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FBC SYSTEM CHECK PROCEDURE CHART (Use FBC Harness Connector - MD998475)
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EC| Checker Engine
Operation Centrel Unit Tast
Check Item Terminal # Condition Specification
Saiect Check Checked
Sweitch Switch
1 Power supply 12 Igrition switch "LOCK" — “ON" 1 - 13y
2 Ignition pulse ' 5 lgnition switch "LOCK" — “START" 2V - BV
3 Throttle position 2 Igrution switch Accelerator fully closed 04av - o7V
SENsor “LOCK" — "ON"
(warm encging) Accelerator fully opened 45Y - haV
4 Vacuum switch for idle 10 Igrition switch "LOCK" — "ON" a'— 13y
pasition —
Idling lwarm enging) ov - 0BV
5 Eleetne choke relay 59 Ignition switch “LOCK" — "ON" oV - 0B
Set to
A }d“ng 13V 15%
6 Cold mixture heater 81 ldling Engine coolant tempera oy - 0BY
relay ture less than B0°C (140°F)
| Engine coalant tempera: 13V = 15¢
ture more than B0°C (140°F) |
7
8
)
10
Engine control unit terminal
{Largel (Small)
—-w-c'._‘—,__-—...-?.—:% FoT— o,
==§‘I=4.'1! 3| X456 51 52 53 54
7,8 9 10/11]12]13 55 56 57 58 59
View from front as installed in engine control umt
QaPDLE
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- [
Ll Checker [ Engine
EHDE;,;:“E,? Control Unit Test
b Check lterm Terminal # Condition Specification
select Check Checked
Swilch Switch
B 1 Cold spark advance 55 Start the engine, then Engine coclant tempera- v - 0.8Y
control solenoid valve hiobd 1dling ture less than bO°C (122°F)
Engine coolant tempera- Ay - 15V
ture more than 50°C {122°F)
2
3
4
5 Engine coolant 3 Ignition switch 07C {32°F) 34V - 38V
temparature Sensor "LOCK" — "ON"
20°C (6B°F) 24y -2
40°C (T047F) 1.5V — 1.BY
BOC (176°F) 0.8y - 07V
S8l 1o
g (i Feedback solencd 52 lgnitton switch “LOCK" — “ON" 17V =13V
yalve =
Idling lwarm engiriel 2 - 12V
7 Slow cut salenoid 56 | ldling oV - 0.6V
valve
Duick deceleration from above 4,000 rpm to idling Mormentanly
in "MW position 18V — 15Y
| g Chygen sensor 1 Hald engine at a ecnstant spead above 1,300 rpm, ov - 1V
10 seconds after stan of warm anging
lpulsates|
| 29— 3yt
g Sacondary air control 5] Idling, 10 seconds after start of warm engine ov - 06Y
solanoid valye then
| 13V - 15V
Cuick deceleration from above 2,000 rpm 1o idhing Marmentarily
in“MN" positon drop
10 Power supply for sensor B8 lgnition switch "LOCK" — "ON" 456Y - 55V
NOTE

* Since specifications may differ, check the other air-fuel rano related components when cormponents other than the oxygen sensor

are defectivn,
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CARBURETTOR APPEARANCE £13788C

-
Delay valve
B | Depression chamber Mixture control
\\ valve Feedback solencid valve
_ Two-stage choke
breaker
"
Electrical
auto-choke
~Dash pol
Acceleration pump
| i Deprassion Bowl vent valve 1FU0380
o | chamber
A -
View B
Feadback solenoid valve
Fuel cut solenoid valve
Vacuum nipple F Dash pot
{vacuurm switch| |
Speed adjusting
screw No. 1
nnchment
Spead
adjusting
N’ Acceleration o v screw No. 2
pump =
Vacuum nipple £, PO Throttle position sensor e
Vacuum nipple A (VRV) {EGR vaive)
Vacuum nipple D Speed adjustng
(distributor) screw No, 3
View A View C
o
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=1 THROTTLE POSITION SENSOR ADJUSTMENT

{1) Loosen the accelerator cable sufficiently.

{2) Completely loosen speed adjustment screw No. 1 (SAS-1),
and check to be sure that the throttle valve is completely
closed.

If the throttle valve is not completely closed, the speed
adjustment screw No. 2 (SAS-2) is contacting the free lever,
so completely loosen the speed adjustment screw No. 2
(SAS-2) and then check again to be sure that the throttle
valve is completely closed.

Becord the number of tums loosened,

NOTE
1. Turming the screw counterclockwise closes the valve,
2. Atthis time, the fast idle control should be released (the

Fast idle lever not resting on the fast idle cam).
cam

Lever

TFLIZR0

(3) Disconnect the throttle position sensor connector,

(4) Connect the special tool (harness connector) between the
fermale and male side terminals of the throttle position
sensor connector.

(5) Connect a voltmeter between the blue clip (sensor output)
and red clip (sensor earth) of the special tool (harness
connector).

Caution
Use an accurate digital voltmeter.

NOTE

Connections between the throttle position sensor connec-
tors and the special tool terminals are as follows

Throttle position
Sensor connector

1FUD414

k-1 Black Red Throttle position sensor connector Special tool
@ Terminal (3) (sensor output) and Terminal Blue
Terminal (2) (sensor earth) and Terminal Red

(6] Turn the ignition switch to ON. (Do not start the engine.)
(7) Measure the output voltage of the throttle position sensor.

Standard value: 0.250 V

MDe9B84 78 BFUOT TS
& Miitsubishi Motors Corporstion MAY BE PWMEBRDZ
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Throttle position Sensor

{FLA2Y

Vacuum

/

Engine speed (rfmin |

Y

TFLa?

(& Mitsubishi Motors Corporation  MAY 88

{8) If it is out of specification, loosen the throttle position
sensor attaching screw and adjust it by turning the throttie
position sensor to the standard value.

NOTE
Turning the throttle position sensor clockwise increases the
output voltage

(9) Turn the igmition switch to OFF

(10iTighten the SAS-1 and SAS-2 the amount recorded in step
(2). (Return it to its original position.)

{11)Remave the harness connector (MDS98478), voltmeter and
then connect the throttle position sensor connector,

{12)Adjust the play of the accelerator cable.

{13)Start the engine and check that the idle speed is as

specified.

Curb idle speed:
For the first 500 km (300 miles) 750 *138 r/min.
After 500 km (300 miles) 800 + 100 r/min.

{14)If the SAS-2 has been loosened, paint the SAS-2. <Vehicles
for Switzerland>

DISTRIBUTOR ADVANCE CONTROL VACUUM (D
VACUUM) INSPECTION

Hefer to P.13-17.

EGR VALVE CONTROL VACUUM (E VACUUM)
INSPECTION

Refer to P.13-1B.

¥|FE)\:“GDHTHDL VACUUM (A VACUUM) INSPEC-

Inspection condition
e Engine coolant temperature: 80 — 90°C (176 — 194°F)

{1) Disconnect the wvacuum hose from the carburettor A
vacuum nipple and connect a hand vacuum pump 1o the
nipple,

(2) Start and race the engine to make sure that the A vacuum
increases gradually with the engine speed.

NOTE

If an abnormality is found in the way the vacuum changes, a
blocked carburettor A port is suspected. Therefore, clean
the port as necessary,
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Vacuurm

Engine speed [r/min )
{FUa48

FPrimary

=

O1AG4RS

Saconda
Diaphragm | '“0::}

chamber

DITROSTE

1FLI3ES
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VACUUM SWITCH CONTROL VACUUM (F
VACUUM) INSPECTION

Inspection condition
e Engine coolant temperature: 80 — 90°C (176 — 194°F)

(1) Disconnect the wacuum hose from the carburettor F
vacuum nipple and connect a hand vacuum pump to the
nipple.

{2) Start and race the engine to make sure that the F vacuum
drops rapidly
NOTE
If an abnormality 1s found in the way the vacuum changes, a
blocked carburettor F port and vacuum passage are
suspected. Therefore, disassemble and check the car-
burettor,

CARBURETTOR SECONDARY VALVE OPERA-
TION INSPECTION

(1) Remowve the airr cleaner.

{2} Remove the secondary valve vacuum hose from the
carburettor throttle body and connect a hand vacuum purnp
to the disconnected end of hose,

(3) With a vacuum of 14 kPa (0.14 ka/cm?, 1.9 psi) applied by
the vacuum pump, fully open the primary throttle valve and
check that the secondary throttle valve also opens fully. (For
vehicles for West Germany, 1/3 10 1/4 of the total opening)

Vacuum is not held in
depression chamber, (leaky)

Replace depression chamber.

Clean sscondary throttle
{ valve and related pars.

Vacuum is held but secondary
valve does not operate,

PWMEBSOZ
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CARBURETTOR ACCELERATION PUMP INSPEC-
TION

(1) Remove the airr cleaner cover.

(2] While opening the choke valve, open the throttle valve and
check that fuel is injected from the pump nozzle
If fuel is not injected, clean the carburettor fuel passage,

Primary outer
venturi

N Follow-up pueh rod Primary throttle valve
V8" _spring IFU18?

Choke valve CHOKE VALVE INSPECTION

(1) Hemove the ar cleaner.
12) Move the choke valve with a hinger to check if it moves
smoothly without play.

When there 1s marked play Replace the fioat chamber
cover assembly
When there i1s a malfunction Clean around the choke and
{seized upl apply a small amount of il
i to the choke shaft

ELECTRIC AUTO-CHOKE INSPECTION

Electric auto-choke  Two-stage choke
breaker

Manifold vacuum

- —Choke opener

IFLI3AE 1FLI3ES

& Mitsubishi Motors Corporation MAY 88 PWMERBD2
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Bimetal
assembly

\ \l\

\ Mating mark 1 =
‘:' g I i‘ s :l
o i | :

Carburettor float
chamber cover

1FLEES
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(1) Check the mating marks on the electric auto-choke body
and bimetal assembly to make sure they are matched. If
they are not matched, match them.

NOTE

1. For information concerning the disassembly and reas-
sembly of the bimetal assembly, refer to the Engine
Workshop Manual.

2. Likely symptoms of mating mark dewviation

Mating mark Symptom
Dewates to the right Startability 1s good but plugs
(clockwise) become sooty easily
Dewviates to the left Startability is poor and the
{counterclockwise) engine stalls easily

{2) Check that the engine coolant temperature is 10°C (50°F) or
lower,

(3) After starting the engine, check the operation of the choke
valve and the fast idle cam while holding onto the electrnic
auto-choke body.

Electric auto-choke Gels hot gradually after the engine
body is started
Choke valve Opens as the ternperature of the

umetal assembly rises

Fastdle cam The fast idle breaker operates when
the engine coolant becomes hot,
cancelling fast idle

{4) If the electric auto-choke body does not become hot after
the engine is started, check the electric choke,

ELECTRIC CHOKE HEATER INSPECTION

(1) Disconnect the electric choke heater connector and check
for continuity of the heater.

Normal state: Should be conductive [approx. 6 f{}
resistance at 20°C (68°F)]

i2) |f the heater is not conductive, replace the electric choke
body (bimetal assembly).
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o
Electric chokea

e

Electranic
control unit

e
Alternator
terminal (L)

s
Igniticn
switch (1G:)

=
Electric choke
PTC heater

* M.C. = Normally closed

{Front view at relay side}

01 ROaTA
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ELECTRIC CHOKE RELAY INSPECTION

(1) Bemove the electnc choke relay.
(2) Check for continuity between the terminals both when the
relay coil is energized, and when not.

Descriptian Measuring Continuity
terminal
When 15—+ (2) Conductive (0 :
de-enargized | —
) —@ Non-conductive (= )
-@ Conductive
(approx. 100 (1)
(3 —(a) Conductve {0 (1) 3
When (3 —(a) Non-conductive (= {1)
enargized
NOTE

1. — indicates the direction of the flow of the current. Check the
tester polarity before testing

2. Toenergize the relay coil, apply battery voltage directly to
terminals (i) - (a)

3. Take care as application of battery voltage to the incorrect
terminals can damage the relay,

(3) If the continuity test fails, replace the electric choke relay

NOTE

It the electnc choke body remains cool after starting the
engine even though the electnc choke heater (PTC heater)
and electric choke relay are normal, check the vehicle body
harness circuit,
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e Ee— s
CHOKE BREAKER SYSTEM INSPECTION
When the temperature is lower than When the temperature is 18°C (65°F)
18 C (65 F) (1st stage) of higher (2nd stage)
A B Manifol
Choke valive ‘-va:m;?nd
Lewver P
WS =
|
N\ .
- |
Choke breaker Intake manifold
od Stﬂppar VaCUUm
Intake manifold
1FLI392
Delay valve'
| |
: Thermao valve
Frimary Secondary | | [closes above
thratile | throttle | | 18°C {BS°F))
vaive |

<~ |

Manifold vacuum =——I

rmanifald

To the intake

TFL39N

{1) Remove the air cleaner
{2) Check conditions of the choke valve according to the
procedures given in the table below.

