl&ector pump earthing line. ‘
pump connector: Discon
(51617]8[MG; ‘nected —> |3
Eepair the
. arness.
% > (@l -
Earth)
FU0956
3 ® Control relay side Check for open-circuit or short-
connector circuit between the fuel pump and
rIviE the fuel pump drive terminal.
6161718[9 ¢ Fuel pump connector: Discon- —_— 4
nected
e Control relay connector; Discon-
nected Repair the
% —3» Narness.
(@[]~
enh
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13-36 FUEL SYSTEM <4G13> ~ On-Vehicle Inspection of MPI Components

4 Measure the power supply voltage
® Hamness side 1 of the control relay.
connector B0 * Control relay connector: Discon- 5
< nected >
Al3{2[ T }—:—CD — - Repair the
8]71615] Ignition switch Voltage (V) "harness
? FTCT o 5 {Ignition
switch =
/ _‘;]_ OX( > @) or
= START 8V or more check the
ignition
PFU0023 switch.
5 En.gi?]e controll  Check for an open-circuit, or a
”.”d't arness short-circuit to earth between the
Side connector  gontrol relay and the engine control
@ Harness side unit. — 6
connector ¢ Control relay connector: Discon-
{gf? g é]i . Eﬁ;}r?g control unit connector: Repair the
Disconnected % > hare\ess
) (@®[5]-[a]
= = ClA0354
6 Check for continuity between the
© fuel pump checking terminal and
between the control relay
terminals.
-2 >
[4]3]2 e Control relay connector: Discon- 7
8171615 r[;ected
@ Harness side e Fuel pump connector: Discon- .
connector nected Repair the
> harness.
1 @ -
©M)
SFU0024
7 Check for an open-circuit, or a
short-circuit to earth between the
= [4]3[211] control relay and the fuel pump.
g g ik g %H @8 }-?arsneSSS . Contrcg relay connector: Discon- > |8
J necte
%?:;rsoilde side . & Fuel pump connector: Discon-
connector nected :
conngctor - Repair the
\ harness.
I @0)-
®[2))
1FUDS58
8 Measure the power supply voltage
of the fuel pump.
e Control relay connector: Con-
nected
¢ Engine control unit connector: >
TaETh Connected Control
8]7/6/5] Engine Voltage (V) ;en'g‘{n%r
: _ - —l
® ?Sﬁﬂee?m?'de _lll. Cranking 8V or more % Sgﬂtirg I
= _— Racing SV defective.
CONTROL RELAY INSPECTION
Refer to P. 13-32.
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INTAKE AIR TEMPERATURE SENSOR

BN X NS
) b ‘ ‘ & 4"’ ‘.9;1‘*)'\
Intake air 34 *--(
0 ~ . ‘(r Z H H i k i
¥ { temperature sensor 'Q & @ Equipment side ntake air
\ connector i femperature
SR N g sensor
. N N2
1FU0875
72 52
Engine ‘
control Y
unit
[o)]
2
Y wr
2]
.g BV
o
Temperature 1FU0959
. 16z458
o | Engine control unit connector
> — = promrm =
% —uua-u.o.wme;: u?u::”"h:::::gg:
-
- || > nfr afenfnfo]sfodofo|o oo ]odo | e[l
= &mo’\amﬂoo—nua 3 |l | 0 R £ % e e B T =1 B LX)
[«
3
PFUOI0T
© Temperature
1621008
OPERATION

® The intake air temperature sensor converts the e The intake air temperature sensor terminal

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

The 5V power in the engine control unit is
supplied via a resistor in the unit to the intake
air temperature sensor. Via the sensor which

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

TROUBLESHOOTING HINTS

The intake air temperature sensor senses the
intake air temperature in the air intake plenum so
that it may indicate a temperature different from
outside temperature depending on engine
operating state.

is @ kind of resistor, it is then earthed in the
engine control unit. The intake air
temperature sensor resistor has such
characteristic that its resistance decreases as the
intake air temperature rises.
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INSPECTION
Using MUT or MUT-II

Function | Item No. | Data display Check condition Intake air temperature Standard value
Data 13 Sensor Ignition switch: ON -20°C (-4°F) -20°C
reading temperature or engine running
0°C (32°F) 0°C
20°C (68°F) 20°C
40°C (104°F) 40°C
80°C (176°F) 80°C
HARNESS INSPECTION
1 Check for continuity of the earth
(® Harness side circult.
connector ¢ Intake air temperature sensor
connector: Disconnected — 2
Repair the
‘( harness.
@0 -2
1FUQ960
Engine control .
2 Unigtlharnessro Check for open-circuit or short-
, side connector|  Circuit to earth, between intake air
Harness side temperature sensor and engine
00”“90” control unit. ‘ —i> 3
g21h ¢ Intake air temperature sensor ‘
‘Eonrjector: Di?connected
e Engine control unit connector: Repair the
- Disconnected OX( —t3 harness.
I (@[2] - B2
= 1FU0861
3 Measure the impressed voltage.
® Harness side e [ntake air temperature sensor
connector connector: Disconnected
® Engine control unit connector: >
Connected
e Ignition switch: ON
Replace
Voltage (V) % —135 the engine
control
J i 4.5-4.9 unit.
1FU0962
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FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPl Components 13-39

Intake air temperature
sensor side connector

SENSOR INSPECTION

{1) Disconnect the intake air temperature sensor connectors.
{2) Measure resistance between terminals (O and @).

Temperature [°C {°F)] Resistance (k)
0 (32) 6.0
20 (68} 2.6
80 (178} 0.3

Intake air
temperature
Sensor

1FU09464

(3} Remove intake air temperature sensor from intak
manifold. :

{4 Measure resistance while heating the sensor using a hair
drier.

" Temperature [°C (°F)] Resistance (kQ)

Higher Smaller

© Mitsubishi Motors Corporation

Dec. 1991

(B} If the value deviates from the standard value or the
resistance remains unchanged, replace the intake air
temperature sensor..

INSTALLATION

{1} Install intake air temperature sensor and tighten it to
specified torque.

Sensor tightening torque: 12-15 Nm (1.2-1.5 kgm,
9-11 ft.lbs.)

PWMES117
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VACUUM SENSOR (MANIFOLD ABSOLUTE PRESSURE SENSOR)

@ Equipment side Vacuum sensor
Vacuum sensor connector
0006
AY
N 2 W¥3
\Y
4 A61 70 A72
Engine A
g control Y
% unit
2z &
g. B wr
5
o
.
Air intake plenum pressure 162451 1FU0966
Engine control unit connector
$FUOIOT

OPERATION TROUBLESHOOTING HINTS

e The vacuum sensor converts the air intake Hint 1: Ifthe engine sometimes stalls, try starting the
plenum pressure to a voltage value and inputs it engine and shaking the vacuum sensor
to the engine control unit. The engine control harness. If the engine stalls, the vacuum
unit uses this signal and the engine rpm to sensor connector contact could be defective.
calculate the basic fuel injection timing. defective.

e 5V of power is supplied to the vacuum sensor Hint 2: If acceleration is poor or the engine stalls,
from the engine control unit, and the sensor the vacuum hose between the vacuum
circuit earth is located in the engine control unit. sensor and the intake manifold could be

e The vacuum sensor output voltage is blocked.
proportioned to the air intake plenum pressure Hint 3: If the engine will run at idle speed even if
and sent to the engine control unit. the air intake plenum pressure is outside

the standard value, there is a large probability
that the cause is something other than the
vacuum sensor.
{1) Combustion inside the cylinders is
defective
{Defect in spark plugs, ignition coil,
injectors, compression pressure, etc.)
{2y Air is entering the intake rmanifold
through a gap in the gasket.
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FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components 13-41

INSPECTION
Using MUT or MUT-II
Function | Item No. |Data display] =~ Check condition Engine state Standard Value
Data 32 Airintake | e Coolant temperature: When height is
reading | plenum 80 to 95° om (0 ft) 760 mmHg
pressure El76 to 203°F) When heiaht i
+ Lamps, electric cooling en height is
fan, accessery units: Stopped | 600m (1,969 ft) 710 mmbig
All OFF Whon feh
e Transmission: Neutral en height is
e Ignition switch: ON 1,200m (3,937 fr)| 660 MMHg
When height is
1,800m (5,906 ft)| ©10 MmHg
750 r/min. 180280 *1
{idling) mrmHg
When engine is shdden!y
raced. Increase
NOTE

*1: In & new vehicle [driven approximately 500 km (300 miles) or less], the air intake plenum pressure is
sometimes 10% higher than the standard pressure.

HARNESS INSPECTION

1

Check for continuity of the earth
circuit.

¢ Vacuum sensor connector: Dis-
connected —t 12

Repair the
OK —> harness.
@®E] -2

® Harness side
connector

000!
Dag AN AN

1FU086T

Engine control L
2 : unit harness Check for an open-circuit, or a
side connector short-circuit to earth between the

(& Harness side
connector

N N
XX

engine control unit and the vacuum
Sensor. S 3
* Vacuum sensor connector: Dis-

connected _
e Engine control unit connector: .
Disconnected 5. Repair the
. ‘ 12 harness.
(AR
T 1Fu0968
3 Measure the impressed voltage of
] the vacuum sensor.
(® Harness side 8 o] & Vacuum sensor connector: Dis-
connector =<0 connected 3
i * Engine control unit connector:
Connected
$CCE e Ignition switch: ON Replace

—y, the engine
Voltage (V) % '>control

unit.
4.8-5.2

s

. TFU0969
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13-42 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPlI Components

COOLANT TEMPERATURE SENSOR

@
o
pitd
3 g
B 5
a 2
@ ]
2 o
1ty
Coolant -~
temperature r\_.. Coolant temperature Coolant temperature 1621008
gensor 1FU0631 162456
Coolant
temperature sensor
® Equipment side JETYTTIR
connector W~
|| V1 N2
/L 72 A63 Engine control unit connector
Engine 7 me— ———— o -
control T 8 T 8 o e i e P e 1 o A A A B A B
unlt —--—--v-NNNMMMMwhh;&&hlboﬁﬁooao\l\l‘i
‘lulno-\lﬂlﬂO-MU& O =|r - aon|o|afo|ol &)=~ |n
-
T < 9FUO107
7FU0667
OPERATION

e The coolant temperature sensor converts the e The coolant temperature sensor terminal

coolant temperature into a voltage and inputs
it to the engine control unit, which then
controls the fuel injection rate and fast idie
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 coolant
temperature sensor. Via the sensor which is a
kind of resistor, it is then earthed in the engine
control unit. The coolant temperature sensor
resistor has such characteristic that ifs
resistance decreases as the coolant
temperature rises.

voltage increases or decreases as the sensor
resistance increases or decreases. Therefore,
the coolant temperature sensor terminal
voltage changes with the coolant temperature,
decreasing 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 coolant temperature sensor is often
faulty.
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INSPECTION
Using MUT or MUT-II

Function |item No.| Data display Check condition Coolant temperature Standard value
Data 21 Sensor Ignition switch: ON | -20°C (-4°F) ~20°C
reading temperature | or engine operating

0°C (32°F) 0°C

20°C (68°F) 20°C

40°C (104°F) 40°C

80°C (176°F} 80°C

HARNESS INSPECTION

1

@ Harness side
connector

7FU0669

Check for continuity of the earth
circuit.

s Coolant temperature sensor con-
nector: Disconnected

xR

Repair the
= harness.

(@[1]-2)

Engine control
unit harness
side connector

2

@ Harness side
connector

Check for open-circuit, or short-cir-
Culit to earth between coolant tem-
perature sensor and engine con-
trol unit. .

¢ Coolant temperature connector:
Disconnected
# Engine controt unit connector:

> |3

A Repair the
Disconnected % S harmess.
b (@®[2]- e
- T 1FU0945
3 Measure the impressed voltage.
: ¢ Coolant temperature sensor con-
® g‘;:gzi?;'de nector: Disconnected
- * [Engine control unit connector: —_l
Connected
¢ |gnition switch: ON
Replace
Voltage {V) % 5, the engine
control
1 45-4.9 Uit
FEUD668
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SENSOR INSPECTION
Caution

Be careful not to touch the tool against the connector {resin

section} when removing and installing.

(1) Remove coolant temperature sensor from the intake

manifold.

{2) With temperature sensing portion of coolant temperature

sensor immersed in hot water, check resistance.

Temperature [°C (°F)] |

Resistance (k.Q)

0 (32) 5.8
20 68) 2.4
40 (104) 11
80 (176) 0.3

7FU067

© Mitsubishi Motors Corparation

Dec. 1991

3) If the résistance deviates from the standard value greatly,

replace the sensor.

INSTALLATION
(1) Apply sealant to threaded portlon

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

- (@ Install coolant temperature sensor and tighten it to

specified torque.

Sensor tightening tordue: 30 Nm (3 kgm, 22 ft.Ibs.)

(3} Fasten harness connectors securely.

PWME9117
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THROTTLE POSITION SENSOR

e ) = e

’I]ll— - _(7
ri-.. Throttle posmon A

e I

!-r

"lﬁ

@ Equipment side
connector

‘1 — O ¢ Throttle position sensor

. - )
'“-' 0000,
P@ — —WWWW—
- 4
H )
- 1FU°952 O e T+ Y2 Y

=)
- T
o
8
[=)
> 0000
2 SEL1400]
€
e N72 N\B4 . A6
Minimum Maximum | \ A
Throttle shaft turning angle 182461
nr &
BY

. . Engine control unit
Engine control unit connector :

" PNy P=rr = "

7FU0672

B L A R ] £ AT e B

01
TE€
(3]
(X

~llon

(K4

£
£z

Ly
Zr
[
rr

or
£%
re

-

21
81
[
0T
<
¢ r
9
&9

9FUOI01

OPERATION TROUBLESHOOTING HINTS

o The throttle position sensor converts the Hint 1: .The throttle position sensor signal is’
throttle position opening into a voltage and . more important in the control of
inputs it to-the engine control unit, which then automatic transmission than in the engine
controls the fuel injection, based on the input control. Shifting shock and other troubles
signal. will be caused if this sensor is faulty. -

e The 5 V power in the engine control unit is  Hint2: If the output voltage of the throttle
supplied to the throttle position sensor. It position sensor is out of specification,
flows through the resistor in the sensor and is adjust the sensor and check the voltage
then earthed in the engine control unit. again.

As the throttle valve shaft rotates from the idle If there is an evidence of disturbed fixed
position 10 wide open position, the resistance SAS setting, adjust the fixed SAS.
between the variable resistor terminal of the
throttle position sensor and the earth terminal
increases. As a result, the voltage at the
throttle position sensor variable resistance
terminat also increases.
©® Mitsubishi Motors Corporation Dec. 1991 . PWMEO117
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INSPECTION
Using MUT or MUT-II

Function |[ltem No.| Data display Check condition Throttle valve Standard value
Data 14 Sensor Ignition switch: At idle position 300-1,000 mV
reading voltage Held ON for 15 sec. -
or more Open slowly Increases with valve
opening
Open widely 4,500-5,500 mV

HARNESS INSPECTION

1

® Harness side

Check for continuity of the earth
circuit.

connector - e Throttle position sensor con-
. nector: Disconnected —> |2
Repair the
( —» harness.
(@[] -2
6FU1242
Engine control -
2 ® . unit harness Check for an open-circuit, or a
Harness side side connector short-circuit to earth between the
connector 3 engine control unit and the throttle
position sensor. —i> 3
e Throttle position sensor con-
nector: Disconnected
e Engine control unit connector: Repair the
—-HEER Disconnected % _>harness.
\ (®[2] - 4
- @] -k
1FU0S8TO
3 ] Measure the impressed voltage of
5 - the throttle position sensor. .
® Harness side 0 e Throttle position sensor con-
connector O nector: Disconnected - —_—
i~ # Engine control unit connector:
0080 oo Connected
e lIgnition switch: ON Replace
—t3p the engine
g Voltage (V) % > controlg
= 4.8-5.2 untt
6FUI241
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m
0
&

1

L

i

— ]

- Y

U0P52

12X

\.

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

{2) Measure the resistance between the throttle position

sensor side connector terminal () and terminal @.
Standard value: 3.5-6.5 kQ

3) Measure the resistance between the throttle position
sensor side connector terminal @) and terminal (@).

Throttle valve slowly opens Changes smoothly in
until fully open from the idle proportion to the opening
position angle of the throttle valve

7FU0673

© Mitsubishi Motors Corporation

Dec. 1991

{4} If the resistance is outside the standard value, or if it
doesn’t change smoothly, replace the throttle position
Sensor.

NOTE

For the throttle- position sensor adjustment procedure,
refer to P, 13-19.

PWMESt17
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IDLE POSITION SWITCH

Throttle position sensor
tbuilt in idle position switch)

(& Harness side
connector

Engine control unit

+]

e ey ~“-
-.u?"’@-H,
__"

7]
]
(432X )

5E

Q
£
L

1400|

Idle speed' control @ Equipment side
connector

plunger position

10p--

Terminal voltage (V)
o

Throttle shaft turning angle o1zo92

i o
4 0060} N

ldle position
switch A3 A4

7FU04674

Engine ¢ontrol unit connector

—

=Y PoSr=r=y V= =

= b ol AL

LRIt ERRY LA BT T B

9&
2
8 €
15
144

-

o

? ¥
A
t?
re
59
£
49
g9
a9
0L
14
Zd

~
S| =l n ]| -

bl
Z1
E]

1

SFUO101

OPERATION

The idle position switch senses whether the
accelerator pedal is depressed or not, converts
it into high/low voltage and inputs the voltage
to the engine control unit, which then controls
the idle speed control servo based on the
input signal.

A voltage is applied to the idle position switch
from the engine control unit. When the
accelerator pedal is released, the idle position
switch is turned on to conduct the voltage to
earth. This causes the idle position switch
termainal voltage to go low from high.

- TROUBLESHOOTING HINTS

If the idle position switch harness and individual
check results are normanl but the idle position
switch output is abnormal, the following troubles
are suspected.

(1) Poorly adjusted accelerator cable

(2) Poorly adjusted fixed SAS

INSPECTION

Using MUT or MUT-II
Function [ltem No.| Data display Check condition Throttle valve Normal indication
Data 26 Switch state | Ignition switch: ON | At idle position ) ON -
reading {Check by operating

repeatedly)

accelerator pedal

Open a little OFF
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_HARNESS INSPECTION

Engine control L
1 ® unﬁ harness Check for open-circuit, or short-
Harness side side connector] circuit to earth, between idle

Er iy
o hactor \%\ position switch and engine control

unit. —_l 2
=0 e Engine control unit connector:
57 Disconnected
e ldle position switch connector: Repair the
Disconnected % —3 hamess.
(@]~
1FUD871
2 Check for continuity of the earth
® Harness side clrcult. " . .
connector # |dle position switch connector:
X Disconnected —> |3
Repair the
% —>» harness.
(@] -F2)
&6FUI242
3 ® Harness side Measure the impressed voltage of
connector 1} the idle position switch.
P =) g =) e Connector: Disconnected
(4 302X ) <o e Engine control unit connector: —
Connected
e Ignition switch; ON
Replace
Voltage (V) _;the engine
4 control
1 4 or more unit,
7EU0S7S

SENSOR INSPECTION

{1) Disconnect the throttle position sensor connector.
(2) Check the continuity between the throttle position
sensor connector side terminal @) and termiani @).

Accelerator pedal Continuity
Depressed Non-conductive {so Q)
Released Conductive {0 Q)

7FU0676

{3} If out of specification, replace the throttle position sensor.

NOTE
After replacement, the throttle position sensor and idle
position switch should be adjusted. (Refer to P. 13-19.)

© Mitsubishi Motors Corporation Dec. 1991 PWME9117




13-50 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components

SERVO VALVE POSITION SENSOR

ldle speed control servo | |}
{with built-in servo valve

Servo valve position sensor

Y
'] @—]

® Equipment side

connector , A
M.
oﬂr‘reﬂrwr1rew Y 1 Y2 yY3VY34
Da AN AN ALeAL /)

1FU0948

\G1 VaN) \NT2 )\18

Engine
control V
unit
BV
Engine control unit connector )
— — = a 5V ﬁ?’ 5V
9FU0026
SFUOION
OPERATION TROUBLESHOOTING HINTS
¢ The servo valve positon sensor converts the Hint 1: The servo valve position sensor is the
changes (increase or decrease) in the valve most important sensor for controlling the
position of the idle speed control servo (iSC) idle speed. If a malfunction develops
into pulse signals and inputs these signals to when the engine is idling and the engine
the engine control unit. The engine control load is wvaried by turning the air
unit determines the valve position from these . conditioner switch to ON and OFF,etc,,
singals, and also controls the idle speed this sensor is probably defective.

control servo.

e bV power is supplied to the servo valve
position sensor from the engine control unit,
and the earth connection is positioned in the

. engine control unit.

e 5V power is applied to the two servo valve
position sensor outpuit terminals from the
engine control unit. When the servo valve
position is changed (increased or dectrased) by
the DC motor inside the servo, the servo valve
position sensor generates a pulse signal from
the opening and closing between the output
terminal and the earth.

© Mitsubishi Motors Corporation Dec. 1991 PWMES117



FUEL SYSTEM <4G13> ~ On-Vehicle Inspection-of MPI Components 13-51

INSPECTION
Using MUT or MUT-1I

Function ltem No. | Data display Check condition Load state Standard value

Data reading bb Servo valve ¢ Coolant temperature: Air conditioner 2-20 step
position step 80 to 95°C (176 to switch: OFF

203°F)

e Lamps, electric cooling Air conditioner Increase from
fan, accessories: OFF switch: Turn from | 8-50 step

& Transmission: Neutrai OFF to ON

¢ |dle position switch: ON

s Engine: Atidle e Air conditioner Increase from
(Compresscr clutch to be switch: QFF 3-40 step
operating in case air e Selector lever:
conditioner switch is ON) Shift to D range

NOTE
In a new vehicle [driven approximately 500 km (300 miles) or less], the servo valve position sometimes
exceeds the standard value by approximately 20 steps.

Caution .
When shifting the selector lever to the D range, apply brake to prevent the vehicle from moving
forward.

HARNESS INSPECTION

1

Check for open-circuit, or short-
circuit to earth, between engine
control unit and servo valve position
- sensorl.. . @ —I> 2
- e Engine control unit connector:
Disconnected

i | -,
Engine controll o Sarvo valve position sensor Repair the
harness

side connector connector: Disconnected

BFUITTE

@ Harness side
connector

2

Check for continuity of the earth
circuit.

e Servo valve position sensor
connector: Disconnected —> |3
Repair the
N&. — > harness
(@[3] -2

® Harness side
connector

@:@:eigxem

6FUI250

© Mitsubishi Motors Corporation  Dec. 1993 PWME9117-D REVISED



13-52 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components

3

® Harness side
connector

Measure the impressed voltage.

e Servo valve position sensor
connector : Disconnected

¢ Engine control unit connector:

Connected
® |gnition switch: ON

Voltage (V)

4.8-5.2

> |4

Replace
the engine
control unit

® Harness side
connector

N s LN e, Nl P

Measure the impressed voltage.

¢ Servo valve position sensor
connector : Disconnected

e Engine control unit connector:

Connected
* [gnition switch: ON

2R | R®

AN

| V; Replace
Voltage (V) the engine
4.8-5.2 control unit
1FU10561
© Mitsubishi Motors Corporation Jan. 1993 PWMEN17-B REVISED




FUEL SYSTEM <4G13> - On-Vehicle Inspection of MP! Components 13-53

TOP DEAD CENTRE SENSOR <Vehicles built up to September, 1993>

== ﬁ\)

e e

s
W b
® Equipment side
connector
X7

& N AN N N N AN
Top dead e (1IX2X3X4X5X6)
centre sensor ) 1FUD949

® Harness side
connector.

Qutput characteristic (V)

‘ Y Y ; N vt
(6X5XaX3X 21}
5 . SEL1601
0 .
Time

One rotation of distributor
01R0O102

Engine control unit connector

= m P ==Y on o

]
13

b B ) RN Y 3 T L B

o L P T e
o]~ [mfe NS

€%
¥s
§%
A
L8
<
4¢
09
K]

w
~

= = | =] =] ra | -
o O RSN w|alulealolol

TNTN PN PN FY ISP
[ 4| & |

L& 4
g9
[X]
L9
89
9
[F4
¥4
[

9FU0101

Ignition switch (IG)

Distributor A2
Crank angle sensor
- — Top dead
- “ centre
X > sensor
¢
a4l 3 V4
P—PICKUP) —PICKUP)

A 69 A B8 |
5V BV

Engine control unit

1FU0972

OPERATION | TROUBLESHOOTING HINTS

e The top dead centre sensor detects the top Hint 1:
dead centre on the compression stroke of the
No.1 cylinder, converts it into a pulse signal
and inputs it to the engine control unit. The .
engine control unit determines the fuel Hint 2:
injection sequence based on this signal.

e Power to the top dead centre sensor is
supplied from the ignition switch {IG) and is
earthed to the body. The top dead centre
sensor generates a pulse signal as it
repeatedly connects and disconnects between
5 V voltage supplied from the engine control
unit and earth.

© Mitsubishi Motors Corporation  Dec. 1993 PWME9117-D

If the top dead centre sensor is defective,
proper sequential injection will not occur,
so the engine will stall, or unstable idling
and poor acceleration will occur.

When the top dead centre sensor ocutputs
a pulse signal when the ignition switch is
turned to ON (without starting the
engine), the top dead centre sensor or
engine control unit is probably defective.
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13-54 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components

Crank angle Top dead . Analyzer INSPECTION '
op aeaa centre - -
senser sensor Wave Pattern Inspection Using an Analyzer
H ] .
Measurement method
(1) Disconnect the top dead centre sensor & crank angle
sensor connector and connect the special tool (test
harness: MB991348) in between. (All terminals should
/ R be connected.) :
Special patterns pickup {2 Connect the analyzer special patterns pickup to crank
FFU0028 angle sensor terminal @. (When checking the top dead

centre sensor signal wave pattern)

{3) Connect the analyzer special patterns pickup to crank
angle sensor connector terminal 3). {When inspecting
the crank angle sensor signal wave pattern.}

Standard wave pattern
Observation conditions
Function Special patterns
Pattern height Low
Pattern selector Display
Engine r/min. Idle speed ({750 r/min.)
-2 engine revolutions . The time (cycle time) T is
] : {1 camshaft revolution} . | _ reduced when the engine
75° BTDC 5° BTDC P Lo | speed increases
v ! .,' l’ r
: 1
i | ) 1
. i | : E
Crank angle 1 : | :
sensor output | i I I
wave pattern 1 : ; ' :
: : . | : |
[ T ! I_I
[ 2 - 1
0 | ¥ 1 I
I t 1 |
. | 1 1
! | 1 '
85° 1 458° o 1 X
T | i }
‘ . 1 | ;
Top dead | ! : :
centre sensor - ' ] l t
. output wave . i | " '
pattern- I I ; X
(I | 1 1
- | 1 3 1
i I | !
|
| i 1 1
1 r t L -~
t + Time -
1 i .
0 A A A i
TDC: Top dead centre No.1 TDC No.3 TDC No.4 TDC No.2 TDC 1FU0973

Wave Pattern Observation Points
Check to be sure that cycle time T becomes shorter when the engine speed increases.

© Mitsubishi Motors Corporation Dec. 1991 PWMES117



FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components

13-55

Ut

l

Examples of abnormal wave patterns

e Example 1
Cause of problem

Sensor interface malfunction

Wave pattern characteristics
Rectangular wave pattern is ouiput even when the

engine is not started.

01P0199 |
¢ Example 2
Cause of problem
Loose timing belt -
i T } Abnormality in sensor disk
o Lo Wave pattern characteristics
! ' - ' Wave pattern is displaced to the left or right.
7FU1192
HARNESS INSPECTION
1 Check for continuity between top
dead centre sensor and ignition
switch.
(& Harness
side connector o e Top dead centre sensor —_ |2
. 3] 2] connector: Disconnected
6l5 4 e [gnition switch connector:
= Disconnected Repair the
Ignition switch NOTE % w13 harness.
';g;"ne:cstjr'de Touch the circuit tester probes to . {@®[2] -
both ends of the harness. ‘ ®E)
1FUDST4
2 ® Hamess Check for continuity of the earth
side connector circuit.
NN OVENCTE e Top dead centre sensor
L6X6X4X3X2 ? connector: Disconnected —_ |3
Repair the
___|= harness.
Earth)
1FU0S34
Engine control .
3 unit harness Check for open-circuit or short-
side connector | circuit to earth, between top dead
centre sensor and engine control
unit, — 4
@® Harness ¢ Engine control unit connector:
side connector Disconnected )
' e Top dead centre sensor Repair th
connector: Disconnected % | haer%"{e';g ©
(@(2] - 8l
T T 9FU0029
© Mitsubishi Motors Corporation Dec. 1991
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- 13-56 FUEL SYSTEM <4G13> — On-Vehicle Inspection of MPI Components

4 Measure the impressed voltage.
® ';‘%r:‘zgﬁnecmr ] ¢ Top dead centre sensor
' g © connector: Disconnected
(6 5X4 X3 X201 ) >0 ¢ Engine control unit connector: —
- Connected
¢ |gnition switch: ON ,
Replace
Voltage {V) _>the engine
h control
4,8-5.2 unit.
TFU0635
Dec. 1991 PWMES117
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FUEL SYSTEM <4G13> — On-Vehicle Inspection of MPI Components 13-56-1

~ TOP DEAD CENTRE SENSOR <Vehicles built from October, 1993>

r1 7‘! r‘ r\ P1 6
N LN N W S S|

/ -
= A
. -
il
= :
@ Equipment side
connector
b~ 4
7
Top dead 3
centre sensor ] 1FU0949|

& Harness side
connector

Qutput characteristic (V)

‘ | OOOON0,

SEL1801

5

0 - -
Time

One rotation of distributor
: 01R0102

Engine control unit connector

b A had Rl B C T L5 51 o o Lmovm—»&‘::::::gt

bl bl Bl Bl Gl Bd B L M1 28] X3 X kshan&hoooovoo‘ovv\l

Rl K1 L3 T o] 63 £ B Y P2 P PPY Bl LRI EAT BN e LR - RTE LA R0 -1 B PRY

FFUOIN

Control relay

" Distributor A2
Crank angle sensor
p / Top dead
= -~ centre
N > . sensor
¢
Vi J 3 N2y
1}—(PICKUP) »—(PICKUP)
<

- A69 A 68

Engine control unit

iFU0972

OPERATION

The top dead centre sensor detects the top
dead centre on the compression stroke of the
No.1 cylinder, converts it into a pulse signal
and inputs it to the engine control unit. The
engine control unit determines the fuel
injection sequence based on this signal.
Power to the top dead centre sensor is sup-
plied from the control relay and is earthed to
the body. The  top dead centre sensor
generates a pulse signal as it repeatedly con-
nects and disconnects between & V voltage
supplied from the engine control unit and
earth. :

TROUBLESHOOTING HINTS
Refer to P. 13-53.