Step Enging coolant

Checking condition

Normal choke valve

Probable cause of

breaker during idiing

lemperature operation trouble
1 Lowver than Before starting the Closes fully Defective bimetal
10"C {50°F) Engine a;semblv
Linkage operational
defective
2 Lowar than Start engine and run dle Opens slowly and slightly ® Clogaed delay valve
10°C (58°F) ifully depress accelerator limmediately atter start- ® Broken diaphragm
pedaland then start) ing) lgap approx, 1.5 mm lchamber &)
(0059 in,}|
3 Lowver than Disconnect vacuum hase Stationary valve ® Faulty thermo valve
10°C (BO°F) [white stnipe} from choke

4 Higher than
2B7C (T7°F)

Connect vacuum hose
(white stripe) and run
engine dle

When the choke valve is
closed hghtly with finger,
stops at larger opening
than step 2 [gap approx
Imm (0,12 )]

& Faulty thermo valve
& Broken diaphragm
{chamber B}

£ Mitsubishi Mators Corporation MAY B8
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CHOKE BREAKER OPENING INSPECTION AND
ADJUSTMENT

(1) After inspection of the choke breaker system, disconnect
the vacuum hose {white stripe) from the choke breaker and
make the foliowing check.

(2) With the engine idling, close the choke valve lightly with a
finger until the choke valve stops, Then, measure the choke
valve to choke bore clearance.

Standard value: 1.4 - 1.6 mm (0.055 - 0.063 in.)

FUEL - Service Adjustment Procedures <FBC>

Choke valve

{3) If the elearance is not as specified, stop the engine, remove
the bimetal assembly and adjust the rod end opening for
standard clearance.

NOTE
When removing the bimetal assembly, make a mark on the
electric choke body.

<Information>

N — Rod end Valve Expected result
Choke breaker rod ~— s opening clearance
Large Large Poorer startability and
stall more likely
Small Small Spark plug likely to get
SO0ty

1FU3ad

(4)

{5)

Reconnect the removed white stripe vacuum hose and
measure the choke valve to choke bore clearance as in step
(2).

Standard value: 29 — 3.1 mm (0.114 - 0.122 in.)

It the clearance 15 out of specification, adjust by the
adjusting screw.

<|nformation>

Turning the adjusting screw changes the valve clearance as
follows:

Adjusting Valve
screw turming clearance Expected result
direction
Ciockwisa Small Better startability but
plug mare likely to get
SO0ty
Counter Large Poor startability and stall
clockwise more likely
& Mitsubishi Motors Corporation MAY 88 PWMEBE0Z
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FAST IDLE INSPECTION AND ADJUSTMENT

Electric auto-chioke  Twio-stage
choke breaker

Manifold
vacuym
Choke opener

1FLIZEE

Choke breaker

|

Intake manifold
vacuum

1FLIZ60

& Mitsubishi Motors Corporation  MAY B8

Inspection conditions

® Engine coolant temperature: 80 — 90°C (176 — 194°F)

e Lamps, electric cooling fan and accessories: Set to OFF

e Transmission: Neutral <N or P for vehicles with AT>

e Steering wheel, Centre position <\ehicles with power
steering=

Air cleaner: Removed

Tachometer: Installed

{1) Disconnect the vacuum hose (yellow stripe) from the choke
opener.

{2) Set the lever on the second highest detent of fast idle cam
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(3) Start the engine and check the fast idle speed.
Standard value: 2,700 + 200 r/min.

(4) If the fast idle speed is out of specification, adjust with the
fast idle adjusting screw,

<Information>
Turning the adjusting screw changes the fast idle speed as

follows:
Fast idle Adjusting screw Valve i Fast idle
adjusting screw  1FL3s6 turning direction clearance speed
Clockwise Large Increases
Counterclockwise Small Decreases

(5) If the fast idle adjustment has been made, paint the fast idle
adjusting screw. <\Vehicles for Switzerland>

(6) Connect the vacuum hose removed in step 2 to the choke
opener and check that the choke opener cancels the fast
idle,

@ Mitsubishi Motors Corporation MAY 88 PWMEBHDZ
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COMPONENTS LOCATION AND VACUUM HOSE LAYOUT
COMPONENTS LOCATION

1BPO254
Name Symbaol Name ~| Symbol
Aur condimoner Compressor relay A Engine speed sensor [ignition coil &) H
Air conditioner switch B Feedback solenoid valve I
Cold advance control solenoid valve ) ; élw;;en SENSOr o
Cold mixture haater relay D . ..‘jluw cutsoalenod valve K
Electne Ennkn relay [- ; .I hrr.;tat_: POSIION SEnsor L
Eneging ::n:;;nlf-;:-l unit I.' Maguum switch M
Enping coolant temperature sensor _'Z.; -
NOTE

Component names are listed in alphabetical orde

o Mitsubishi Motors Corporation MAY 88 PWMEBEDZ



FUEL - Service Adjustment Procedures <FBC>

13-47

| ANV P
\ Airconditioner § | [ LA R
| comperssorrefay | (| | ’ { .
kg
.'¢"""1"“... |

' Airconditioner= |
= switch &

=g, |
A &

208
‘l o\

|
L0

S ==y i
:_-: B T ,'

T=a)"

i
|
4\
LY
] |
bl

FLES-1LT ]

s z"ll f—n N Wlfﬁﬂ'?fﬂu
= Cold mixture j" f'\jf& h o %
% ——— heater refay _- _".IH\ -q-___:{_. ,\\

Cold advance control

P b | solenod valve =
Bl \ e f
o K | \ ) ] -
BN e N ’/.: =y A0
aVeils f
I." =1 i - A > = ;

/ Electric
/  choke relay

I'.
r e 'a
“ --\.--'_ e T!”T‘\l =
o 1] o &
- ML &
"““-\__5 L__.L_ iy
T — o . i
= I F=tpme—
e .
/ |
i I 1 |
I Li_’-;__Engme
= control unit
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VA Throttle pasition ‘ :
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VACUUM HOSE PIPING DIAGRAM
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RELATION OF CONTROL FUNCTIONS

I

Function Barffuel lgrution Throttle Cold Electric Individual part
mrixture timing openar mixture choke check page
. rato contral control heater relay
e S control relay control
Related parts s control
Ignition power supply {inter- X X x X b4
> | locked with ignition switeh)
5 | tgnition col © X X X X X Refer ta GROUP 16
By — Igniticn System,
g Engine coolant termperatura X X X X P.13-50
o | sensor
=
g Throttle position sensor X P.13-51
=] =
g Oxygen sensor X P.1352
(5]
Yacuum switch X P.1362
| Feedback solencid vilve X P.13-63
Slow cut selenoid valve X P.13-63
E Cold advance control X Refer to GROUP 55
= solenoid valve —Service Adjust-
E | ment Procedures
— 2
| Cold rmixtura heater relay X P.13-55
e i g
| Electrical choke relay X P 13-41
NOTE

The X symbaol indicates applicability .

16R13%1

i} Mitsubishi Motors Corporation  MAY 88

ENGINE COOLANT TEMPERATURE SENSOR IN-
SPECTION

INSPECTION
{1} Remove the engine coolant temperature sensor from the

intake manifold.

(2) With temperature sensing portion of the engine coolant
temperature sensor immersed in hot water, check the
electrical resistance. The sensor should be held with its
housing 3 mm {0.12 in.) away from the surface of the hot
water.

PWMEEBBOZ
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13-51

Engine coolant
temperature sensor

Sensar
outpul

Sensor
garth

otR0129

Engine cootant temperature
SENsS0r connector
01RO133

earth

é— . o= Output
: -

QoW eEr
supply

Eh :I Sensor
{3}

01R0480

Aed

Blue

AFLDYET

To the spark plugs

To the distributor

Body harmess

Igritian
switch

Igrition coil

Earth wire
(connect during testing)

dFLU0E]
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Standard value:

Resistance ki)

Termperature °C {°F)
0132) o 59
‘Eé_ﬂﬁi-:‘sl 25
h 40 (104) e
80 (176) 0.3

(3} If the resistance deviates greatly from the standard value,
replace the engine coolant temperature sensor.

INSTALLATION

{1} Apply sealant (3M NUT Locking No. 4171 or equivalent) to
the threaded portion.

{2) Install the engine coolant temperature sensor and tighten it
to the specified torque

Sensor tightening torque:
20 — 40 Nm (2.0 - 4.0 kgm, 15 - 28 ft.lbs.)

{3) Fasten the harness connectors securely.

THROTTLE POSITION SENSOR INSPECTION

(1) Disconnect the throttle position sensor connector.

{2) Connect the special tool (harness connector),

{3) Measure the resistance between the black clip (sensor
power) and red clip (sensor earth).
Standard value: 3.5 - 6.5 k{l

(4) Connect an ohmmeter (analogue type) between the red chip
{sensor earth) and blue clip (sensor output),

[5) Operate the throttle valve slowly from the idle position to
the full open position and check that the resistance makes a

smooth change proportional to the degree of the throttle
valve opening

MOTE
The resistance changes within the range from approx. 0.5
ki) to the value measured at step 2.

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

Throttle position sensor installation torque:
25 - 45 Nm (0.25 — 045 kgm, 1.8 - 3.3 ft.lbs.)

ENGINE SPEED SENSOR (IGNITION COIL © TER-
MINAL) INSPECTION

Check that there is continuity between the ignition con ©
terminal and the engine control unit terminal No, 5.

NOTE
Shake the harness connector to check for a lurking open circuit,

-
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Housing Spring

Sensor element

I3EGET

7 BEMT130

OXYGEN SENSOR INSPECTION

Caution

1. Before making the inspection, warm up the engine until
the engine coolant temperature reaches 80 — 90°C (176
— 194°F).

2. Use an accurate digital voltmeter.

(1) Disconnect the oxygen sensor connector and connect a
voltmeter to the oxygen sensor connector,

{2} While repeatedly racing the engine, measure the oxygen
sensor output voltage,

Engine Oxygen Sensor Remarks
output voltage
Racing Approx. 1V Make air-fuel mixtura
richer by accelerator
I operation

Oxygen sensor installation torque:
40 — 50 Nm (4.0 — 5.0 kgm, 30 - 36 ft.lbs.)

VACUUM SWITCH INSPECTION

(1) Disconnect the vacuum switch connector,

(2) Using a vacuum pump, apply a vacuum to the vacuum hose
nipple of vacuum switch and check for continuity between
the switch terminals

Vacuum gauge Measunng Continuity
terminals
9 27 kPa (027 kglcm, (11—(2) Mon-conductive
(1} } e 3.9 psi) or less oo £2)
41 kPa (0,41 kg'crm?, ) Conductive
5.8 psi) or more {06y

& Mitsubishi Motors Corporation MAY 88

(3) If the result of the check is other than specified, replace the
vacuum switch assembly,

PWMEBOZ
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1FU426

—

N3RDTAS

|FL4ES

(£} Mitsubishi Motors Corporation MAY B8

FEEDBACK SOLENOID VALVE SIMPLE INSPEC-
TION

(1) Disconnect the feedback soclencid valve connector.

(2) Apply battery voltage (approx. 12 V) between the solenoid
valve terminals and check that the solenoid valve operates
with a click,

If no click is heard, replace the solenoid valve.

{3} Measure the resistance of the solenoid coil,
Standard value: 54 — 66 () [at 20°C (68°F}]

{4) Ensure that there is no conductivity between the solenoid
coil and the body earth

SLOW CUT SOLENOID VALVE SIMPLE INSPEC-
TION

{1) Disconnect the slow cut solenoid valve connector

PWMEBS02
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(2) Apply battery voltage (approx. 12 V) between the solenoid
valve terminals and check that the solenoid valve operates
with a click.

If no click is heard, replace the solenoid valve.

(3) Measure the resistance of the solenoid coil.
Standard value: 48 — 60 ) [at 20°C (6B°F)]

(4) Ensure that there s no conductivity between the solenoid
coill and the body earth.

COLD ADVANCE CONTROL SOLENOID VALVE
INSPECTION

NOTE
Before removing vacuum hoses from the solenoid valve, put
marks on the hoses so they can be reinstalled correctly.

(1} Disconnect the vacuum hoses (white stripe, red stripe)
from the solencid valve.
(2} Disconnect the harness connector.

{3) Connect a hand vacuum pump to the nipple where the
white striped vacuum hose is connected
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{4) Apply a vacuum and check the air tightness when both

~ battery voltage is directly applied to the solencid valve
J"/ Ifr terminal, and when no voltage is applied.
I 7 O 8
2 T Battery voltage MNormal state
=3k -
\ ) = Applied Vacuum leaks
E} || — Not applied Vacuum s held

g
e e TFUEM 24

(5] Measure the solenoid coil resistance,
Standard value: 36 — 44 (] [at 20°C (68°F)]

COLD MIXTURE HEATER INSPECTION
Refer to P.13-24,

COLD MIXTURE HEATER RELAY INSPECTION

Caution

When applying battery voltage directly to the heater,
connect the correct terminals. Incorrect connection can
damage the relay.