INSPECTION
Refer to P. 13-54,

© Mitsubishi Motors Corporation  Dec. 1993 PWME9117-D
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13-56-2) FUEL SYSTEM <4G13> = On-Vehicle Inspection of MPI Components

HARNESS INSPECTION

1

Check for continuity between top
dead centre sensor and control

~
@& Harness h relay.
side t
'ae connector iy Top dead centre sensor —> |2
BY5 X4 X3X2X1} g g 1 connector: Disconnected
615 e (Control relay connector: .
Disconnected Repair the
Control refay % > harness
harness sid '
COI‘InEsCstO?'I ® NOTE . . ( -
Touch the circuit tester probes to ®2)
both ends of the harness.
1FU1059
2 ® Harness Check for continuity of the earth
side connector - gireuit.
o e Top dead centre sensor ‘
(6X5XaX3)X2X ? connector: Disconnected . T 3
Repair the
1= harness.
Earth)
1FU0634
Engine control o
3 unit harness Check for open-circuit or short-
side connector | circuit to earth, between top dead
centre sensor and engine control
unit. > 4

@ Harness
side connector

e Engine control unit connector:
Disconnected

e Top dead centre sensor
connector; Disconnected

% —i3» harness.
(@[] - B8

Repair the

9FU0029 -
4 ® Measure the impressed voltage.
Harness ] o T N
: op dead centre sensor
side connector g o connector: Disconnected
T6Y 54 (3X2X =o—g0 e Engine control unit connector; —_—
- Connected
e lgnition switch: ON :
XX eXo] Replace
Voltage {V) _}the engine
J control -
4.8-6.2 unit.
IFU0635
A Mitenhishi Motors Corporation  Dec. 1993 PWMES117-D ADDED



FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components 13-57

CRANK ANGLE SENSOR <Vehicles built up to September, 1993>

Ignition switch {G)
/ 2 5
. ) Distributor A2
@ Equipment side T
connegtor sensor
TN T P P P Fagae
0060060 A W
RS >
® Harness side )
1FU0P49 connector
>
, ¥ V3 N a4
Qutput characteristic {V}
PN
h SEL1801 PICKUP PICKUP
5 b — - - - .
0 e .
- Time A 69 A 68
One rotation of distributor
01RO103
Engine control unit connector
NN AR ERNE slalslelelslafelalaleloloialetuls]o v i
P o o e e e P i e o et o 4 o PR P Engine control unit
PFUOI0T TFU0972

OPERATION

e 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.
¢ Power to the crank angle sensor is supplied
from the ignition switch (IG) and is earthed to
the body. The crank angle sensor generates a
pulse signal as it repeatedly connects and
-disconnects between 5V voltage supplied from
the engine control unit and earth.

© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D REVISED



13-58 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components

TROUBLESHOOTING HINTS

Hint 1;

Hint 2:

If unexpected shocks are felt during
driving or the engine stalls suddenly
during idling, shake the crank angle
sensor harness. [f this causes the engine
to stall, poor contact of the sensor
connector is suspected.

If the crank angle sensor outputs a pulse
signal when the ignition switch is turned
to ON, (without starting the engine), the

crank angle sensor or engine control unit

is probably defective.

INSPECTON
Using MUT or MUT-I1

Hint 3:

Hint 4:

Hint b;

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.

If the tachometer reads 0 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.

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 coolant temperature sensor

(2) Faulty idle speed controf servo

(3) Poorly adjusted basic idle speed

Function item No. | Data display Check condition Check content _ Normal state
Data reading 22 Cranking e Engine cranking Compare cranking Indicated speed to
speed e Tachometer connected | speed with MUT or | agree '
{Check on and off of -MUTII reading
primary current of ignition
coil by tachometer)
Function item No. | Data dispiay Check condition Check content Normal -state

Data reading 22

Idle speed | e

ON

Engine: Idling
e lIdie position switch:

~20°C (~4°F)
0°C (32°F)

20°C (68°F)
40°C {104°F)
80°C {176°F)

1,500-1,700 r/fmin.
1,350-1,550 r/min.
1,150-1,350 r/min.
940-1,140 r/min.
650-850 r/min.

Wave Pattern Inspection Using an Analyzer
(Refer to P. 13-54.)

@ Mitsubishi Motors Corporation

Dec. 1993

PWME®117-D
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FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPl Components 13-59

HARNESS INSPECTION

1

® Harness

Check for continuity between crank
angle sensor and ignition switch.

¢ Crank angle sensor connector:

side connector Disconnected —> |2
201 ¢ |gnition switch connector:
& 6(5/4 Disconnected
® gniion NOTE Repair the
P Touch the circuit tester probes to —T7> harness.
side both ends of the harness. (@N2] -
connector ®[=)
1FU0974
2 @ Harness Check for continuity of the earth
side connector circuit. :
¢ Crank angle sensor connector:
Disconnected — |3
Repair the
% —15, harness.
- _ - '} Earth)
1FU0634
Engine control unit - Ch o
i eck for open-circuit or short-
harness side connector circuit to earth, between crank
; angle sensor and engine control
nit.
@ Harness unit ) ) > | 4
side connector ¢ Engine control unit connector:
. Disconnected
(6XDXAX3X2X 1) ¢ Crank angle sensor connector: : .
Disconnected : Repair the
—> harness.
— | @E-®
9FUC030

® Harness
side connector

(6XEXAX3X2X1]

Measure the impressed voltage.

o Crank angle sensor connector:
Disconnected

¢ LCngine control unit connector:
Connected .-

e Ignition switch: ON

> o

: Replace
Voitage (V) 5, the engine
. i control
4.8—5.2 . . un|t
1FU0637 '
© Mitsubishi Motors Corporation  Dec. 1991 PWMES17




13-59-1 FUEL SYSTEM <4G13> — On-Vehicle Inspection of MPI Components

CRANIK ANGLE SENSOR <Vehicles built from October, 1993>

Control relay

. . Distributor A2
@ Equipment side Crank angle
connector sensor
- —
P g Fame PN gty
0660060 A0
R, >
& Harness side
connector
9
N2 N ¥ 4
Qutput characteristic (V)
AV
1 ' SEL1601 p—PICKUP) P—PICKUP)
5k - - - -
0 -
» Time

N . A B9 /N 68
One rotation of distributor
GIROI03
Engine control unit connector .
‘ Y 5V

e 1] B U O R R

L3
85
6%
[X]
(K

o= wlauo *far]o

PSP PN FNEY [
an|rs[cafa L (2 E

o= =l=]=|re] ]
oo °

89
§?
| 4
T4

Engine controt unit

or
(¥

[
|

-|rs]uafa

PFUDI01 1FU0972

OPERATION

e 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.

e Power to the crank angle sensor is supplied
from the control relay and is earthed to the
body. The crank angle sensor generates a
pulse signal as’ it repeatedly connects and
disconnects between bV voltage supplied from
the engine control unit and earth.

TROUBLESHOOTING HINTS
Refer to P. 13-568.

INSPECTION
Refer to P. 13-88.

® Mitsubishi Motors Corporatton  Dec. 1993 PWMES117-D . ADDED



FUEL SYSTEM <4G13> — On-Vehicle Inspection of MPI Components ( 13-59- ‘

HARNESS INSPECTION

1 , N Check for continuity between crank
angle sensor and control relay.
® gg;n%%inector ' ® Crank angle sensor connector:
AT Disconnected —> |2
sl7l6(5 ¢ Control relay connector:
Disconnected
Control NOTE : Repair the
relay Touch the circuit tester probes to - =™ harness.
h.ad”‘ess both ends of the harness. (@2 -
side
connecior
1FU1059
2 @ Harness Check for continuity of the earth .
side connector clrcuit.
RO e Crank angle sensor connector:
(6X5X4X3X2X]) Disconnected . —> |3
Repair the
% —3 harness.
= - (® -
* Earth)
1FU0634
3 Engine control unit Ch P
: eck for open-circuit or short-
harness side connector| & ot to earth, between crank
angle sensor and engine control
nit. ‘ —
® Harness unit . . > 4
side connector » Engine control unit connector:
Disconnected
e Crank angle sensor connector: ;
: Repair the
Disconnected % —3 harness.
— {@(3] - ks
PRU0030
4 ® Harnéss Measure the impressed voltage.
side connector L1 ¢ Crank angle sensor connector:. :
i c — B a Disconnected
(65 X4 3X2)1) =< e Engine control unit connector: — A
1 Connected
& |gnition switch: ON
JFOp Replace
J Voltage {V) : 5, the engine
control
1FU0S37
@ .Mitsubishi Motors Corﬁoration Deec. 1993 PWMES117-D ADDED



13-60 - FUEL SYSTEM <4G13> — On-Vehicle Inspection of MPI Components

IGNITION SWITCH-ST

Engine control unit connector

o PS——— P==y

P
h

TS B

bt G o R o R 1 R

e
£
re
st
2
£
g
L
19

lalon

21
2
[
0z
t
it
€L
rT
oy
Lr
Zr
4
rr
r
9
£¢
e
FX]
29
L9
B¢
&9
'3
]
T4

Ignition switch (ST)

Engine control unit 51

71

9FUOI0T
6FU1257

OPERATION i _

e The ignition switch-ST inputs a high signal to ¢ When the ignition switch is set to START, the
the engine control unit while the engine is " battery voltage at cranking is applied through
cranking. The engine control unit provides the ignition switch to the engine control unit,
fuel injection control, etc., at engine start up which detects that the engine is cranking.

based on this signal.

INSPECTION
Using MUT or MUT-II
Function itern 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
unit harness engine control unit.
side connector i )
- # Engine control unit connector: 2
Disconnected ‘ 2»
¢ |gnition switch: START - Repair the
‘ ‘ ol V) rﬁrness.
‘ oltage {51 -
'S L : 15, Ignition
8 or more switch) or
check the
“SFUIZ! ignition
6FUIZ58 switch.

4

2 ' " Engine control
unit harness _____
side connector

circuit.

Disconnected

= SFU1259

Check for continuity of the earth

e Engine control unit connector:

oK —>
Repair the

—12 harness.
{Ir] — Earth)

© Mitsubishi Motors Corporation  Dec. 1993 PWME9117-D
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FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPl Components 13-61
VEHICLE SPEED SENSOR

. \ Engine control unit
éw:hicte speed se@
Y BB
(® Equipment side connector
FFU0I41 i _|—|_.-I Vehicl g
40l4 ehicle speed sensor
[312]33[34[35 3i]§7 efssfadfaifiz] o .| Velicle speed sensor
Terminal voltage V) [edaslaclez] 48] 5T0l51[52[3[54] 5]
5 . [ﬂ 1°|
0—] U Ll U L Equipment side connector
> - 12N
[T12]3]4[5]6]7 8[9]10]11|15|
186z478 13 e
|14l15|16]17|1s 19]20{21[22]23]24]25 T
'y
2 9FU0107
z
5 Engine control unit connector
[} - - w3 afenfnfenenlen |ea oo
uh_ —Mu“nawmvo—ﬁu-NU‘UQ\I@—NG&U‘O\IQQO—-
- P € I o ] B i i e D
Vehicle speed tkm/h {mphil
162451 PFUOI0N
OPERATION TROUBLESHOOTING HINTS
e The vehicle speed sensor which is located in  If there is an open or short circuit in the vehicle

the speedometer converts the vehicle speed speed sensor signal circuit, the engine may stall
into a pulse signal and inputs it to the engine when the vehicle is decelerated to stop.
control unit, which then provides the idle
speed control, etc., based on this signal.
e The vehicle speed sensor generates the
vehicle speed signal by repeatedly opening
and closing between the voltage of about 5V
applied from the engine control unit and earth
using a reed switch.

HARNESS INSPECTION

1 Engine control unit

harness side connector Check the vehicle speed sensor

output circuit for continuity.

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

| Con-tinuity
Continvity +~==== % _9 2

. Non.  me=
01AQ508 continuity One totation

© Mitsubishi Motors Carporation Dec. 1991 PWMES117




13-62 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MP! Components

2

@ Harness side
connector

G FEEEE
[45]
l 5]

Engine control
unit harness
side connector

5

Check for open-circuit or short-
circuit to earth between engine
control unit and vehicle speed
SENsor.

e Engine control unit connector:
Disconnected

* Vehicle speed sensor connector;

R R

> |3

: Repair the
Disconnected 5 harness.
(@] - [egl)
iFUD831
3 Check for continuity of the earth
circuit.
* Vehicle speed sensor:
Disconnected > | 4
[ |
R TR Te s [a 2T
13 Repair the
2 A A E EHREL) O« S ?%55.
Harness side ) -
. eennector Earth)
1FU0932
4 ) Measure the impressed voltage.
® Eg{,’:,?cﬁcfr'de — ¢ Vehicle speed sensor connector:
- B2 Eisqonnectedl .!
— e Engine control unit connector: =
: Liﬁwmdgwq’ﬁ@q{‘ O Connected
(EEEEER EZTEXN e ¢ Ignition switch: CN
- Replace
Voltage {V} _>the engine
Ll_ b control
g N 4.5-4.9 unit.
IFU0933
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FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components 13-63

POWER STEERING FLUID PRESSURE SWITCH

)P

Power steering
fluid pressure switch

‘( )

ON |

OFF ———1 :
700-2,000 1,500-2,000
(720, (15-20,
100-384y  213-284)

Pressure [kPa {kg/cmZ, psi)]

Engine control unit connector

O1L0435

Engine
‘control
unit
N 37
@ Harness
side connector
Al Iﬂ
Power steering fluid
pressure switch

=Y o e =

bt bl Sl R BT o il L ]

g%

L
r
[
@
£
gL
[
Z
€
r
98
£
2%

o9

LY

rLl
8%
&9
0L
| ¥4
[¥]

- re[ralro]as{ns
Lol 7 2 T o £ -9 B ] 1 P 1Y | %

9FUOIN

7FU0536

OPERATION

¢ The power steering fluid pressure switch
converts presencefabsence 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.

INSPECTION
Using MUT or MUT-II

The battery voltage in the engine control unit
is applied through a resistor to the power
steering fluid pressure switch. Steering
operating 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.

Function item No. [ Data display Check condition Steering wheel Normal indication
Data reading 27 Switch state Engine: Idling When stationary OFF
When being ON
turned
© N’iitsubishi Motors Corporation  Dec. 1993 PWMES117-D Bovern



13-64 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components

HARNESS INSPECTION

1 Eﬂﬁiﬁirﬁzgg"' Check for open-circuit or short-
side connector|  circuit to earth, between engine
@ Harness control unit and power steering
side connector fluid pressure switch. > 2
o Power steering fluid pressure -
switch connector: Disconnected
e Engine control unit connector: Repai
. epair the
Disconnected % > harnoss.
(@ - B
7FU1235
2 ] Measure the impressed voltage.
B o e Power steering fluid pressure
® Harness . O switch connector: Disconnected
side connector - ® Engine control unit connector: >
Connected
FoXs) & Ignition switch: ON
: Replace
Voltage (V) _ 1 the engine
et H_ > control
I Sv unit.
7FU0505

SENSOR INSPECTION

Refer to GROUP 37 — Service Adjustment Procedures.

® Mitsubishi Motors Corporation

Dec. 1891
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FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components (13-65
AIR CONDITIONER SWITCH AND POWER RELAY

/ 7—— = Air conditioner
U o switch —T\

) D Battery

e — | —
L et —

)

v

— 7
Vi

([@ @ O:D QT Air co.nditic;ner
g@ ), compressor

A\S control unit
="
' ST T T T T 1FUQP42
p
Dual o
pressure T
switch | « ¥
b |
Al condit@oner Air conditioner
relay ?' q:" relay
o
A 45 A22
Engine . Air conditioner.
PFUOI3S control compressor
unit
Engine control unit connector
B REREE AR M ANAR ARRARARNARRRARRAREY 70821
9FU0I01
OPERATION TROUBLESHOOTING HINTS
e The air conditioner switch applies the battery If the air compressor magnet clutch is not
voltage to the engine control unit when the activated when the air conditioner switch is
air conditioner is turned on. turned ON during idling, faulty air conditioner
e When the air conditioner ON signal is inpuf, control system is suspected.
the engine control unit drives the idle speed :
controf servo and turns ON the power
transistor. As a result, the air conditioner
compressor power relay coil is energized to
turn ON the relay switch, which activates the
air compressor magnet clutch.
INSPECTION
Using MUT or MUT-II
AIR CONDITIONER SWITCH
Function ltem No. | Data display Check condition Air conditioner switch| Normal indication
Data reading 28 Switch state | Engine: Idling {air OFF OFF
compressor to be
running when air
conditioner switch is ON) ON ON

© Mitsubishi Motors Corporation  Dec. 1993 PWMEI17-D : ) :  REVISED



(13-66/ FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPl Components

AIR CONDITIONER COMPRESSOR POWER RELAY

Air conditioner switch

Normal indication

Function ftem No. | Data display Check condition
Data 49 Air Engine: ldling after OFF OFF {Compressor
reading conditioner warm-up clutch non-
COMpressor activation)
power relay
state ON ON {Compressor
clutch activation)

HARNESS INSPECTION

Engine control
unit harness
side connector

O1ROBS3

of the air conditioner circuit.

e Air conditioner: ON

¢ Engine control unit connector:
Disconnected

s |gnition switch: ON

Measure the power supply voltage

.

Voltage (V)

6V or more

Check the

% -t gir conditio-
ner circuit.

AIR CONDITIONER INSPECTION
Refer to GROUP &5 - Service Adjustment Procedures.

© Mitsubishi Motors Corporation

Dec. 1991
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FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components

13-67

OXYGEN SENSOR <Vehicles built up to April, 1992>

Oxygen sensor

SFU01I01

I @ Equipment side
% ~ connector
) (3X4)
3.2~ ¥3 X1
St AN /2 I A, .
TFU0P50 r 1 ® Harness side
i i connector
Theoretical A/F (R I JI ] '
= 1
= "'_-..f Control —
@ E relay
3 ’ |
[e}]
= : ¢
.g { _Rich ¥ Lean > _g_)_ [2_::73
= FAY =Y
g /; 43 )
s /; _ , o SEL1402
o ' /‘-T——— . - Engine control unit A 56 A 72
14 15 16 Avd
AF ECI007
.
Engine control unit connector 5V
uuuauﬁwmo;:;;L:“;moy@-:::::::ggz
PST Y PUT FSY O ) IE1 Y YT Y LI LI EIENES o oo | )~ |~
L AL I EE Y] LA PN L= e L L B E T -0 RN R B =1 Bl TR
1FUQ975

OPERATION

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

e |f the air/fuel mixture ratio is richer than the
theoretical air/fuel mixture ratio (i.e., if the
concentration 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 concentration is dense), a voltage of
approximately OV is output.

e 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 raito.

e 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  Jan. 1993

PWMES117-B

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 resuits of the
checking of the oxygen sensor are normal, the
cause is probably a malfunction of a component
related to air/fuel mixture 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 sensor, or the coolant temperature
sensor.

REVISED



13-68 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components

INSPECTION
Using MUT or MUT-II
Function Iltem No. | Data display Check condition Select lever position Standard value
Data reading N Sensor Engine: Warm-up (make| When sudden 200 mV or lower
voltage the mixture lean by deceleration from 4,000
engine speed rfmin. :
reduction, and rich by
racing) When engine is 600-1,000 mV
suddenly raced
Engine: Warm-up {using| 750 r/min. (Idle} 400 mV or lower
the oxygen sensor T (changes})
signat, check the air/fuel 600-1.000 mV

mixture ratio, and also 2,000 r/min.
check the condition of
control by the engine
control unit)

HARNESS INSPECTION

: Check for continuity between
Harness side | Oxygen sensor and control relay.

connector e Oxygen sensor connector:
= Disconnected —t 2
211 e Control relay connector:
413 Disconnected :
NOTE ) Repair the
Se?:\;rm Touch the circuit tester probes to % > harness:
harness both ends of the harness. (@) -
side 2]
connector iFulos2
Engine control o
2 unit harmess Check for an open-circuit, ora
Harness side side connector|  short-circuit to earth, between the

@ connector

]

engine control unit and the oxygen
sensor.

¢ Oxygen sensor connecior:
Disconnected

¢ Engine control unit connector:
Disconnected ‘

3

Repair the
—tp harness.

(®[3] - Bl

2

3

Check for continuity of the earth
circuit.

+ Oxygen sensor connector:

AN

(2\/1\" Disconnected —
e
€36 '
® Harness side Repai
pair the
connector % —{3» harness.
@0l -2

1FU1054
@ Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D ‘ REVISED




FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components 13-69

OXygen sensor
equipment-side
connector

MD398464 1FU1007

QCED

Oxygen sensor

8 3|t equipment side
. connector

© Mitsubishi Motors Corporation Jan. 1993

SENSOR INSPECTION

{1

Disconnect the oxygen sensor connector and connect
the special tool {test harness) to the connector on the
oxygen sensor side.

Make sure that there is continuity [Approx. 20 Q at 20°C
(68°F)] between terminal (2 and terminal @ on the
OXygen Sensor connector.

If there is no continuity, replace the oxygen sensor.

Warm up the engine until engine coolant is 80°C {176°F)
or higher.

Use jumper wires to connect oxygen sensor terminal @
{connect to (+) terminal) and terminal @ {connect to -}
terminal) with the battery {(+} terminal and (-} terminal.

Caution
Be very careful when connecting the jumper wires;
incorrect connection can damage the oxygen sensor.

Connect a digital voltage meter between terminal (@) and
terminal ().

While repeatedly racmg the engine, measure the oxygen
sensor output voltage. - ~

Engine [ Oxygen sensor Remarks
output voltage
When 06-1.0V . | If you make the airffuel ratio
racing rich by racing the éngine
engine ' .| repeatedly, a normal oxygen
sensor will output a voltage of
0.6-1.0 V.

If the sensor is defective, replace the oxygen sensor.

- NOTE

For removal and installation of the oxygen sensor, refer to
GROUP 15 — Exhaust Manifeld. L

PWMES117-B R Co . -+ REVISED



13-69-1 FUEL SYSTEM <4G13>-0n-Vehicle Inspection of MPI Components

OXYGEN SENSOR <Vehicles built from May, 1992>

Oxygen sensor

® Equipment side
connector

(1 X2)

< 90
/ 2 X4 ¥3 Y1
Y'Y Pﬁ--"\'; @& Harness side
| ' connector
t
S [N NE——— J
= _“\? Control l:
g / relay (
2 ’
[]
% { Rich Lean Pl 45
I [ \2/ 1/
o) /-4\/3\
=] Enai bt A
S gine
ﬁ )\ contrel SEL1402
L 1 . unit N356 AA\BB /NT72
14 15 16 kv A
AfF ECi007
Engine control unit connector 5V
9FUO0190
PFUCION
OPERATION
Refer to P.13-67.
TROUBLESHOOTING HINTS
Refer to P.13-67.
© Mitsubishi Motors Corporation Jan. 1993 PWMES117-B ADDED



FUEL SYSTEM <4G13>-On-Vehicle Inspection of MPI Compoﬁents 13-69-2

INSPECTION
Refer to P.13-68.
HARNESS INSPECTION

1

Check for continuity between
Hamess side |  oxygen sensor and control relay.

connector e Oxygen sensor connector:
® _ha_ - Disconnected > |2
F211) e Control relay connector:

2

\ .
rg ~T5Tel (4] 3) Disconnected
) ) NOTE Repair the
Control L -
relay © Touch the circuit tester probes to ——{» harness.
harness both ends of the harness. @®[2] ~
side f2))
connector iFU1052
Engine control o
2 unit harness Check for an open-circuit, or a
. Harness side side connector | short-circuit to earth, between the
® connector engine control unit and the oxygen
sensor.
—
£5el e Oxygen sensor connector: 3
- Disconnected
¢ Engine control unit connector: .
: Repair the
Disconnected > hamess.
(@3] - B8l)
(®[a] - Bl)

gFUG214

Check for continuity of the earth
circuit.

¢ Oxygen sensor connector:
Disconnected

AN

Repair the
—13» harness.

(@] -2

® Harness side
connector

%Q R R

1FU1054

SENSOR INSPECTION
Refer to P13-69.

© Mitsubishi Motors Corporation  Jan. 1993 PWMES117-B ’ ADDED



13-70 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPl Components

Control relay

Al Al A1 A

No. 2 Nec. 3 No. 4

% % g % ® Equipment
) side

connector

2t Y2 Y2 Y7 R
GX2p - 08

ﬂmﬂ'lgmmiggmﬂﬁ

Filter
Connector

Solenocid coil

Y v Y

o

Plunger

Needle valve

Injection 6FUOS14

Engine control unit

1FU0642

Engine control unit
connector

a P P o o

e ] o faf o]l

p=

TE-
£t
rt
$E
9¢
£
r
5%
¢s
LS
35
&
[]

L

[SIES B [X] P

K3

Tz
£
rr

zr
cr
[
ie
EXa
L¢
3¢
49
0L
1

) Iy ) A Y
o|njolo ||~

SFUCI01

OPERATION -

o The injector is an injection nozzle with a
solenoid valve which'injects fuel according to
the injection signal-coming from the engine

~ control unit.

e The injector has a fixed nozzle opening area
and the fuel pressure against manifold inside
pressure is regulated to a fixed level.
Therefore, the volume of fuel injected by the
injector is determined by the time during
which the needle valve is open, namely, by the
time during which the solenoid coil is
energized.

e The battery voltage is applied through the
control relay to this injector. When the engine
control unit turns ON the power transistor in
the unit, the solenoid coil is energized to open
the injector valve, which then injects fuel.

TROUBLESHOOTING HINTS

Hint 1:If the engine is hard to start when hot,
check fuel pressure and check the injector
for leaks.

Hint Z2:if the injector does not operate whén the
engine that is hard to start is cranked, the.
following as well as the injector itself may be
responsible.

(1) Faulty'-power supply circuit to the
engine:control unit, faulty earth circuit

(2) Faulty control relay ‘ .

(3} Faulty. crank angle 'sensor, “t0p - dead
centre sensor L

Hint 3:If there is any cylinder whose idle state
remains unchanged when the fuel injection
of injectors is cut one after another during
idling, make following checks about such
cylinder.

(1} Injector and harness check

(2) Spark plug and spark plug cable check

(3) Compression pressure check

Hint 4:1f the injector harness and individual part
checks have resulted normal but the
injector drive time is out of specification,
the following troubles are suspected.

{1} Poor combustion in the cylinder (faulty
spark plug, ignition coil, compression
pressure, etc.}

{2) Loose EGR valve seating

(3} High engine resistance

© Mitsubishi Motors Corporation  Dec. 1991 PWMES117



FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPl Components

13-71

INSPECTION
Using MUT or MUT-II

Function ltem No.| Data display Check condifcion Coolaﬁt termperature Standard value
Data reading 41 Drive time *' | Engine: Cranking 0°C (32°F) *2 Approx. 20 ms
20°C (68°F) Approx. 40 ms
80°C (176°F) Approx. 10 ms

Function |ltem No.| Data display Check condition Coolant temperature Standard value

Data reading 41

Drive time *3

» Coolant temperature:
80 to 95°C (176 to
203°F) ‘

e Lamps, electric
cooling fan,
accessories: OFF

e Transmission: Neutral

750 r/min. (Idle)

2.2-3.4ms
2,000 r/min. 1.9-3.1ms
When sharp racing is To increase

made

NOTE
*1 :

“r/min.,
*2

The injector drive time refers to when the supply voltage is 11 V and the cranking speed is less than 250

: When coolant temperature is lower than 0°C {32°F), injection is made by four cylinders simultaneously.

*3

about 10% longer.

: When the vehicle is new [within initial operation of about 500 km (300 miles}], the injector drive time may be

Function ltem No. Drive confent Check condition Normal state
Actuator test 01 No. 1 injector shut off Engine: Idling after Idle state to change
warm-up further (Becoming less
02 No. 2 injector shut off {(Shut off the injectors in | stable or staliing)
sequence during after
03 No. 3 injector shut off engine warrm-up, check
the idling condition)
04 No. 4 injector shut off

@ Mitsubishi Motors Corporation

Dec. 1993
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13-72 FUEL SYSTEM <4G13> ~ On-Vehicle Inspection of MPI Components

Special
patterns
pickup

Analyzer

L]

7FU1200

Standard wave pattern

Wave Pattern Inspection Using an Analyzer
Measurement method

(1) Disconnect the injector connector and connect the
special tool {test harness: MB991348) in between. (Both
the terminal on the engine control unit side and the
terminal on the power supply side should be connected.)

(2) Connect the analyzer special patterns pickup to the test
harness clip on the engine contro! unit side.

Observation conditions

Function Special patterns
Pattern height Variable
_ Variable knob Adjust while viewing the
[ wave pattern
ol Pattern selector Display
l Engine r/min. Idie speed
: (750 r/min.}
51 Solencid back
electromotive force
(Approx. 7 x 10V)
_
Injector drive time
‘ Power voltage
o= Time
Drive signal: ON Drive signal: OFF N
7FU1202
@ Mitsubishi Motors Corporation Dec. 1991 PWME9117



FUEL SYSTEM <4G13> ~ On-Vehicle Inspection of MPI Components @

Wave pattern observation points

Point A : Height of solenoid back electromotive force

Contrast with standard wave pattern

Probable cause

doesn’t appear at all.

Solencid coil back electromotive force is low or

Short in the injector solenoid

Point B : Injector drive time

e The injector drive time will be synchronized with the

multi-use tester display.

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

match the engine speed.

® Control relay
harness side
connector

6FUITT9

-+ When idling
— When racing 01P0202
HARNESS INSPECTION
1 Harness Check for continuity between
side injector and control relay.

e Injector connector: Disconnected
e Control relay connector:
Disconnected

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

g ®

Repair the
harness.

> @EOOM
-@)

2

®® o0
Harness side
connegtor

Engine control
unit harness
side connector

1IFUQ643

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

e Engine control unit connector:
Disconnected )
# [njector connector: Disconnected

xR

SN

—> BEO®

Repair the
harness.

[2]-[a]. 4.
[2]. fis)

© Mitsubishi Motors Corporation Dec. 1991
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13-74 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components

ACTUATOR INSPECTION
Checking Operation Sound

Using a sound scope, check the operation sound {"”chi-chi-
chi”} of injectors during idling or during cranking.

Check that as the rotating speed increases, the frequency of
the operating sound also increases.

Caution

Note that even if the injector you are checking is not
operating, you will hear the operating sound of the
other injectors.

NOTE

If no operating sound is heard from the injector that is being
checked, check the injector drive circuit. If there is nothing
wrong with the circuit, a defective injector or engine control
unit is suspected.

Measurement of Resistance between Terminals

(1) Remove the injector connector.
(2) Measure the resistance between terminals.

{
ﬂ Standard value: 13-16 Q [at 20°C {68°F)]

3} Install the injector connector.

D l____—_._..___
| ————r

’\%
\

. N
" _1FU0645
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FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components 13-75

Checking the Injection Condition

(1) Following the steps below, bleed out the residual
pressure within the fuel pipe line to prevent flow of the
fuel. (Refer to P. 13-24.)