(1) Remove the cold mixture heater relay.

{2) Check for continuity between the terminals when both the
7 Battery relay coll is energized, and when it is not,
L:T r= | Cold mixture heater
3 IEI Engine control unit Description Measuring Continuity
{1} - terminals
31 Ignition switch.
= Mot 3 —& Mon-conductive
energized {with = {] resistance}
Energized @ = _ Conductive
(with 0 £ resistance)
FL0426
NOTE
" Energized means battery voliage directly applied between terminals
(and @)
i€ Mitsubishi Motors Corporation MAY 88 PWMEBBOZ
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SERVICE ADJUSTMENT PROCEDURES
<MPI-SOHC>

GENERAL INSPECTION
ACCELERATOR CABLE INSPECTION AND ADJUSTMENT

(1) Turmn the air conditioner and lamps OFF.
Perform the inspection and adjustment at no load.

{2) Warm the engine up until it is stabilized at idle.

(3) Confirm that the idle speed is at prescribed r/min,

(4) Stop the engine (ignition switch OFF).

(6) Confirm that there are no sharp bends in the accelerator
cable.

{6) Check the inner cable for correct amount of slack.

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

(1) Turn the ignition switch to the ON position {(without
starting the engine} and leave in that position for
approximately 15 seconds in order to initialize the idle
speed control motor,

EVIFCAP

(2) Loosen the adjusting bolts on the air intake plenum, and
then secure the outer cable so that the free play of the
inner cable will be the standard value

Standard value:
=M/T=>
<A/T>

NOTE

If there is excessive play of the accelerator cable, the
vehicle speed drop ("undershoot”) when climbing a slope
will be large.

If there is no play (excessive tension) of the accelerator
cable, the idling speed will increase.

{8) Canfirm that the throttle valve fully opens and closes by
gperating the accelerator pedal.

(9) Confirm that the throttle lever stopper touches the idle
position switch.

1-2mm (0.04-0.08in.)
3-5mm (0.12-0.20in.)

FUEL PUMP CONNECTOR DISCONNECTION (HOW TO
REDUCE THE FUEL PRESSURE) E1IHABC

FPerform the following operations to release the pressure
remaining in fuel pipe line so that fuel will not flow out.

{1} Remove the rear seat cushion. (Refer to GROUP 52 — Rear
Seat.)

(2) Disconnect the fuel pump harness connector.

(3) Start the engine, and after it stops by itself, turn the ignition
switch to OFF.

{4) Disconnect the battery [-) terminal.

{5) Connect the fuel pump harness connector,
PWMEBBD2
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SERVICE ADJUSTMENT PROCEDURES
<MPI-SOHC - Vehicles built up to May
1992> Erarca

GENERAL INSPECTION
ACCELERATOR CABLE INSPECTION AND ADJUSTMENT

{1) Turn the air conditioner and lamps OFF.
Perform the inspection and adjustment at no load.

{2) Warm the engine up until it is stabilized at idle.

{3) Confirm that the idle speed is at prescribed r/min.

(4) Stop the engine lignition switch OFF).

(6) Confirm that there are no sharp bends in the accelerator
cable,

(6) Check the inner cable for correct amount of slack.

(7) I there is too much slack ar no slack, adjust the play by the
following procedures,

(1) Turn the ignition switch to the ON position (without
starting the engine) and leave in that position for
approximately 15 seconds in order to initialize the idle
speed control maotor.

(2) Loosen the adjusting bolts on the air intake plenum, and
then secure the cuter cable so that the free play of the
inner cable will be the standard value.

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

NOTE

If there is excessive play of the accelerator cable, the
vehicle speed drop ("undershoot”) when climbing a slope
will be large.

If there is no play {excessive tension) of the accelerator
cable, the idling speed will increase.

{8) Confirm that the throttle valve fully opens and closes by
operating the accelerator pedal.

(9) Confirm that the throttle lever stopper touches the idle
pasition switch.

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

Perform the following operations to release the pressure
remaining in fuel pipe line so that fuel will not flow out.

{1} Remove the rear seat cushion. (Reter to GROUP 52 — Rear
Seat.) <2WD>

(2) Disconnect the fuel pump harness connector. On 4WD
vehicles, disconnect the fuel pump connector from the
upper part of the fuel tank located under the cargo
compartment.

(3) Start the engine, and after it stops by itself, turn the ignition
switch to OFF.

{4) Connect the fuel pump harness connector.

PWMEBBOZ-F REVISED
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Adiusting bolt
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% Accelerator
N switch
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ACCELERATOR SWITCH INSPECTION AND ADJUSTMENT

E13HaAR

(1) After warming up the engine, check to be sure that the
accelerator switch is ON when the accelerator pedal is in its
free state. If there is a malfunction, adjust it by using the
adjusting bolt

{2) Press the accelerator pedal by hand until the accelerator
switch switches from ON to OFF and confirm that the
amount of pedal movement (A in the illustration) is within
the standard value range.

Accelerator switch switching point
Standard value range: 2 — 6 mm (0.08 — 0.24 in.)

(3) If the distance (A in the illustratton) 18 not within tha
standard value range, adjust it by using the adjusting bolt.

FUEL FILTER REPLACEMENT EVIFZAN

(1) Remove the air cleaner. (Refer to GROUP 16 — Air Cleaner.)

(2] Reduce the internal pressure of the fuel pipes and hoses.
(Refer to P.13-56.)

(3) Remove the eye bolt while holding the fuel filter nut
securely

Caution
Cover with rags to prevent fuel from splashing.
{4) Remove the fuel filter
(51 When the fuel filter is remounted, use new gaskets and
tighten the high pressure fuel hoses to the specified torgque,
(6} After the installation s completed, check whether or not
there is fuel leakage.
(1) Apply battery voltage to the termunal for fuel pump
activation so as to actuate the fuel pump.
(2) Check for leakage from the fuel line with fuel pressure
apphed.

FUEL CONTROL SYSTEM CHECK £136GOH

Caution

1. When the battery voltage is low, no detection of
abnormality can be made. Be sure to check the battery
condition before starting the test.

2. Diagnosis data is erased if the battery terminal or the
engine control unit connector is disconnected. Do not
disconnect the battery terminal before the diagnosis
result has been read completely.

3. After the check and corrections have been finished,
disconnect the negative terminal of battery for 10
seconds or more and connect it again to make sure that
the abnormal code is erased.

PWMEBSD2
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CHECKING THE ENGINE WARNING LAMP (MALFUNCTION
INDICATOR LAMP)

The engine warning lamp lluminates if an abnormal condition
occurs in an item related to exhaust gas scavenging.

This lamp illuminates for about two seconds when the ignition
switch is switched ON, and after which it goes out.

NOTE

if the lamp does not illuminate when the ignition switch is
switched ON, check for disconnected or damaged wiring of the
harness, a blown fuse, or a burned out bulb of the lamp.

Engine Warning Lamp lllumination Points

Computer

Air flow sensor

Intake air temperature sensor

Throttle position sensor

Maotor position sensor

Engine coolant tempearature sensor

Crank angle sensor

No. 1 cylinder top dead centre sensor

Detonation sensor®

Baromelne pressure sensor

Injector

Fuel pump

NOTE
*- Vehicles for Europe

CHECKING THE SELF-DIAGNOSIS OUTPUT
<Using the Multi-use Tester>

(1) Switch OFF the ignition switch.

(2) Connect the tester side connector of the mult-use tester to
the connector for diagnosis (located beside the fuse box)

(3) Connect the power supply terminal of the multi-use tester
to the cigarette lighter socket.

(4) Switch ON the ignition switch.

(8) Use the multi-use tester to check the self-diagnosis codes.

(6) After completion of the repair or correction of the problem,
switch OFF the ignition switch; then disconnect the battery
terminals for ten seconds or longer and then, after
reconnecting them, check to be sure that no malfunction
code is displayed by the multi-use tester.

(7) Disconnect the multi-use tester.

PWMEBRDZ
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(3}
MP|-diagnosis

ECIBS0

Diagnosis Chart

sing a Voltmeter>

Connect an analogue voltmeter to the self-diagnosis con-
nector.

Turn ignition switch to ON, and indication of engine control
unit memory contents will immediately start. If the system
is in normal condition, the pointer of the voltmeter indicates
a normal pattern, If any abnormality is in the memeory, the
pointer of the voitmeter will deflect, indicating an abnormal
item as described in "“Diagnosis Chart”.

After recording the abnormal item, check and repair each
part according to the check items in "Diagnosis Chart".
If the defective parts have been repaired, disconnect the
negative tarminal of battery cable for 10 seconds or more
and connect it again to make sure that the abnormal code
has been erased.

() Mitsubishi Motors Corporation MAY 88

Output Maltunction code
preferance Diagnosis item Check item (Remedy)
ordar Qutput signal pattem Mo Meamary
1 Engine control (Replace enging control
unit H it
e
1240104
2 Air fiow sensor 12 Retained |® Harness and connectar
& (If harness and connector
I | ” I are normal, replace air
L flow senscr assembly.)
1200704
= Intake air 13 Retained |® Harness and connector
lemperature sensar H m & |ntake air temperatura
| ]--l- SeNsor
L — UL
1240108
4 Throttle position 14 Retamed |® Harness and connector
SEnsar H — lalaln & Throttle position sensor
& |dla position switch
e /== 0L LR e
1A D4
B Maotor position 15 Retaned |® Harness and connectar
SENSO0 H i nann ® Motor position sensar
L == e JL
1240104
6 Engine coctant 21 Retained |® Harness and connector
tempaerature sensar H e Engine coolant lemper-
ature sensor
L
1240107 |
PWHMERBDZ



13-60

FUEL - Service Adjustment Procedures <MPI-SOHC>

Output ; Malfunction code
preference|  Diagnosis tem Check item (Remedy)
arder Output signal pattern No Mermory
i Crank angle sensor 22 Fetaned |® Harness and connector
H — [ {If harness and connector
I are normal, replace
L § 1) = distributor assembiy )
1240107
B Mo 1 cylinder top 23 Retained |® Harness and connector
dead center sensar H P i iIf harness and connector
| I are normal, replace
|2 . . distributor assembly. |
1240107
2] Vehicle spead sensar 24 Retained |® Harness and connector
{reed switch) +|H ® ‘lehicle speed sensor
” ”l ”” {reed switch)
L
I 1240107
10 {Barometric prassure 25 Retained |® Harness and connector
sensor H (if hamess and connector
| | ” | | I are normal, replace
L barometric pressure
1280107 sensor assembly. )
1 Detonation sensor® 4 31 Retained  |® Harness and connector
[ ||‘ 'H_l I'l ® Detonation sensor
L
1 2R BE
12 Imjectar 41 Retained |® Hamess and connector
H —L——[-— e M ® |njector coil resistance
R U P B
200708
13 Fuel pump 42 Aetaingd |® Hamess and connactor
H '—l-—l'— i '” e Control relay
L — e | el
1280108
14 Mormal state H - - =
””“ m””” | (Continue)
L
1240104

NOTE

1. Replace the engine control unit if a malfunction code s cutput aithough the inspection reveals that thare is no problem with the

check items.
2. " Vehicles for Europe

(E) Mitsubishi Motors Corporation  MAY 83
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CHECKING BY USING THE MULTI-USE TESTER

(1) Switch OFF the ignition switch.

(2) Connect the tester side connector of the multi-use tester 1o
the connector for diagnosis (located beside the fuse box).
Connect the power supply terminal of the multi-use tester
to the cigarette highter socket.

Switch ON the ignition switch.

Use the mult-use tester to make the various checks, and
repair if a problem is found.

If the engine warning lamp |malfunction indicator lamp)

lluminates while the checks are being made, check the
self-diagnosis output.

1 3)
Self-diagnosis N 10
check enpnecmr I.f --,\(.‘ ,\- (4)
: | Al B
Multi-use tester
{(MB931268) o
l' EF'IJ[:é;JrI; OTE
&)

been corrected.

(7) Switch OFF the ignition switch

{8) Disconnect the multi-use tester.

(9) Disconnect the battery terminals for ten seconds or longer.
This erases the self-diagnosis code.

(10)Restart the engine. Check (by a driving test and other
means) to be sure that the problem has been corrected.

After repair, check once again to be sure the problem has

Cranking Check (should be performed when engine fails to start, or before starting the engine)

Check item

Deschption

Check condition

MNormal value

Probable cause lor remedy)

Power supply voltage ® Ignition switch: ON 11=13V & | ow battery voltage
® Data readiny ® Mo power supply to engineg control unit
® |tem Mo, (16} i1) Chack power supply circuit
2] Check ignition switch.
| 13) Check control relay
| ®» Dafective ename control unit earth
cirguit
Throttle position sensor | |gnition switch: Hold itin the ON 400 - 600 mVy ¢ Throttle position sensor out of
# Data reading position for mare than 15 secs adjustmeant
® [tem No. (14) (Idle speed control servo set at mitial ® Defective throttle position sensor or
poasition) related circult
# Thrattle valve Idle position e Defective idle speed control servo
drive circuit
Self-diagnosis output & After ignition switch has been held in | Normal * Perform checks associated with
the ON position for more than 15 secs,, diagnosis code
set ignition switch at LOCK and (Note that if engine contral unit backup
disconnect wle speed control servo powear supply circult has an open
connector circuit, the diagnosis code s
& Crank the engine for mare than 4 cleared )
SBCS, e Output of vanous types of diagnosis
® lgnition switch, ON code s often due to an open circuit
{Ehack injector, crank angle sensor, in the power supply or earth circuit.
eto, for open circuit.)
Fuel pump Chack fuel pump Hold return hose Fuel flow pulsa- & Mo gowar supply to fual pump
® Actuator test under both the between fingars tions felt by fingers {1) Check ignition switch (1G, ST)
® [tem Mo, (7) fallowing condi- (2] Check control relay
tions: Listen close to Pump oparation i3] Check related circuits,
® Engine cranking [the fuel tank sound heard ® Defective fuel pump
® Forced activa-
tion of fuel pump
i@ Mitsubishi Motors Corporation MAY 83 PWMEBEO2
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® [tem Mo, (41}

Description
Check item Prabable cause (or remedy)
Check condition Mormal value
lgnition switch 5T ® Ignition switch: |Engine stoppad OFF ® Check ignition switch ST signal
circuit M circuit
® Data read Cranking ON & Check ignition switch.
& [tem No, (18]
Crank angle sensor & Engine cranking |Cranking speed Speed » When tachometer reading is 0. igni-
» Data readin ® Tachometer tion coil primary current is not
® |tem No. 122) connected (1o Approx, 200 imin. | Approx. 200 rimin, intermittent,
check intermit- {1) Check power transistor and control
tent fliow of circuit,
ignition coll {2) Check ignition coil and coll power
primary currant} supply circuil.
& \When speed indicated by the multi-use
tester s abnormal;
(1) Crank angle 5ensor circuit
| defective
(2} Crank angle sensor defective
(2) Timing belt defective
Injector ® Engine cranking | Listen to operating | Injector operating | ® Defective injector
® Data reading sound sound heard & Connector and control relay in loose

contact

Engine coalant Qperation time # Dafective engine coolant tempearalure
tamperatura SENSOr
& |gnition switch 5T circuit defective
0°C (327F) Approx. 17 ms [Injectar operation time shown
15 when battery voltage is 11V and
20°C (B8°F) Approx. 368 ms cranking speed 2560 r/min. or less
® VWhen engine coolant temparature s
BOPC N76%F) Approx. 9 ms o ﬂfi?‘*F‘ﬂ the injectors are injecting
{uel into the four cylinders simul-
| taneausly |
Checking the Sensors
Descriplion
Check item Probable cause lor remedy)
Check condition Mormal value
Self-diagnosis output . Eng’:na: Operated at idla Narmal & Perform checks associated with
(Allow more than two minutes after diagnosis code.
starting engine.) {MNate that if engine control unit
p backup power supply circuit has an
open circuit, the diagnosis code is
cleared.)
& Dutput of various types of diagnosis
code is often due to an opén circuit
in power supply or earth circut.
Oxygen sensor®' & Engine: Warmed |Engine state Volage & |f oxygen sensar output is too high
® Data readin up IMake the when angine 1s suddenly decelerated:
® |tem No. (11} mixiure lean When suddenly 200 m\ ar less (1) Check injector leakage, _
by deceleration |decelerated from 12) Check oxygen sensar signal circuit.
and make it rich | 4,000 rfmin ¢ |f oxygen sensor output voltage is
by racing.) low when engine is raced
When suddenly 600 — 1,000 mVy {1) Check oxygen sensor and signal
raced Circuit,
& Engine. Warmed |Engine speed Voltage » |{ oxygen sensor signal 15 good, engine
up {Check air- control unit is properly controlling
tuel ratio by 800 r/min. lidle) Variable between air-fuel ratio.
use of oxygen 400 mY or less ® |f oxygen sensor output is always low,
sansor signal 2.000 rimin and 600 - 1,000 check for air that may be drawn in,
In addition, m ® |f oxygen sensor outpul voltage 1s
chack control always high, check injector for
by engine leakage
cantrol unit ]
NOTE
*1. Vehicles for Europe
i Mitsubishi Motors Corporation MAY B8 PWMEBS02
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—
Description
Check tem Probable cause for remedy)
Check condition Mormal value
Air flow sensor » Engine. Engine state Fraquency ® |t a sudden, large change occurs in air
# Data reading Warmed up floww sensor output frequency, loose
® [tem Mo, (12} BOO rirmin, lidle) 30 - 4b Hz contact of air flow sensor or
connecton (s suspectad.
2.000 rimin, 68 - B8 Hz ® ‘When air flow sensor output
frequency 15 abnormnally high or low,
Racing Increased accord- check the air cleanar element.
ing to highet & \When air flow sensor output
racing speed frequency is too high, increased
engine resistance or leakage of
COMmprassion pressure is suspecled
Intake air tempearature L] Ignrtlﬂn swﬂch: Inake ar Temperature | & Defective intake air temperature
SEnsor N orenginein  |temperature sensor of related circuits
® Data reading operation
® ltem No, [13) -20°C {—4°F} —20°C (—47F)
0rC 1327F) OrC 327
20°C (BE°F) 207C {68°F)
40°C (104°F) 40°C {104°F}
80°C (176°F) B0°C (176°F)
. !gnl'tu:m switch: |Heat with hair
M driar, ar the hke.
Thrattle position sensor  (® Ignition switch,  |Throttle valve Vaoltage ® Throttle position sensor out of
» Diata reading oid itin ON adjustmeant
® [tem Na. (14} position for Idie position 480 — 620 mV ® Defective throttle position sensor or
mora than 16 related circuit
SECS.
Open slowly Increased in
{proportion (o
degree of valve
opening
Fully open 4,500 - 5,500 mY
Maotor position sensor ® Engne: Letit Engine state Voltage ® |{ voltage is abnormally low, check for
#» Data readin run at idle after air which may be drawn in.
® ltem No. (15} Warrm-up. Idie (BOO rfrmin.) 500 - 1,300 mV o |ivoltage is high either or both of
{idle position the following are suspected,
switch must be (1) Deposit on throttle valve area
in closed state,) (2] Increased enging rasistance
& [f idle speed s abnormal when
everything in the engine 1S function-
ing normally, either or both of the
tollowing are suspected
{1} improperly adjusted idle speed
control and throttle position
Sensor
{2} Defective position sensor or
related circuit
{(When air Air conditioner 800 - 1,800 mV # |f engine speed dogs not Increase
conditioner switch ON when the air conditioner switch is
switch isin 1850 rfmin.) changed from OFF to ON, check the
closed state, DC motor drive circuit
COMpressor # Check air conditionar system
clutch must be
in operation. ] Air conditioner 900 - 1,900 my & Check inhibitor switch and signal
switch OM and carcuit,
shift lever in
“D" range
ii?m rirrin |
Variable resistor*? ® |gnition switch: ON 1-4y o Delective circun
® Data readin e Defective vanable resistor
& |tern Mo (17) |
NOTE
=2 Vehicles for General Export
(& Mitsubishi Moters Corporation  MAY 88 PWMEBBDZ
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Description
Check item Probable cause (or remedy)
Check condition MNarmal value
Ignition switch 5T ® |gnition switch ! ON OFF o Check ignition switch ST signal circuit,
circuit ® Check ignition switch
# Data readin
& [tem Mo, (18]
Enging coolant temper- | e :gn'rtlun switch: |Engine coolant Temperature ® Defective engine coolant temperature
ature sensor CN or engine temperature sensor or related circuit
& Data reading in operation
® [1am No. (21) —20°C -4°F) ~20°C{-4°F)
0°C 132°F) OFC(Z2°F
20°C (BE°F) 20°C [68°F)
40°C (104°F) 40°C (104°F)
80FC (176°F) BO°C (176°F}
Crank angle sensor ® Engine: ldle Engine coolant Idie speed ® |f a sudden, large change in speed
® Data read operation lemperature occurs, defective crank angle sensor
& jtem Mo, (22 (Check with or loose contact of connector is
idle pasition —20°C [-4"F) 1,500 - 1,700 ¢/min.| suspected,
swilch in the :
ON state ) Ct32*F 1,350 - 1,550 r/min.
20°C {68°F) 1,180 - 1,350 r/min,
40%C {104°F) 950 — 1,150 r/min
80°C (176°F) F00 - 900 rfmin
Baromeatric pressura L Ignltiun switch:  |Alttuda Pressure & Defective barometric pressure sensor
sensor M or related circuils
» Data reading Om (0] 180 mmHg (When barometnc sensor pressure is
® ltem Na. (25} low during high speed cperation,
600:m {1.968 ft.) 710 mmHg clogged aircleaner element is
suspected.)
1.200 m {3,937 ft) | 660 mmHg
1.800m (5,906 fr.) [610mmHg
® Engine: Race Slowly block Falls,
at 2,000 r/min intake duct with
hand
Idle position switch . gnntlun switch: |Throttle valve in ON ® Defective idie position switch or
& [ata readin N {Check by idle position related circuits
& [tem No. (26} depressing & Accelerator cable out of adjustmeant
accelerator Slightly open OFF & Factory-sel speed adjusting screw
pedal repeatedly) |throttle valve impropetly set
Powaer steernng oil ® Engine: Latit Steering wheelin - |OFF e Defective power steering oil pressure
pressure switch run at idle neutral positian switch orsignal circuit
& Data readin twhesals in straight
® term No. (27] ahead pasition)
Stearing wheal ON
turned 1807
Air conditioner switch ® Engine: Lat it Aor conditioner QFF ® Check air conditionar system
® Data read run at idle. switch OFF
# |term No (28] (When air
conditioner Air conditioner On
switch is ON, switch ON
2 COMpPressor
must be in
operation. |
(£ Mitsubishi Maotors Corporation  MAY 88 PWMEBRDZ
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Descnption
Check item Probable cause {or remedy)
Check condition Naorrmal value
Inkibitor switch L] ignman switch: | Shift lever in . ® Defective inhibitor switch or signal
» [Data reads N<AT=> R circuit :
& lterm No, {28) & improperly adjusted control cable
Shift lever in g L U between shift lever and inhibitor
£ it kb Wy 4 switch
R
Checking the Actuators
Descrnption
Check item — Probable cause lor remedy)
Check condition Mormal value
Injectors & Enging: Let it Injector Mo Engine If & cylinder has had its injector cut
& Actuator test run at idle after off but does not alter the idiing
® [term No. (1 —-4) warm-up. (Cut 1 Great change in condition of the engine, check that
off injectors idling conditian cylinder,
In succession 2 occurs. {idhing i1} Check injector operating sound.
and take note condition becomes (2) Check ignition plug and high
of the cylin- 3 maore unstable or tension cable,
der{sh in which enging stalls. ) {3} Check power transistor and control
no idle candh- 4 circuit
tion change (4} Check injecting condition
ooeurs. }
Injectors Engine: Engine state Operation time When injector aperation lime is
e Data reading Warmed up abnormally long or short, defective
® ltam No. (41] 800 r/min. (idle) 24-30ms air flow sensar, engine coglant
lemperature sensor, intake air
2.000 rirmin 20-26ms temperature sensar and barometric
pressure 5ensor are suspected.
When suddenly Increased When injector operation time is long,
raced increased engine resistance or
leakage of comprassion pressure Is
| suspected.
lgnition advance angle Engine Engine speed Ignition advance If igrition advance angle and actual
{Power transistor) Warm-up angle ignition tming are not in agreement,
® Data reading Timing light adjust ignition timing
e [tem No. (44} Set {to check BOO rimin, lidie 8- 12°BTDC [When engine I running at idle,
actual ignition ignition timing may change but it does
tirning) 2,000 rimin 28-36°BTDC not present any problem. At high
altitudes, the advance angle 15
increasad (approx. 5%
Air conditioner relay Engine: Latit Air conditioner Air conditioner When air canditioner relay output is
# Data reading run at idle switch relay abnormal, check air conditioner
® [tem Mo, (45} after warm-up signal input circuit and air
OFF OFF iCompressor conditionar system, or
chitch nat If air conditioner compressor clutch
angagad) malfunctions, check compressor
clutch and relay circuit,
oM ON (Comprassor
clutch engaged)
Purge control solenoid lgnition switch: | Actuator activated | Operating sound Check purge control solenoid valve
valve"' SN heard dunng and its drive circuit
® Actuator test (Engine stopped) operation
® [tem Mo. (8]
NOTE
*1: Vehicles for Europe
i) Mitsubishi Motars Corporation MAY 88 PWMEBBO2Z
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Adjustment Procedures <MPI-SOHC>

FUEL PRESSURE MEASUREMENT

(1)
(2]

(3

(4

(5)

(B)

(7)
(&)

L) Mitsubishi Moters Corporation MAY 88

Reduce the fuel pressure. (Refer to P.13-56))
Disconnect the fuel high pressure hose from the delivery
pipe.