(20 Remove the injector.
(3} Arrange the special tool (injector test set), adaptor, fuel
pressure regulator and clips as shown in the illustration

below.

Main hose  MD998741
MD998706

Return hose

MD998706

<8y Injector
y Pressure regulator
(MD1163965})

Clip
Battery {(MD9987486) 7FUD145

{4} Connect the battery's negative (-} terminal.
(6} Apply battery voltage to the fuel pump drive terminal and

activate the fuel pump.

Fuel pump
drive f
terminal \ -
VA SFU0I55
{6) Activate the injector and check the atomized spray
condition of the fuel.

o The condition can be considered satisfactory unless it is
extremely poor.

Main hose
Return hose

Injector

Battery 6FLI0628 |

(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.

Q1R0546

©® Mitsubishi Motors Corporation Dec. 1991 PWMES117



13-76 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components

IDLE SPEED CONTROL SERVO (DC MOTOR)

1FUOP48

Harness side ]
® connector @ Equipment

connector
Pl
t
(B EACEE

SEL1601

side

I' ) T Pomu) P Fome, P ‘1'
0896000

Engine control unit

Motor drive IC

LoD
Vv
Y

A\

Y4 17
€ (3]

S ©

w w

g c

o g

(& o
A5 Re

@

Idle speed control servo

6FUI734

- Engine control unit connector

A~

o0 oo .o =3

B G (S R (S Y

e | | v
L1l X1 S ] O

A (XN

wlw
[l

rs
$5
?s
L5
[H
3
09
K]

g1
$1

b 5 B3R

X3
i

zT
£z

nm|n]a
alnjols|o] ||

rr
T
s
29
L9
39
&%
0L
L

PFUOION

OPERATION TROUBLESHOOTING HINTS

e The volume of intake air during engine idling is  Hint 1: While the engine is idling, if the idle speed
and servo valve position (step) change
when the air conditioner switch is turned
to ON and OFF, it can be assumed that the
idle speed contro! servo and the servo
valve position sensor are operating
normally.

If the servo valve position (step} is outside
the standard position, the malfunction is
probably one of the following:

controlled by the opening and closing of the
servo valve for bypassing the throttle valve,
located at the air intake port.

e The servo valve opens and closes depending
on whether the DC motor inside the idle
speed control servo is turning clockwise or
anti-clockwise. Hint 2:

e The DC motor turns clockwise or anti-
clockwise according to the change in the
direction of current in the motor drive IC inside
the engine control unit.

© Mitsubishi Motors Corporation Dec. 1991 PWMES117

{1
{2)

@)

Basic idle speed adjustment is wrong.
Some deposit is adhering to the
throttle valve.

Air is being drawn into the air intake
manifold through a defective gasket
seal.

EGR valve sheet adhesion is defective.
Combustion malfunction inside a cylin-
der. :

{Spark plug, ignition coil, injector or
compression pressure is defective.)



FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components 13-77

HARNESS INSPECTION

1

Engine control

unit harness

side connector,

Check for open-circuit or short-
circuit to earth, between idle speed

® control serve and engine control
Harness side unit.
.- S
connector = o Idle speed control servo @ 2
; XA connector: Disconnected
e Engine control unit connector; Repair the
— " Disconnected % —1ls, hamess.
~ (@[5]-{a])
(®(s]- 1))
= GFU735
ACTUATOR INSPECTION
Use a sound scope to check if the sound of the idle speed
control 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, check
the motor drive circuit and the idle speed control servo
motor.
© Mitsubishi Motors Corporation  Dec. 1991 ' PWME9117



13-78 FUEL SYSTEM <4G13> - On-Vehicle Inspection of MPI Components

IGNITION COIL AND POWER TRANSISTOR

// I —_—
STy,
o - Ignition switch (1G,)
N . oy =y Distributor L® 11
Distributor ’ Ignition ¢oil
{built in ,
ignition ¢oil 00—
Eand power © Harness side
__transistor) @ , AR — connector
) 1FU0949 L
. (1)
Power
L B I N Ej‘ransistor NPT
Ignition timing
N 1 {adjustment
: . ' nnector
Equipment side Yast 12Y co
B51BE © 12, emm)

conngctor Spark plug @ @@@
7]

3 - T T T Tachometer
X2 4
® Equipment side

connector
hvd

0060000
P’ S S S AN N

10 34

Engine control unit connector

P PN op o =

Alelotalalelwefol=1=|= :uuuuuuuummuoo

— Y I A w|m | pfeio | o) -

Y]

Engine control unit

(¥4
(44
€T

B (N Y B
-

£r

e Lt Kl el e B L B
o aln|o]|we| 0| S|+

i
[]

&1
0z

Rt i Ko

9FU0035
9FUO0I01
OPERATION e When the engine control unit turns OFF the
o When the power transistor is turned ON by tranSiStOI’ in the Unit, the battery VOltage in' the
the Signa‘ from the engine control unit, unit !S applled to the power transistor .Un|t to
primary current flows to the ignition coil. turn it On. When the engine control unit turns
When the power transistor is turned OFF, ON the transistor in the unit, the power
primary current is shut off and a high voltage is transistor unit is turned OFF.
induced in the secondary coil.
INSPECTION
Using MUT or MUT-II
Function item No. | Data display Check condition Check content Normal state
Data reading 44, Ignition e Engine: Warming up | 750 r/min. {idle} 2-18°BTDC
advance "o Timing lamp: Set
{set timing lamp to
check actual ignition
timing) 2,000 r/min. 15-35°BTDC
© Mitsubishi Motors Corporation  Dee. 1993 PWMES117-D
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Wave Pattern Inspection Using an Analyzer

e Ignition coil primary signal
Refer to GROUP 16 - Ignition System
H e Power transistor control signal

Measurement method

(1) Disconnect the power transistor connector, and connect
the special tool (test harness: MB991348} in between.
(All terminals should be connected.)

Analyzer

Special
patterns

icku . .
pIckup S (2) Connect the analyzer special patterns pickup to power
SFU0024 transistor unit connector terminal (6).
Standard wave pattern
Observation condition
Function Special patterns
Pattern height Low
Pattern selector Display
Engine r/min. Approx. 1,200 r/min.
A | T
Compression T: Revolution time
5 corresponding to a crank
6 top dead centre angle of 180°
I
Crank angle . ; :} N ! l !
sensor output 4r ' Bt ' ! ! '
wave pattern !
2t i
! H 1 ) 1 | V
! \ 1 1 | 1 H
J R } 1 J i
0 i i
1 1
I
9]
6l r—=1 9: Spark advance angle

Wave build-up section

Power transistor

control signal 4L
wave pattern
2
0 i
C|)FF ON
i
Dwell section Time

1FU0981

© Mitsubishi Motors Corporation Dec. 1991 PWMES117
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Wave pattern observation points

Point : Condition of wave pattern build-up section and maximum voltage {Refer to abnormal wave pattern
examples 1 and 2.) '

Condition of wave pattern build-up section and maximum voltage Probable cause

Rises from approx. 2V to approx. 4.5V at the top-right Normal

2V rectangular wave Open-circuit in ignition primary c¢ircuit
Rectangular wave at power voltage Power transistor malfunction

Examples of abnormal wave patterns

...... Normal wave pattern e Example 1
Wave pattern during engine cranking
R " R Cause of problem
2v- r—-—1 f_l { TP . ..
| | Open-circuit 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.

01L1060

...... Mormal wave ¢ Sxample 2 ; i i

v pattern Wave pattern during engine cranking
Ve~ Cause of problem
' Malfunction in power transistor
Wave pattern characteristics

. . e Power voltage results when the power transistor is ON.

01L0899

HARNESS INSPECTION

1 Check for continuity between
ignition coil and ignition switch.

Harness side ¢ Ignition switch connector:
" connector Disconnected — 2
5 e |gnition coil connector: Discon-
nected
NOTE rIjepair the
Touch the circuit tester probes to % iy NEMNESS,
both ends of the harness. 9(@ ~-©@
K}

3
a

EIN ¢

©
Ignition switch
harness side

Qonnector 1FU0982

© Mitsubishi Motors Corporation Dec. 1991 PWME9117
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13-81

2

En_gine control
unit harness
side connector

Check for open-circuit or short-
circuit 1o earth, between power
transistor and engine control unit.

> |3 |

] e Power transistor connector: S
® Harness side Disconnected
connector ¢ Engine control unit connector:
Disconnected Repair the
X > harness.
I ({@®[s] - o))
= 9FUQQ37
3 @ Harness side Check for continuity of the earth
connector circuit of a power transistor.
OOINAaO0 o Power transistor connector:
lelgXa 132X} Disconnected —> |4
Repair the
i~ harness,
CMK- > (@] -
Earth)
4 Check to be sure that there is no
continuity between the ignition coil :
. th.
Harness side and tl?e-,* ear , .
connector & |gnition coil connector: Discon- —_— b
. nected
Check for
short in the
=2 ignition coil
primary
circuit.

® Harness side

Measure the voltage of the control
signal circuit of the power

connector .
S transistor.
(6X5X43)2) e Power transistor connector: —> 16
Disconnected
e Ignition switch: START
Repai
Voltage (V) X — harﬁ%gy °
(@(e] - o)
2-6
1FU0S50
6 © Ignition timing Measure the voltage of the ignition
adjustment ] timing adjustment terminal.
connector . .
CI e Ignition switch: ON '
: —t>
Voltage (V)
[ Sl A) .
4.0-5.2 Repair the
% =3 harness.
J (©m - @)
7FUI060
ACTUATOR INSPECTION
Refer to GROUP 16 - Ignition System.
© Mitsubishi Motors Corporation Dec. 1991 PWMES117
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PURGE CONTROL SOLENOID VALVE

Purge control solenoid /vzjw/e/

Control relay

Purge control
solenoid valve A 2

0

1FL1002

@ Eguipment side

connector
-4
@® Harness side 1]
connector TEI A9
Engine control unit
0140324
Engine control unit connector
9FUO10T

OPERATION
® The purge control solenoid valve is an ON-

OFF type of one which controls introduction of

purge air from the canister into the intake air

plenum.
®  The battery power is supplied to the purge

control valve through the control relay. When

the engine control unit turns ON the power

transistor in the unit, current flows to the coil,

introducing purge air.
INSPECTION
Using MUT or MUT-I1.

Function ltem No. Drive content Check condition Normal state

Actuator test 08 Solenoid valve from Ignition switch: ON Operating sound is heard
: OFF 1o ON when driven

® Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D - : " REVISED
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HARNESS INSPECTION

1

[4]3[2]1]
8|71615
Control relay
harness side
connector

P

N
T
connector
@ .

=0
=0

Harness side

SFUCO3?

Check for continuity between
purge control sclenoid valve and
control relay.

e Purge control solenoid valve

connector: Disconnected

e Control relay connector! Discon-
nected
NOTE

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

> |2

Repair the
L harness.
@®E-
fz1)

2

@ Harness side
connector

Engine
control
unit
harness
side
connector

SFU0040

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

e Purge contro! solenoid valve
connector: Disconnected

e Engine control unit connector:
Disconnected

R || &R®

_,‘

Repair the

—t3» harness.

®m-

ACTUATOR INSPECTION
Refer to GROUP 17 - Evaporative Emission Control System.

© Mitsubishi Motors Corporation
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DI
~\ 73 f ‘
\ 178~/
\Fuel high
pressure hose\ (\‘&‘ g
- S [

7~ Delivery &pe =

=
N

1FU0651

@ Fuel pressure gauge

N

O-ring or gasket

@/ MD998709
%/ MD998742

IFUO157

—m—J

Fuel pump
dri\}e terminal

9FUO1S5

gauge

~ Fuel pressure

i

7,

/.

1FUQE53

© Mitsubishi Motors Corporation

Dec. 1991

FUEL PRESSURE TEST

{m
2)

3)

(4)

{7)

Release residual pressure from the fuel pipe line to
prevent fuel gush out. {Refer to P. 13-24.)

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.

Remove the union joint and bolt from the special tool
{adapter hose MD998709) and instead attach the special
tool (hose adapter MD9988742} to the adapter hose.

Install & fuel pressure gauge on the adapter hose that was
set up in step (3).

Use a suitable O-ring or gasket between the fuel
pressure gauge and the special tool so as to seal in order
to prevent fuel leakage at this time.

Install the special tool, which was set in place in steps (3)
and {4) between the delivery pipe and the high pressure
hose. ‘

Connect the {-) battery terminal.

Connect the fuel pump drive terminal with the battery (+)
terminal using a jumper wire and drive the fuel pump. Under
fuel pressure, check the fuel pressure gauge and special tool
connections for leaks.

Disconnect the jumper wire from the fuel pump drive
terminal to stop the fuel pump.

Start the engine and run at idle.

{(10)Measure fuel pressure while the engine is running at

idle.

Standard value: 7
Approx. 270 kPa (2.7 kg/cm?, 38 psi) at curb idle

PWMES117
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1FU0654

{(11)Disconnect the vacuum hose from the fuel pressure
regulator and measure fuel pressure with the hose end
closed by-a finger.

Standard value:
330-350 kPa (3.3-3.5 ka/cmz, 47-50 psi) at curb idle

(12)Check to see that fuel pressure at idle does not drop
even after the engine has been raced several times.

(13)Racing the engine repeatedly, hoid the fuel return hose
lightly with fingers to feel that fuel pressure is present in
the return hose.

NOTE
If the fuel flowrate is low, there will be no fuel pressure in
the return hose.

(14)1f any of fuel pressure measured in steps (9) to (12} is out

of specification, troubleshoot and repair according to the
table below.

Symptom

Probable cause ‘ Remedy

® Fuel pressure too low Clogged fuel filter Replace fuel filter

® Fuel pressure drops after
racing

® No fuel pressure in fuel

Fuel leaking to return side due to poor | Replace fuel pressure regulator
fuel regulator valve seating or settled

and when disconnected

return hose spring
Low fuel pump delivery pressure Replace fuel pump
Fuel pressure too high Binding valve in fuel pressure regulator| Replace fuel pressure regulator
Clogged fuel return hose or pipe Clean or replace hose or pipe
Same fuel pressure Damaged vacuum hose or clogged Replace vacuum hose or clean

when vacuum hose is connected | nipple

: nipple

© Mitsubishi Motors Corporation Dec. 1991
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(15)Stop the engine and check change of fuel pressure
gauge reading. Normal if the reading does not drop
within 2 minutes. If it does, observe the rate of drop and
troubleshoot and repair according to the table below.

Symptom

Probable cause Remedy

Fuel pressure drops gradua
after engine is stopped

[y

Leaky injector

Replace injector

Leaky fuel regulator valve seat

Replace fuel pressure regulator

| immediately after engine is
stopped

Fuel pressure drops sharply

Check valve in fuel pump is held open

Replace fuel pump

© Mitsubishi Motors Corporation

Dac. 1991

{16)Release residual pressure from the fuel pipe line. (Refer
to P. 13-24)

(17)Remove the fuel pressure gauge and special tool from
the delivery pipe.

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.

{(18)Repiace the O-ring at the end of the fuel high pressure
hose with a new one.

(19)Fit the fuel high pressure hose over the delivery pipe and
tighten the bolt to specified torque.

Tightening torque: 5 Nm (0.56 kgm, 3.6 ft.Ibs.)}

{20)Check for fuel leaks.
(D Apply the battery voltage to the fuel pump drive
terminal to drive the fuel pump.
(@ Under fuel pressure, check the fuel line for leaks.

PWME9117
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N

Needle-nosed wire probe

7FU1264

© Mitsubishi Motors Corporation

Dag. 1991

ENGINE CONTROL UNIT TERMINAL VOLTAGE
CHECK . :

(N
(2)

Connect a needle-nosed wire probe (test harness:
MB891223 or paper clip} to a voltmeter probe.

Insert the needle-nosed wire probe into each of the
engine control unit connector terminals from the wire
side, and measure the voltage while referring to the
check chart. o o

NOTE : o ,
1. Make the voltage measurement with the engine
control unit connectors connected.

2. Make the voltage measurement between terminal

No. 26 {earth terminal) and each terminal.

3. You may find it convenient to pull out the engine
control unit to make it easier to reach the connector
terminals.

4. The checks can be carried out off the order given in
the chart.

Caution .
Short-circuiting the positive (+) probe between a
connector terminal and earth could damage the
vehicle wiring, the sensor, engine control unit, or all
there. Use care to prevent this! o

If voltmeter shows any division from standard value,
check the corresponding sensor, actuator and related
electrical wiring, then repair or replace. _
After repair or replacement, recheck with the voltmeter to
confirm that the repair has corrected the problem. ‘

PWME9117
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- TERMINAL VOLTAGE CHECK CHART
Engine Control Unit Terminal Arrangement

Engine control unit connector

o o o 1 o ] o e o i
ey iy ey P el LS LS CHIESI CSI RIS PO RS RS T RN E P (-8 - A -0 - £ 1 -8 [ RN AV R
wln|o|~i|efo|o|m|m]|w]a|u|a]o|of—fr|w]|n]n o | wolo || —fr
PFU0101
Termnall  Check item Cheak condition {Engine condition) Standard
60 Backup power Ignition switch: OFF Y
supply
12 Power supply Ignition switch: ON  ~ sv
25
8 Control relay Ignition switch: ON sV
(Fue! pump} - -
Engine: ldle speed 0-3v
61 Sensor impressed Ignition switch: ON 4.5-5.5Y
voltage
52 Intake air ~ | Ignition switch: When intake air temperature is 0 °'C {32 °F) 3.2-3.8v
temperature sensor | ON - - - - -
When intake air temperature is 20 'C {68 °F) 2.3-2.9v
When intake air temperature is 40 'C (104 °F) 1.5-2.1V
When intake air temperature is 80 "C {176 'F) 0.4-1.0V
70 Vacuum sensor Ignition switch: When altitude is Om 3.74.3V
(Manifold absolute | ON - -
pressure sensor) When altitude is 1,200m (3,937 ft.) 3.2~-3.8V
Engine: Idle speed 0.9-1.5V
While engine is idling after having warmed up, suddenly depress the From 0.9 -
accelerator pedal 1.5V,
momen-
tarily
increases
B3 Coolant Ignition switch: When coolant temperature is 0 *C {32 °F) 3.2-3.8v
temperature ON - . -
sensor When coolant temperature is 20 *C (68 °F) 2.3-2.9V
When coolant temperature is 40 °C (104 °F} 1.3-1.9v
When coolant termperature is 80 *C {176 °F) 0.3-0.9Vv
© Mitsubishi Motors Corporation  Jan. 1993 PWMEN17-B REVISED
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13-89

Te[r\lrgl-nai Check item Check condition (Engine condition} Stj;ﬂaerd
64 Throttle position Ignition switch: ON Set throttle valve to idle position 0.3-1.0v
sensor Fully open throttle vavie 4.5-5.5V
67 Idle position switch | Ignition switch: ON Set throttie valve to idie position 01V
Slightly open throttle valve 4V or more
68 Top dead centre Engine: Cranking 0.2-3.0v
sensor Engine: Idle speed
69 Crank angle sensor | Engine: Cranking 0.2-3.0v
Engine: Idle speed
51 Ignition switch-ST Engine: Cranking 8V or more
66 Vehicle speed Ignition switch: ON 0BV
sensor Move the vehicle slowly forward. {Changes
repeatedly)
37 Power steering fluid | Engine: Idling after warming up When stationary sV
pressure switch When being turned 0-3V
45 Air conditioner Engine: Idle speed Turn the air conditioner switch OFF 0-3v
switch ‘ Turn the air conditioner switch ON. sV
{Air conditioner compressor is operating)
22 Air conditioner relay | Engine: Idle speed SV oor
Air conditioner switch: OFF — ON temporarily
Turn the air conditioner switch ON. {Air conditioner compressor is operating)| 6V or more
i
0-3v
56 Oxygen sensor Engine: Running at 2,000 r/min. after having warmed up. {Check using a 0—~0.8V
: digital type voltmeter.} {Changes
repeatedly)
1 No. 1 injector While engine is idling after having warmed up, suddenly depress the . From 11-14V,
14 “No. 2 injector accelerator pedal momentarily
2 No. 3 injector dr.ODS
. slightly
16 No. 4 injector
@© Mitsubishi Motors Corporation  Jan. 1983 PWMES117-B REVISED
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Terminal . . . o Standard
No. Check item Check condition {Engine condition) value
10 Power transistor Enging rfimin.; 3,000 r/min 0.3-3.0V
unit
9 Purge control Ignition switch: ON sV
splencid valve , ,
: Running at 3,000 r/min. after having warmed up 0-3V
34 Ignition timing Ignition switch: Earth the ignition timing adjustment terminal 0-1Vv
adjustment terminal | ON ; -
: na Remove the earth connection from the ignition timing 4.0-5.5V
adjustrnent terminal. :
36 Engine warning Ignition switch: OFF — ON 0-3v
lamp l
9-13V.
(After
several
seconds
have
elapsed)
5 Idle speed control tgnition switch: Immediately after turning ON 1.5-4V
servo valve position : {(Momen-
sensor No. 1 tarily)
1
0.1V or
‘ 4.5-55V
18" Idle speed control lgnition switch: Imrmediately after turnihg ON 1.5-4V
servo valve position {Mornen-
sensor No. 2 tarily)
-
0.1V or
_ 45-55Y
4 Idle speed control Ignition switch: Immediately after turning ON 2V or more
motor {Closed) {Momen-
tarily}
1
.1V
17 Idie speéd control Ignition switch: immediately after turning ON 4V or more
motor {Open) (Momen-
tarily}
l
(RAY

© Mitsubishi Motors Corporation

Jan. 1992
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13-91

a INJECTOR
REMOVAL AND INSTALLATION

Pre-removal Operation

® Reduce the Inner Pressure of Fuel
Line and Hose. {Refer to P. 13-24.)

03N001é

03A0095

Engine oil

E13JA--

10-13 Nm
1.0-1.3 kgm
7.2-9.4 ft.lbs.

Q0350077

Removal steps

>4

CRNOE LN

Fuel high-pressure hose connection
O-ring

Return hose connection

Vacuum hose connection

Fuel pressure regulator

O-ring

Injector connector

Delivery pipe

Insulator

. Insulator

. Injector

. Grommet

. O-ring '

© Mitsubishi Motors Corporation  Dec. 1993
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FUEL SYSTEM <4G13> - Injector

Deliver
pipe
03A0096

injector O-ring

Ol

i i

L

Fuel pressure
regulator O-ring

03A0094

Deliver pipe.

© Mitsubishi Motors Corporation  Dec. 1993

SERVICE POINTS OF REMOVAL

E13JBAF

8. REMOVAL OF DELIVERY PIPE/11. INJECTOR
Remove the delivery pipe {with the injectors attached to

it).

Caution
Care must be taken, when removing the delivery
pipe, not drop the injector.

SERVICE POINTS OF INSTALLATION

E13JDAD

11. INSTALLATION OF INJECTOR

(1)

{2)
{3

(1)

Apply a drop of new engine oil to the O-ring.

Caution
Be sure not to let engine oil in the delivery pipe.

While turning the injector to the left and right, install
it to the delivery pipe.

Check to be sure that the injector turns smoothly.

If it does not turn smoothly, the O-ring may be
trapped, remove the injector and then re-insert it into
the delivery pipe and check once again.

5. INSTALLATION OF FUEL PRESSURE REGULATOR

When connecting the -fuel pressure regulator to the
delivery pipe, apply a drop of new engine oil to the
O-ring, and then insert, being careful not to damage
the O-ring.

Caution

Be sure not to let engine oil in the delivery pipe.

{2) Check to be sure that the fuel pressure regulator
turns smoothly.
If it does not turn smoothly, the O-ring may be
trapped, remove the fuel pressure regulator and then
re-insert it into the delivery pipe and check once
again.

(3) Tighten the bolts to the specified torque.
Specified tightening torque:

9 Nm (0.9 kgm, 6.5 ft. Ibs.}
PWMES117-D REVISED
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FUEL TANK

REMOVAL AND INSTALLATION

Pre-removal Operation

Draining the Fuel.
Reduce the Inner Pressure of Fuel

*

| Post-installation Operation
®  Refilling the Fuel.
Checking for Fuel Leaks.

Line and Hose. (Refer to P. 13-24.)

ON@mAasLN

2.2 kgm
16 ft.lbs

Removal steps

Filler hose

Vapor hose

High-presssure fuel hose connection
Return hose connection

Vapor hose connection

Fuel gauge and pump connector
Fuel tank assembly

Fuel gauge unit

10.

11

14

0350081

Packing
High-pressure fuel hose

. Return hose
12,
13.

Fuel pump
Packing

. Vapor hose
15.
16.

Fuel cut off valve
Fuel gauge and pump wiring harness

E13GA--

® Mitsubishi Motors Corporation

Dec. 1991
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FUEL SYSTEM <4G13> - Fuel Tank

0370038

@ Mitsul:.'ishi Motors Corporation

Dec. 1991

- INSPECTION E13GCAP

FUEL CUT OFF VALVE

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.

PWMES117
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| ACCELERATOR CABLE AND PEDAL | . 1208
REMOVAL AND INSTALLATION <L.H. DRIVE VEHICLES>

Post-installation Operation

*  Adjusting the Accelerator Cable
{Refer to P. 13-23.)

5 Nm
1 0.5 kgm
3.6 ft.lbs.

[
A

i = 5 Nm
2 0.5 kgm
3.6 ft.lbs
2 3
0750013
2.9 ft.ibs.
9 =1 4 '

0750012

Removal steps of accelerator cable 0750084

1. Accelerator cable bracket and clamp
» 42 Accelerator cable

0.4 kgm
2.9 ft.lbs.

Removal steps of accelerator pedal

. Bushing and accelerator cable connection
. Accelerator pedal assembly

Spacer

Snap ring

Pin

. Return spring

. Accelerator pedal arm

. Accelerator pedal support

. Accelerator pedai stopper

Lo00N®O AW

—_ 3

© Mitsubishi Motors Corporation Dec. 1991 PWME$117
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REMOVAL AND INSTALLATION <R.H. drive vehicles) . E130A2

‘Post-installation Operation
* Adjusting the accelerator cable
(Refer to P. 13-23))

0750004

p—y 10

é 0750002

Removal steps of accelerator cable

1. Clamp
» 4 2. Accelerator cable

0750015

Removal steps of accelerator pedal

3. Bushing and accelerator cable connection
4. Split pin

5. Washer

8. Clevis pin

7. Brake and accelerator pedal assembly
8. Snap ring

9. Washer

10. Accelerator pedal

11. Return spring

12. Stopper

13. Brake pedal assembly

14. Accelerator pedal stopper

© Mitsubishi Motors Cérporation Dec. 1991
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SERVICE POINTS OF INSTALLATION " E130DAS
2. INSTALLATION QF ACCEI_.ERATOR CABLE
<L.H. drive vehicles>

Install the-accelerator cable so that the marking section is
atigned with the clamp shown by the arrow. -

0750006

<R.H. drive vehicles>

Install the accelerator cable so that the crimped section is
aligned with the clamp shown by the arrow. .

T Q750006

© ‘Mitsubishi Motérs Corporation  Dec. 1991 ' PWMES117 |
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FUEL SYSTEM <4G92, 4G93>
GENERAL INFORMATION
MULTI POINT INJECTION SYSTEM DIAGRAM
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FUEL SYSTEM <4G92, 4G93> -~ General Information
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FUEL SYSTEM <4G92, 4G93> - General Information

<4G93-DOHC>
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FUEL SYSTEM <4G92, 4G93> — Specifications

SPECIFICATIONS

GENERAL SPECIFICATIONS
<4G92-SOHC (Except MVV)>

E13CA--

Return system

ltems Specifications
Fuel -
Tank capacity 9 (U.S. gts., Imp. gts.) | BO (B3, 44)

Fuel pressure regulator

Throttle position sensor
Idle speed control servo

Idle position switch
Servo valve position sensor

Fuel pump 7 .
Type Electrical (Roller vane)
Location In fuel tank

Throttle body
Throttle bore mm (in.) | 50 (1.97}

Variable resistor type
DC motor type

DC motor type by-pass air control system with

the Fast Idle Air Valve (FIAV)

Rotary contact type, within throttle position sensor
4 Hall élement type

Engine control unit
Identification modetl No.
2WD

AWD

E2T38974 <Vehicles built up to September, 1993>.

E2T38986 <Vehicles built from October, 1993>

E2T38977 <Vehicles built up to September, 1993>:

E2T38987 <Vehicles built from October, 1993>

Sensors
Air flow sensor
Barometric pressure sensor
Intake air temperature. sensor
Coolant temperature sensor
Oxygen sensor
Vehicle speed sensor
Inhibitor switch
No.1 cylinder top dead centre sensor
Crank angle sensor
Detonation sensor
Power steering fluid pressure switch

Karman vortex type
Semiconductor type
Thermistor type
Thermistor type
Zirconia type

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

Actuators
Control relay type
Injector type and number
Injector identification mark
EGR control solencid valve
Purge control solenocid valve

Contact switch type
Electromagnetic type, 4
MDH182

ON/OFF type solenoid valve
ON/OFF type solenoid valve

Fuel pressure regulator
.Regulator pressure

kPa (kg/erm?, psi)

335 {3.35, 47.6)

© Mitsubishi Motors Comoration  Dec. 1993
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FUEL SYSTEM <4G92, 4G93> — Specifications

<4G92-SOHC-MVV>

2 {US. gis., Imp. qats.)
Return system ‘

items Specifications
Fuel
Tank capacity 50 (54, 44)

Fuel pressure regulator

Throttle position sensor
Idle speed control servo

ldle position switch

Fuel pump
Type Electrical (Roller vane)
Location In fuel tank

Throttle body _
Throttle bore. mm (in.) | 46 {1.81} °

Variable resistor type
Stepper motor type

Stepper motor type by-pass air control system
with the Fast idle Air Valve (FIAV)

Rotary contact type, within throttle position sensor

Engine control unit
[dentification model No.

E2T39074

Sensors
Air flow sensor
Barometric pressure sensor
Intake air temperature sensor
Coolant temperature sensor
Oxygen sensor
Vehicle speed sensor
Top dead centre sensor
Crank angle sensor
Detonation sensor
Power steering fluid pressure switch

Karman vortex type
Semiconductor type
Thermistor type
Thermistor type
Zirconia type

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

Actuators
Control relay type
Injector type and number
Injector identification mark
EGR control solenoid valve
Purge control solencid valve
Air by-pass control solenoid valve

Contact switch type
Electromagnetic type, 4
LDH182

Duty cycle type solenoid valve
ON/OFF type solenocid valve
ON/OFF type solenoid valve

Fuel pressure regulator
Regulator pressure

kPa (kg/cm?, psi)

335 (3.35, 47.6)
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FUEL SYSTEM <4G92, 4G93> - Specifications

13-101

<4G93-DOHC>

[tems

Specifications

Fuel
Tank capacity
Return system

2 {U.S. gts., Imp. qgts.)

50 (54, 44)
Fuel pressure regulator

Throttle position sensor
ldle speed control servo

Idle position switch

Fuel pump
Type Electrical (Roller vane)
Location In fue! tank

Throttle body
Throttie bore mm (in.} | 54 (2.13)

Variable resistor type
Stepper motor type

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

Rotary contact type, within throttle position sensor

Engine control unit
Identification model No.