Caution

Cover the hose connection with a shop towel 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 MDS98742) to the adapter hose.

Install a 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

ose.

Apply battery voltage to the terminal for the fuel pump drive
and activate the fuel pump; then, with fuel pressure thus
applied, check to be sure that there is no fuel leakage from
the pressure gauge or the special tool connection area,

Start the engine and run it at curb idle speed.
Measure the fuel pressure when the wvacuum hose is
connected to the pressure regulator:

Standard value:
Approx. 270 kPa (2.7 kg/cm?, 38 psi)
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(9) Disconnect the vacuum hose from the pressure regulator
and plug the vacuum hose end. Measure the fuel pressure.

Standard value:
330 - 350 kPa (3.3 - 3.5 kg/cm’, 47 - 50 psi)

{(10)After racing the engine two or three times, check to be sure
that the fuel pressure doesn't drop during idling.

(11)Check to be sure that there is fuel pressure in the return
hose also (by gently pressing the fuel return hose with a
finger while repeatedly racing the engine)

NOTE

There will be no fuel pressure in the return hose when the
volume of fuel flow is not sufficient.

{12)If the results of the measurements made in steps (8) and (9)
above are not within the standard value range, consult the
table below to determine the probable cause, and then
make the necessary repair.

Condition

Probable cause

Ramedy

Fuel pressure too low

a. Clogged fusal filter

b. Fuel leaking toward return port due 1o
improper seating of valve in fuel pressure

a. Replace fuel filter.
b. Replace fuel pressure regulator

regulator
c. Low delivery pressure of fuel pump ¢ Aeplace fuel pump,
Fuel pressure too high | a. Stuck valve in fuel pressure regulator a. Replace fuel pressure regulator

b. Clogged or bent fuel return hose or pipe

b. Repair or replace hose or pipe.

Fuel pressure with
vacuum hose connect-
ed not differant from
fuel pressure with
vacuum hose not

a, Clogged or broken vacuum hose or nipple a. Repair or replace vacuum hose
or nipple,
b. Stuck valve in fuel pressure regulator or b. Replace fuel pressure regulator.

defective valve seating

connected
(13)Stop the engine and check for a change in the fuel pressure
gauge indication, which should not drop.
If the gauge indication drops. observe the rate of drop and
determine and repair the causes according to the following
table.
Condition Probable cause Remedy

Fuel pressure drops
slowly after engine
is stopped

Leakage from injector

Replace injector,

Fuel pressure drops
immediately after
engine 1s stopped

Check valve in fuel pump does not close.

Replace fuel pump.

(€ Mitsubishi Motors Corporation MAY B8
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(14)Reduce the fuel pressure in the fuel line.
{15)Disconnect the high pressure hose and remove the fuel
pressure gauge from the delivery pipe.
Caution
Cover the hose connection with a shop towel to

prevent splash of fuel that could be caused by residual
pressure in the fuel pipe line.

=— T e (16)Mount a new O-ring in the groove at the end of the high
r 20 - pressure hose

| F r _I | .

.I. d::eﬁgrr:ﬁmm . rﬂ' :::m {17)Connect the fuel high pressure hose to the delivery pipe

and tighten the screws to the specified torgue.
{18)Check for fuel leaks

(1 Apply battery voltage to the fuel pump drive terminal to
operate the fuel pump

(2) With fuel pressure present, check the fuel line for leaks.

ADJUSTMENT OF THE IDLE SPEED CONTROL AND THROTTLE POSITION SENSOR

Variable resisior
<\Vehicles for
General Export=

Motor position
SENS0or .

Fixed SAS |
Idle spead control 1FUD432
adjusling screw

Connector (4P) for idie 1FUD431
speed control moter drive

Conditions before adjustment

e Engine coolant temperature: 80 — 90°C (176 — 194°F)

e Lamps. cooling fan, and accessory equipment: OFF

e Transmission: Neutral position (for AT models, the “N" or
"P" position)

¢ Steering wheel: MNeutral position

& Mitsubishi Motors Corporation  MAY 88 PWMEBSDOZ
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(1)

12)

(3)

(4)

(5)
(6

(7)

Loosen the tension of the accelerator cable sufficiently.

Disconnect the connector of the throttle position sensor,
and then either connect the special tocl (harness connector)
between the terminals of the connector or connect the
multi-use tester to the diagnosis connector located next to
the fuse box.

NOTE
Use the special 100l described below.

Vehicles for Europe: MD998478
Vehicles for General Export: MD998463

If a multi-use tester 15 not used, connect a voltmeter,
<Vehicles for Europe=

Make the connection between the throttle position sen-
sor's'terrminal (2) (red clip of the special tool) and terminal (3)
{blue chp of the special tool).

<Vehicles for General Export>

Make the connection between the throttle position sen-
sor's terminal (3) (red clip of the special tool) and terminal {6
(black clip of the special tool).

Caution
If a voltmeter is used, it should be the digital type, and
have high precision.

Mamntain this state for 15 seconds or longer with the
ignition switch at ON {but do not start the engine), and
check to be sure that the idle speed control servo is set at
the initial position (idle position).

NOTE

With the igrition switch ON, extend the idle speed control
plunger to the fast idle opening degree; then, after 15
seconds pass, contract it, and stop at the inital position.

Initial position: The position appropriate for idling; 0.9
V motor position sensor output vol-
tage

Set the ignition switch at the OFF position.

Disconnect the connector of the idle speed control servo,

and secure the idle speed control plunger at the initial

position.

In order to prevent the throttle valve from catching, open

the throttle valve (half way or more) two or three times and

then release it so that it returns securely, and sufficiently
loosen the fixed SAS,
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1FLI0285
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(8) If a multi-use tester is not used, connect the engine
tachometer tester. (Refer to GROUP 11 — Engine Adjust-
ment )

(9) Start the engine and let it idle.

(10)Check whether or not the engine speed is the standard
value.

Standard value: 800 = 50 r/min.

Caution

1. The engine speed may be 20 — 100 r/min. lower on a
new vehicle [driven about 500 km (300 miles) or
less], but adjustment is not necessary.

2. If engine stalling occurs or the engine speed is low
even though the vehicle has been driven about 500
km (300 miles) or more, it is probable that there are
deposits adhering to the throttle valve, so it should
be cleaned.

NOTE
If a muiti-use tester is used, enter code number 22 and read
the idle speed on the display.

{11)If there is any deviation from the standard value, make an
adjustment using the idle speed control adjustment screw

Caution

When the idle speed control adjustment screw is
adjusted, use a hexagonal spanner if possible; in order
to prevent play caused by backlash of the screw, make
the final adjustment by tightening it.

(12|Tighten the fixed SAS until the engine speed increases;
next, return the fixed SAS and find the point (the “touch
point”) at which the engine speed does not decrease, and
then loosen the fixed SAS by about one-half turn from the
touch point

(13)5top the engine.

(14)Swatch ON the ignition switch (but do not start the engine),
and then check to be sure that the output voltage of the
throttle position sensor is within the standard value range.

Standard value: 0.48 — 0.52 V

NOTE

1. If there is a deviation from the standard value, loosen
the throttle position sensor installation screw and then
turn the throttle position sensor to make the adjust-
ment

2. The output voltage will increase when the throttle
position sensor is turned to the right (clockwisel.

3. If a mult-use tester is used. enter code number 14 and
read the throttle position sensor output voltage on
display.

(15)Switch OFF the ignition switch.

(16)Adjust the play of the accelerator cable. (Refer to P.13-56.)

(17)Connect the connector of the idle speed control servo.

(18iDisconnect the special tool (harmess connector) and the
voltmeter, and then connect the throttle position sensor
connector,

{19)5tart the engine and check to be sure that it is running at
the regular idling speed

Standard value: 800 + 100 r/min.

PWMEBBOZ
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{20)Switch OFF the ignition switch, and then, after disconnect-
ing the battery terminals for ten seconds or longer, connect
them once again.

{This erases the memory of the diagnosis during the idle
speed control adjustment.)

(21)Start the engine once again and let it idle for about five
minutes: check that the idling condition is normal.

THROTTLE BODY (THROTTLE VALVE) CLEANING

NOTE
Disconnect the air intake hose from the throttle body, and
check the throttle valve for carbon deposits while rotating the

valve. Use a spray-type cleaner to remove deposits on the
valve.

{1} After warming up the engine sufficiently, stop the engine.

{2} Disconnect the air intake hose from the throttle body.

(3] Spray the valve with cleaner through the throttle body air
inlet port, and wait for approx. 5 minutes.

({4) Siart the engine. After racing the engine several times, let it
run at idle for approx. one minute. Stop the engine,

(5) Repeat steps (3) and 14).

(6) Connect the air intake hose to the throttle body.

{7) Disconnect the battery terminal for 10 seconds or longer,
and then reconnect the terminal,

{8) Adjust the idle speed and throttie position sensor

EGR VALVE CONTROL VACUUM CHECK

Check condition
e Engine coolant temperature; 80 — 90°C (176 — 194°F)

{1) Disconnect the vacuum hose from the throttle body EGR
vacuum nipple and connect a hand vacuum pump to the
nipple.

{2) Start the engine and check to see that, after increasing the
engine speed by racing the engine, E wvacuum rises
proportionately with the rise in engine speed.

NOTE

If there is a problem with the way the vacuum changes. it is
possible that the throttle body E port may be clogged and
require cleaning.
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PURGE PORT VACUUM CHECK <Vehicles for Europe>
Check condition

® Engine coolant temperature: 80 — 90°C (176 — 194°F)
{1} Disconnect the vacuum hose from the throttle body purge

hose nipple and connect a hand vacuum pump to the
nipple.

(2) Start the engine and check to see that, after raising the
engine speed by racing the engine, the P vacuum remains
fairly constant
MOTE
If there is no vacuum created, it is possible that the throttle
body P port may be clogged and require cleaning.

Vicuum

=
Engine spaed (r/min ) A LisEs

B Mitsubishi Motors Corporstion MAY 88 PWMEBS0Z
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COMPONENTS LOCATION AND VACUUM HOSE LAYOUT

COMPONENTS LOCATION

B o

_\

e %]
Wb =i P
| ! —rt
1] .
- - 1 FUO2B7
i
-
-
J
FuD2E8
Mame Syrribal Mamao Symbal
Air conditioner compressor relay A Inhibitor switch < AT |
Aur condiionar switch ] _E Imjector - >, J
Aar flow sensor iwith incorporated intake air tem C Wixture adjustment screw (vanable H-!Fjlh[ﬂfi': M
perature sensor and barometne pressure sensor)
Detonation sensor” . L MPI control .1!'.";.:-:\,' | N =
Diagnosis terminal b Crygen sensor® == o i
Engine control unit G Poweer ST;s:;-ng ol p H:“-u sure switch P
Engine coalant temparature sensor F Throttle position sensor R a
Engine waming lamp E Top dead cemer sensar and crank angel sensor R
Idle speed control motor (idle position swur:-h K Vehicle speed sensar {reed switch) 3 5
and motor position sensor|
Ignition coil {pawer transistor) H -
NOTE
Component names are listed in alphabetical order
*1: Vehicles for Eurcpe
* 2 Vehicles far General Export
(& Mitsubishi Motors Corporation MAY BE PWMEBBOZ
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<Vehicles for General Export>
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S S—
RELATION OF CONTROL FUNCTIONS
Function I Fuel idle Fusl lgrition Air can- Individual part
injection speead pump Hrming ditioner check page
control control control control relay
Related parts (MP control
lgnition power supply X * X X X -
Back-up power supply X X X -
Ignition switch - 5T X X X -
Crank Crank angle X X ® X A -
angle signal
Senser
No. 1 top dead ® b
center signal
Air flow sensar X x =
Intake air tempearature b3 X P.13-79
Sensor
i Baromelnc pressure sensor " =
2 Engine coolant temperatura X X P.13-81
? | sensor
i ]
i Throttle position sensar X P.13-78
2 | ldle position switch b P 13.81
w
E Mator position sensor x P.13-81
E Onygen sensar® X P.13-82
Detonation sensor® X Refar to GROUP 16
— Ignition System,
Power stearing oil pressure x Refer to GROUP 37
switch — Service Adjust-
ment Procedures
Vehicle speed sensor X X Refer to GROLP 54
- Meters and
Gauges.
Inhibitar swatch X X Refer to GROUP 23
— Service Adjust-
mant Procedures
Air conditioner switch X X Refer to GROLP 55
icompressar — ON signal) — Air Conditioner
Switch
Injectors X P.13-82
Idle speed control Servo X P.13-84
{DC motor) -
S | Control relay * P.13-84
5 Distributor X Hefer o GROUP 16
& | Ipower transistor) — Ignition System,
Air conditioner power relay X Refer o GROUP &5
— Service Adjust-
| ment Procedures,
NOTE
{1} The X symbol indicales applicatbility
(2} *:Vehicles for Europs
i Mitsubishi Motors Corporation MAY 88 PWMERAOZ
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SENSOR AND SWITCH INSPECTION
INTAKE AIR TEMPERATURE SENSOR INSPECTION

{1} Disconnect the connector of the ar flow sensor and
connect the special tool (harness connector) where the
disconnection was made.,

{2} Measure the resistance between terminal (@) {black clip of
the special tooll and terminal (s} (yeliow clip of the special
tooll of the air flow sensor's connector

Temperature °C {°F) Hesistance kil

01{32)

6.0
2068 27
B801(178) 04

(3] Measure the resistance while increasing the temperature
of the sensor part (by using a hair dryer)

Temperature °C {°F) Resistance kil

Increases Decreases

[4) If there is a dewviation from the standard value, or if the
resistance does not change, replace the air flow sensor
assembly

THROTTLE POSITION SENSOR INSPECTION
<Vehicles for Europe >

{1) Disconnect the connector of the throttle position sensor
and connect the special ol (harness connector) where the
disconnection was made.