£2T38376 <Vehicles built up to September, 1993>.
E2T38383 <Vehicles built from October, 1993>

Sensors
Air flow sensor
Barometric pressure sensor
Intake air temperature sensor
Coolant temperature sensor
Oxygen sensor
Vehicle speed sensor
Inhibitor switch
Top dead centre sensor
Crank angle sensor
Detonation sensor
Power steering fluid pressure switch

Karman vortex type
Semiconductor type
Thermistor type
Thermistor type
Zirconia type

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

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

Contact switch type
Electromagnetic type, 4
MDH240 .
ON/OFF type solenoid valve
ON/OFF type solenoid valve

Fuel pressure regulator

Regulator pressure kPa (kgfcm?, psi)

335 (3.35, 47.6)

© Mitsubishi Motors Corporation  Dec, 1993

PWMES117-D

REVISED




13-102  FUEL SYSTEM <4G92, 4G93> - Specifications / Special Tools

SERVICE SPECIFICATIONS | - o " brace-
ltems o | Specifications
Basic ignition timing §°£2° BTDC at curb idle
Curb idle speed ‘ . ' r/min. | 800+100 <4G92 (Except MVV), 4G93>
) . ' 7004100 <4G92-MVV>
Idle speed when air conditioner is ON r/min. | 850 .at neutral position
Basic idle speed - - cr/min. { 800450 <4G92 {Except MVV), 4G93>
, 700450 <4G92-MVV>
Throttle position sensor adjusting voltage my | 400-1000
Throttle position sensor resistance & kQ | 3.5-6.5
ldle speed control servo coil resistance*' , Q| 5-35 [at 20°C (68°F)]
Intake air temperature sensor resistance kQ | 2.7 [at 20°C (68°F)]
Coolant temperature sensor resistance . kQ
20° {68°F) : 25
80° (176°F) ‘ 0.3
Oxygen sensor output voltage V| 06-1.0
Fuel pressure kPa (kgfcm?, psi)
Vacuum hose disconnected - | 330-350 (3.3-3.5; 47-50) at curb idle
Vacuum hose connected Approx. 270 (2.7, 38) at curb idle
Injector coil resistance Q| 13-16 [at 20°C (68°F)]
EGR control solenoid valve coil resistance Q| 36-44 [at 20°C (68°F)]
Purge control solencid valve coil resistance - | 36-44 [at 20°C (68°F)]
Air by-pass control solenoid valve coil resistance** Q | 36-44 [at 20°C (68°F))

NOTE
*1 <4G92-MVV, 4G93>
*2. AGIZ-MVV>

'SEALANTS - - |

ltems Specified sealant Remark
Coolant temperature sensor 3M Nut Locking Part No. 4171 or equivalent | Drying sealant
threaded portion
Plug and floor pan <2WD> 3M 8513 Grommeted Windshield Sealer (Black} —
Inspection lid <4WD> 3M 8635 Windo-Weld Ribbon Sealer (Black) =
SPECIAL TOOLS | C euoa-
Tool Number Name Use
Red harness MBS91223 Inspection test | Measurement of terminal voltage
' harness set
® Pin contact
pressure
inspection
harness
® Market tester
White contact probe
harness {for general
e connectors)

© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D : 'REVISED



FUEL SYSTEM <4G92, 4G93> - Special Tools 13-103

Tool Number -Name Use
MB991341 Multi-use tester | <Up to 1993 models>
sub assembly # Reading diagnosis code

* MPI system inspection

ROM pack {for
multi-use tester)

For the number,
@ refer to GROUP 00 -
Precautions before
service.
MB991502 MUT-II sub <All models>
assembly * Reading diagnosis code

e MPI system inspection

ROM pack
MB991348 Test harness set | @ Adjustment of idle position switch and
throttle position sensor
e Inspection using an analyzer
MD9O98463 Test harness e [nspection of idle speed control servo

{6 pin, square) Inspection using an analyzer

MD2e8464 Test harness

Inspection of oxygen sensor
{4 pin, square)

MDg98706 Injector test set | Checking the spray condition of injectors
MD998741 Injector test
adaptor

MD998746 Clip
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13-104 FUEL SYSTEM <4G92, 4G93> — Special Tools/Troubleshooting

Tool Number Name | Use
MDg98709 Adaptor hose Measurement of fuel pressure
MD9o98742 Hose adaptor

Er;gine warning

SFUO140

©® Mitsubishi Motors Corporation

Dec. 1993

TROUBLESHOOTING eteaa
EXPLANATION OF TROUBLESHOOTING PRO-
CEDURES

Refer to P. 13-7.

ENGINE WARNING LAMP
(CHECK ENGINE LAMP)

Refer to P. 13-10.
ITEMS INDICATED BY THE ENGINE WARNING LAMP

Engine control unit

Oxygen sensor <Except SOHC-MWV>

Air flow sensor

Intake air temperature sensor

Throttle position sensor

Coolant temperature sensor

Crank angle sensor

Top dead c¢entre sensor

Barometric pressure sensor

Detonation sensor

Ignition timing adjustment signal

Injector

Ignition coil, power transistor unit <DOHC>

Caution

Engine warning lamp will come on even when terminal
for ignition timing adjustment is short-circuited.
Therefore, it is not abnormal that the lamp comes on
even when terminal for ignition timing adjustment is
short-circuited at the time of ignition timing adjustment.

ENGINE WARNING LAMP INSPECTION

(1) Check that when the ignition switch is turned ON, the
lamp illuminates for about 5 seconds and then goes out.

(2) If the lamp does not illuminate, check for open circuit in -
harness, blown fuse and blown bulb.
PWMES117-D ’ REVISED
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13-105

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 occured, memorizes the
malfunction code, and outputs the signal to the
self-diagnosis ouiput terminal.

There are 15 diagnosis items, including the normal
state, and the diagnosis results can be read out
with a multi-use tester (MUT) or MUT-II.
Moreover, since memorization of the maifunction
codes is backed up directly by the battery, the
diagnosis resulis 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

In addition, the malifunction code can also be

erased by turning the ignition switch to ON and
sending the malfunction code erase signal from
the MUT or MUT-II to the engine control unit.

Caution

if the sensor connector is disconnected with
the ignition switch turned on, the malfunction
code is memorized. In this case, send the mal-
function code erase signal from the MUT or
MUT-II to the engine control unit and the diag-
nosis memory will be erased.

The 15 diagnosis items are provided as follows, and
if plural items are activated, they are all indicated
sequentially from the smallest code number.

Caution

The malfunction code of ignition timing adjust-
ment signal is outputted when terminal for
ignition timing adjustment is short-circuited.
Therefore, it is not abnormal that the code is
outputted even when terminal for ignition
timing adjustment is short-circuited at the time
of ignition timing adjustment.

Qutput Malfunction code
preference | Diagnosis item Check item {Remedy)
order No. Memory
1 Engine control 1 - - {Replace engine control unit}
unit
2 Oxygen sensor 11 Retained |  Harness and connector
E & Fuel pressure
S SHECEAD\5V> » Injectors (Replace if defective.)
g e Intake air leaks
e Oxygen sensor
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 | e Harness and connector
temperature ¢ Intake air temperature sensor
sensor
5 Throttie position 14 Retained | ® Harness and connector
sensor e Throttle position sensor
e |dle position switch
© Mitsubishi Motors Corporation  Dec. 1833 PWMES117-D REVISED
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FUEL SYSTEM <4G92, 4G93> -~ Troubleshooting

Qutput Malfunction code
preference | Diagnosis item — Check item (Remedy)
order o No. Memory '
6 Coolant -2 Retained | o Harness and connector
temperature - . | ® Coolant temperature sensor -
. sensor '
7 | Crank angle 22 | "Retained | e Harness and connector {If harness and connector
' sensor - ' are normal, replace distributor <SOHC> or crank
o angle sensor <DOHC> assembly.)
8 Top dead centre 23 | *Retained | e Harness and connector (If harness and connector
sensor are normal, replace distributor <SOHC> or -crank
angle sensor <DOHC> assembly.)
9 Vehicle speed 24 Retained |  Harness and connector
sensor (reed ® Vehicle speed sensor
switch) {reed switch)
10 Barometric 25 Retained | ¢ Haress and connector (If hamess and connector
pressure sensor ' are normal, replace barometric pressure sensor
' assembly) :
1 Detonation sensor 37 Retained |  Harness and connector (If harness and connector
are normal, replace detonation sensor)
12 Ignition timing 36 — ¢ Harness and connector
adjustment signal
13 Injector 41 Retained | ® Harness and connector
' ® |Injector coil resistance
14 Ignition coll, 44 Retained | ¢ Harness and connector
<DOHC> | power transistor : e Ignition coil
unit e Power transistor unit
14 Seryq valve 55 Retained | e Harness and connector
fESOHCt: position sensor i e Servo valve position sensor
xcep
Mo * |dle épeed control servo (BC motor)
14 Linear /-\/F_sensor - 63 | Retained | ¢ Harness and connector
<SOHC- | and amplifier (If the harness and connector are normal, replace
MW the linear A/F sensor amplifier and then check the
output voltage. If the output voltage is abnormal,
replace the linear A/F sensor and then replace the
criginal linear A/F sensor amplifier.)
15 Normal state - — —
NOTE .

1. Replace the engine control unit if a malfunction code is output although the inspection reveals that there is

no problem with the check items.

2. The code numbers will be displayed in order, starting from the lowest.

© Mitsubishi Motors Corporation
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FUEL SYSTEM <4G92, 4G93> ~ Troubleshooting

13-107

PROBLEM DIAGNOSIS CONTENT CHART

NOTE
*: Fail-Safe/backup function is operating.
Malfunction Diagnosis Diagnosis contents Probable cause Remark
code No. item {Trouble symptom, etc.)
- Engine Abnormality in engine - ¢ Engine stalls
control unit | control unit e Starting is impossible
1 Oxygen Oxygen sensor signal | (1) Oxygen sensor ¢ Reduction in exhaust
sensor voltage does not malfunction gas purification
<Except change {leanfrich) (2} Open circuit or short efficiency*
SOHC-MW> | aven when airffuel circuit in oxygen sensor,
ratio feedback control or connector contact is
{close loop control) defective
operates. ‘
{3) Inappropriate fuel e Reduction in exhaust
pressure gas purification
(4} Injector malfunction efficiency*
(5} Air leaking in through # Poor starting
clearance in gasket e Unstable idling
{8) Engine control unit ¢ Poor acceleration
malfunction
12 Air flow Frequency of air flow | (1) Air flow sensor ® Poor acceleration®
sensor sensor signal is 10 Hz matfunction ® Inappropriate idle
or less, even though | {2) Open circuit or short speed*
engine is running. circuit in air flow sensor, | e Unstable idling*
or connector contact is
defective.
(3) Engine control unit
malfunction
13 Intake air (1) Voltage of intake | {1} Intake air temperature e Slightly poor
temperature air temperature sensor malfunction driveability*
Sensor sensor signal is {2) Open circuit or short e At high temperatures:
4.8V or more. circuit in the intake air {a) Poor starting*
(2) Voltage of intake temperature sensor, or {b) Unstable idling*
air temperature connector contact is
sensor signal is defective
0.27V or less. (3} Engine control unit
malfunction
14 Throttle {1} Voltage of {1) Throttle position sensor | e Slightly poor
position throttle position malfunction, or acceleration <M/T>
sensor sensor signal is adjustment is defective | ® Poor driveability <A/T>
0.2V or less. {2) Open circuit or short e Engine stalls
{2) Voltage of circuit in throttle
throttle position position sensor, or
sensor signal is connector contact is
2V or more, even defective
though idie
position switch is | (3} Idle position switch ON | e Engine stalls
ON. malfunction # Racing is impossible
(4) Short circuit in idle
position switch signal
wire
{5) Engine control unit
malfunction
© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D REVISED
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FUEL SYSTEM <4G92, 4G93> - Troubleshooting

Malfunction | Diagnosis Diagnosis contents Probable cause Remark
code No. item (Trouble symptom, etc.)
21 Coolant (1) Voltage of coolant| (1} Coolant temperature When engine is cold:
temperature temperature malfunction e Poor starting*
sensor sensor signal is {2} Open circuit or short ¢ Unstable idling*
4.8V or more. circuit in coolant e Poor acceleration*
{2) Voltage of coolant temperature sensor, or '
temperature connector contact is
sensor signal is defective
0.11V or less. {3) Engine control unit
(3) While engine is malfunction
warming up,
coolant
temperature
sensor signal
shows a drop in
engine coolant
temperature.
22 Crank angle | Voltage of crank {1} Crank angle sensor Engine stalls
sensor angle sensor signal malfunction Starting is impossible
does not change {2) Open circuit or short
{high/low), even circuit in crank angle
though engine has SENsor, or connector
been cranking for 4 contact is defective
seconds or more. {3) Engine control unit
malfunction
23 Top dead Voltage of top dead {1} Top dead centre sensor Engine stalls* <DOHC>
centre centre sensor signal malfunction Unstable idling*
sensor does not change {2) Open circuit or short <SOHC>
{high/low), even circuit in top dead centre Poor acceleration*
though engine is sensor, or connector <SOHC>
running. contact is defective
{3) Engine control unit
malfunction
24 Vehicle Voitage of vehicle {1) Vehicle speed sensor Engine stalls when
speed speed sensor does malfunction vehicle stops after
sensor {reed | not change {2) Open circuit or short decelerating
switch) {high/low) even circuit in vehicle speed
though vehicle is. Sensor, or connector
accelerating at an contact is defective
engine speed of {3) Engine control unit
3,000 r/min. or more. malfunction
@ WMitsubishi Motors Corporation Dec. 1991 PWMES117




FUEL SYSTEM <4G92, 4G93> - Troubleshooting

13-109

Malfunction Dlggno&s Diagnosis contents Probable cause Remark.
code No. item (Trouble symptom, etc.)
25 Barometric {1) Voltage of {1) Barometric pressure e Reduction in exhaust
pressure barometric sensor malfunction gas purification
sensor pressure sensor {2) Open circuit or short efficiency*
' signal is 4.5V or circuit in barometric ¢ Poor starting
more. pressure sensor, or s Unstable idling
{2} Voltage of connector contact is * Poor acceleration
barometric defective
pressure sensor {3) Engine control unit
signal is 0.2V or malfunction
less.
31 Detonation Detonation sensor {1} Detonation sensor ¢ Poor acceleration®
sensor signal voltage is malfunction
abnormal. (2} Open circuit or short
circuit in detonation
sensor, or connector
contact is defective
{3) Engine control unit
malfunction
36 Agnition ignition timing {1) Ignition timing e Poor acceleration
timing adjustment signal adjustment signal wire is | ® Engine overheats
adjustment wire is short-circuited short-circuited to earth
signal to earth. {2} Engine control unit
malfunction
41 Injector Injectors do not (1} Injector malfunction & Reduction in exhaust
operate for a {2} Open circuit or short gas purification
continuous 4 second circuit in injector, or efficiency*®
period while engine connector contact is s Poor starting
is cranking or idling. defective ¢ Unstable idling
{3) Engine control unit ¢ Poor acceleration
malfunction
44 Ignition coil, | Ignition signal is not (1} Ignition coil malfunction | ® Unstable idling*
power input while engine is | (2) Open circuit or short e Poor acceleration*
transistor running. However, circuit in ignition primary | ¢ Poor starting*
unit this excludes cases circuit, or connector ‘
<DOHC> where no ignition contact is defective
signal is input to any (3} Power transistor unit
cylinders, malfunction
(4} Engine control unit
malfunction
© Mitsubishi Motors Corporation Dec. 1991 PWMES117
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FUEL SYSTEM <4G92,

4G93> — Troubleshooting

amplifier signal is
4.5V or more for

a continuous period
of approximately
12 seconds.

{2) The voltage of the
linear A/F sensor
amplifier signal is
2.7V or less for a
continuous period

{3} Open circuit or short
circuit in linear A/F
sensor and amplifier, or
connector contact is
defective

Malfunction Diagnosis . . Remark
code No. tem Diagnosis contents Probable cause (Trouble symptom, etc.)
55 Servo valve Servo valve does not | (1} Servo valve position ¢ Inappropriate idle
position rmove to the intended sensor malfunction speed*

sensor position (opening {2} Open circuit or short e Engine stops*
<SOHC angle), even though circuit in servo valve e Unstable idling*
{Except idle speed control position sensor, or
MVV)> servo motor operates connector contact is
many times. defective
(3} Idle speed control servo
motor {DC motor)
malfunction
{4} Open circuit or short
circuit in idle speed
control servo motor (DC
motor}, or connector
contact is defective
(5) Engine control unit is
defective
63 Linear A/F {1} After the engine {1} Linear A/F sensor s Poor fuel
sensor and warmed up, the malfunction consumption*
amplifier voltage of the (2} Linear A/F sensor e Reduction in exhaust
<SOHC-MVV> linear A/F sensor amplifier malfunction

gas purification
efficiency™®

(4} Inappropriate fuel
pressure ‘

{5} Injector malfunction

{6) Engine control unit

* Poor fuel

consumption®

* Reduction in exhaust

gas purification

of approximately malfunction efficiency*
12 seconds even e Poor starting
though the target S
air/ffuel mixture * Unstable idling
ratio is leaner than * Poor acceleration
20,
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FAIL-SAFE/BACKUP FUNCTION TABLE

When the main sensor malfunctions are detected by the self-diagnosis function, the vehicle is controlied
by means of the pre-set control logic to maintain safe conditions for driving.

Malfunctioning item

Control contents during ralfunction

Air flow sensor

(1} Determines the fuel injection timing and ignition timing by means of the throttle
position sensor (TPS) signal and the engine speed signal (crank angle sensor signal).

{2) Fixes the ISC servo in the appointed position so idle speed control is not
performed.

Intake air
temperature sensor

Controls as if the intake air te'mperature is 26° (77°F).

Throttle position
sensor {TPS)

No increase in fuel injection amount du'ring acceleration due to the throttle position
sensor signal.

Coolant
temperature sensor

Controls as if the coolant temperature is 80°C {176°F).

Top dead centre
sensor

(1) Injects fuel into the cylinders in the order 1-3-4-2 with irregular timing.
(However, after the ignition switch is turned to CN, the No. 1 ¢ylinder top dead
centre is not detected at all.) , ,

(2) After 4 seconds from a malfunction being detected, the fuel supply is cut off.
<DQOHC> (However, when the No. 1 cylinder top dead centre is not detected -
after the ignition switch is turned to ON.)

Barometric pressure
sensor

Controls as if the barometric pressure is 101 kPa (760 mmHg, 30 in. Hg).

Detonation sensor

Retards the ignition timing from normal ignition timing to_timing where knocking ,
doesn’t occur. ‘ S

lgnition coil, power
stansistor unit
<DOHC>

Cuts off the fuel supply to cylinders with an abnormal ighi'tion signial.

Servo valve position
sensor <SOHC
(Except MVV)>

Idle speed control is not performed.

Oxygen sensor
<Except
SOHC-MVV>

Airffuel ratio feedback control (closed loop control) is not performed

Linear A/F sensor
and amplifier
<SOHC-MVV>

Airffuel ratio feedback control {closed loop control) is not performed

© ‘Mitsubishi Motors Corporation
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13-111-1 FUEL SYSTEM <4G92, 4G93> — Troubleshooting

Diagnosis
connector|
[

Diagnosis

connector MUTIL

© Mitsubishi Motors Corporation Dec. 1993 |

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 con-
trol unit connector is disconnected. Do not disconnect
the battery before the diagnosis result is completely
read.

(3) Connection and disconnection of the multi-use tester
(MUT) or MUT-IL should always be made with the igni-
tion switch-in the OFF position.

READING PROCEDURE-USING MULTI-USE TESTER
(MUT) <Up to 1993 models> OR MUT-II <All modeis>

(1) Connect the MUT or MUT-II to the diagnosis connector.
NOTE
When connecting the MUT-II to vehicles built up to

1993, use the adaptor harness which is supplied as an
accessory to the MUT-II sub-assembly. '

(2) Turn the ignition switch ON.

(3} Read and make a note of the self-diagnosis cutput.
{4) Repair the problem location, referring to the diagnosis
chart.

'(5) After turning the ignition switch once to OFF, turn it

back ON. :
{6) Erase the malfunction code.
{7} Recheck to be sure that the condition is normal.

PWME9117-D ADDED
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NOTE

© Mitsubishi Motors Corporation  Dec. 1993 PWME9117-D ' ’ ADDED



13-112 FUEL SYSTEM <4G92, 4G93> — Troubleshooting

CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

Problem . . I, L Stopp-
symptoms Starting Idling stability Driving ing
o [13]
e £ £ | £ g
b BE| T T . 5 3
w +— = [l o4 —
5 | og| 22| 5_| 85| S T o 2|.El ¢
C | E2 2| Y| 20| & 2 2 ¥ o % |08 o
S |FS|S2|28 | B|8z|88 2| 213 8|58 &
Check items 2 | Ha|lZE |8 EQ|IZ8|E28| & | 6| B | 2 ||
Power supply ONA 13120
Engine control unit @ [2] 13-122
power earth
Fuel pump @ Bl O O OO IO O 13-123
Air flow sensor @ o [@ ® B® [& @ 13-126
Intake air temperature ® [E|@® [& @ 2 13130
sensor
Barometric pressure ® (8 ® 13133
sensor
Coolant temperature B|® Bl Oe EB@ ® EH|@ [4 @ 3 13-135
sensor
Throttle position sensor ® [&l @ @ 13137
Idle position switch @ @ [2® [E 13137
Servo valve position @ B @ & ® B 13137
sensor*’
Top dead centre sensor |® [5)|® O] @ [l 1:331133::
Crank angle sensor ® [B|D [s] @ 13:2:;:;
Ignition switch-ST @ @@ [4 13147
Ignition switch-ST and |@ [2|® [4] ® 13148
inhibitor switch (A/T) :
Vehicle speed sensor @ @ 13-150

Power steering fluid ® 13-150
pressure switch

Air conditicner switch @ 13-150
and power relay
Detonation sensor oM 13-150
Fan motor relay ® 13-151-1
{radiator fan,
condenser fan)
Oxygen sensor*® 13152
Linear A/F sensor*® © 13-153-1
Injectors Bl @@ @ ® Qo Be B[O o olin ONNEEES
Idle speed control servo @ EBO O @ [2 B:gg:’
Ignition coil and power |@ a @ D o ® [5] 13-161%°
transistor _ 13-162%
Purge control solenoid © 13-165
valve '
EGR control solenoid @ [4 ® 16 @ [a 13-166
valve
Air by-pass control @ 131671
solenoid valve*®
Fuel pressure ® E8® B De EBe Bl@ @ 2 13-167
NOTE *). <SOHC (Except MVW)> *4: <SOHC>
O Warm engine {number inside indicates check order) *2. _DOHC> *5.  LSOHC-MVV and DOHC>

[ Cold engine (number inside indicates check order) 3. CSOHC-MW> *6:  <SOHC (Except MVV) and DOHC>

© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D - . . : REVISED



FUEL SYSTEM <4GSZ, 4G93> - Troubleshootingféervice Adjustment Procedures 13'1 13

© Mitsubishi Motors Corporation  Dec. 1993

PROBLEM SYMPTOM TABLE (FOR YOUR
INFORMATION)

Refer to P. 13-18.

SERVICE ADJUSTMENT PROCEDURES

THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING E13HAJF

Refer to P. 13-19.

IDLE POSITION SWITCH AND THROTTLE
POSITION SENSOR ADJUSTMENT E12HAK

Refer to P. 13-19.

Fixed SAS-to-throttle lever distance
(to be adjusted with feeler gauge): 0.65 mm {0.0256 in.)

FIXED SAS ADJUSTMENT E13HAMF
Refer to P, 13-21,
BASIC IDLE SPEED ADJUSTMENT E13HAN

Refer to P. 13-21.
Standard value: 800 r/min.

ACCELERATOR CABLE INSPECTION AND AD-
JUSTMENT . E13FCBG

Refer to P. 13-23.

Standard value:
<M/T> 1-2 mm {0.04-0.08 in.)
<AJT> 3-5 mm (0.12-0.20 in.)

FUEL PUMP CONNECTOR DISCONNECTION
(HOW TO REDUCE THE FUEL PRESSURE) e1snasc

Refer to P. 13-24. .

FUEL FILTER REPLACEMENT © E1arzap
Refer to P. 13-24.

' PWMES117-D ‘ b REVISED



13-114

FUEL SYSTEM <4G92, 4G93> - Service Adjustment Procedures

<Sedan-2WD,
Hatchback-2WD>

<Wagon-2WD>

y
Plug Plug
06350015 0750088
<Sedan-4WD,
Hatchbacks>
Inspection lid
0350016
<Sedan-2WD, <Wagon-2WD:
Hatchback-2WD>

<4WD>
Main side

<Sedan-2WD,
Hatchback-2WD>

<Wagon-2WD>
]

" © Mitsubishi Motors Corporation  Jun. 1992

E13FDAH

FUEL GAUGE UNIT REPLACEMENT

<Except Wagon - 4WD>

(1} Remove the rear seat cushion.
(Refer to GROUP B2A — Seat.)
(2) Remove the plug <2WD> or inspection lid <4WD>

{3) Remove the fuel gauge unit connector and remove the
fuel gauge unit. ’ ‘

{4 For 2WD vehicles, apply specified sealant between the
plug and the floor pan, and install the plug.
Specified sealant: 3M 8513 Grommeted Windshield
Sealer (Black)

PWMES117-A REVISED



FUEL SYSTEM <4G92, 4G93> ~ Service Adjustment Procedures

13-115

Inspection

0750102

© Mitsubishi Motors Corporation  Jun. 1992

(5) For vehicles with 4WD (except Wagon), after attaching the
specified sealant to the inspection lid in the places shown in
the illustration, install the inspection lid to the floor.

Specified sealant: 3M 8625 Wind-Weld Ribbon
Sealer (Black)

<Wagon-4WD>

(1} Remove the cargo floor mat or carpet.
(2) Remove the inspection lid.

{3) Remove the fuel gauge unit connector and remove the fuel
gauge unit,

(4} Install the inspection lid.
(5} Install the cargo floor mat or carpet.

FUEL PUMP OPERATION CHECK
Refer to P. 13-25.

_E13FGCG
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13-116 FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

ON-VEHICLE INSPECTION OF MPI COMPONENTS

COMPONENT LOCATION

‘Name

Name

- Symbol ; Symbol
Air by-pass control solenoid valve, EGR EGR control solenoid valve*4 |
control solenoid valve and purge control H - :
solenoid valve*3 Engine control unit AA
Air conditioner relay N Engine warning lamp (check engine lamp) W
Air conditioner switch Y Fuel pump check terminal D
Air flow sensor {with incorporated intake : Fx1, 4
air temperature sensor and barometric B 1 ldle speed control servo %3
pressure sensor ’ G
Control relay Z Ignition coil (power transistor)*2 L
Coolant temperature sensor p*1 Ignition timing adjustment connector E
P Q<2 Inhibitor switch <A/T> A
Crank angle sensor {with top dead C Injector K
centre sensor)*2 Liner A/F sensor*3 T
Detonation sensor U] Oxygen sensor*4 S
Diagnosis connector \ Power steering fluid pressure switch M
Distributor (with incorporated top dead Purge control solenoid valve*4 J
centre sensor, crank angle sensor, 0 Throttle position sehsor {with idie R
ignition coil and power transistor}*! position switch)
Vehicle speed sensor (reed switch) X
NOTE ‘
*I: <SOHC>
*% <DOHC>
*3 MW
*4: <Except MW>
AgBRC EgF IQRJEKELEMEN
VAN [ |
N\ <0y, [ —
EZEEFii”‘.'.‘ [y
s B e e A=A
S (S i W, SNy T2\
N A
! it
=
9FU0210
o D
= &
b
L ®)
~— 1FU0941
‘® Mft;ubishi Motors Corporation  Dec. 1993 " PWMES117-D REVISED




FUEL SYSTEM <4G92, 4G93> ~ On-Vehicle Inspection of MPI Components 13-117

Air flow sensor (with ~
incorporated intake air «
temperature sensor N
and barometric ~
N
. N
\ v = 5

pressure sensor)

3 £ )\"

N YN Ny
ey, ‘,/) "
%}\o\p_dgad cgntre_s/in??r) @ 4 \ \\\ 9K|=Q\U—0220 .

H ‘I'g'ni‘tion tirﬁihg '

adjustment connector
1

A 7
o | Ll
/ TN

EGR controt
solenoid valve Purge

At jaiEE
Air by-pass [
control solenoid ! ﬁ | ’
valve 1 gFuU0444

n EGR control '
solenoid valve ____—
—— .

- R ,",_i
Purge control solenoid valve —% &%
= =) s
SFLI0208 -\ @—’SFUMIZ

©® Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D REVISED



13-118 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components

Ignition ¢oil .
{(power transistor
- v

_ { -l
Power éteering
fluid pressure

\

—
dead centre sensor, crank angle sensor,— @ temperature &
ignition coil and power transistor) SFUOO14 sensor 9Fu0011

Throttle position sensor
(with idle position switch
8

} —7 ’ .}L‘.
AN TN — 9Fui27

s N -
‘, ; L
: AN Oxygen sensor

©® Mitsubishi Motors Corporation  Dec. 1993 PWME9117-D REVISED



FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components 13-119

)

Diagnosis connector

9FU0009

AT
. Engine warning Iamp/_fzr——
{Check engine lamp)

PFU0I40

Ml

2B/

B
g
Control relay
v

1650351

p-\ Enginé control unit f /
’/ @ l \ )\
RN

-

© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D ] ] REVISED



13-119-1 FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

TN

<When using the MUT> || V==
- r———
\

l
=)

malael

(MB991341) 1FuU0928
<When using the MUT-II>

=

3
(MB991502) 1650861 |-

© Mitsubishi Motors Corporation  Dec. 1993

INSPECTION PROCEDURE USING THE MULTI-
USE TESTER (MUT) <Up to 1993 models> OR
MUT-II <All models>

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

NOTE

When connecting the MUT-II to vehicles built up to
1993, use the adaptor harness which is supplied as an
accessory to the MUT-II sub-assembly.

(2} 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.

(3) After repair, check again with the MUT or MUT-II to
make sure that the input and output signals are now nor-
mal. '

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

(5} Disconnect the MUT or MUT-IL

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

PWMES117-D ADDED
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NOTE
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13-120 FUEL SYSTEM <4G92, 4G93 > — On-Vehicle Inspection of MPI Components

POWER SUPPLY <SOHC (Except MVV)>
Refer to P. 13-30.

POWER SUPPLY <SOHC-MVV, DOHC>

i f /=
Engine control unit™=

S8

Battery

:illlllllllllio——

Ignition switch {IG)

@ Equipment side connector
b~ 4

| LS

112({3]4
Control relay 4.4 A8 0161718
/. ® Harness side connector
.
¥ 3 6
4]3]2]1]
87165

5EL1800

AN25 /N3B N\ B2

Control relay

1650351 [%

8

Engine control unit

1FU0807

Engine control unit connector

....

O .o PN I

]!

- wes]er
F=Y ) {0 (] % XY P e

[
oc
£
8

[}

4
£
r
5§
[
Fil
(X3
&Y
[X]
1

el

rr
L9
89
59
[F]
]

T

z
ir
tr

@ alnlodo|of

PFUOL01

OPERATION

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

When the ignition switch is turned ON, the
battery voltage is applied from the ignition
switch to the engine control unit, which then

INSPECTION
Using MUT or MUT-II

turns ON the power transistor to energize the
control relay coil. This turns ON the control
relay switch and the power is supptlied from
the battery to the engine contro! unit through
the control relay switch.

® Mitsubishi Motors Corporation  Dec, 1893

Function Item No. Data display Check condition Standard value
Data reading 16 Engine control unit Ignition switch: ON SV
power voltage
PWME9117-D REVISED



FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components 13-121
HARNESS INSPECTION

1 Measure the ignition switch
terminal input voltage.
® Engine control unit connector: 2
Disconnected —_—t
Repair the
Ignition switch Voltage (V) harness.
—=i57] OFF 01 {ignition
TTo | . % __9swrtch—
Engine control ON sy L @Xe2)) or
unit harness check the
side connector : ignition
= 01L0427 switch.
2 Measure the power supply voltage
@ Harness side —3 of the control relay.
connector EI * Control relay connector:
@ Disconnected —t> |3
== Voltage (V) Repair the
harness.
J SV —ls, (Battery -
§ ‘ OK —> G
(Battery -
1FU0B08 @zl
Engine control L
3 unit harness Check for open-circuit, or short-
side connector]|  circuit to earth, between the
& Harness side engine control unit-and the control
connector relay. — 4
% ® Engine control unit connector:
[615] o) Disconlnec[:ted
® Control refay connector: :
. Disconnected % s Eaeﬁ,]ag; ;he
W
(@Xe] - &)
1FU080P
4 Eﬂﬁi,ﬂz Sontrol | Check for open-circuit, o short-
side connector| Circuit to earth, between the
— engine control unit and the control
realy. —i 5
AR * Engine control unit connector:
elrlels] — o Contol raiay connect
Harness side : relay connector: Repair the
® connector Disconnected % > ?rne. )
N -—
B-83
OLAOIT4
Measure the power voltage to the
5 C 1 actuator.
Ao * Control relay connector:
e Connected o A
:O * Engine control unit connector:
D — _ Connected
g8lzls |5 Engine Voltage {V) % 5heglace
Harness side —
® connector _[L Cranking 8V or more ¥ ?glg\t/rol
= Racing sV '
6FU1751

© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D REVISED




13-122 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components

CONTROL RELAY INSPECTION
Refer to P. 13-32.

ENGINE CONTROL UNIT POWER EARTH
Refer to P. 13-33.

© Mitsubishi Motors Corporation Dec. 1991 PWMES117



FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MP] Components 13-123

FUEL PUMP
| "// &AL <2WD> /

Fuel pump check )ﬁ < —/—/ . \

Fuel
wiring

@ terminal
e e N
harness

e~ ~- J
- r'atg Bo‘d_;‘-h“\
oY, wiring |

harness

3R 4 N\ \ 9‘210220 \ ) O ) Tossoo1s

Fuel

pump
connector

0350017
Ignition switch (G} . <PWD>
Intermediate
connector {control
® 4], relay side)
r—-=-J
® Equipment side : 1121 \[3]a
connector | 5lei7lsl9i10
h w4
ol L !
1]2]3 |4 | <4WD>
5|16]7(8 ! © Equipment side
L. Control relay | connector
. I @24
. |
@ Harness side I
L connector \S; !
I
" _»OFF I
- I
L
@5\/@1 ¥ : ] ©1
.
@1
@ Fuel pump e
check 1 -
SELIS00 - terminal
Engine control unit A g
9FU0201
Engine control unit connector

(¥4
144
4

- rpn|nfolo
—| S

re
]
?¢
L9
89
&9

[F]
1L
tL

e -
rlwnlololo]—[w]w

8l
S
X4

o[~

£1

-

PFUOTION
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13-124 FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

OPERATION

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

® 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 the power.transistor ON to supply power

INSPECTION

Using MUT or MUT-II

control relay switch to drive the fuel pump.

two conditions

Function item No. Drive Check condition Check content. Normal state
Actuator test! 07 Fuel pump | ® Engine cranking Hold return hose Pulsation is felt
' is driven to | @ Forced drive of fuel with fingers to
circulate pump feel pulsation
fuel Check is made for above indicating fuel flow

Listen to pump
operating sound
near fuel tank

Operating sound
is heard

HARNESS INSPECTION

1

l

Check the fuel pump.

Fuel pump

® Apply battery voltage 1o the

check terminal checking terminal and cperate
- —F the pump. —> |4
g
\
1 oK — 2
2 Control relay side Check for continuity of the fuel
connector pump earthing line.
1121 N [314 ® Fuel pump connector:
lé_.s_ﬂ_gsil.. Disconnected : —> |3
© Harness side )
~ connector Egrpr)]ael; sthe
(7X0) Q( '
el (@l -
DO N ( > Earth)
|l \\ (© -
Earth)
9FUG202
3 Control relay side Check for open-circuit or short-
connector ® circuit between the fuel pump and
the fuel pump drive terminal.
® Fuel pump connector: —> |4
] Disconnected
© Harness side * Control relay connector: Repair the
ConneCtor Disconnected harness.
F2X1) —
29 L
(eX5) -
___________ 9FU0203

© Mitsubishi Motors Corporation

Dec. 1993
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FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components 13-125

4

Measure the power supply voltage

® Harness side 1 of the control relay.
connector 8 0o ¢ Control relay connector: 5
—F— e Disconnected -
{?; : :_) - Repair the
Ignition switch Voltage (V) harness.
e 9 9 {lgnition
] Q OFF 0 % s c;h -
b\ ..7 or
= START 8V or more check for
ignition
9FU0D23 switch.
5 Egﬁugzrgggérol Check for an open-circuit, or a
side connector short-circuit to earth between the
control relay and the engine control
® Harness side unit. — iy 6
connector e Control relay connector:
3121 Disconnected
al716 * Engine control unit connector: Repair the
Disconnected —4> harmess.
(@fs]-[8])
= - O1A03S4
6 Check for continuity between the
. fuel pump checking terminal and
© between the control relay
terminals. —_— 7
231211 ® Control relay connector:
AEIGE Disconnected
) ® Fuel pump connector: Repair the
& glggr;%%iosrnde Disconnected — harness.

G

2Q  R® | ’R®

7 Check for an open-circuit, or a
, short-circuit to earth between the
Control relay S'dep %‘: control relay and the fuel pump.
connector "ZETE?" ) .
JniviKe * Control relay connector: et S 8
GRS 8171615 Disconnected
= = ) * Fuel pump connector: Repair the
© Harness side Harness Disconnected P
connector side 5 ?rss.
p %‘_g{ connector Sl
' GE L {@®3h] -
] [y = Gg
| PFU0204
8 Measure the power supply voltage
of the fuel pump. :
¢ Control relay connector:
Connected —_—r A
® Engine control unit connector:
13121 Connected
51765 : Controi
! Englne Voltage (V) re|ay or
@ Harness side . \ — engine
connector Crankmg 8V or more control
= : unit is
6FU1753 Racing ad defective.
CONTROL RELAY INSPECTION
Refer to P. 13-32.
@ Mitsubishi Motors Corporation  Dec. 1991 PWME911?




13-126 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components

AIR FLOW SENSOR

PFU0219

Output signal frequency {Hz)

@ Equipment side
connector

00000000
@ Harness side
connector

o
-

000000600
WL, Nl Sl NP A NP L N

SEL1803

-
Air flow rate (liters/second)

162451

Control relay

Air flow sensor 4

N7 5 N
—{_PICKUP
Alg A2 A0
Engine
Y control
unit
.t
BV
7FU0654
<[l sl M=fo 5]z cleletstatelefslafelaie stalatele
e Bt B B Bl Bl LY L B Bl B Bl B Bl ol Bl il S Uil ol i ol e ] )
Rl L5 - R £ Rl B B EXT £ BN O 3| ] L T A1 B R =1 o )
Engine control unit connector S

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 by the .engine control unit. The air
flow sensor- generates a pulse signal as it
repeatedly connects and disconnects between
the BV voltage supplied from the engine
control unit and earth.

TROUBLESHOOTING HINTS

Hint 1:

@ Mitsubishi Motors Corporation

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.

Dec. 1991

Hint 2:

Hint 3:

PWMEST17

If the air flow sensor output frequency is
other.than 0 when the ignition switch is
turned ON (but not starting the engine),
faulty air flow sensor or engine control
unit is suspected.

If the engine can be run idle even though
the air flow sensor cutput frequency is
out of specification, troubles are often
founfd 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)

Poor combustion in the cylinder

{(Faulty spark plug, ignition coil, injec-

tor, incorrect compression pressure,

etc.) -

(3} Air leaking into the intake manifold
through gap of gasket, etc.

4} Loose EGR valve seat

(2



FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components 13-127

INSPECTON

Using MUT or MUT-II

Function Itemn No. | Data display Check condition Engine state Standard value
*
Data reading 12 Sensor air Coolant temperature; 80| 800 r/min.*" *2 %g:jg :z*;
volume to0 95°C {176 to 203°F) | 700 r/min.** (Idle) 1743 H§*3
(frequency) Lamps, electric cooling
fan, accessories: OFF 2,000 r/min. 42-80 Hz*!
Transmission: Neutral (P 42-82 Hz*2
range for A/T) 54-94 Hz*%
Steering wheel: Neutral
Racing Frequency
increases with
racing

NOTE
When the vehicle is new [within initial operation of about 500 km (300 miles)], the air flow sensor output
frequency may be about 10% higher.
*!- <SOHC (Except MVWV)>

*2. <DOHC>

*3 <SOHC-MW>

Wave Pattern Inspection Using an Analyzer

1.

2.

Measurement method

Analyzer . .
__9 ———— (1) Disconnect the air flow sensor connector, and connect
900000 the special tool (test harness: MB991348) in between.
. (All terminals should be connected.)
ﬁgﬁg‘g‘ts (2) Connect the analyzer special patterns pickup to air flow
pick up sensor connector terminal 3
1
7FUN195
Standard wave pattern
Observation conditions
Function Special patterns
Pattern height Low
Pattern selector Display
Engine r/min. Idle speed
) The time {cycle time} T is
reduced when the amount
10 T of intake air increases.
: T T, : Times T, and T, are equal.
Time
0 7FUN99
@ Mitsubishi Motors Corporation  Dec. 1993 PWME117-D
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13-128 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPl Components

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

v
10
T
0 Time
7EUQ880

Wave pattern observation points

Check to be sure that cycle time T becomes shorter and the frequency increases when the engine speed

is increased.

JUuLUL

01P0O199

@ Mitsubishi Motors Corporation Dec. 1991

Examples of abnormal wave patterns

Example 1

Cause of problem

Sensor interface malfunction
Wave pattern characteristics

Rectangular wave pattern is output even when the
engine is not started.

Example 2

Cause of problem

Damaged rectifier or vortex generation column
Wave pattern characteristics

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

PWME9117



FUEL SYSTEM <4G92, 4G93> ~ On-Vehicle Inspection of MPI Components “\13-129

HARNESS INSPECTION

1

connector

2|1
615]
Control relay
harness side
connector

& Harness side

6FU1767

Check for continuity between air
flow sensor and control relay.

® Control relay connector:
Disconnected

* Air flow sensor connector:
Disconnected

NOTE
Touch the circuit tester probes to

both ends of the harness.

> |2

Repair the
> harness.

Gl

@ Harness side
connactor

Check for continuity of the earth
circuit.

. Ai‘r flow sensor connector:
Disconnected

> |3

‘ Repair the ..
% =T harness.
' (@fs] - 72)
ZFU0657
" Engine control L
3 unit hamness side| Check for open-circuit, -or short-
connector sircuit to-earth, between air flow
) —_— sensor and engine control unit.
@ Harness side - -
, connector ® Air flow sensor connector: —_1 4
e Iy o Disconnected
000006000: : ® Engine control unit connector:
: LT9) Disconnected Repair the
% ——13 harness.
‘ {@&7] - el
1. 7FUN222

(8 X7 )06 Xe X4 X3 X2 X1 ]
b N A A ANFAEA

& Harness side

Measure the impressed voltage.

* Air flow sensor connector:
Disconnected

® Engine control unit connector:
Connected

- A

connector ¢ |gnition switch: ON .
Replace
Voltage (V) ( s, the
4.8-5.2 engine
: : control
unit.
© Mitsubishi Motors Corporation  Jan, 1993 PWME®9117-B - REVISED




13-130 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components

INTAKE AIR TEMPERATURE SENSOR

Air-flow sensor (with

incorperated intake air

temperature sensor}
1 !

Resistance

Temperature

16Z488

Output voltage

Temperature
1621008

Intake air
temperature sensor

@ Equipment side
onnector

00006000

AFS connector

Intake air
temperature

® Harness side
7FU0GS8 connector

00000000

SEL1803

52

Engine
control
unit

Bv
7FU0659

Engine control unit connector

=, =y Pu—--N P ==

- E

B L B T N1 L A1 e B

13
£¢
rs
5¢
95
i<

QL

LT X P PN TN N
-

[
€T
rr
y
X
9%
hd
2
[
£
te
[

£l
[]
[X]
[X4
]

PFUO0101

OPERATION
Refer to P, 13-37.

TROUBLESHOOTING HINTS
Refer to P. 13-37.

© Mitsubishi Motors Corporation  Dec. 1991 PWME9117




FUEL SYSTEM <4G92, 4G93 > - On-Vehicle Inspection of MPI Components 13-131

INSPECTION
Using MUT or MUT-II

Function [tem No. | Data display Check condition Intake air temperature | Standard value
Data reading 13 Sensor | o Ignition switch: ON or | =20°C (~4°F) -20°C
temperature enging running
0°C(32°F) 0°C
20°C (68°F) 20°C
40°C {104°F) 40°C
80°C (176°F) 80°C
HARNESS INSPECTION
1 Check for continuity of the earth
@® Harness side circuit.

connector

® Air flow sensor connector:
Disconnected —_— 2

Repair the
% —t3» harness.

(@{s] -2
7FU0657
2 Engine control|  Check for open-circuit or short-
unit harness circuit to earth, between intake air

@ Harness side
connecter

0000000015

/‘\S'de connector|  temperature sensor and engine
control unit. > 3
& Air flow sensor connector:

Disconnected
® Engine control unit connector:

: Repair the
Disconnected % —I3 hamess.
I h (®fe] - 52
+ <= 7FU1223
3 Measure the impressed voltage.
@ Harness side e Ajr flow sensor connector:

connector | Disconnected
(Y76 54 3 2 1) 80 e Engine contro! unit connector: —1s
S Connected |
. e Ignition switch: ON'
X eTexr Replace

Voltage (V) ' —l the
engine
4.5-4.9 control
unit.

7EU0660

©® Mitsubishi Motors Corporation Dec, 1993 PWMES117-D REVISED



13-132 FUEL SYSTEM <4G92,4G93> - On-Vehicle Inspection of MPI Components

Air flow sensor
side connector

7FU0661

Intake air

temperature

© Mitsubishi Motors Corporation

Dec. 1991

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) 2.7
80 (176} 0.4

(3} Measure resistance while heating the sensor using a hair
drier.

Temperature ['C {(°F)] Resistance (kQ)

Smaller

Higher

@ If the value deviates from the standard value or the
resistance remains unchanged, replace the air flow
sensor assembly.

PWME9117



FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components 13-133
BAROMETRIC PRESSURE SENSOR

Air-flow sensor
(with mcorporated —
barometric
pressure sensor
© _,L—-.\ b T B
= _! ﬁ
I N \ , .
— L ‘_ ® Equipment side
I L [.‘ D " connector Barometric pressure sensor
—=—NA" A EXEXE ‘
Lo [
= | (=1 Kol | Air flow sensor connector
| SFU0219 ,
@ Harness side
connector
\
NP ¥ 2 ¥ 5
Barometric
pressure
Sensor .
00000000
SEL1803
' A6 A.65. A 72
Engine
7FU0663 control Y
unit
5 r
sS4
©
g 3t
"6 .
Z 2 - 7FU0664
= 2|
2 _
5
S 1+
760
0 (30
Barometric pressure {kPa (kgfem?2, psi)] ECIS51
Engine contrel unit connector
9FUOI0T
OPERATION | ‘
® The barometric pressure sensor converts the flows through the circuit in the sensor and is
barometric pressure into a voltage and inputs then earthed in the engine control unit.
it to the engine control unit, which then ® The barometric pressure sensor output
corrects the fuel injection rate, etc. based on voltage which is proportional to the barometric
the input signal. pressure {absolute pressure) is supplied to the
® The BV power in the engine control-unit is engine control unit.

supplied to the barometric pressure sensor. It

© Mitsubishi Motors Corporation Dec. 1991 PWMES117



13-134 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPl Components
TROUBLESHOOTING HINTS
Hint 1: If the barometric pressure sensor is faulty, Hint2: If the pressure indication of the
poor driveability is caused at high altitude, barometric pressure sensor drops
in particular. significantly during high speed driving,
check the air cleaner for clogging.
INSPECTION
Using MUT or MUT-II
Function {ltem No.| Data display Check condition Altitude Standard value
Data 25 Sensor Ignition switch: ON | Oom {0 ft.) 760 mmHg
reading pressure
600 m (1,969 ft.) 710 mmHg
1,200 m {3,937 f1.) 660 mmHg
1,800 m {5,906 ft.) 610 mmHg
HARNESS INSPECTION
1 _ Check for continuity of the earth
(@& Harness side circuit.
connector & Air flow sensor connector:
Disconnected . 2
Repair the
OX( —> haness.
&) @[] 72
Engine control T
2 o s | e R ear vasivecn the
® Hamess side I” ——\_‘Slde connector engine control unit and the
___sonnector barometric pressure sensor. > [3
(8X7X6X5X4X3X2X1) ® Ajr flow sensor connector: o
Disconnected
® Engine control unit connector: .
Disconnected Repair the
ST — 2 haness.
(®[Z] - [esl)
T T7ru0sss
3 @ Harness side Measure the impressed voltage of
connector the barometric pressure sensor.
(8X7XBX6XaX3 2 1) ® Air flow sensor connector:
, Disconnected
® [ngine control unit connector:
Connected

© Mitsubishi Motors Corporation

Dec. 1993

7FU0665

® [gnition switch; ON-

Voltage (V)

4852

PWMES117-.D

AN

Repair the

P engine
control

unit.

REVISED



FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPl Components 13-135
COOLANT TEMPERATURE SENSOR

Resistance
Output voltage

temperature
Sensor OFUOO11 162458

Coolant temperature Coolant temperature

1621008

— — Cooclant temperature sensor
Coolant = /Z @ Equipment side
temperature

connector ' _@_
N .
(D)
- Y 2 ~N 1
NT72 /N 63
Engine AV
control
. unit
Engine control unit connector
e b h kel e bed bl I o o e o 4 o Py ) Bl o b Tl nr
% JEN ) atalnln|n|nfalofofofodo|ofobolwu]u) 5\/
ool wlel o]0 wla (= Bl 2 122 B LY B C3 AT B = PR
FUO10

" 9FUOI06

OPERATION
Refer to P. 13-42.

“TROUBLESHOOTING HINTS
‘Refer to P. 13-42.

© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D ’ REVISED



13-136 FUEL SYSTEM <4G92,4G93> - On-Vehicle Inspection of MPI Components

INSPECTION

Using MUT or MUT-II

Function |ltern No.| Data display Check condition Coolant temperature Standard value
Data 21 Sensor Ignition switch: ON | =20°C {-4°F) -20°C
reading temperature | or engine operating 0C 32°F) o

20°C (68°F) 20°C

40°C (104°F) 40°C

80°C (176°F) 80°C

HARNESS INSPECTION

1

Check for continuity of the earth
circuit.

@® Harness side ® Coolant temperature sensor
connector connector: Disconnected o 2
y Y4 .
Repair the
% {3 harness.
_ (@(z] -
= 2
PFUONIZ
2 : Engine control Check for open-circuit, or short-
unit harness circuit to earth between coolant
, side connector temperature and engine control
@ Harness side — | unit.
connector — 3
3 ® Coolant temperature sensor
X connector: Disconnected
=) ® Engine control unit connector: Repair the
Disconnected % > harness.
| (@[] -
1) .
= = 9FUON3
3 Measure the impressed voltage.
® H id ® Coolant temperature sensor
arness side connector:. Disconnected
connector ® Engine control unit connector: N
Connected
® |gnition switch: ON
Replace
Voltage (V) s, the
( > engine
4.5-4.9 control
unit.
SFUQ114
© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D REVISED




FUEL SYSTEM <4G92,4G93> - On-Vehicle Inspection of MPI Components 13-137

2FU0156

. 9FU0157

@ Mitsubishi Motors Corporation  Dec. 1993

SENSOR INSPECTION

Caution
Be careful not to touch the tool against the connector
(resin section) when removing and installing.

(1} Remove coolant temperature sensor from the intake
manifold.

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

Temperature [°b(°F)l Resistance (kQ)
0 (32} 5.8
20 (68) 24
40 {104) 11
80 (176) 0.3

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

INSTALLATION

{1} Apply sealant to threaded portion.

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

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

Sensor tightening torque: 30 Nm (3 kgm, 22 ft.Ibs.)
(3} Fasten harness connectors securely.

THROTTLE POSITION SENSOR
Refer to P. 13-45.

IDLE POSITION SWITCH

"Refer to P. 13-48.

SERVO VALVE POSITION SENSOR
<SOHC (Except MVV)>

Refer to P. 13-50.

PWMES117-D REVISED



13-138 FUEL SYSTEM <4G92,4G93> - On-Vehicle Inspection of MPI Components

TOP DEAD CENTRE SENSOR <SOHC, built up to September, 1993>

Ighition switch (IG)

Engine control unit connector

S PEUr=v=y Py =

[ Y N P )

[
§5

(1
25
8y
(33
02
Lo

Bl Y S R E T ]

[
€€
r
g
[
£
]
L
4
£5

o

1z
TL
£
(3
TL

[
zr
[
X
3
e
Z9
89
59
[ X3

[ -
- o

wo[mfe!
wlefol

St
Z1
8
[
0T

™ &
=> ' A o0 -&E\ .
'\’9“ l /,,1//-‘"";—_% Distributor A2
L AW l T A
UE . ) Top dead
@® Equipment side I | r |
| connector centre sensor
S N — = _
: = TP 7N T Fgpun 7o g
/ // e ===l 000000
centre sensor- SFU0014 . :
® Harness side ' : _
connector
31 ~1-3 ~J-2
Qutput characteristic
)
0 I»—PICKUP) p—PICKUP
Time o
One rotation of distributor
01R0102 . 7 7
Engine control unit /

N\ 69 /N B8
BV . 5V

PFUO010T

PFU0027

OPERATION

e The top dead centre sensor detects the top

- TROUBLESHOOTING HINTS
Hint 1:

If the top dead centre sensor is defective,

dead centre on the compression stroke of .the
No. 1 cylinder, converts it into a pulse signal
and input it to the engine control unit. The
engine control unit determines the fuel
injection sequence based on this signal.
Power to the top dead centre sensor is
supplied from the ignition switch (IG), and the
earth is located in the body. A BV voltage is
applied from the engine control unit to the top
dead centre sensor output terminal, and the
top dead centre sensor generates a pulse
signal as it switches from OPEN to SHORT
(power transistor inside the sensor switches
ON/OFF} between the output terminal and the
earth.

Hint 2:

proper sequential injection will not occur,
so the engine will stall, or unstable idling
and poor acceleration will occur.

When the top dead ¢entre sensor outputs
a pulse signal when the ignition switch is
turned to ON (without starting the
engine), the top dead centre sensor or
engine control unit is probably defective.

INSPECTION
Wave Pattern Inspection Using an Analyzer
Refer to P, 13-54.

HARNESS INSPECTION
Refer to P. 13-55.

© WMitsubishi Motors Corporation  Dec. 1993
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FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components 13-138-1
- TOP DEAD CENTRE SENSOR <SOHC, built from October, 1993>'

. Control relay

W ™
1T o T ‘ "
T ! g ‘/ﬁ——" = Distributor A2

T ——-

Zslgsy
4‘ P/fi"ﬁg PR 7 ~

& . ; l Top dead
y ® Eaomentsive | | | [ Jconve sensor
|\ R el z
=208 ==L 066060
centre sensor: N SFU0014 .
® Harness side ¢
connector
~3 1 ~} 3 ~34
Output characteristic
v 4
5
— ol PR ) \_PlCKUP l PICKUP
0 . EEEEE 1 ¢ ) P-(EICkUD)
Time SEL1801 =

One rotation of distributor
01R0102

Engine control unit  /

\ 69 N\ 68
Engine control unit connector
-nu&ubwao;:“u_”u ":ﬁomuugz
:;;:; . [SILSIER] O B R L ~
- - - |
BV Bv

rt
§E
(X3

61
oz
zZ
tZ
(I
Tr
Tv
Yy
5¢
(X
9
89
[X]
0L
1 £

9FUOION
9FU0027
OPERATION - : TROUBLESHOOTING HINTS
® The top dead centre sensor detects the top Hint 1: If the top dead centre sensor is defective,
dead centre on the compression stroke of the proper sequential injection wili not occur,
No. 1 cylinder, converts it into a pulse signal so the engine will stall, or unstable idling
and input it to the engine control unit. The and poor acceleration will occur.
engine control unit determines the fuel Hint 2: When the top dead centre sensor outputs
injection sequence based on this signal. a pulse signal when the ignition switch is
e Power to the top dead centre sensor is sup- turned to ON (without starting the
plied from the control relay, and the earth is engine), the top dead centre sensor or
located in the body. A BV voltage is applied engine control unit is probably defective.

from the engine control unit to the top dead
centre sensor output terminal, and the top
dead centre sensor generates a puise signal
as it switches from OPEN to SHORT {power
transistor inside the sensor switches ON/OFF)
between the output terminal and the earth.

INSPECTION
Wave Pattern Inspection Using an Analyzer
Refer to P. 13-64.

HARNESS INSPECTION

Refer to P. 13-56-2.
.© Mitsubishi Motors Corporation Dec. 1993 PWMES117-D ) ADDED
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NOTE
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FUEL SYSTEM <4G92,4G93> — On-Vehicle Inspection of MPl Components 13-139

QTOP DEAD CENTRE SENSOR <DOHC:

X

hrA

@ Equipment side
gonnactar

Control relay

Crank angle sensor A3
-?- ~_
Top dead

centre sensor

r’ﬂr ~ 171
A N St N

Output characteristic {V)

5 No. 1 No. 4
0 I |
. . Las
Time
ot -
One rotation of crank angle sensor.
01A0528
Engine control unit connector
"”“"“"'““’“;:;;:,s:fuo wsuu:‘;:g:
Ll el el el £d L) L L Bt Bl L A e T T
o~ O = pra] || —rafea| sh [ |on | oo lo]=]n
SFUOIO

I —(FICKUP) {P—(PICKUP

<

Engine control unit A 69 k68

00

/
5% sV

9FU0205

OPERATION
¢ The top dead centre sensor detects the top

dead centre on the compression stroke of the
No. 1 and No. 4 cylinder, converts it intc a
pulse signal and inputs it to the engine control
unit. The engine control unit determines the
fuel injection sequence based on this signal.
Power to the top dead centre sensor is
supplied from the control relay, and the earth
is located in the body. A 5V voltage is applied
from the engine control unit to the top dead
centre sensor output terminal, and the top
dead centre sensor generates a pulse signal as
it switches from OPEN to SHORT (power
transistor inside the sensor switches ON/OFF)
between the output terminal and the earth.

TROUBLESHOOTING HINTS

Hint 1: If the top dead centre sensor is defective,
proper sequential injection will not oceur,
so the engine will stall, or unstable idling
and poor acceleration will occur.

Hint 2: When the top dead centre sensor outputs
a pulse signal when the ignition switch is
turned to ON (without starting -the
engine), the top dead centre sensor or
engine control unit is probably defective.

© Mitsubishi Motors Corporation Dec. 1991 PWMES117



13-140 FUEL SYSTEM <4G92,4G93 > - On-Vehicle Inspection of MPI Components

Torp:t?eadn _ Crank angle INSPECTION ' ‘ ‘
GONLIe, SeNSOT sensor Analyzer Wave Pattern Inspection Using an Analyzer
\/
Measurement method

e (1} Disconnect the top dead centre sensor & crank angle
sensor connector and connect the special tool (test
harness: MB991348) in between. (All terminals should
be connected.)

{2} Connect the analyzer special patterns pickup to crank
angle sensorterminal @ . {(When checking the top dead centre
Special patterns pickup 7FUI200 sensor signal wave pattern)
, {3) Connect the analyzer special patterns pickup to crank angle
sensor connector terminal @. {(When inspecting the crank
angle sensor signal wave pattern.)

Standard wave pattern
Observation conditions

Function Special patterns
Pattern height Low &
Pattern selector Dispiay
Engine r/min. Idle speed (800 r/min.)

2 engine revolutions . ) .
(1 Samanat et | e i v o e

75'BTDC 5'BTDC [—T speed increases
W) Y i \f
| I | i
| 1 | ;
Crank angle ! 1 | t
$ensor output : ! : [
wave pattern i | | i
I | ] 1
| ] I 1
! ' I 1
; : ' -
0 | | 1
| 1 t i

e | mEe I .

R 85 ; 65 } 10 60 : I
]
Top dead , : : !
centre sensor | | I {
output wave I i : :
pattern : | | ,
I | ! : ;
! | 1 ]
i | i |
: | 1 |

i ; i : Time
0 A A A A

TDC: Top dead centre No. 1 TDC No. 3 TDC No. 4 TDC No. 2 TDC

9FU0213

Wave pattern observation points
Check to be sure that cycle time T becomes shorter when the engine speed increases.

© Mitsubishi Motors Corporation  Dec. 1991 PWME9117



FUEL SYSTEM <4G92,4G93> - On-Vehicle Inspection of MPI Components 13—-141

UL

l

01P0199

L o

I

| ISR

7FU1192

HARNESS INSPECTION

Examples of abnormal wave patterns

& Example 1
Cause of problem

Sensor interface malfunction

Wave pattern characteristics

Rectangular wave pattern is output even when the

engine is not started.

® 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

)
(4)(3X2X1 )

Check for continuity between top

dead centre sensor and control

relay.