(2) Measure the resistance between terminal (1) (black clip of
the special tool) and terminal (2) {red chp of the special toal)
of the throttie position sensor's connectar

Standard value: 3.5 — 6.5 k{!
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(3} Measure the resistance between terminal (2) (red clip of the
special tool) and terminal (3) (blue clip of the special tool).

Slowly open the throttle | Approx. 0.5 — 3.5 - 6.5 kil

valve (from the idle {The change should be smooth, and

position to fully open) in proportion to the opening of the
throttle valve.}

(4) If there is a deviation from the standard value, or if the
change is not smoaoth, replace the throttle position sensor.
NOTE

For information concerning the adjustment of the throttle
position sensor, refer to P.13-68

=Vehicles for General Export>

(1) Disconnect the connector of the throttle position sensor
and connect the special tool (harness connector) where the
disconnection was made.

(2) Measure the resistance between terminal (3) (red clip of the
special tool) and terminal (8) igreen clip of the special tool)
of the throttle position sensor’'s connector.

Standard value: 3.5 - 6.5 kil

(3] Measure the resistance between terminal (3) (red clip of the
special tool) and terminal (&) (black clip of the special tool).

Slowly open the prox.05—-=35-65 k0

throttle valve (from (The change should be smooth, and
the idle position to in proportion to the opening of

fully open) the throttle valve.)

{4) If there is a dewation from the standard value, or if the
change is not smooth, replace the throttle position sensor.

NOTE
For information concerning the adjustment of the throttle
position sensor, refer to P.13-68.
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IDLE POSITION SWITCH INSPECTION

(1)

(2)
(3}

Check to be sure that the lever presses the dle position
switch with the accelerator pedal in the returned (unde-
pressed] condition,

Disconnect the connector of the idle speed control servo
Check for continuity between the earth and terminal (3) of
the connector of the idle position switch,

Acceleratar padal Continuity
Depressed Mo
Releasad Yas

GFLIDEGER

1d!r_- 5pped control -
;EI’VO cunneu(rr i

Front view of idle
speed control sernvo
connector

MD238454

AF LICHEGS
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{4)

If there 15 a problem, replace the idle position switch,

MOTOR POSITION SENSOR INSPECTION

(1)

{2}

(3)
(4)

{5

Disconnect the motor position sensor connector,

Caution
The special tool must not be connected to the harness
side connector.

Measure the resistance between terminal () (black clip of
the special tool} of the motor position sensor and terminal
{3) (white clip of the special tool),

Standard value: 4 — 6 ki)

Disconnect the idle speed control servo connector
Connect DC 6Y between terminal (1) of the idle speed
control servo connector and terminal (2), and then measure
the resistance between terminal (1} (black clip of the special
tool) of the motor position senscr connector and terminal (2)
red clip of the special tool) when the idle speed control
servo 15 activated (expands and contracts).

Standard value: Within a range of from approximately
0.5 (1 to the resistance value measured
in step (2)

Caution

Apply only a 6V DC or lower voltage. Application of a

higher voltage can cause locking of the servo gears.

If there is a deviation from the standard value range, or the

change is not smoath, replace the idle speed control servo
assembly

ENGINE COOLANT TEMPERATURE SENSOR INSPECTION
Refer to P.13-50.

PWMEBDBOZ
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OXYGEN SENSOR INSPECTION
<Vehicles for Europe=

Caution

1. Before making the check, warm up the engine until the
engine coolant temperature reaches 80 to 90°C (176 to
194°F).

2. Use an accurate digital voltmeter.

{1) Disconnect the oxygen sensor connector and connect a
voltmeter to the oxygen sensor connector.

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

Engine Oxygen sensor Remarks
output voltage

Hace Approx, 1V Make air-fuel mixture rich
by accelerator operation

NOTE

1. For removal and installation of the oxygen sensar, refer
to GROUP 15 — Exhaust Manifold.

2. Oxygen sensor tightening torque: 40 — 50 Nm (4 - 6
kgm, 29 — 36 ft.lbs.)

INJECTOR INSPECTION
Operational Check

Using the multi-use tester, conduct the check procedures
described below

(1) Cut off the injector fuel injection one after another in
sequence.

{2) Check the injector activation time,
(Refer to the section concerning checks using a multi-use
tester.)

Checking the Operation Sound

Using a sound-scope, check the operation sound of the
injectors during idling or during cranking. Check to be sure that
the operation sound increases when the engine speed Is
increased.

Caution

MNote that the sounds of other injectors are audible even
though the injector being checked is not operating, so care
must be taken when checking. .

NOTE

If the operation sound cannot be heard, check the injector
activation circuit,

If this circuit is normal, there is probably a malfunction of the
injector or of the engine control unit,
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Measurement of Resistance between Terminals

{1) Disconnect the connector for the injector.
{2) Measure the resistance between terminals.

Standard value: 13 - 16 () at 20°C (68°F)
{3} Connect the connector for the injector,

e 03P00ST

Checking the Injection Condition

(1) Following the steps described below, bleed the remaining
pressure from within the fuel pipe line in order to prevent
fuel from gushing out. (Refer to P.13-56.)

{2) Remove the injector.

(3] Arrange and connect the special tool injector test set,
adapter, fuel pressure regulator, and clip as shown in the
illustration below.

tain hose MDZ9874)
Return hose

MD3I28706

MD93BT0E

Injector

Pressure regulator

(MD116395)
Battery Chip
{MDS9B7 46} TFUOTAS
I — {4) Connect the battery's negative (-} terminal,

Fﬁel pump i

(5) Apply battery voltage to the fuel pump drive terminal and
drive terminal -

activate the fuel pump. (Refer to P.13-66)

N\ N7 e Battery Bl SGRe S
Jr_.. —— TFUGZEE

(6) Activate the injector and check the atomized spray condi-
tion of the fuel
The condition can be considered satisfactory unless 1 is
extremely poor,

EI!atmrs.r 6FU06ZE
@ Mitsubishi Motors Corporation MAY B8 PWMERRD2
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(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 to the original
condition

IDLE SPEED CONTROL SERVO INSPECTION

(1) Disconnect the idle speed control servo connector.

{2) Check for continuity between terminal (1) and terminal (2) of
the idle speed control serve connector.
Standard valve: 5 — 35 {1 at 20°C (68°F)

(3) It there 15 a significant deviation from the standard value,
replace the idle speed control servo assembily.
NOTE

For information concerning the operational check of the idle
speed control servo, refer to P.13-68.

CONTROL RELAY INSPECTION
(1) Bemowve the control relay.

Caution

When applying battery voltage directly, make sure that
it is applied to the correct terminal. Otherwise, the
relay could be damaged.

NOTE

Failure of the control relay prevents supply of power to the
fuel pump, injectors, engine control unit resulting in inability
1o start

{2) Check for continuty between terminals both when the

relay coll is energized and when not,

NOTE

In the following tables, the arrows indicate the direction of
current flow,

Confirm the circuit tester polarity before checking for
continuity.
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L
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Condition Measunng Continuity
terminals
=) Non-conductive (o (1)
3-8 Conductive
Mot ; < lapprox. 895 01
enargized (2)—{8)
&) = (7) Conductive
lapprox. 35 (1)
Energized 1) -4 Conductive (0 (1)
NOTE .
"Energized” means vollage applied across terminals (6 and (7),
e Coil L
Condition Measuring Continuity
terrminals
3)— (&) MNon-conductive (= (1)
Mot
energized (5)—=(8 MNon-conductive (= {1}
{6 +—(8) Conductive (0 (1)
Energized (@ -4 Conductive (0 (1)
NOTE

"Energized” means voltage applied across terrminals () and (8)

(3) If the result is not satisfactory, replace the control relay.

MIXTURE ADJUSTING SCREW (VARIABLE RESISTOR) IN-
SPECTION

=WVehicles for General Export>

(1) Discannect the variable resistor cannector and connect the
special tool (harmess connector).

{2) Use a circuit tester to measure the resistance between
terrminal (2) (white clip of the special tooll and terminal (a)
(yellow clip of the special tool) of the throttle position
Sensor connector,

Standard value: 4 — 6 kil
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MDB58463

EFLIORT
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(3] Next, connect the circuit tester between terminal (1) (blue
clip of the special tool) and terminal @) (yellow clip of the
special tool).

(4) Check if the resistance changes smoothly when the
adjusting screw is rotated by the special tool (MAS driver).

(5) Inspect the body for cracks or other damage.

(6) If any defect is found, replace the throttle position sensor
and variable resistor as an assembly,
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HARNESS INSPECTION

1

Harness side

Engine control
unit harness
side connector

[y

1FLIDTEE

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

®  Oxygen sensor connector: Dis-
connected ® |2

® Engine control unit connector:
Disconnected

® oo

Repair the
== harness.
i i
&
el1]-[4

B Harness side
connector

© Harness side
connector

P

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

RN

Repair the
“ —13 harness

:g:q - Earth)

iexa)-

Earth)

4G15 engine — Australia
- Vehicles built up to
May 1990, 4G37 engine

4G15 engine - Europe
~ Vehicles built up to
May 1990

* BFUCSES

4G15 engine
= Vehicles built from
June 1990

FUOT™

) Mitsubizhi Motors Corporation Jul, 1992

SENSOR INSPECTION

(1)
(2)

(2}

(4)

Warm the engine and check to be sure that the engine
coolant temperature is 80 — 95°C {176 — 203°F).
Disconnect the oxygen sensor connector and connect a
digital voltmeter.

Caution

When disconnecting the oxygen sensor connector, do
not pull the connector or lead wire too strongly.

Race the engine repeatedly and measure the oxygen
Sensor output voltage.

Engine Sensor output Remarks
voltage
When 06-1.0V When the air/fusl mixture
racing ratio is enrichad by racing the

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

If the sensor is defective, replace the oxygen sensor.

NOTE
For removal and installation of the oxygen sensor, refer to
GROUP 15 — Exhaust Manifold,

REVISED
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INJECTORS

Earnesa Side

connector

Control relay @
_ : = = A1 a1 41
/ >z - i o "l all G
- L BEL1203|
% © Equipment side
® 5 connector
F."'—.
Fuel (@)‘
fiic ( Cacilc -
a 51 57 60 61

P PP

Connector

Solenoid conl

Plunger
I
Needle valve k¥ Engine contrel unit
[l
Injection BFUOS 14
&FUN242
Engine contral unit connector

i 1 T

o R e =

EEEEE]

0100838

OPERATION

e 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.

® The battery voitage 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 vaive, 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 2: If the injector does not when 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, top dead centre sensor
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) Ignition plug and high tension cable check
(3) Compression pressure check

& Mitsubishi Motors Corporation  Jun. 1389 PWMEBSD2-A ADDED
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Engine warning lamp

SERVICE ADJUSTMENT PROCEDURES
TgthI'DOHC - Vehicles built up to May
2> E13FCAK

GENERAL INSPECTION

ACCELERATOR CABLE INSPECTION AND ADJUSTMENT
Refer to P.13-566.

FUEL PUMP CONNECTOR DISCONNECTION (HOW TO

REDUCE THE FUEL PRESSURE) E13HABE
Refer to P.13-66.

FUEL FILTER REPLACEMENT E13F24G
Refer to P.13-57.

TROUBLESHOOTING

EXPLANATION OF TROUBLESHOOTING PROCEDURES
Refer to P.13-58,

ENGINE WARNING LAMP (CHECK ENGINE LAMP)

Among the self-diagnosis items, a malfunction indicator lamp
comes on to notify the driver of the emission control items
when an irregurality 1s detected.

However, when an irregular signal returns to normal and the
engine control unit judges that it has returned to normal, the
malfunction indicator 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
malfunction indicator lamp is lit for 5 seconds to indicate that
the malfunction indicator lamp operates narmally.