® Top dead centre sensor
connector: Disconnected

® Control relay connector:
Disconnected

NOTE

2

Repair the
—t2p harness.

gon“o' “?'da‘/ Touch the circuit tester probes to % (@[E] -
arness side | poth ends of the harness. 20
L connector
PFUOIIS :
2 Check for continuity of the earth
@® Harness side circuit.
connector ® Top dead centre sensor
2 connector: Disconnected —t |3
Repair the
—4 harness.
oK —p e
Earth)
7FU0497
Engine control L
3 Harness side unit harness Check for open-circuit or short-
connector side connector|  circuit to earth, between top dead
® g centre sensor and engine control
unit. —_— 4
® Engine control unit connector:
Disconnected .
® Top dead centre sensor ‘ Repair the
L connector: Disconnected % 5 harness.
i (®|I] -
= = le8)
7FU1231

© Mitsubishi Motors Corporation
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13-142 FUEL SYSTEM <4G92,4G93> — On-Vehicle Inspection of MPI Components

4

® Harness side
connector

Measure the impressed voltage.

® Top dead centre sensor
connector: Disconnected

® [Engine control unit connector:
Connected

® |gnition switch; ON

___

A

Replace
Voltage (V) % —t>» the
engine
4.8-5.2 control
7FU0498 unit.
© Mitsubishi Motors Corporation Dec. 1991 PWME9117




FUEL SYSTEM <4G92,4G93> - On-Vehicle Inspection of MPI Components 13-143
CRANK ANGLE SENSOR <SOHC, built up to September, 1993>

= - Ignition switch {(IG)
\\\ i‘ =
B A
Y /,,T_/,.-—.-.g_r—f'_—; Distributor A2
2PV N
‘-%f; Crank angle
f@/{* =9 I $ensor N ’.‘L
b a’ il-___ @® Equipment l__ I
( “ =1l — side connector
7. (.v{v O -
T o 5 T TN 7 — <
ARSI =N 06060060
angle sensor XN 9FU0014
(& Harness side |
connector ~1 ~3 ~4

Output characteristic (V)
A

TUOUIT
0 il GOCOH0 =

SEL180Y

—@ickup) P—Fickup

One rotation of distributor

Engine control unit /
01RO103

' \ 69 A\ 68
Engine control unit connector : i
) B BV

=|mlw|njalowle]e|T]T || [ o pred ] pod b b iy

K]

01
48
09

1z
Tt
£T

[
|

48
or
1

Zr
£r
rr
$r
?r
FA
]
re
[
o9
i
(1]
X
0L
[
¥

(1
tfo

gL
&1
0z

LR

L

[X

PFUOION 9FU0027

OPERATION

e The crank angle sensor detects the crank
angle {piston position) of each cylinder, con-
verts it to a pulse signal and inputs it to the
engine control unit. The engine control unit
computes the engine speed and the intake air
amount for one stroke and outputs the injec-
tor drive signal and injection command signal
based on this signal.

® Power to the crank angle sensor is supplied
from the ignition switch (iG), and the earth is
located in the body. A BV voltage is applied
from the engine control unit to the crank angle
sensor output terminal, and the crank angle
sensor generates a pulse signal as it switches
from OPEN to SHORT (power transistor inside
the sensor switches ON/OFF) between the
output terminal and the earth.

© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D . REVISED



13-144 FUEL SYSTEM <4G92,4G93> - On-Vehicle Inspection of MPI Components

TROUBLESHOOTING HINTS Hint 4: If the tachometer reads 0 r/min. when the

Hint 1: If unexpected shocks are felt during engine that has failed to start is cranked,
driving or the engine stalls suddenly the primary current of the ignition coil is
during idling, shake the crank angle not turned on and off. Therefore,
sensor harness. If this causes the engine tro_ubles in the ignition circuit and ignition
to stall, poor contact of the sensor coil or faulty power transistor is
connector is suspected. _ suspected. _

Hint 2: If the crank angle sensor outputs a puise ~ Hint5: If the engine can be run at idle even
signal when the ignition switch is turned though the crank angle sensor reading is
to ON, {without starting the engine), the out of specification, troubles are often in
crank angle sensor or engine control unit + other than the crank angle sensor.
is probably defective. [Examples]

Hint 3: If the tachometer reads 0 r/min. when the (1)Fauity coolant temperature sensor
engine that has failed to start is cranked, (2)Faulty idle speed control servo
faulty crank angle sensor or broken timing (3}Poorly adjusted basic idle speed
belt is suspected.

INSPECTON

Using MUT or MUT-II

Function |ltem No.| Data display- Check condition .- Check content Normal state
Data reading| . 22 Cranking Engine cranking Compare cranking . Indicated speed to

‘ speed Tachometer speed and multi-use agree
' ‘connected (check on| tester reading
and off of primary '
current of ignition
. coil by tachometer)

Function {Hlem No.r Data display Check condition Check content Normal state
Data 22 Idle speed Engine: Idling —20°C (-4°F) | 1,380-1,580 r/min.
reading ' o Idle position — ,

' switch: ON - =0°C (32°F) 1,330-1,530 r/min.
20°C (68°F) 1,250-1,450 r/min.
40°C (104°F) 1,000-1,200 r/min,
80°C (‘.1 76°F) 700-900 r/min.

Wave Pattern Inspection Using an Analyzer
(Refer to P. 13-b4.)

HARNESS INSPECTION
Refer to P. 13-59.

© Mitsubishi Motors Corporation
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FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components 13-144-1

CRANK ANGLE SENSOR <SOHC, built from October: 1993>

oy i

(& Equipment
side connector -
L~

Cral_c lsgg '::& .—A@\“

r1717‘1r17‘|r1
I LN Nl LN St Sy

angle sensor 9FUO014

Output characteristic (V)

@ Harness side

connector

i

L

Time

One rotation of distributor

CIRO103

Engine control unit connector

o P = P

bl d A5 B L0 N RNT Y B

7€
2L
s
(13
45
[
[
0%
(K]

- wn
ot bl ot Bd i B R | |

ot
r4]
2
£r
ry
o7
Z
X
(1]
T
L
L9
99
&9
oL
1

e

PFU0101

SEL1801

Contirol relay

Distributor

Crank angle
sSensor

e
9] 5

©

~31 ~ 3

, H)_—@lCKUP)'

p—PICKUP)

2

Engine control unit )

\ 69 /N 68
Bv BV

OPERATION

@M

itsubishi Motors Corporation

The crank angle sensor detects the crank
angle (piston position) of each cylinder, con-
verts it to a pulse signal and inputs it to the
engine control unit. The engine control unit
computes the engine speed and the intake air
amount for one stroke and outputs the injec-
tor drive signal and injection command signal
based on this signal.

Power to the crank angle sensor is supplied
from the control relay, and the earth is located
in the body. A 5V voltage is applied from the
engine control unit to the crank angle sensor
output terminal, and the crank angle sensor
generates a pulse signal as it switches from
OPEN to SHORT (power transistor inside the
sensor switches ON/OFF) between the output
terminal and the earth.

Dec. 1993
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13-144-2 FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

TROUBLESHOOTING HINTS

Refer to P13-144.

INSPECTION
Using MUT-II

Function |Hem No.{ Data display Check condition Check content Normal state
Data 22 Cranking Engine cranking Compare cranking Indicated speed to
reading speed Tachometer speed with MUT-IT agree

connected (check | reading
on and off of

primary current of

ignition coil by

tachometer)

Function |ltem No.| Data display Check condition Check content Normal state
Data‘ 22 Idle speed Engine: Idiing -20°C {-4°F} 1,380-1,580 r/min.*1
reading : ldle position 1,450-1,650 r/min.*2

switch: ON :
-0°C {32°F) 1,330-1,530 t/min.*1
1,350-1,550 r/min.*2
20°C (68°F) 1,250-1,450 r/min.*1
1,300—-1,500 r/min.*2
40°C {104°F) 1,000-1,200 r/min, *1
1,100-1,300 r/min.*2
80°C (176°F) 700-900 r/min.*?
600-800 r/min.*2
NOTE
*1: <Except MVV>
¥ <MVV>

Wave Pattern Inspection Using an Analyzer

(Refer to P. 13-54.)

HARNESS INSPECTION

Refer to P. 13-69-2.

@ Mitsubishi Motors Corporation

Dec. 1993
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FUEL SYSTEM <4G92,4G93> — On-Vehicle Inspection of MPI Components 13-145
CRANK ANGLE SENSOR <DOHC>

Control relay

Crank angle sensor A3

Crank angle

sensor —?'
. e

@ Equipment side I '—

connectar
. hvd
Crank angle ﬂ: :@:@:
—nsensor 9Fu0124 :
-2 -z <1
(v} Output characteristic
TN
0 - : > Ip—-(PICKUP) [P—PICKUP)
- Time : L
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OPERATION

® The crank angle sensor detects the crank
angle (piston position) of each cylinder,
converts it to a pulse signal and inputs it to the
engine control unit. The engine control unit
computes the engine speed and the intake air
amount for one stroke and outputs the injector
drive signal and injection command signal
based on this signal.

® Power to the crank angle sensor is supplied
from the control relay, and the earth is located
in the body. A 5V voltage is applied from the
engine control unit to the crank angle sensor
output terminal, and the crank angle sensor
generates a pulse signal as it switches from
OPEN to SHORT (power transistor inside the
sensor switches ON/OFF) between the output
terminal and the earth.

© Mitsubishi Motors Corporation Dec. 1991 PWMES117



13-146 FUEL SYSTEM <4G92,4G93> -~ On-Vehicle Inspection of MPI Components

TROUBLESHOOTING HINTS

Hint 1:

Hint 2:

Hint 3:

if unexpected shocks are felt during
driving or the engine stalls suddenly
during idiing, shake the crank angle
sensor harness. If this causes the engine
to stall, poor contact of the sensor
connector is suspected.

If the crank angle sensor outputs a pulse
signal when the ignition switch is turned
to ON, (without starting the engine), the
crank angle sensor or engine control unit
is probably defective.

If the tachometer reads 0 r/fmin. when the
engine that has failed to start is cranked,

INSPECTON
Using MUT or MUT-II

Hint 4:

- Hint 5:

faulty crank angle sensor or broken timing
belt is suspected.

If the tachometer reads 0 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.

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 coolant temperature sensor
(2)Faulty idle speed control servo
{(3)Poorly adjusted basic idle speed

Function [ltem No.| Data display Check condition Check content Normal state
Data reading 22 Cranking ® Engine cranking Compare cranking Indicated speed to
speed ® Tachometer speed and multi-use agree
connected (check on| tester reading
and off of primary
current of ignition
coil by tachometer)
Function |ltem No.| Data dispiay Check condition . Check content Normal state
Data reading 22 Idie speed ® Engine: |dling ~20°C {-4°F) “1,380-1,580 r/min.
® ldle position
switch: ON 0°C (32°F) 1,330-1,530 r/min.
20°C (68°F) 1,260-1,450 rfmin.
40°C (104°F) 1,000-1,200 r/min.
80°C {176°F) 700-800- r/min.

Wave Pattern Inspection Using an Analyzer
{(Referto P. 13-54.)

©® Mitsubishi Motors Corporation

Dec. 1993
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FUEL SYSTEM <4G92,4G93> - On-Vehicle Inspection of MPI Components 13-147

HARNESS INSPECTION
1 C Check for continuity between crank
h;’;‘;‘;?;’gg angle sensor and control relay.
Harness connector ® Crank angle sensor connector:
side connector Disconnected —>» |2
® Control relay connecior:
Disconnected _ .
JRHE NOTE Repair the
81765 " Touch the circuit tester probes to % —t3p harness.
both ends of the harness. (@3] -
(2]}
“9FUOI15
2 Check for continuity of the earth
® Harness circuit.
' side- connector ® Crank angle sensor connector:
vevevvﬂr Disconnected — 3
Repair the
—> harness.
oK —> g
Earth)
7FU0497
Engine control L :
unit harness Check for opencircuit or short-
side connector|  circuit to earth, between top dead
centre sensor and engine control
unit, — 4
® Engine control unit connector:
giscgnneclzted :
® Crank angle sensor connector: Repair the
Disconnected % —ly, harness.
— (@0 -
E9)
<+ 7FUI232
4 Measure the impressed voltage. ‘
@ Harness - ® Crank angle sensor connector: ‘
side connector Disconnected _
-2 ® Engine controt unit connector: >
Connected
® |gnition switch: ON '
Replace
Voltage (V) —iy, the
4,8-5.2 control
_unit.
7FU0489
IGNITION SWITCH-ST <M/T>
Refer to P. 13-60.
© Mitsubishi Motors Corporation  Dec. 1991 PWMES117




13-148 FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

IGNITION SWITCH-ST AND INHIBITOR SWITCH <A/T, built up to May, 1992>

Ignition switch {ST) ® Harness side
connector
Inhibitor
). 9FUOTI6 @ Equipment side switch A g
connector -
NA [=]
OELET |y vz
000 0DE IS g
‘ ¥ o
Starter S
terminal - - A 51 AT
Engine control unit connector
it o o ] e e e g 1 e e e e e Engine control unit  oe\;6037 -
SEUOIM
OPERATION ® The battery voltage in the engine control unit

¢  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 start up
based on this signal.

¢ \When the ignition switch is set to START, the

is applied through a resistor to the inhibjtor
switch. When the selector lever is set to the
P/N range, continuity is produced between the
inhibitor switch terminal of the engine controi
unit and earth through the starter motor,
thereby making the terminal voltage go fow.

battery voltage at cranking is applied through TROUBLESHOOTING HINTS

the ignition switch and inhibitor switch to the
engine control unit, which detects that the
engine is cranking. In case the selector lever
is in a position other than the P/N range, the
battery voltage is not applied to the engine
control unit.

® The inhibitor switch converts the selector
lever position (whether it is at the P/N range or
at others) into high/low voltage and inputs it to
the engine control unit, which then controls
the idle speed control servo based on this
signal.

© Mitsubishi Motors Corporation  Jun. 1992 PWMES117-A

If the inhibitor switch harness and individual part
check have resulted normal but the inhibitor
switch output is abnormal, poorly adjusted control
cable is suspected. :

REVISED



FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPl Components 13-149

INSPECTION

Using MUT or MUT-II

IGNITION SWITCH-ST

Function ltem No.| Data display Check condition Engine Normal indication
Data reading 18 Switch state | Ignition switch: ON Stop OFF
Cranking ON

INHIBITOR SWITCH

Data display

Function [ltem No. Check condition Select lever position Normal indication
Data reading 29 Shift position | Ignition switch: ON PorN PorN
D,2 LorR BD,2 LorR
HARNESS INSPECTION
1 Measure the power supply voltage
of the inhibitor switch.
@ Harness e Engine control unit connector:
side connector Disconnected b 2
) ¢ Inhibitor switch connector:
Disconnected ‘
e Ignition switch: START ’ : Check the
T —tp pOower
Voltage (V) % > supply
circuit.
Y
QIAOZOS
2 Engine control| Check for continuity between
unit harness inhibitor switch and engine control o
@ Harness side connector| unit. e
side connector e Engine control unit connector: —> |3
r Disconnected S
@%@ ¢ Inhibiter switch connector: .
COTO0 ] Disconnected Repair the
NOTE % —{3 harness.
| Touch the circuit tester probes to ? (@[] -7
; both ends of the harness {@[e] - [B1)
7FU1234 ‘
3 Measure the impressed voltage to
inhibitor switch terminal,
® Harness e Engine control unit connector:
side connector Disconnected —_— A
¢ |nhibitor switch connector:
Connected .
e lgnition switch: ON Replace
— 1, the
Voltage (V) % engine
control
SV unit.
01A0208
©® Mitsubishi Motors Corporation  Dec. 1993 PWME9117-D REVISED




13-149-1

FUEL SYSTEM <4G92, 4G93>—0n—Vehicle Inspgction of MPI Components

IGNITION SWITCH-ST AND INHIBITOR SWITCH <A/T, built from June, 1992>

® Equipment side
connector

Inhibitor

Ignition switch (ST}

switch 45

4

. L*
Pyt
D
¥s
’ l
Starters
. ' terminal
Engine control unit connector A1 \71

P
h

T PER=v=Y =

B ] 81 R O 8 AT R B

TEg
£e
re
13
%
LE
B £
s
£
rs
5§
24
L8
£
48
0%
1

zT
1y

¥
[
sy
¥
X3
te
Yo
X3
[
i
B¢
6
0z
1z
[

L L 3 e L

PFUOTO1

Engine control unit

SFU0265

OPERATION

TROUBLESHOOTING HINTS
INSPECTION

Using MUT or MUT-II
Refer to P. 13-148.
'HARNESS INSPECTION

Measure the power supply voltage
of the inhibitor switch.

e Engine control unit connector:
Disconnected

o |nhibitor switch connector:
Disconnected

e lgnition switch: START"

1

® Harness
side connector

Voltage (V)

SV

FFUO266

> 2
Check the

% —1{5 power

v supply

circuit.

Engine control
unit harness
side connector

Check for continuity between
inhibitor switch and engine control
unit.

2

® Harness

side connector e Engine control unit connector: > |3
~Disconnected

e Inhibitor switch connector: _
DiSCOﬂneCTEd Repair the

) NOTE : % harness.
{ Touch the circuit tester probes to (@] -
Moo both ends of the harness {®[e] - 61}

SFU0267
© Mitsubishi Motors Corporation  Dee. 1993 PWMES117-D REVISED .



FUEL SYSTEM <4692, 4Gg3>—0n-Vehicle Inspection of MPI Components 1 3'1 49'2

Measure the impressed voltage to
inhibitor switch terminal.

® Harness
side connector

e Engine control unit connector:
Disconnected —
e [nhibitor switch connector:

Connected
¢ {gnition switch: ON Replace
—y, the
Voltage (V) b engine
control
.8V unit.

9FU0266

© Mitsubishi Motors Corporation Jan, 1993 PWMES117-B . oo : . REVISED



13-150 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components

VEHICLE SPEED SENSOR
Refer to P. 13-61.

POWER STEERING FLUID PRESSURE SWITCH
Refer to P. 13-63. :

AIR CONDITIONER SWITCH AND POWER RELAY
Refer to P. 13-65.

DETONATION SENSOR

9FU00Q9

Engine control unit connector

==Y P P22 r=

= =[] ]

@ |=w ]

e G ] B Y = R Y

[
£€
re
§¢
4

4

5¢
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F43
8%
é5
09
[

IS LY (I P PN
-

£
E]
1
(X4
]
Ti
£7
EY
ry
29
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[E]
9
04
<
TL

Ao

PFUOI0

Engine control unit

Y 58
. al
(& Equipment side (h
connector T ile
H S
N1 R2
il
H—

Sl

. L
Detonation -

SEL1208| sensor

@ Harness
side connector

7FU1075

OPERATION

¢ The detonation sensor converts cylinder block
vibration caused by detonation into a voltage
that is proportional to intensity of vibration and
inputs it to the engine control unit, which then
provides delay control of the ignition timing
based on this signal.

© Mitsubishi Motors Corporation Dec. 1991

TOUBLESHOOTING HINTS

If detonation is caused while driving with high
load, following as well as the detonation sensor
may be responsible.

(1) Incorrect heating value of the spark plug

{2) Use of inadequate fuel

{3) Poorly adjusted reference ignition timing

" PWME9117



FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components 13-151

HARNESS INSPECTION
1 Harness Engine

; Check for open-circuit, or short- : _
z:)dfnector —-——: %E“O‘ circuit to earth, between
@ harmess detonation sensor and engine
side control unit. —Is 2
connector e Detonation sensor connecior:
Disconnected
e Engine control unit connector: Repair th
Disconnected % . haer%aérsé e
(@[] - [8)
=7 FFUO%06
2 Check for continuity of the earth .
® Harness side circuit.
connector e Detonation sensor connector: .
Disconnected —
Repair the
% —-—t3e harness.
®f2] -
Earth)
6FUN302

® Mitsubishi Motors Corporation Dec. 1991 PWME2117




13-151-1 FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

FAN MOTOR RELAY (RADIATOR FAN, CONDENSER FAN) <Vehicles built from

October, 1993>

/Radiator 'fan % z g%?grer;ggryfan
motor rela ); ‘ g ’
MO EIRS S
.. Y~ Mol
- = ) » %
AC0 S S/ QORI
anlt— - R SN i
AN ZINNNG \Q, %.n
/AN DK 7
@ u _\ 4 . 1
™~ - 1650397 1650672
Battery
Ignition switch Illllillllll i
Uk < ¢,.\o—->>——0'\,o—-
i
. 3 '
/' g Radiator fan / g Condenser fan
- motor relay - motor relay
N R
Radiator Condenser .
fan motor fan motor -
16
v
" lEngine
control
unit
9FU0445
Engine control unit connector
| aruoto1

@ Mitsubishi Motors Corporation  Dec, 1993 PWMEST17-D ADDED



FUEL SYSTEM <4G92, 4G93> —~ On-Vehicle Inspection of MPI Components 13-151-2

OPERATION

¢ The engine control unit controls the operation
speed of the radiator fan motor and condenser
fan motor in accordance with the engine coolant
temperature and vehicle speed by controlling the
power transistor (for radiator fan control and con- .
denser fan'control) inside the engine control unit.

¢ When the engine control unit turns the power
transistor for fan control inside the engine control
unit ON, current is supplied from the ignition
switch to the engine control unit via the fan motor
relay coil.

When current flows to the fan motor relay coil,
the relay switch turns ON, and the motor drive
voltage is supplied from the battery to the fan
motor via the relay switch.

When the A/C switch is ON, the radiator fan mo-
tor and condenser fan motor will both operate ir-
respective of the vehicle speed and the engine
coolant temperature.

INSPECTION
Using MUT-IT
Function Iltem No. Check content Check condition Normal state
Actuator test 21 Drive the condenser fan ® [gnition switch: | The condenser fan motor and
motor and the radiator fan ON radiator fan motor turn.
motor '

e A/C switch: ON

HARNESS INSPECTION

1

Measure the input voltage to the
engine control unit

« Engine control unit connector: 1,
Disconnected
¢ |gnition switch: ON

Engine control

- unit harness
side connector

= 7FUD689

e  A/C switch: ON
Check
Voltage (V) % —+ the fan
) motor
SV relay
circuit

FAN MOTOR RELAY INSPECTION

Refer to GROUP 14 - Radiator and GROUP 55 ~ Service Adjustment Procedures.

© Mitsubishi Motors Corporation  Dec. 1993 PWME$117-D
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13-152 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components

OXYGEN SENSOR
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Tr
[14
rr
sr
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¢

PFUQI0T

Oxygen sensor

I @ Equipment side
‘ connector
% X
(3X4)
Y2 ¢4 Y3 Y1 @® Harness side
1 B connector
'.
< : H
< “? Controi
3 ] relay
S
g
= Rich Lean
(o]
=
9 Engine . SEL1402
3 j\ control L
W ! - s unit \ 35 ANEB ANT2
14 15 16 i V]
AJF ECI007
. . "-@TB ird
Engine control unit ¢connector 5V

9FU0130

OPERATION

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

e If the air/ffuel mixture ratio is richer than the

theoretical airffuel mixture ratio fi.e., if the

concentration of oxygen in the exhaust gas is
sparse), a voltage of approximately 1V is
output; if the airffuel 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.

e The engine control unit, based upon those
signals, regulates the amount of fuel injection
s0 that the air/fuel mixture ratio becomes the
theoretical airffuel mixture ratio.

e 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  Jan. 1993

PWMES117-B

TROUBLESHOOTING HINTS

Hint 1: - '
The exhaust gas purification performance will
worsen if there is a malfunction of the oxygen
SEensor. o :

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 mixture 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 sensor, or the coolant temperature
SEensor.

REVISED



" FUEL SYSTEM <4GSZ 4G93> — On-Vehicle Inspection of MPI Components 13-163

INSPECTION
Using MUT or MUT-II

engine speed
reduction, and rich by
racing)

Function ltem No. | Data display Check condition Select lever position Standard value
Data reading 1 Sensor Engine: Warm-up (make| When sudden decelera-| 200 mV or lower
voltage the mixture lean by tion from 4,000 r/min,

When engine is
suddenly raced

600-1,000 mV

Engine: Warm-up (using
the oxygen sensor
signal, check the airffuel
mixture ratio, and also
check the condition of
contro! by the engine
control unit)

800 r/min. (Idle)

2,000 r/min.

400 mV or lower
{changes)
600-1,000 mV

HARNESS INSPECTION

@& Harness side

Check for continuity between
oxygen sensor and control relay.

connector ¢ Oxygen sensor connector:
Disconnected —_> |2
211 e Control relay connector:

B 06 Disconnected ‘ :

(s A Repair the
. NOTE - _ S haranIess.

ontrol relay Touch the circuit tester probes to N\ T @Lk-®
harness side
v both ends of the harness. 2))

iFU1052

2|®

Harness side
connector

f\i

\?\(3\

?

Engine control
unit harness
side connector

Sensor.

Disconnected

Disconnected

¢ Oxygen sensor connector:

* Engine control unit connector

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

—_—

3

Repair the
harness.

(@3] - 8]}
(@(a] - @)

>

v N 4 Y
29
;‘_bxsj
@ Harness side
connector

1FU1054

circuit,.

Disconnected

¢ Oxygen sensor connector:

Check fdr continuity of the earth

— b

Repair the
1 harness.

(@] -E2)

SENSOR INSPECTION

Refer to P. 13-69.

© WMitsubishi Motors Corperation
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13-153-1 FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

LINEAR A/F SENSOR <SOHC-MVV>

|

Ignition switch [IG)

Linear AJF sensor .
— m {2) {3) 4 {5) ® Equipment side connector
Sl ‘
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{1) Heater compensatlon
resistance
{2} Heater
‘ (3) Pump cell
21 15 4y 17] 3] 18] 10 gl 9] 5] 18 (4) Sensor cell

' {&) Output compensation
Linear A/F YY ¥ m Y Y YY resistance

inea

sensor

V4
amplifier L % - % %
rL’ L e fa s i S [

Equipment side connector

,r v -;r —g’- N A NEE B IS B E
S R e E S S
vv A A
1|-14] 13] 26 12 25
: o Ly
72 61 \
v A Y
Engine
control ‘
unit
K 'é
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Engine control unit connector
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FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MP! Components 13-153-2

OPERATION TROUBLESHOOTING HINTS

e The linear A/F sensor converts the concentration Hint 1: [f there is a malfunction of the linear A/F sen-
of oxygen (airffuel mixture ratio} in the exhaust - sor, the fuel consumption will become poor
gas to a current and outputs this current to the lin- and the purification level of the exhaust gas
ear A/F sensor amplifier. will drop.

® The linear A/F sensor amplifier converts the cur- Hint 2: If the output voitage of the linear A/F sensor

rent received from the linear A/F sensor into a
voltage and at-the same time amplifies it, and
then outputs the resulting voltage to the engine
control unit,

® The linear AJF sensor has the heater to improve
the responsiveness and reliability of the sensor
signal.

is not at the standard value, the cause may

be a problem in one of the parts related to

the air/ffuel mixture ratio control system, in
addition to being a problem with the linear

AJF sensor.

Example of problem:

(1) Malfunction of injector

(2) Air being drawn into the intake manifold
due to a leaking gasket, etc.

(8) Malfunction of air flow sensor, intake air
temperature sensor, barometric pres-
sure sensor or engine coolant tempera-
ture sensor

INSPECTION
Using MUT-II

Function ltem No. | Data display Check condition Engine condition Standard value
Data 83 Sensor Engine: Warm-up (make When sudden 4,000 mV or
reading voltage the mixture lean by deceleration from

higher
engine speed reduction, ‘
and rich by racing)

4,000 r/min.

When engine is
suddenly raced

2,000 mV or lower

Engine: Warm-up (using 700 ¢/min. {Idle)
the linear A/F sensor
signal, check the air/fuel
mixture ratio, and also
check the condition of
control by the engine

control unit)

2,700-3,300 mV

2,000 r/min. 2,100-2,700 mV

HARNESS INSPECTION

Harness side
connector

|
IJbZHIIOSB T|els14|3j2|iy .,

Z'GFSFA}HFZZIZDISPS f'lIIBl'SId

Measure the power supply voltage
of the linear A/F sensor amplifier.

e Linear A/F sensor ampilifier
connector: Disconnected
s lIgnition switch: ON

KT [2

Repair the
|, harness

~ (lgnition
switch —
{5} or check
the ignition
switch

Voltage {V)

i | SV

©® Mitsubishi Motors Corporation Dec. 1993 PWMES117-D ADDED



13-153-3 FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

W a = o
(00000 RN
0600 ! ”115!5%'”'
iEisElstlukin
Harness side Harness side
connector
connector T L0912

Checking terminal

@®f5) - @8l

JEEEEEEE
EEHEEHE

Check for open-circuit or

short-circuit between linear A/F

sensor and linear A/F sensor

amplifier.

» Linear A/F sensor connector:
Disconnected

e Linear A/F sensor amplifier
connector: Disconnected

(o) 4

3

Repair the
harness.
(Refer to
the table at
left)

L3zl hio|o[8|7}e

o
o
s
Loy

24 23F22|l20

E
Q

&
=

=i
-

0

Harness side
connector

Check for continuity of the earth
circuit.

» Linear A/F sensor amplifier
connector: Disconnected

4

‘Repair the
harness.
@[ - Earth
B4 — Earth
Bs] [ -~

Harness side
connector

Engine control
unit harness
side connector

1FU0914

Check for open-circuit or
short-circuit between linear A/F
sensor amplifier and engine control
unit.

o Linear A/F sensor amplifier
connector: Disconnected

+« Engine control unit connector:
Disconnected

oK

- Repair the

5

harness.
Bz - B2
(BXT] - 1]

&8l
©Nz] = - E
©i13)izg - 12

P

1
2IIIO|93755432|

Measure the impressed voltage of
the linear A/F sensor amplifier. |

» Linear A/F sensor amplifier
connector:. Disconnected
+ Engine controi unit connector:

6

sﬁzskzmroilslmnlmsm AT K] Connected
1 , MRy e Ignition switch: ON Replace the
Harness side OX( engine
: connector E Voltage (V) ’ control
' unit.
N mmm e NS = 42-52
1FU0915
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FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components 13-153-4

6

Measure the impressed voltage of
the engine control unit.

e Linear A/F sensor amplifier
connector:

» Engine control unit connector:
Disconnected

Connected

oK/

T ¢ Ignition switch: ON Replace
! Engine control k —1* the linear
un?clhamessroside Voltage (V) 0 ' AF
L connector 6 hich ) senspf
01R0863 or higher amplifier.
LINEAR A/F SENSOR INSPECTION
(1} Check the output voltage of the linear A/F sensor.

Check using MUT-II {refer to P.13-163-2) or measure the

voltage at the engine control unit terminal (No. 55) {refer

to P.13-171).

(2) If the output voltage of the linear A/F sensor is not at
the standard value, carry out the following check.
1. Check the harness {referto P13-171) to conflrm that the
harness is normat.
2. Disconnect the linear A/F sensor connector.
3. Check for continuity between the linear A/F sensor ter-
‘ minais.
Linear AJF ' | | i
sensor connector . '
il % Megsuament
100000 _
—{L8 O@)@@ (1}-(6) Continuity {approx. 3.4 Q at 20°C (68°F)]
S o
\« P Q (9-{10} Continuity {approx. 0.2 kQ at 20°C (68°F)]
\ . o R - (7}~(8) Continuity [approx. 44 kQ at 20°C (68°F}]
e YRS 4. If there is an:abnormelity in the continuity measure-
, ments, replace the linear A/F sensor.

5. If the continuity measurements are all normal, replace
the linear A/F sensor amplifier and then check the
output voltage of the linear A/F sensor again.

6. Check that the output voltage is normal.

If the output voltage is not at the standard value,
replace the linear A/F sensor.
NOTE
In this case, the linear A/F sensor amplifier will be
normal, so it can be replaced with the original linear
AJF sensor amplifier.

© Mitsubishi Motors Corpt;ration Dec. 1993 PWMES117-D ADDED



13-154 FUEL SYSTEM <4G92, 4G93 > - On-Vehicle Inspection of MPI Components

INJECTORS
<SOHC>

Filter

Connector

Solenoid coil

Plunger

Needle valve

Injection 6FUO514

Control relay

1

No. 1

:

No. 2 No. 3 No. 4

(1X2)

N1 A Al

{© Equipment
side
connector

%

@

(_PICKUP DQI

2
)
(PICRUP (Wﬁ')d

%Iﬂz«%

Engine control unit 1EU0642

Engine control unit connector

o=y

=

-|n

-

2 E TP £

| @]

8% b
T
z

Bl B = p3 (51 P
= iad (X100 B 5 OO Y B 58 A

51

s

o

gl
S 1

O [ro]afn 3| -~ e

°9
L9
29
é9
(¥4
]
Z

9FUQIOT

- OPERATION

Reter to P. 13-70.
TROUBLESHOOTING HINTS

Refer to P. 13-70.

© Mitsubishi Motors Corporation Dec. 1991
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FUEL SYSTEM <4G92, 4G93> - On-Vehicle inspection of MPl Components 13-155

INSPECTION
Using MUT or MUT-II
Function item No. | Data display |. Check condition Coolant temperature Standard value
Data reading 41 Drive time *' | Engine: Cranking 0°C (32°F) ** 20 ms*4
- Approx. 34 ms*®
22 ms*6
20°C (68°F) 38 ms*4
Approx. 36.5 ms*5
46 ms*6
80°C (176°F) 9.3 ms*4
Approx. 9.0 ms*5
11 ms*6
Function Itern No.| Data display Check condition Coolant temperature Standard value
Data reading 41 Drive time ** | e Coolant temperature:| 800 r/min.** *° 2.0-3.2 ms*4
‘ 80 to 95°C (176 t0 | 700 r/min.*® (ldle) | 2.1-3.3ms*5
203°F) 1.8-3.0 ms*®
& Lamps, electric
cooling fan, 2,000 r/min. 1.7-2.9 ms*4 *5
accessories; OFF 1.6-2.8 ms*®
& Transmission: Neutral -
{P range for A/T) - | When sharp racing is To increase
o Steering wheel: made
Neutral
NOTE ‘
*. 'Ghe_ injector drive time refers to when the supply voltage is 11V and the cranking speed is less than 250
r/min,

~*2: When coolant temperature is lower than 0°C {32°F), injection is made by four cylinders simuitanecusly.
*: When the vehicle is new [within initial operation of about 500 km (300 miles)], the injector drive time may be
about 10% longer.
** <SOHC (Except MVV)>
¥ <DOHC>
*$: <SOHC-MW>

Function ftem No. - Drive content Check condition Normal state
Actuator test 01 No. 1 injector shut off Engine; Idling after Idle state to change
warm-up further (Becoming less
02 No. 2 injector shut off {Shut off the injectors in | stable or stalling)
sequence during after
03 No. 3 injector shut off engine warm-up, check
the idling condition)
04 No. 4 injector shut off

Wave Pattern Inspection Using an Analyzer

Refer to P. 13-72.

HARNESS INSPECTION

Refer to P. 13-73.

ACTUATOR INSPECTION

Refer to P. 13-74. ' _ ‘

IDLE SPEED CONTROL SERVO (DC MOTOR) <SOHC (Except MVV)>
Refer to P. 13-76.

© Mitsubishi Motors Corporation  Dec. 1993 ' PWME9117-D REVISED



13-156 FUEL SYSTEM <4G92, 4G93> ~ On-Vehicle Inspection of MPI Components
IDLE SPEED CONTROL SERVO (STEPPER MOTOR) <SOHC-MVV, DOHC>

® Harness side
connector

Control relay

2 5
PFU0221} 16 speed S
control
Ball bearing -] | _-Magnetic rotor jservo
Coil : =t
N T | BB
o N% Qoo
mg?gfzr Coil \;1 Y3 Y4 :’6 @ Equipment side
. . - connector
Lead screw Ball bearing oD« | T (Ve 0t [ Yeaieina
Pintle , (4 17 A5 A8
/ /s Engine -
/ Throttle bOdy Control
seat TFU039 | nit
7FUO518
Engine control unit connector
PFU0I0I

OPERATION TROUBLESHOOTING HINTS

e The intake air volume during idling is Hint 1: [f the stepper motor step increases to 100
controiled by opemng or closing the servo to 120 steps or decreases to 0 step, faulty
valve provided in the air path that bypasses the stepper motor or open circuit in the
throttle valve. - harness is suspected.

e The servo valve is opened or closed by Hint2: Ifthe idle speed control servo harness and
operating the stepper motor in the speed individual part checks have resulted
control servo in normal or reverse direction. normal but the stepper motor steps are

e The battery power is supplied to the stepper out of specification, the following faults
motor through the control relay. As the engine are suspected.
control unit turns ON power transistors in the (1} Poorly adjusted reference idle speed
unit one after another, the stepper motor c¢oil (2) Deposit on the throttle valve
is energized and the motor rotates in normal {(3) Air leaking into the intake manifold
or reverse direction. through gasket gap

{4) Poor combustion in the cyllnder (faulty
spark plug, ignition coil, injector, low
compression pressure, etc.)

'© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D . REVISED



FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components 13-157

INSPECTION

Using MUT or MUT-II

Function

ftem No.

Data display

Check condition

Load state

Standard value

Data reading 45

Stepper
motor steps

Coolant temperature:

80 to 95°C {176 to
203°F)

Lamps, electric
cooling fan, A
accessories: OFF
Transmission: Neutral
Idle position switch:
ON

Engine: At idle
(Compressor clutch

. to be operating in

case air conditioner
switch is ON)

Air conditioner switch:
OFF

2-25 step

Air conditioner switch:
Turn from OFF to ON

Increase from 10-
70 step

& Air conditioner
switch: OFF

e Selector lever: Shift
to D range

Increase from 5-
50 step

NOTE

in a new vehicle [driven approximately 500 km {300 miles) or lgss], the stepper motor steps sometimes exceeds
the standard value by approximately 30 steps.

Caution

When shifting the selector lever to the D range, apply brake to prevent the vehicle from moving

forward.

Wave Pattern Inspection Using an Analyzer

R

]

d pABlue
(23
@@@l Yellow:

Black

=)

Special
patterns
pickup

Analyzer

]

7FU1203

Standard wave pattern
Observation conditions

Measurement method

(1) Disconnect the stepper motor connector, and connect
the special tool (test harness: MD938463) in between.

{2) Connect the analyzer special patterns pickup to the
stepper motor-side connector terminal (1) (red clip on the
special tool), terminal @ (blue clip), terminal @ (black clip)
and terminal & (yellow clip) respectively.

Function

Special patterns

Pattern height

High

Pattern selector

Display

Engine condition

When the engine coclant temperature is 20°C (88°F) or below, 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}.

© Mitsubishi Motors Corporation

Dec. 1993
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13-158 FUEL SYSTEM <4G92, 4G93> ~ On-Vehicle Inspection of MPI Components

"

Coil reverse
The wave pattern appears for  electromotive force Induced electromotive force
30} an instant, but soon disappears. {Approx. 3 x 10V) from the motor tuming

20

. 10
Stepper motor
control signal
wave pattern !

Time

7FU1204

Wave pattern observation points

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

Contrast with standard wave pattern ) . : Probable cause

Induced electromotive force does not appear or is extremely small, Motor is malfunctioning
Point B;) Height of coil reverse electromotive force

Contrast with standard wave pattern Probable cause

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

Examples of abnormal wave pattern

¥4 - Cause of problem .

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

Induced electromotive force from the motor turning does not
appear. :

01P0209

© Mitsubishi Motors Corporation Dec. 1991 PWMES117




FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components 13-159

HARNESS INSPECTION

1

conn

Harness side

ector

PdA

”6“@%4,

_____

® Control relay

{

ralzlz]1
[817ls[5]

harness side
connector

9FU0215

Check for continuity between idle
speed control servo and control

relay.
o |dle speed control servo —_— 2
connector: Disconnected

e Control relay connector: Repair the
Disconnected harness.
NOTE , % — @) -

Touch the circuit tester probes to 2]
both ends of the harness. @E-®
)

(& Harness side
connector

Engine control
unit harness
“ side connector

010397

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

control unit and the idle speed
control servo. —t
e Engine control unit connector:

Disconnected Repair the
o |dle speed control servo harness.
connector: Disconnected % —15 (A[T]-[2D
’ (@®[3] - [iz)
(@[] [s])
(@)e] - [iE)

PFU0221

© Mitsubishi Motors Corporation

Dec. 1991

ACTUATOR INSPECTION
Checking the Operation Sound

(1) Check to be sure that the engine coolant temperature is
20°C {68°F) or below.

NOTE :

Disconnecting the coolant temperature sensor connector
and connecting the harness-side of the connector to
another coolant temperature sensor that is at 20°C (68°F)
or below is also okay.

{2) Check that the operation sound of the stepper motor can
be heard after the ignition is switched ON (but without
starting the motor).

{3) If the operation sound cannot.be heard, check the
stepper motor's activation circuit.

If the circuit is normal, it is probable that there is a
malfunction of the stepper motor or of the engine control
unit,

PWME9117



13-160 FUEL SYSTEM <4G92, 4G93> ~ On-Vehicle Inspection of MPI Components

7FU00I0

TFUG295

q *7 White

@

S

Idle speed

Green control servo
. MD998463 7FU0294
© Mitsubishi Motors Corporation Dec. 1991

Checking the Coil Resistance

{1
{2)

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

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

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

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 G at 20°C (68°F)

Operational Check

(1
)
3

Remove the throttle body.

Remove the stepper motor.

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

Connect the positive (+) terminal of a power supply
(approx. 6V) to the white clip and the green clip. '
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 (~) terminal of the power supply
to the red and black clip.

@ Connect the negative (-} terminal of the power supply
to the blue and black clip.

(® Connect the negative (-} terminal of the power supply
to the blue and yellow clip.

(@ Connect the negative (-} terminal of the power supply
to the red and yellow clip.

(® Connect the negative (-} terminal of the power supply
to the red and black clip.

(® Repeat the tests in sequence from (5) to (1).

If, as a result of these tests, vibration is detected, the

stepper moter can be considered to be normal.

PWME9117



FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components 13-161

IGNITION COIL AND POWER TRANSISTOR <SOHC>

Distributor
{built in

ignition coil
and power

)

Ignition switch (IG,)

Wave Pattern Inspection Uéing an Analyzer

Refer to P. 13-79.

HARNESS INSPECTION

Refer to P. 13-80.

) ACTUATOR INSPECTION
Refer to GROUP 16 - Ignition System.

® Mitsubishi Motors Corporation

Dec. 1993

PWMEI7-D

Distributor A ®n
lgnition coil
000 —4
— © Harness side
9FU0014 R — cennector
' TN
'? Power ﬂ
e » o transistor
. Ignition
) % | timing
Equipment side . Y Y adjustment
connector ‘ ®5|@8 ®12 connector
Spark
< e ¥ PPP
TN 2 AL L. Tachometer
&
@® Equipment side B
connector ,
L7 10 A 34
Y AV Y AV Vg
0900000
. Engine control unit connector
:u;.“\.“;;u::wguw T F:g:g::;: Engine control unit
9FUOIOT 9FUOO35
OPERATION
., Refer to P. 13-78.
" INSPECTION
Using MUT or MUT-HI o
Function item No. | Data display Check condition _ Eng'ine state Standard value
Data reading 44 ignition * Engine: Warming up | 800 f/min. ! "~ | 0-16°BTDC*!
advance e Timing lamp: Set 700 r/min.*? (idie) | 4-20°BTDC*2
(set timing lamp to | - o :
check actual ignition : .
timing) 2,000 t/min, 20-40°BTDC!
19-39°BTDC*?
NOTE T
*1:  «<Except MW>
2 <MW

REVISED




13-162 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components

IGNITION COIL AND POWER TRANSISTOR <DOHC>

006006600 NIl
Power Y®47T®2 _\._!:_3 Y ®7

Equipment Ignition switch (IG} ® Sj;ﬂii?o?'de
@ side connector
T27 3 “® Equipment side
l 5186 connector
tgnition coil @3 4 :
1)
o
3
EC-1 A
[ rlk‘ v
(3)
"@1 N @ SEL1303
N "
‘ 2
Harness side
connector
[
TS Equipment side connector A ®6 A ®1 ,
A4

e |@ | |&
Spark
plug

@Yﬁv@v@v'ov'@v@“ transistor © Harness snde
I; PRI Nl N N e N ST AN ll ) . t
SEL1S03 . Tachometer —————¢ . _ Ignr;%?‘nﬁfn%;
' adjustment
: connector
_ - - A3 A23 34
Engine control unit connector Engine
ARARE EEEE ANEARRERN § 1L I control
i it o o ol il e B B T et b 1 P O 2 04 P 4 v Y unit
9FU0101
9FU0216
OPERATION e When the engine controi unit turns OFF the
e When the power transistor unit A is turned ON transistor in the unit, the battery voltage in the
by the signal from the engine control unit, - unit is applied to the power transistor unit to
primary current flows to the ignition coil unit A, tumn it ON. When the engine control unit turns
When the power transistor unit A is turned ON the transistor in the unit, the power
- OFF, -primary current is -shut off and a high ~  -transistor.unit is turned OFF. :

‘voltage is induced in the secondary coil unit A,
causing the spark plugs of No. 1 and No. 4
cylmders to spark. When the power transistor .
unit B is turned OFF, the spark plugs of. No 2 .
and No. 3 cylinders to spark. .

INSPECTION.

_Using MUT or MUT.II [ P . . B R L e

Spark advance value

Standard valde -

© Mitsubishi Motors Corporation  Dec. 1993 PWME9117-D

Function Iltem No. | Data display Check condition =% " Enging. state! ™ = |-
Data reading | 44 Ignition e Engine: Warming up | 800 r/min. (idle} | 0-16°BTDC =
advance * Timing lamp: Set N T Y A
{set timing lamp to .
check actual ignition .
timing) 2,000 t/min. ~ 20-40°BTDC
B . '  REVISED




FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MP! Components 13-163

hvd
006000000
Special

patterns
pickup

Analyzer

—

SFUOY7

Standard wave pattern

Observation condition

Wave Pattern Inspection Using an Analyzer

e Ignition coil primary signal
Refer to GROUP 16 - Ignition System
e Power transistor control signal

Measurement method

(1) Disconnect the power transistor connector, and connect
the special tool {test harness: MB991348} in between.
(All terminals should be connected.)

{2) Connect the analyzer special patterns pickup to the
power transistor connector terminal &) {No. 2 — No. 3) and
terminal (@ (No. 1 — No. 4) respectively.

sensor output 4
wave pattern

AN
T

time corresponding to a crank
angle of 180°

Function Special patterns
Pattern height Low
’ Pattern selector Display
Engine rfmin. Approx. 2,000 rfmin.
W T
l‘-——'-—“’ T: Revolution
Compression
6L top dead centre
| b
i
Crank angle | |

6}

Power transistor
control signal 4|
wave pattern

:: |

N ' |
[}

!

1

|

i

i M| ] 1 |
|

|

|

I

_9,; 8: Spark advance angle

Lo Wave build-up section
1 |

2
5 :
OFF ON
Dweli section Time
9FU0218
Wave pattern observation points
b |, Examples of abnormal wave patterns
Refer to P. 13-80.
© Mitsubishi Motors Corporation Dec. 1991 PWME9117



13-164 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MP! Components

HARNESS INSPECTION

(& Harness side
connector

e
2711
54

lgnition switch
harness side
connector

Check for continuity between
ignition coil and ignition switch.

e Ignition switch connector:
Disconnected

¢ ignition coil connector:
Disconnected

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

—T>

—>

51

Repair the
harness.

&5

2

Harness side

Check for continuity between
ignition ¢oil and power transistor.

s . ———— —

S6FU1684

e ignition coil connector:
r .
— onco - Disconnected —> |3
HRH000WH0;! e Power transistor connector:
Disconnected .
Repair the
A=, harness.
ol
®)sl)
S6FUIR17
3 —— Check for continuity of the circuit
’\(_)\Harness side| bDetween the power transistor and
Harness side the ignition coil.
cohnector @] e Ignition coil connector: —_> |4
Disconnected
] Pc_;wer transistor connector:
Disconnected Repair the
— harness.

(@0~ 6t

(& Harness side

Check for a short-circuit to earth
between the power transistor and
the ignition coil.

unit harness
side

= connector
6FULIB18

RR | RR | R® | ’R®  &®

—

connector
& [gnition coil connector: —t> |h
Disconnected
* Power transistor connector: Check for a
Disconnected s?ort—circuit
of the
_____ - ignition
coil primary
= voltage
6FUIRI9 circuit.
5 Check for an open-circuit, or a
—| short-circuit to earth between the
Harness side PRt Tyl power transistor and engine control :
connector },_G_@ unit. - —i 6
7 e 53 (1) H£70] e Power transistor connector:
Disconnected
e Engine control unit connector: Repair the
Engine control Disconnected harness.

(@®[7] - pa)
(®)2]— |23
(@[] - 31}

© Mitsubishi Motors Corporation Dec. 1991
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FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components 13-165

Harness side
connector

Q00000

Check for continuity of the earth
circuit of the power transistor.

e Power transistor connector:
Disconnected

oK —+ [

Repair the
] % —» harness.
1 (®[3] -
Earth)
SPU1685
7 Measure the power transistor
Harness side control signal voltage.
connector * Power transistor connector: - 8
AT v i v v Disconnected -
GNCE0ON0! e Ignition switch: START
Voltage (V) Repair the
% —13 harness.
0.5-4.0 (—’
(®2] - (23]
6FU1686
8 © Ignition timing L
adjustment I Measure the voltage of the ignition
connector . ~ timing adjustment terminal.
— O e [gnition switch: ON
B : —2
Voltage {V)
o C C
4.0-5.2 Repair the
% —13 harness.
J ‘Q E]-
1 2
7FU1040 :
ACTUATOR INSPECTION
Refer to GROUP 16 - Ignition System.
PURGE CONTROL SOLENOID VALVE
Refer to P. 13-82.
@ Mitsubishi Motors Corporation Dec. 1991 PWME9117




13-166 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components

EGR CONTROL SOLENOID VALVE

EGR control {,olenoid valve
Control relay
1
/t Equipment
o ‘ EGR ® de connector
control
PRU0208 solenoid 2
valve
N
2
A6
Engine
control
unit
Engine control unit connector
P 1 e e N e B P et P A P M orwes
PFUDION
OPERATION
e The EGR control solenoid valve is ON-OFF type - ® Power supply from the battery is sent through
solenoid valve. It makes control by leaking EGR the control relay to the EGR control scolenoid
valve operating negative pressure to the throttle valve. When the engine control unit turns off
body A port. the power transistor inside the unit, current no

more flows through the coil and EGR valve
operating vacuum leaks.

© Mitsubishi Motors Corporation Dec. 1991 . PWMES117



FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPlI Components @-162

INSPECTION

Using MUT or MUT-II
Function [ltem No.| - Drive content : Check condition Normal .state
Actuator 10 Change solenoid valve from | Ignition switch: ON Operating sound is heard
test OFF to ON state ‘ when driven

HARNESS INSPECTION

1

Check for continuity between EGR
control solenoid valve and control

relay. .
o EGR control solenoid valve — 2
connector: Disconnected

¢ Control relay connector:
Disconnected Repair the

NOTE Q(( I3 hamess.
Touch the circuit tester probes to b %\-

43121
8|7(615

Control relay
harness side

connector
both ends of the harness.
9FUO0S53
2 Engine control unit Check for an open-circuit, or-a
arness side connector short-circuit to earth, between the

® Harness side
connector

‘ connector: Disconnected
+6) ¢ Engine control unit connector:

Disconnected Repair the

—t3» harness.

(@®[2]-[s]

EGR control solenoid valve and the
engine control unit. 5
¢ EGR control solenoid valve

MAQSLS

ACTUATOR INSPECTION
Refer to GROUP 17 — Exhaust Gas Recirculation {EGR)} System.

© Mitsubishi Motors Corporation  Dec. 1993 PWME9117-D REVISED



13-167-1 FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

AIR BY-BASS CONTROL SOLENOID VALVE Control elay

<SOHC-MVV>

Air by-pass control ,
solenoid valve : 9FU0444

2
AN . .
@ Equipment side
connector
Air by-pass -
control solenoid ﬂ@
valve
Rz
A7
Engine
control
unit
TFU0921

Engine control unit connector

== o o o, =

— [ = | —=[=f a2 ™ P
= o wikiwnlo

wpro|wlanlefufalo

I43
Bs
65

09
1

ofv|eole

1z
T
[¥4

L LS LR E R E LS 08
alx - adwlodn

54
0z
(K]
59
0L
1L
(¥

|

J 9FU0101

OPERATION

® “The air by-pass control solenoid valve is an ON-
OFF type of valve. It switches the pressure

introduced to the air by-pass valve to the negative |

pressure at throttle body port B or to atmospheric
pressure.

¢ Battery voltage is supplied to the air by-pass con-
trol solenoid valve via a control relay. When the
engine control unit turns on the power tran-

INSPECTION
Using MUT-II

sistor inside the control unit, current flows to the coil
and the negative pressure at throttle body port B is
introduced into the air by-pass valve. This causes the
air by-pass valve to open and air is thus supplied to
the intake air plenum while by-passing the throttle
valve.

Function Item No. Drive content Check condition Normal state
Actuator test 18 Solenoid valve from lgnition switch: ON Operating sound is heard
OFF to ON when driven

© Mitsubishi Motors Corporation  Dec, 1993 PWMES117-D ADDED



FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components 13-167-2

HARNESS INSPECTION

1

(4]3
8

7|6

K|
5]

Control relay
-harness side

® Harness side
connector

Check for continuity between air

by-pass control solenoid valve and

control relay.

» Air by-pass control solenoid
valve connector: Disconnected

» Control relay connector:
Disconnected

NOTE
Touch the circuit tester probes to

OK/T 2

Repair the
—" harness.

(@2]- @R

(® Harness side
connector

connector : both ends of the harness.
1FU0925
2 Check for open-circuit or
— short-circuit between air by-pass

Engine control
unit harness
side connector

‘s Air by-pass control solenoid

control solenoid valve and engine
control unit,

¢ Engine control unit connector:
Disconnected

OK)T

Repair the
OK —+ harness.
b @a-

valve connector: Disconnected

9FU0448

© Mitsubishi Motors Corporation

Dec. 1983

= =  1FU0926
ACTUATOR INSPECTION
INSPECTION OF AIR BY-PASS CONTROL SOLENOID VALVE
FUNCTION
{1) Disconnect the vacuum hoses (yellow striped, green
striped) from the solenoid valve.
(2) Disconnect the harness connector.
(3) Connect a hand vacuum pump to the nipple @& of the
solenoid valve. ,
@ (4} Connect the solenoid valve terminals and the battery ter-
—® A minals with the jumper wires.
(5) Check airtightness by applying a vacuum with connected
® and disconnected the jumper wire at the battery (-} ter-
minal. .
o
Jumper Condition of the -
o o wire nipple Normal condition
Connect Open Vacuumn leaks
SFU0447 ,
Plug Vacuum rmaintained
Disconnect | Plug Vacuum leaks

INSPECTION OF AIR BY-PASS CONTROL SOLENOQOID VALVE
COIL RESISTANCE

(1) Measure the resistance between the terminals of the
solenoid valve. '

Standard value: 36-44 G [at 20°C {68°F)]

PWMES117-D ADDED



13-167-3 FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

6EM159
FUEL PRESSURE TEST
Refer to P.13-84.
Dec. 1993

® Mitsubishi Motors Corporation

VACUUM ACTUATOR INSPECTION

(1) Remove the air-bypass valve.

(2) Connect a hand vacuum pump to the air by-pass valve.

(3) Apply 67 kPa (600 mmHg, 20 in.Hg) of vacuum, and
check t¢ be sure that the vacuum is maintained.

(4) Apply a vacuum and check the passage of air by blowing
through one side of the air by-pass valve passage.

Vacuum Passage of air

2.7 kPa {20 mmHg, Air is not blown out
0.8 in.Hg) or less

35 kPa (260 mmHg, Air is blown out
10.2 in.Hg} or more

Installation

(1) Use a new gasket, and tighten the installation bolt to the
specified torgue.

Specified torque: 22 Nm (2.2 kgm, 16 ft.Ibs.)

PWMES117-D ADDED



13-167-4

NOTE
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13-168 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components

~ ] ~
Needle-nosed wire probe

7FUN1264

© Mitsubishi Motors Corporation

Dec. 1991

ENGINE CONTROL UNIT TERMINAL VOLTAGE
CHECK

{1
2)

)

Connect a needle-nosed wire probe (test harness:
MB981223 or paper clip) to a voltmeter probe.

Insert the needle-nosed wire probe into each of the
engine control unit connector terminals from the wire
side, and measure the voltage while referring to the
check chart. :

NOTE

1. Make the voltage measurement with the engine
control unit connectors connected.

2. Make the voltage measurement between terminal
No. 26 {earth terminal} and each terminal.

3. You may find it convenient to pull out the engine
control unit to make it easier to reach the connector
terminals.

4. The checks can be carried out off the order given in
the chart.

Caution

Short-circuiting the positive (+) probe between a
connector terminal and earth could damage the
vehicle wiring, the sensor, engine control unit, or all
there. Use care to prevent this!

If voltmeter shows any division from standard value,
check the corresponding sensor, actuator and related
electrical wiring, then repair or replace.

After repair or replacement, recheck with the voltmeter to
confirm that the repair has corrected the problem.

PWMES117



FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPI Components 13-169

TERMINAL VOLTAGE CHECK CHART
Engine Control Unit Terminal Arrangement

Engine. control unit connector -

oy

Py

I J=]wje)e]wie

w|
ve.oow»u L AR LT

£5

[

3

35

3

[

s

oo PI -
e kb

L ] Lt G A

[ L CIEES

I LY ] (X1 PO
£=1 B X1 L PN

ESENENIS J
=11 T O P b

[X3
&9
(¥4
1'Z
z4

':NTOTE

*t <SOHC (Except MW}>
*2: <DOHC>

*3, <SOHC-MW>
>4 <Vehicles built from October, 1993>

9FUOIOT |

Terminall  check item Check Condition {Engine- condition). - Standerd
60 Backup power [gnitioh switch; OFF sV
..t supply :
12 Power supply Ignition switch: ON sV
] 25 . ‘
7 A JIgnition switch-1G fgnition switch: ON sV
38?‘2' 2 Control relay ignition switch: OFF sv
Power supp.ly) ' Ilgnition switch: ON | o-3v
8 Control relay Ignition switch: ON sy
(Fuel pump] Engine: Idle speed 0-3v
61 Sensor impressed lgnition switch: ON 4.5-5.5V
voltage . ) ,
70 Air flow sensor Engine: Idle speed 2.2-3.2v
Engine r/min.: 2,000 r/min.
19 Air flow sensor reset | Engine: Idle speed 0-1V
signal Engine r/min.: 3,000 r/min. 6-9V
52 Intake air ignition switch: ON | When intake air temperature is 0°C (32°F) 3.2-3.8v
temperature sensor When intake air temperature is 20°C {68°F} 2.3-2.9v
When intake air temperature is 40°C {104°F} 1.5-2.1V
When intake air temperature is 80°C {176°F) 0.4-1.0v
65 Barometric pressure | Ignition switch: When altitude is Om 3.74.3V
sensor ON When altitude is 1,200m (3,937 ft) 3.2-3.8V
@ Mitsubishi Motors Corporation  Dec. 1993 PWME9S117-D REVISED




13-170 FUEL SYSTEM <4G92, 4G93> - On-Vehicle Inspection of MPl Components

Terminal ) L . L Standard
No. Check item Check Condition {Engine condition} value
63 Coolant temperature | Ignition switch: When coolant temperature is 0°C (32°F) 3.2-3.8V

sensor ON ) )
When coolant temperature is 20°C (68°F) 2.3_—2.9V
When coolant temperature is 40°C (104°F} 1.3-1.8V
' When coolant temperature is 80°C (176°F} 0.3-0.9v
64 Throttle position Ignition switch: ON Set throttle valve to idle position. 0.3-1.0V
sensor .
Fully open throttle vavle. 4.5-5.5V
67 Idle position switch Ignition switch: ON | Set throttle valve to idle position. o1V
Slightly open throttie vaive 4V or more
68 Top dead centre Engine: Cranking 0.2-3.0V
sensor -
Engine: idle speed ,
69 Crank angle sensor | Engine: Cranking 0.2-3.0v
Engine: Idie speed
51 Ignition switch-ST Engine: Cranking 8V or more
71 Inhibitor switch Ignition switch: ON Set selector lever to P or N. 0-3V
Set selector leverto D, 2, L or R. 8-14V
66 | Vehicle speed Ignition switch; ON 0BV
Sensor Move the vehicle slowly forward. (Changes
repeatedly)
37 Power steering fluid | Engine: idling after warming up When steering wheel is stationary sv
pressure switch - )
When steering wheel is turned 0-3Vv
45 Air conditioner switch| Engine: Idle speed | Turn the air conditioner switch OFF. 0-3v
Turn the air conditioner switch ON. sv
(Air conditioner compressor is operating)
22 Air conditioner Engine: ldle speed SV or
relay Air conditioner switch; OFF — ON temporarily
Turn the air conditioner switch ON. 6V or more
{Air conditioner compressor is cperating}
0-3V

@ Mitsubishi Motors Corporation

Dec. 1991
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FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

13-171

TerNrginaI Check item Check Condition (Engine condition) Stf:ﬁgrd
16%* | Fan motor relay When radiator fan is not operating SV
Engine: Idling - - -
_ ;When radiator fan is operating 0-3v
3** ! Fan motor When radiator fan is not operating Sv
relay {HI) {Engine coolant temperature: 90°C or less)
When radiator fan is operating at high speed 0-3Vv
{Engine coolant temperature: 105°C or more)
56%" *2| Oxygen sensor Engine: Running at 2,000 r/min. after having warmed up. 00.8V
{Check using a digital type voltmeter.) {Changes
repeatedly)
55*° | Linear A/F sensor | Engine runs Engine r/min: from 4,000 r/min, engine is 4V or
output {air at idle for 5 suddenly decelerated more
fuelfratio mixture minutes or
sign’at) more after When engine is suddenly raced 2V or less
having Engine: ldling 2.7-3.3V
warmed up
Engine rfmin.: 2,000 r/min. 21-2.7V
41** | Linear A/F sensor | Ignition switch: ON SV
current control - - X '
Engine: Idling after warming up 0-1v
(several minutes after engine is started)
32%% | Linear A/F sensor | Ignition switch: ON SV
heater control - -
Engine: After starting BV or less
1 No. 1 injector While engine is idling after having warmed up, suddenly depress From
— the accelerator pedal 11-14V,
14 No. 2 injector momen-
2 No. 3 injector tarily
drops
15 No. 4 injector slightly
4*% *3 | Stepper motor coil | Engine: Soon after the warmed up engine is started sV
<Al> T
17*% **| Stepper motor coil 0-8v
<A2>
5*2 *3 | Stepper motor coil (Repeat
<B1> the
18*% *3| Stepper motor ¢oil variation.)
<B2>
10%" *3| Power transistor | Engine r/min.: 3,000 r/min. 0.3-3.0V
unit
10*%- | Power trafsistor Engine r/min.: 3,000 r/min. 0.3-3.0V
unit A
23*% | Power transistor
unit B
9 Purge control Ignition switch: ON sV
solenoid valve
Running at 3,000 r/min. after having warmed up. 0-3v

© Mitsubishi Motors Corporation

Dec. 1993
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13-172

FUEL SYSTEM <4G92, 4G93> — On-Vehicle Inspection of MPI Components

Terminal . o . o Standard
No. Check item Check Condition (Engine condition) value
31*% | Engine ignition Engine r/min.: 3,000 r/min. 0.3-3.0v

signal '
34 Ignition timing Ignition switch: | Earth the ignition timing adjustment terminal 01V
adjustment ON ) : - .
terminal Remove the earth connection from the ignition 4.0-55V
{iming adjustment terminal, '
36 | Engine warning ‘Ignition switch: OFF = ON 0-3V
lamp ‘ 4
9-13V
{After
several
seconds
have
‘ elapsed)
6 EGR control Ignition switch: ON sV
solenoid valve - S
. While engine is idling, suddenly depress the accelerator pedal. 0-3V
©7** | Air by-pass Engine: Idling after warming up 0-1V
control solenoid - - :
valve Engine r/min.; 1,000 r/min. SV
35 Oxygen sensor Engine: Idling after warming up 0-3v
heater . - ;
Engine r/min.: 5,000 r/min. sV
5*' | idle speed controf | Ignition switch: Immediately after turning ON 1.5-4V
servo valve {Momen-
position senseor tarily}
No. 1 d
0-1V or
_ _ 4.5-5.5V
18*' | idle speed control | Ignition switch: Immediately after turning ON 1.5-4V
servo valve {(Momen-
position sensor tarily)
No. 2 1
0-1V or
45-55V .
4 Idle speed control | Ignition switch: Immediately after turning ON 2V or
‘ motor {closed) more
{Momen-
tarily)
\J
0-1v
17*' | Idle speed control | Ignition switch: Immediately after turning ON 4V or
. motor {open) more
‘ {Momen-
tariky)
l
0-1v
© Mitsubishi Motors Corporation  Dec. 1993 PWMES117-D REVISED



FUEL SYSTEM <4G92, 4G93> - Injectors

INJECTORS

REMOVAL AND INSTALLATION

Pre-removal Operation

® Reduce the Inner Pressure
of Fuel Line and Hose,
(Refer to P. 13-24.}

.9 Nm
0.9 kgm
6.5 ft.lbs.

b

¥
&+
woNoarWNT

6M 7

Removal steps

High-pressure fuel hose connection
O-ring

Return hose connection
Vacuum hose connection
Fuel pressure regulator
O-ring

PCV hose

Injector connector
Delivery pipe

Return pipe

Insulator

Insulator

. Injector

Grommet
QO-ring

13-173

E13JA--
16-13 Nm
1.0-1.3 kgm
7.2-9.4 ft.lbs.
10
0350063
] 1
-
03N0012

|

o

£

v

03A0085

Engine oil

@ Mitsubishi Motors Corporation  Dec. 1993 PWME9117-D
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13-174 FUEL SYSTEM <4G92, 4G93> ~ Injector

SERVICE POINTS OF REMOVAL
9. REMOVAL OF DELIVERY PIPE/13. INJECTOR
Remove the delivery pipe (with the injectors attached to
it). ,
Caution

Care must be taken, when removing the delivery
pipe, not drop the injector.