ITEMS INDICATED BY THE MALFUNCTION INDICATOR LAMP

Engine control unit

Top dead centre sensor
(Na. 1 and No. 4 cylinder top dead centra)

Oxygen sansor*!
{Vehicles built from September 1988)

Baromatric pressure sensor

Air flow sensor

Detonation sensor*?

Intake air temperature sensor

Injector
Throttle position sensor Ignition coil
Coolant temperature sensor Fuel pump

Crank angle sensor

lgnition timing adjustment signal**

NOTE
*1: Vehicles with catalytic converter
*2: Vehicles for Europe

*3: Vehicles built from June 1990 for General Export

& Mitsublshi Motors Corporation  Jul. 1982

PWMEBBOZ-F REVISED
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Caution

The malfunction indicator light also comes on when the
ignition timing adjustment terminal is shorted.
Therefore, there is no abnormality even if the light comes
on after shorting of ignition timing adjustment terminal
during adjustment of ignition timing.

MALFUNCTION INDICATOR LAMP INSPECTION

(1) Check that when the ignition switch is turned on, the lamp
iluminates 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.

SELF-DIAGNOSIS

The engine control unit monitars the input/output signals (some
signals at all times and the others under specified conditions) of
the engine control unit.

When it is noticed that an irregularity has continued for a
specified time or longer from when the irregular signal is
initially monitored, passing a certain number, the engine control
unit judges that an irregularity has occurred, memorizes the
malfunction code, and outputs the signal to the self-diagnosis
output terminal.

There are 16 diagnosis items, including the normal state, and
the diagnosis results can be read out with a voltmeter or
multi-use tester.

Moreover, since memorization ot the malfunction codes is
backed up directly by the battery, the diagnosis results are
memorized even if the ignition key is turned off. The malfunc-
tion codes will, however, be erased when the battery terminal
or the engine control unit connector is disconnected.

The malfunction code can also be erased by turning on the
ignition switch and sending the malfunction code erase signal
from the multi-use tester 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 malfunction code erase signal from the
multi-use tester to the engine control unit or disconnect
the battery terminal (-} for 10 seconds or more, and the
diagnosis memory will be erased.

The 16 diagnosis items are provided as follows, and if plural
items are activated, they are all indicated sequentially from the
smallest code number,

Caution

The ignition timing adjustment signal malfunction code
appears when the ignition timing adjustment terminal line
is grounded or shorted.

Therefore, this malfunction code is also displayed when
the ignition timing adjustment terminal is grounded dur-
ing ignition timing adjustment but this does not indicate
any abnormality.

PWMEBR0Z-C REVISED
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p <Using a Voltmeter>

(1) Connect an analogue voltmeter to the self-diagnosis con-

nactor
2) Tu_m ignition switch to GN,Iand indication of engine control
A unit memory contents will immediately start. If the system
Salfdignosis | \ 15 in narmal condition, the pointer of the voltmeter indicates
connectar 4 a r"_lﬂrmal pattern. If any abnormaliw_ls In the memory, the
\ pointer of the voltmeter will deflect, indicating an abnormal

item as described in "Diagnosis Chart".

After recording the abnormal item, check and reparr the
SFU0BOT E?::':t part according to the check items in the “Diagnosis

d ;

MPi-diagnosis {3) If the defective parts have been repaired, disconnect the
negative terminal of battery cable for 10 seconds or mare
and connect it again to make sure that the abnormal code
has been erased

ECIESD
Diagnosis Chart
Output Mallunction code |
preference Dagnosis iteam {  Check term (Remody]
order Qutput signal pattern i [o] Memary |
1 Engine control - jiﬁeulace engine control
umt H Jurmth
|
L —
12A0104 A
2 Air flow sensar 12 Retanead ji Harness and connestion
i {If harmess and connecior
| | | [ are normal, replace ar
L | flow sensor assembly |
1240104
3 Inake mir 13 Retaned |® Harness and connector
termperature sensor H 1 i ® |ntake air temparature
Sensor
L —— L
| 240104
4 Throttle position 14 Retaned |® Harmess and connector
SEM50r H = 1 ® Throttle position sensor
L # |dle position switch
|_ ——d L
12A0104 -
5 Engine conlant 21 Aetained |® Harness and connector
Iemperature sensor H =] ® Engine coolant tempe!
ature sensor
L e — — -
1240007
5] Crank angle sensor 22 Retaned |® Harness and connector
H (If harness and cotingcion
I | i ” | are normal, replace
L crank angle sensor
1280707 assembly |
PWMESEDZ
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Qutput Malfunction code
preference Diagnosis item Check item (Remedy}
order Qutput signal pattern Na Memaory
7 Top dead center 23 Retained |® Harness and connector
sensor (No. 1 and H {If harness and connector
Mo, 4 cylinder sensor) | | | ” ” “ are normal, replace
L crank angle sensor
1240107 as 5E'I'I"Ib|'lf.,
8 Vehicle speed sensor 24 Retained |® Harness and connector
(reed switch) H ® ehicle speed sensor
" ! | ”Il | ireed switch)
L
1240107
9 Barometric pressura 26 Hetained |® Harness and connector
SEnsor H (If harness and connector
’ | I | I“l ””l are normal, replace
L ; barometric pressura
Y 2AGIDT sensor assembiy.)
10 Detonation sensor® H 31 Aetained | Hamess and connector
M ¢ Detonation sensor
kL
1 ZR04EE
n Injector 41 Retaned |® Harness and connector
H '—I-—I-—L—'_ ® |njector coil resistance
i L
1240105
12 Fuel pump 42 Retained |® Harnessand connector
H _‘.—l_—l._} -m * Control relay
L e —
1260105
13 Ignition coil 44 Retained |® Harness and connectar
H * [gnition coil
| | ” ” | I”l || & Power transistor
|5
12A0105
14 Mormal state E = =
L
| 2AGHOY
NOTE
1. Replace the engine control unit if a malfunction code is output although the inspection reveals that therg is no problem with the
check items.

2. *:Vehicles for Europe

& Mitsubishi Motors Corporation MAY 28 PWMERBO2
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(7
Self-diagnosis ™S
check connector

Multiuse tesier
imBegtzeg

Lk
! GFLICBZE

CHECKING BY USING THE MULTI-USE TESTER

{1)
(2)

{3)

{4)
(5)

(6)
(7)
(8)
(9)

Switch OFF the ignition switch.

Connect the tester side connector of the multi-use tester to
the connector for diagnosis (located beside the fuse box),
Connect the power supply terminal of the multi-use tester
to the cigarette lighter socket

Switch ON the ignition switch.

Use the multi-use tester to make the various checks, and
repair if a problem is found.

NOTE

If the engine warning lamp (malfunction indicator lamp)
llurminates while the checks are being made, check the
self-dhagnosis output,

After repair, check once again to be sure the problem has
been corrected.

Switch OFF the ignition switch.

Disconnect the multi-use tester,

Disconnect the battery terminals for ten seconds or longer.
This erases the self-diagnosis code.

(10}Restart the engine. Check (by a driving test and other

means) to be sure that the problem has been corrected,

Checking the Cranking (Check when the engine can't be started or when it is started.)

Dascrnption
Check itemn Probable cause {or remedy)
Check cendition Mormal value
Power supply voltage ® [gnition switch: ON 11 =33 ® | ow battery voltage
& Data readin ® Mo power supply 1o engine control unit
® [tem Mo, (16) (11 Check power supply cirouit,
(2} Check ignition switch and IG
signal input circuit
(31 Check contral relay
(4) Check contral relay control crount
® [Defective engine contral unit earth
CIrcuit
Throttle position sensor | & [gnition switch: OMN 400 - 600 m\ #& Throtlle position sensor out of
& Data readin ® Throttie valve | wdle position adjustment

® [tem No. (14) (When throttle position sensor outpul & Dafective throttie position sensor or
voltage 1s less than 700 mV, engine related circait
control unit diagnoses the injector
signal,)
Self-diagnosis output ® Crank the engine for more than 4 secs | Normal » Parform checks associated with
® Ignition switch: ON diagnosis code.
iCheck injector, crank angle sensar, iNota that If engine control unit backup
etc. for open circuit ) power supply circurt has an open
circuit, the diagnosis code s cleared
& Output of vanous lypes of diagnosis
code is often due 1o an open circuit
in the power supply or ground circuit
Fuel pump Check the fual Hold retum hose Fuel flow pulsa- | ® No power supply to fuel pump
® Actuator test pump under both  |between fingers tions fell by lingers (1) Check ignition switch {1G, 5T}
® [term Mo, (7} the following (2] Check contral relay
conditions: Listen close to Pump opearation (3] Check ralated circuiis,

® Engine cranking  [the fuel tank sound heard & Dafective fuel pump
o Forced activa-
tion of fuel pump
£ Mitsubishi Mators Corporation  MAY 88 PWMEBE02
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Check item

Description

Check condition

Maormal value

Probable cause (or remedy)

Ignition switch ST circuit | 18n|trun switch: |Engine stopped OFF & Check ignition switch 5T signal
® Data mading M circuit,
& tem No. (18) Cranking ON ® Check ignition switch
Crank angle sensor # Engine cranking |Cranking speed Speed o When tachometer reading is hall the
# Data readin & Tachometer actual speed, primary current of
® [tem Na. (22} connectad (1o Approx. 200 r/min, | Approx. 200 r/min either one of the two ignition coils is
check intarmit- not intermittent,
tent flow of 11} Check power transistor unit and
igniticn coil control circut,
primary current) {2} Check ignition coil and coil power
supply circuit,
® ‘When speed indicated by the multi-
use testeris abnormal:
(1) Crank angle sensor circuit
defective
(2) Crank angle sensor defective
(3] Timing beh defective
Injector & Engine cranking |Listen to operating | Injector operating | ® Defective injector
# Data reading sound sound heard ¢ Connector and control relay in loose
& |tem No. (41) contact
Engine coolant Operation tima & Defective engine coolant temperature
temperature Sensor
& |gnition switch ST circuit defective
O"C {32°F) Approx. 17 ms [Injector operation time shown is
when battery voltage is 11V and
20°C (6B°F) Approx. 28 ms cranking speed 250 r'min, or'less
When engine coolant temperature i1s
BO"C (176°F) Approx. 6 ms 0°C (32°F), the injectors are injecting
fuel into the four cylinders simul-
taneausly, |
Checking the Sensors
Descnption
Check nem Probable cause lor remedy)
Check condition MNormal value
Self-diagnosis output & Engine: Operated at idle Marrmal ® Perlorm checks associated with
(Allow maore than twao minutes after diagnosis code -
starting engineg. ) iMote that if engine control unit back-
up power supply circuit has an open
circuit, the diagnasis code is cleared )
& Output of various types of diagnosis
code is often due o an open circuit in
power supply or ground circuit,
Oxygen sensor®’ s Engine. Engine state Voltage ® |f oxygen sensor output 1s too high
. g&ﬂg madin? Wgrmed up i = whangﬂng_in_e is suddenly decelerated:
e jtem Mo (11) {Make the mix-  |When suddenly 200 mV or lass (1) Check injector leakage
ture lean by decelerated from (2] Check oxygen sensor signal circuit,
daeceleration A OO0 rirmin e | oxygen sensor output voltage is too
and make it rich lowe when engine is raced
by racing. b When suddenly 600 1,000 my 1] Check oxygen sensor and signal
raced Circuit,
2] Check oxygen sansor heater and
heater cireuit,
® Engine: Engine spead Voltage s |f oxygen sensor signal is good, engine
Warmed up control unit is properly controlling
{Check air-fuel 850 rirmin. lidie} Vanable batwean air-fuel ratio
ratio by use of 400 mV ar less ® |f oxygen sensor output is always low,
oxygen sensor 2,000 r'min. and 600 - 1,000 check for air that may be drawn in,
signal, In addi- my # |f oxygen sensor oulput voltage is
tion, check con- always high, check injector for
trol by engine leakage
contral unit.)
NOTE
*1: Vehicles with catalytic converter for Europe
& Mitsubishi Motars Corporation MAY 88 PWMERSD2
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Check item

Descriptian

Check condition

Normal value

Probable cause (or remedy)