SERVICE POINTS OF INSTALLATION E13JDAD
3/ ) 13. INSTALLATION OF INJECTOR
(1} Apply a drop of new engine oil to the O-ring.

Caution
Be sure not to let engine oil in the delivery pipe.

(2) While turning the injector to the left and right, install
Delivery it to the delivery pipe.

pipe 03A0096 {3) Check to be sure that the injector turns smoothly.

If it does not turn smoothly, the O-ring may be
trapped, remove the injector and then re-insert it into
the delivery pipe and check once again.

5. INSTALLATION OF FUEL PRESSURE REGULATOR

(1} When connecting the fuel-pressure regulator to the
delivery pipe, apply a drop of new engine oil to the
O-ring, and then insert, being careful not to damage the
O-ring.

Caution
Be sure not to let engine oil in the delivery pipe.

(2) Check to be sure that the fuel pressure regulator
turns smoothly.
Q-ring 03A0084 If it does not turn smoothly, the O-ring may be
' trapped, remove the fuel pressure regulator and then
re-insert it into the delivery pipe and check once
again.
(3) Tighten the bolts to the specified torgue.

Specified tightening torque:
9 Nm (0.9 kgm, 6.5 ft.lbs.)

Delivery
pipe

Fuel pressure
regulater

@ Mitsubishi Motors Corporation  Dec. 1993 ) PWMES117-D REVISED



FUEL SYSTEM <4G92, 4G93>-Fuel Tank <Sedan, Hatchback> 13-175

FUEL TANK <Sedan, Hatchback>
REMOVAL AND INSTALLATION

E13GA--

Pre-removal Operation Post-installation Operation

& Draining the Fuel. ¢ Refilling the Fuel.

‘® Reduce the Inner Pressure ® Checking for Fuel Leaks
of Fuel Line and Hose.

{Refer to P. 13-24.)

<2WD>

2.2 kgm 8 0350048
16 ft.Ibs.

Removal steps

Filler hose
Vapor hose
High-pressure fuel hose connection
Return hose connection
Vapor hose connection
Fuel gauge and pump connector
Rear speed sensor connector
<Vehicles with A.B.S.>
Fuel tank assembly
Fuel gauge unit
. Packing
High-pressure fuel hose
. Return hose
. Fuel pump
. Packing
. Vapor hose
. Fuel cut off valve
. Fuel gauge and pump wiring harness

LMo ERRoo0® NoOORWNS
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13-176 FUEL SYSTEM <4G92, 4G93>-Fuel Tank <Sedan, Hatchback>

<4WD>

Pre-removal Operation Post-installation Operation

¢ Draining the Fuel. ® Instaliation of Propeller- Shaft.

¢ Reduce the Inner Pressure {Refer to GROUP 25 - Propeller Shaft.)
of Fuel Line and Hose. ® Installation of Center Exhaust Pipe. (Refer to
{Refer to P. 13-24.) GROUP 15 — Exhaust Pipe and Muffler.)

¢ Removal of Heat Protector. e |nstallation of Heat Protector.

® Removal of Center Exhaust ¢ Refilling the Fuel.
Pipe. (Refer to GROUP 15— |- | ® Checking for Fuel Leaks.
Exhaust Pipe and Muffler.}

¢ Removal of Propeller Shaft. 35 Nm
{Refer to GROUP 26 - 3.5 kgm
Propeller Shaft.) 4 - 10 25 ft.Ibs.

35 Nm
35 kgm
25 ftibs. 11

AN -5
\

49&

Removal steps

Filler hose
Vapor hose
High-pressure fuel hose connection
Return hose connection
Vapor hose connection
Fuel gauge and pump connector
Rear speed sensor connector
<Vehicles with A.B.S.>
Fuel tank assembly
High-pressure fuel hose

. Return hose

. Eue'l hose o

. Fuel pump and gauge assembly

or fﬁel gauge unit %bzflt(si’l’:ns 8 0350049

Packing SIS

. Vapor hose

Fuel cut off valve

16. Fuel gauge and pump wiring harness

RoLDOE NoOORWNS

— el e
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FUEL SYSTEM <4G92, 4G93>-Fue! Tank <Sedan, Hatchback> 13-177

0370038

© Mitsubishi Motors Corporation

* Jun. 1992

INSPECTION ' B13G0AP
FUEL CUT OFF VALVE

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.

PWMEI117-A REVISED .



13-178 FUEL SYSTEM <4G92, 4G93> — Fuel Tank <Wagon>

FUEL TANK <Wagon>
REMOVAL AND INSTALLATION —

Pre-removal Operation Post-installation Operation

e Draining the Fuel. ® Refiling the Fuel.

¢ Reduce the Inner Pressure of ¢ Checking for Fuel Leaks
Fuel Line and Hose.
(Referto P. 13-24.)

<2WD>»

35 Nmé6
3.5 kgm
25 ft.lbs.

0350114

22 Nm
2.2 kgm

Removal steps 16 ft.lbs.

Drain plug 12. Vapor hose

Body wiring harness and fuel wiring har- 13. Fuel tank

ness connection “14. Fuel gauge and pump wiring harness
Rear speed sensor connector 15. Vapor hose
<Vehicles with A.B.S.> 16. Fuel gauge unit
High-pressure fuel hose 17. Packing

Return hose 18. Fuel pump assembly
Vapor hose connection 19. Packing

Rear splash shield (R.H.) 20. Valve assembly

Fuel filler cap 21. Packing

Fuel filler neck

Packing

Fuel filler hose

SowoNOaA W N

——t
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FUEL SYSTEM <4G92, 4G93> — Fuel Tank <Wagon> 13-179

<4WD>

Pre-removal QOperation e
® Draining the Fuel. ¢ Refiling the Fuel.
® Beduce the Inner Pressure of
Fuel Line and Hose.
{Refer to P. 13-24.}

Post-installation Operation

® Checking for Fuel Leaks

“»

Removal steps

— S

SowoNog RN

[ T e e R YL Wy L W Y
SOENIOEWN

@

Spare tyre carrier
Spare tyre

Rear splash shield (R.H.)

Drain plug '

Fuel filler cap

Fuel filler neck

Fuel filler hose

High-pressure fuel hose connection
Return hose connection

Vapor hose connection

Body wiring harness and fuel wiring har-
ness connection

Fuel gauge and pump connector

Fuel tank

. Vapor hose

High-pressure fuel hose

Return hose

Fuel gauge unit and pump assembly
Packing

. Valve assembly

Packing

2.5Nm
0.25kgm 11
1.8 ft.lbs '

—.-F'
| /é :
24 Nm Q350115
2.4 kgm
17 ft.lbs.

© Mitsubishi Motors Corporation  Jun. 1992 PWMES117-A ADDED



1 3' 1 80 FUEL SYSTEM <4G92, 4G93>—Fue! Tank <Wagon>/Accelerator Cable and Pedal

© Mitarthichi Matare Camnratinn

Jdun. 1992

SERVICE POINTS OF REMOVAL E136BAQ
12. REMOVAL OF FUEL GAUGE AND PUMP CONNECTOR

{1) Lower the fuel tank slightly and support it in this condi-
tion with a transmission jack.

{2) After disconnecting the fuel gauge unit and pump con-
nector, disconnect the fuel harness from the fue! tank.

INSPECTION E13GCAQ
Refer to P. 13-177.

ACCELERATOR CABLE AND PEDAL <o

Refer to P. 13-95.

PWMES117-A ADDED



FUEL SYSTEM <4D68>-Specification/Special Tool

FUEL SYSTEM <4D68>

SPECIFICATIONS
GENERAL SPECIFICATIONS

13-181

E13CA--

[tems

Specifications

Fuel tank
Capacity

Fuel
Return system

dm3 (U.S.gal., Imp.gal.)

50 (13.2, 11.0)

Equipped

Fuel injection pump
Type
Rotation direction

Distribution type
Clockwise (viewed from driving side}

Injection sequence 1-3-4-2

Cam lift mm (in.) | 2.43 {0.9567)

Plunger diameter mm (in.) | 10 {0.3937)

Governor type Half all speed

Feed pump type Vane type

Fast idle system Wax type
Injection nozzle

Nozzle type Throttle type

Holder type Screw-in type

SERVICE SPECIFICATION E15CE--

ltems Specifications
Standard value _

Accelerator cable play mm {in.}) | 1-2 {0.04-0.08)

Accelerator switch switching point mm {in.} | 2-6 (0.08-0.24)

Injection pressure

kPa (kgfcmz, psi)

11,768-12,749 (120-130, 1,707-1,849}

SPECIAL TOOL E13DA-
Tool Number Name Use
MD998388 Injection pump Removal of sprocket from drive shaft of injec-
sprocket puller tion pump
© Mitsubishi Motors Corporation Jun. 1992 PWME9S117-A ADDED




13-182 FUEL SYSTEM <4D68>-Service Adjustment Procedures

W \4
—J_-

0350005

© Mitaubishi Motors Cornoration Jun, 18982

SERVICE ADJUSTMENT PROCEDURES

ACCELERATOR CABLE INSPECTION AND
ADJUSTMENT E13FCBH

(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 procedures.

@ Loosenthe 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: 1-2 mm (0.04-0.08 in.)

® After adjusting, check that the throttle lever is touching
the idle adjusting screw (stopper).

FUEL FILTER REPLACEMENT E13F2AR

(1) Remove the fuel tank cap to release the pressure inside the
tank.

{2) Disconnect the water level sensor connector.

{3) Remove the fuel hose and then remove the fuel filter.

Caution
Cover with a rag to prevent fuel from spraying out.

{4) Secure the fuel filter pump in a vise and remove the water
level sensor.

PWME9I17-A ADDED



FUEL SYSTEM <4D68>-Service Adjustment Procedures 13-183

iy

Drain plug

0350003

Manual pump

Air plug

© Mitsubishi Motors Corporation

Jun. 1992

{5} Use an oil filter wrench to remove the fuel! filter cartridge.

(6} Afterinstalling the fuel filter cartridge to the pump, install the
water level sensor to the cartridge.

(7) After bleeding all air from the fuel line, start the engine and
check that there are no fuel leakages.

EVACUATION OF WATER FROM FUEL FILTER

E13FVAB
Water is in the filter when fuel filter indicator lights. Evacuate

water by the following procedures.

{1) Loosen drain plug.
{2) Drain water with hand pump. Finger-tighten drain plug.

EVACUATION OF AIR FROM FUEL LINE E13FSAR
Evacuate air after following services.

® When fuel is drained and re-filler for service.
o \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 repeat-
edly until no bubbles come from plug hole. Tighten air plug.

(3) Repeat until hand pump operation becomes stiff.

FUEL GAUGE UNIT REPLACEMENT E135DAC
Referto P. 13-114

PWMES17-A ADDED



13-184

FUEL <4D68> - Service Adjustment Procedures

W
o
N
il

5 SR R ey
i NN ) e —
(A
~Fuel cut solénoid SN
valve ) f &0

DFU0614

01RO528

© Mitsubishi Motors Cornoration

Jun. 1992

FUEL INJECTION PUMP INSPECTION
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.

INSPECTION OF FUEL CUT SOLENOID VALVE COIL RESIS-

- TANCE

{1) Measure the resistance between the fuel cut solenoid valve
terminal and the ignition pump body.

Standard value: 9 - 120

INJECTION NOZZLE INSPECTION  AND
ADJUSTMENT

Caution
Never touch the injection spray that is injected from the
nozzle.

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 inject 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 {Fuel injection initial gressure):
11,768-12,749 kPa (120-130 kg/cm*, 1,707~-1,849 psi)

PWME9117-A ADDED



FUEL <4D68> — Service Adjustment Procedures

13-185

A. Injection angle B. Bias

is too large

-
Ao

fml \!

C. Intermittent fuel injection

&

i

EHI

DFU100
4]
01R0OS531
W
% DFU0073
© Mitsubishi Motors Corporation Jun. 1592

{4)

if the fuel injection initial pressure is outside the standard val-
ue, disassemble the nozzle holder to clean it, and then
change the thickness of the shim to adjust the fuel injection
initial pressure.

NOTE

1. For disassembly, reassembly and adjustment of the
nozzle holder, refer to the Engine Workshop Manual.

2. There are 11 shims for adjustment, with thicknesses in
the range 1.20 - 1.70 mm.

3. When the shim thickness is increased by 0.1 mm
(0.0039 in.), the fuel injection initial pressure increases
by 1471 kPa (15 kgfem2, 213 psi.).

INJECTION SPRAY CONDITION INSPECTION

(1)

(2)
(3

Move the lever of the nozzle tester rapidly (4 - 6 times per
second) to eject the fuel continuously. Check to be sure that
the injection spray comes out evenly in a cone shape (injec-
tion spray angle is 15°). The injection spray patterns shown
in the illustration at left are wrong.

Check to be sure that no fuel drips after injection is com-
pleted.

if there are any drips, disassemble the nozzle, clean itand re-
inspect, or replace the nozzle.

NOZZLE FUEL-TIGHT INSPECTION

i

Gently raise the lever of the nozzle tester until the pressure
inside the nozzle (value displayed on pressure gauge) be-
comes 9807-10,787 kPa (100-110 kg/em?, 1,422-1,565 psi.),
and after holding this pressure for apprommately 10 se-
conds, check to be sure that there are no fuel leaks from the
nozzle.

If there are any leaks, disassemble the injection nozzle, clean
it and re-inspect, or replace the nozzle.
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13-186 FUEL <4D68>~Fuel Injection Pump and Nozzle

FUEL INJECTION PUMP AND NOZZLE
REMOVAL AND INSTALLATION evama-

Pre-removal and Post-installation Operation

<Fuel Injection Pump>

# Draining and Supplying of Coolant (Refer to GROUP 14-Service
Adjustrment Procedures.)

® Removal and Installation of Glow Plugs (Refer to
GROUP16-Glow Plug.)

¢ Removal and Installation of Engine Mount Bracket {Refer to
GROUP 32-Engine Mounting)

30 Nm
m 3.0 kgm

5 Nk 22 ft.lb
0.5 kgm Abs.
4 ft.lbs. 7

34 Nm
3.4 kgm
25 ft.lbs.

17 Nm
1.7 kgm
12 ft.Ibs.

10-12 Nm
1.0-1.2 kgm
7-9 ft.lbs,

0350125
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FUEL SYSTEM <4D68>~Fuel Injection Pump and Nozzle 13-187

Fuel injection pump removal steps

® Accelerator cable adjustment
(Refer to P. 13-182)
Accelerator cable connection
Vacuum hose connection
Fuel main hose connection
Fuel return hose connection
Water hose connection
Timing belt front upper cover
Fuel injection pipe
Fuel injection pump wiring harness
Lever position sensor connector
Lever position switch
<Vehicles with automatic transmission
and air conditioner>

11. Fuel injection pump stay
"» 12. Fuel injection pump sprocket
“» 13. Fuel injection pump

14. Key

15. Timing check plug

16. Fuel injection pump under bracket

“» M

CooNOOIRONS

€
€
©

M7
17.
18.
19.
20.
21.
22,

o
"
Lo

M
4

Fuel injection nozzle removal steps

4

Fuel return hose connection
Fuel injection pipe

Nut

Fuel return pipe

Fuel return pipe gasket
Fuel injection nozzle

Holder gasket

Nozzle gasket

© Mitsubishi Motors Corporation  Jun, 1992 PWMES117-A
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13-188

FUEL SYSTEM <4D68>-Fuel Injection Pump and Nozzle

l-——_____

mq; TR
[y (. e
—», ‘3’: A0

P

|

! —-&"'\q@ﬂ&.

~[EY)

03X0071

01R0535

IGEN

Nut

7=

Fuel return
pipe

o1 80537|

© Mitsubishi Motors Corporation

Jun, 1992

SERVICE POINTS OF REMOVAL
7.

E13MBAC

REMOVAL OF FUEL INJECTION PIPE

When loosening the nuts at both ends of the fuel injection
pipe, use a spanner or similar tool to hold the connected
component: the delivery holder {at the pump end} and the
hexagonal nut of the fuel return pipe.

Caution
After disconnecting the injection pipe, be sure to use a
plug so that foreign material, etc. does not get into the

pump.

12./13. REMOVAL OF FUEL INJECTION PUMP SPROCKET

AND FUEL INJECTION PUMP

{1) After removing the nut, install the special tool to the in-
jection pump sprocket.

{2) Turn crankshaft clockwise to bring No. 1 cylinder piston
to top dead center on compression stroke.

(3) Pull the injection pump sprocket off from the pump’s
drive shaft.

(4) Place the injection pump sprocket {with the timing belt
attached) inside the timing belt front lower cover.

Caution

1. When removing the sprocket, care must be taken
not to subject the pump drive shaft to an impact.

2. Take care not to apply excessive or unnecessary
force (such as excessive twisting, bending, etc.)
to the timing belt.

3. After removal, the crankshaft should not be
turned.

{5) Remove the fuel injection pump.

Caution

When holding the injection pump, do not hold the accel-
erator lever or the fast idle lever.

Also, do not attempt to remove these levers, because to
do so will result in a malfunction of the performance of
the injection pump.

17./18. REMOVAL OF NUT AND FUEL RETURN PIPE

{1

(2)

While using a spanner or similar tooi to hold the hexagonal
nut of the fuel return pipe, remove the nut.

Caution :

If an attempt is made to loosen the nut without first
holding the fuel return pipe, the pipe may be broken or
other wise damaged.

Disconnect the fuel return pipe.

PWMES117-A ADDED



FUEL SYSTEM <4D68>-Fuel Injection Pump and Nozzle 13-189

01R0532

Holder gasket

Nozzle gasket

01R0O533

01R0S532

Fuel return
pipe

© Mitsubishi Motors Corporation

Jun. 1992

20. REMOVAL OF FUEL INJECTION NOZZLE

Using a deep socket wrench, remove the injection nozzle.

Caution

1. Make a mark on the removed injection nozzle (the
cylinder No.).

2. Use a cap to prevent foreign material, etc. from en-
tering the injection nozzie hole.

SERVICE POINTS OF INSTALLATION E13MDAC

22./21. INSTALLATION OF NOZZLE GASKET AND HOLDER
GASKET

Clean the cylinder head's injection nozzle hole, and insert a
new gasket.

20. INSTALLATION OF FUEL INJECTION NOZZLE

Using a deep-socket wrench, tighten the fuel injection
nozzle at the specified torque.

18./17. INSTALLATION OF FUEL RETURN PIPE AND NUT

While holding the hexagonal nut of the fuel return pipe with
a spanner or similar tool, tighten the nut at the specified
torgue.

Caution '
If an attempt is made to tighten the nut without first

.holding the fuel return pipe, the pipe may be broken or
otherwise damaged.

7. INSTALLATION OF FUEL INJECTION PIPE

When tightening the nuts at both ends of the fuel injection
pipe, use a spanner or similar tool to hold the connected
component: the delivery holder (at the pump end) and the
hexagonal nut of the fuel return pipe, and tighten at the spe-
cified torque.
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13-190

FUEL <4D68> — Fuel Tank <Sedan>

FUEL TANK <Sedan>

REMOVAL AND INSTALLATION

Pre-removal Operation
e Draining the Fuel.

<2WD>

Removal steps

Filler hose
Vapor hose

Fuel tank assembly
Fuel gauge unit
Packing

VN DURONS

Post-installation Operation
¢ Refilling the Fuel
e Checking for Fuel Leaks

Fuel main hose connection
Fuel return hose connection
Fuel gauge connector

Rear speed sensor connector
<Vehicle with A.B.S.>

10.
11.
12.
13.
14.
16.
16.

17.
18.
19.

E13GA--

0350044

Fuel main hose
Fuel return hose
Fuel pipe assembly
Packing

intank fuel filter
Vapor hose
Two-way valve and breather case as-
sembly

Breather case
Two-way valve

Fuel cut off valve

A Alenrshinhl Ratare Parnnrotinn v 19492
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FUEL <4D68> - Fuel Tank <Sedan>

13-191

<AWD>

Pre-removal Operation

# Draining the Fuel.

¢ Removal of Heat Protector.

® Removal of Center Exhaust
Pipe. (Refer to GROUP 15 — Ex-
haust Pipe and Muffler.)

¢ Removal of Propeller Shaft,
(Refer to GROUP 25 ~ Propeller
Shaft.)

Removal steps

Filler hose
Vapor hose
Fuel main hose connection
Fuel return hose connection
Fuel gauge connector

Rear speed sensor connector
<Vehicle with A.B.S.>

Fuel tank assembly 2.2 kgm
Fuel main hose 1

Fuel return hose

Fuel gauge unit and pipe assembly
Packing

Fuel gauge wiring harness

Vapor hose

Two-way valve and breather case as-
sembly

Breather case

Two-way valve

Fuel cut off valve

— o e maek ——
PONCOOON OOBWNS

. W, L )
Neo

0350045

Post-installation Operation

Installation of Propeller Shaft,

{Refer to GRQUP 25 - Propeller Shaft.)
Installation of Center Exhaust Pipe. {Refer to
GROUP 15 — Exhaust Pipe and Muffler.)
Installation of Heat Protector.

Refilling the Fuel.

Checking for Fuel Leaks.

© Mitsubishi Motors Corporation  Jun. 1992 PWMES117-A
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13-192

FUEL SYSTEM <4D68> - Fuel Tank <Sedan>

03T0038

© Mitsubishi Meotors Cornoration

Jun. 1992

INSPECTION
FUEL CUT OFF VALVE

E13GCAP

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. -

PWMF9117.4
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FUEL <4D68> - Fuel Tank <Wagon> 13-193

FUEL TANK <Wagon>
REMOVAL AND INSTALLATION

Pre-removal Operation
@& [Draining the Fuel.

Post-installation Operation
e Refilling the Fuel
e Checking for Fuel Leaks

<2WD>

Removal steps

Rear speeds sensor connector
<Vehicle with A.B.S.>
Fuel main hose

Fuel return hose

Rear splash shield {R.H.)
Fuel filler cap

Fuel filler neck

Packing

Fuel filler hose

Vapor hose .

Fuel tank assembly

CowNOORWL M=

—_

Fuel gauge wiring harness connector

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

03Sons

Fuel gauge wiring harness
Vapor hose

Two-way valve and breather case as-
sembly

Breather case

Two-way valve

Fuel gauge unit

Packing

Fuel pipe assembly
Packing

Fuel cut off valve

Packing

© Mitsubishi Motors Corporation  Jun. 1992
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13-194 FUEL <4D68> - Fuel Tank <Wagon>

<4WD>
Pre-removal Operation Post-installation Operation
# Draining the Fuel. o Refilling the Fuel
® Checking for Fuel Leaks

Removal steps

Spare tyre carrier

Spare tyre

Rear splash shield (R.H.)
Fuel filler cap

Fuel filler neck

Fuel filler hose

Fuel main hose connection
Fuel return hose connection
Fuel gauge wiring harness
connector

Fuel gauge unit connector
. Fuel tank assembly

. Vapor hose

. Two-way valve and breather
case assembly

Breather case

. Two-way valve

Fuel main hose

Fuel return hose

Fuel gauge unit

Packing

Fuel cut off valve

. Packing

LoNaakwh—

— —
- )

Y
CIMN

[N JE QT G G G VY
SOEIDT A

v
j—y

0380117

24 Nm
2.4 kgm
17 ft.lbs.
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FUEL SYSTEM <4D68> — Fuel Tank <Wagon> 13-195

o3sons

0370038

© Mitsubishi Motors Corporation

Jun, 1992 .

SERVICE POINTS OF REMOVAL EnsceAa

9. REMOVAL OF FUEL GAUGE WIRING HARNESS
CONNECTOR

(1) Lower the fuel tank slightly and support it in this condi-
tion with a transmission jack.

(2) After disconnecting the fuel gauge unit and pump con-
nector, disconnect the fuel harness from the fuel tank.

INSPECTION E13GCAP
FUEL CUT OFF VALVE

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 ckay.
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13-196

FUEL <4D68> — Fuel Filter

FUEL FILTER

REMOVAL AND INSTALLATION

Re
(1)

NogikwnD =

moval steps

Fuel r_nain hose connection
Fuel filter assembly

Water level sensor (Refer 10 P.13-182)
Fuel filter cartridge (Refer to P.13-183)

Breather screw
Fuel filter pump
Fuel filter bracket

2 <

E13ZA~

S
( 6 ,éﬁ
‘ e 7 @ @ (-_-L * J
5— &
1
4 Yo
[LTT]
12-14 Nm
1.2-1.4 kgm
8.7-10 ft.lbs.
3
\
0350070

Float

18W521

25-30 mm
(1.0-1.2in.)

03F007

© Mitsubishi Motors Corboration
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INSPECTION
INSPECTION OF 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.

E13ZCAA

SERVICE POINTS OF INSTALLATION
1. INSTALLATION OF FUEL MAIN HOSE
Insert each hose securely as far as the stepped section on
the pipes.
Insert each hose 25-30 mm (1.0-1.2 in.}. If the pipe side is
too short, insert the hose as far as possible.

E13ZDAA
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FUEL SYSTEM <4D68> - Accelerator Cable and Pedal 13-197

ACCELERATOR CABLE AND PEDAL Eta0A1
REMOVAL AND INSTALLATION <L.H. DRIVE VEHICLES>

Post-installation Operation
¢ Adjusting the Accelerator Cable
{Refer to P.13-182.)

O7TS0013

0750012

Removal steps of accelerator cable

1. Clip
2. Accelerator cable 1 _ 0780025

Removal steps of accelerator pedal 3 4'“
29

3. Bushing and accelerator cable connec-
tion

Accelerator pedal assembly

Spacer

Snap ring

Pin

Return spring

Accelerator pedal arm

Accelerator pedal support

Accelerator pedal stopper

SoLoNoGM

——
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13-198 FUEL SYSTEM <4D68> - Accelerator Cable and Pedal

REMOVAL AND INSTALLATION <R.H. drive vehicles> E130A:2
Post-installation Operation
* Adjusting the Accelerator Cable 5 Nm
0.5 kgm

{Refer to P.13-182.} 1 -
1 3.6 ft.bs.
10 Nm - @

1 1
@9\/ S
) é 14B0196
2
3 14/@ 0750020
4 Nm
0.4 kgm
2.9 ft.ibs.
? 10
0750016
R & 10
9
tl 1 Removal steps of accelerator pedal
| 3. Bushing and accelerator cable connaction
4. Split pin
5. Washer
13 =i 6. Clevis pin
0750002 7. Brake and accelerator pedal assembly
8. Snap ring
9. Washer
10. Accelerator pedal
11. Return spring

Removal steps of accelerator cable

1. Clamp and cable band
2. _Accelerator cable

Stopper
Brake pedal assembly
. Accelerator pedal stopper

— — —
Ll -
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