Aur flow sensor ® Engine: Engine state Freqguency ® |f a sudden, large change occurs in
® Data read Warmed up air flow sensor output frequency,
® |tem No. (12] 850 rimin. lidle) 30 -45Hz loose contact of air flow sensor or
connector is suspecied
2.000 rfmun, 85 — A% Hz e When air flow sensor cutput
frequency 15 abnormally high er low,
Racing Increased accord- check the air cleaner elemeant
ing ta higher ® When air flow sensor output
racing speed frequency is too high, increased
enging resistance of leakage of
COMPression pressure s suspected,
Intake air . gmtnon switch: |Intake air Temperature o [efective intake air temperature
tempearature sensor Narenginein |tamperature sensor of related circuits
# [Jata read operation
# [tem Mo, (13) -20°C {-4°F] —20°C -4°F)
0PC (32°F) OPC{32°F)
20°C |6B°F) 20°C (68°F)
40°C (104°F) 40°C [104°F)
[BO°C 176°F) 80°C (176°F)
. :gnltlun switch: |Heatwith hawr Rise:
M drier, or the like.
Throttle position sensor (@ !gnmcm switch: |Throttle valve Voltage & Throttle position sensor out of
® Data readin N adjustment
® ltern Mo. (14} Idle position 480 - 520 m\ o [Defective throttle position sensor or
related circuit _
Open slowly. Increased m o |f there ara signs that tha satting
proporion to of idle position switch {factory-set
degree of valve speed adjusting screw) has bean
OpEnIng disturbed, adjust idle position switch
(factory-set speed adjusting screw),
Fully apen 4.500— 5,500 mv
Variaple resistor*” & |gmitien switch: ON 1-4¥ & Defactive cirocuit
® Cata readin o Defective vanable resistor
® item No. (17)
Ignition switch ST ® |gnition switch: ON OFF ® Check ignition switch ST signal
circuit CIrCuit
& Data readin & Check ignition switch
® (tem No. (1 gll
Engine coolant temper-  |® Ignition switch:  |Engine coolant Ternparature ® Defective engine coolant temperature
ature sensor 3N arenginen  |[temperature sansar or related circuit
» Data reading operation .
® [tam No {21) 20°C (—4"F) -20°C \-4°F)
BC{32°F) 0°C (32°F}
20°C I68°F) 20°C {68°F)
40°C {104%F) 40°C {104°F}
BO°C (176°F) BORC (176°F)
NOTE
*2: All vehicles with catalytic converter
& Mitsubishi Mators Corporation  MAY B8 PWMEREDZ
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Descoption

Check item : Probable cause lor remedy)
Check condition Mormal value
Crank angle sensor ® Engine: Idle Engine coolant Idle speed ® It a sudden, large change in speed
& Data read ration lempearattre occurs, defective crank angle sensor
® [tem No. (22) {Check with ot loose contact of connector is
idle position -20°C [-4°F) 1,500 - 1,700 ¢/min,| suspected.
switch in ® |f speed is low with engine cold,
closed state | 0°C (32°F) 1.380- 1,580 'min.|  clogged fast idle air valve is
suspected.
20°C {(BB°F) 1,150 - 1,350 rimin
40°C (104°F} 9560 — 1,160 r'/min.
BO°C (176°F) 750 — 950 rimin
Barometric préssure . Igmliun switch:  |Altitude Pressure & Defective barometnc pressure sensor
sensor N ar related circuits
& Data readin Omi0 ) 760 mmHg fWhen barometric Sensor pressure is
& [tam No. (25) low during high speed operation,
600 m {1,969 fi.) 710 mmHg clogged arr cleaner element is
suspected )
1,200 m {3,937 ft.) | 660 mmHg
1,800 m {5,906 f1.) | 610 mmHa
® Engine: Race Slowly biock Falls.
at 2,000 r/min intakea duct with
hand
Idle positian switch & |gnition switch;  [Throttle valve in ON ® Defective idle position switch or
® Data readin M (Check by idle position related circuits
® [tarm No. (2&) depressing
accelerator Throttle valve OFF
pedal repeatedly) |shghtly opened
Power steering oil & Engine. Letit Steering wheel in | OFF * Defective powaer sleering ol pressure
pressure switch run at idle neutral position switch or signal circuit
# Data read:r? Iwheels in straight
# ltem No. (27) ahead position)
Steenng wheel O
turned 180"
Airconditioner switch ® Engine: Let it Air conditionet QOFF ® Check air conditioner systerm.
® Cata readin run at idle, switch OFF
® [tem No. (28) (When air
conditioner Air conditioner ON
switch 15 ON, switch OMN
air compressor
must be driven.)
Checking the Actuators
Description
Check item Probahle cause lor remedy)
Check condition Mormal value -
Injectors & Engine; Letit Injector No Engine # |{ a eylinder has had its injector cut
& Actuator test run at idle after off but does not alter the idling
® [tamn No, (1 — 4] warm-up. (Cut 1 Great change in condition of the engine, check that
off injectars idling condition cylinder.
In SUCCESSIoN 2 accurs. (ldling con- (1) Check injector operating sound
and take note dition bacomes (2} Check ignition plug and high
of the cylin- 3 more unstable or tension cable,
der{s) in which engine stalls.] (3) Check power transistor and
no idle cond)- 4 cantrol cirguit
tion change {4} Check injecting condition
Qoours.)
i@ Mitsubishi Motors Corporation MAY 88 PWMEBS02
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e —
. r Descrption
Check item Probable cause (or remedy)
Check condition Maormal value
Injectors ® Engine: Engine state Operation time ® When injector operation time ig
® Data reading Warmed up abnarmally long or short, defective
® [iem No. (41] 850 rimmun {idie) 2B-385ms air fiow sensor, enging coolant
temperallre sensor.intake air
2,000 rirmin 23-289ms tempearature sensor and barometnc
pressure sensor are suspected
When suddenly Increased ® When injector operation tme is long,
raced ncreased engine resistance or
leakage of compression pressure
15 suspected.
Lgmcn advance angle ® Enging Engine spead lgmtion advance ® | gninon advance angle and actual
[ ar transistor) Warrmed up angle igmition timing are not in agreement,
# Data reading ® Timing hight — adjust ignition timing
® [tem Na. (44) Sat (to check B50 rirmin. {idie) 5 15°BTDC [When engine is running at idle,
actual ignition ignition timing may change but it
trming) 2,000 rimin, 30 -38°BTDC does not present any problem
At hugh altitudes, the advance angle
is increased (approx. 57,1
Stepper motor Engine; Let it Engine state Step & |{ the step position of the motor
& Data read run at idle after ascends to step 100 or descends to
& [tam No. (4 warm-up, (Idie {850 rimin. {idia) 414 step 0, a defective stepper maotar
position switeh ar drive circuit is suspected
must ba in ® When the step 15 low, check for
closed state ) drawn-in air
® When the step is high,
(1) Depasit on throttie valve area,
or
{2} Increased engine resistance is
suspected
® |f the step is abnormal while
everything else in engine is in
order, adjust the speed adjusting
SOrEW
iWhen air Air conditioner 24 - 44 & Check air conditioner systerm
conditioner switch ON | ® If engine speed does not increase
switch s ON, {850 r'min ) when the air conditioner switch 15
COMmpressor changed from OFF to ON, check the
clutch must l stepper molor or drive circuit
be engaged.) l
Aar conditioner relay Engine: Letn Air conditioner Alr conditioner & When air conditioner relay output s
& Data reading run at idie switch relay abnormal, check air conditioner
® [tem Mo. (49) after warm-up signal input cireuit and ar
OFF OFF [Compressor conditioner systam
cluteh not ® It ar conditioner compressaor cluteh
energized) malfunctions, check comprassor
clutch and relay cirout
QM OM (Compressor
clutch enargized)
Purge control solenoid Igmhon switch: |Actuator activated | Operating sound ® Check purge control solenoid valve
valva*' M (Engine heard during and its drive circuit
® Actuator test stopped) activation
® ltem No. (8 |
NOTE
*3: Vehicles with catalytic converter for Europe and vehicles lor GCC
) Mitsubishi Maotors Corporation  MAY 88 PWMEEB02
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<Vehicles for GCC>
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MO238703

Unian jomt

MDagaT4A2

1FUQa2?

gauge

MDBBETOS
MD99B742

Fuel pressure

@&— O-nng or gaskat

IFUD1S7

& Mitsubishi Motors Corporation MAY B8

FUEL PRESSURE MEASUREMENT

(1) Reduce the fuel pressure. (Refer to P.13-87.)
(2) Disconnect the high pressure fuel hose from the delivery

(3)

(4

5

{5

)

pipe.

Caution

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

Remove the throttle body stay

Remove the union joint and bolt from the special tool
(adapter hose MDS998709) and instead attach the special
tool |hose adapter MD998742) to the adapter hose.

Install a fuel pressure gauge on the adapter hose that was
set up In step (4}

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

Install the special tool, which was set in place in steps (4)
and (5] between the delivery pipe and the high pressure
hose.
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Fuet pump
_ drve terrninal

© Mitsubishi Motars Corporation MAY 88

{7) Connect the battery’s negative terminal.

(8) Apply battery voltage to the terminal for the fuel pump drive
and activate the fuel pump; then, with fuel pressure thus
applied, check to be sure that there is no fuel leakage from
the pressure gauge or the special tool connection part.

(9) Start the engine and run it at curb: idle speed.
(10)Measure the fuel pressure when the wvacuum hose s
connected to the pressure regulator:

Standard value:
Approx. 270 kPa (2.7 kg/cm®, 38 psi)

{11)Disconnect the vacuum hose from the pressure regulator
and plug the vacuum hose end. Measure the fuel pressure,

Standard value:
330 - 350 kPa (3.3 - 3.5 kg/cm’, 47 — 50 psi)

{(12)After racing the engine two or three times, check to be sure
that the fuel pressure doesn't drop during idling.
{13JCheck to be sure that there is fuel pressure in the return
hose also (by gently pressing the fuel return hose with a
finger while repeatedly racing the engine).
NOTE
There will be no fuel pressure in the return hose when the
volume of fuel flow is not sufficient.
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(14)If the results of the measurements made in steps (10) and
{11) above are not within the standard value range, consult
the table below to determine the probable cause, and then
make the necessary repair,

1
Condition Probable cause Remedy
Fuel pressure too low a. Clogged fuel filter a Replace fuel filter.
b Fuel leaking toward return port due to b. Replace fuel pressure regulator
improper seating of valve in fuel pressure
regulator
¢. Low delwery pressure of fual pump & Replace fuel pump.
Fuel pressure too high | a. Stuck valve in fuel pressure regulator a. Replace fuel pressure requlator
b, Clogged or bent fuel return Hose or pipe b. Repair or replace hose or pipe.
Fuel pressure with a8 Clogged or broken vacuum hose or nipple a. Repair or replace vacuum hose
vacuum hose connect- ar nipple
ed not different from b. Stuck valve in fuel :
g 1 pressure regulator or b. Replace fuel pressure regulator
fuel pressure with defective valve seating
vacuum hose not
connected
{15)5top the engine and check for a change in the fuel pressure
gauge indication, which should not drop
If the gauge indication drops, observe the rate of drop and
determine and repair the causes according to the following
table.
Condition Probable cause Ramedy
Fuel pressure drops Leakage from injector Replace injector.
slowly after engine
is stopped
Fuel pressure drops Check valve in fuel pump does not close Replace fuel pump.
immediately after
engine 1s stopped

(16)Reduce the fuel pressure in the fuel line.
{(17)Disconnect the high pressure hose and remove the fuel
pressure gauge from the delivery pipe.
Caution
Cover the hose connection with a shop towel to
prevent splash of fuel that could be caused by residual
pressure in the fuel pipe line.

(18)Mount a new O-ring in the groove at the end of the high
- pressure hose,
{19)Connect the fuel high pressure hose to the delivery pipe
and tighten the screws to the specified torque.
(20)Check for fuel leaks.
(1) Apply battery voltage to the fuel pump drive terminal to
operate the fuel pump.
(2) With fuel pressure present, check the fuel line for leaks.

Fuel pump
drive terminal

AFLNO2T
(& Mitsubishi Motors Corporation  MAY 88 PWMEBSDZ
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BASIC IDLE SPEED ADJUSTMENT

£} Mitsubishi Motors Corporation MAY 88

S
Idie position
Throttle position sensor switch connector
Fixed SAS
lidle position switch)
=
@l 1| 1 Variable resistor
el UL < Vehicies with
J ' catalytic converter>
SAS BFLIOHS0 BFU1081
S
Caution
There should usually be no need to adjust the basic idle
speed because it has been precisely adjusted by the
manufacturer.
Pre-conditions for inspection
e Engine coolant temperature: 80 — 90°C (176 — 194°F)
® Lamps, electric cooling fan and accessories; OFF
e Steering wheel: Neutral position
®  Transmission: Neutral
f!:.' — ] (1) Connect a tachometer as shown. {This operation is not
[ 14 necessary when the adjustment is performed using the
] | multi-use tester.)
= E Paper clip [ St
B il
<) !
[ i5 — A
AS = l o
= e T 0 e
— BELDAS
/f “Connector fot ignition == =] (2) Disconnect the female connector (waterproof type) from
e by~ 'Ming adjustment == the connector provided for ignition timing adjustment
A purposes, .
s T (3} Connect the ignition timing adjustment terminal of the
i > connector to the earth with a lead wire that has alligator
O St i clips at both ends. :
] |
S 1
G [ e vy S
= R |
s L% v 3 BELOTA
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Self.dagno sis/data-transmission
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(4)

{5)

(7
(8)

(9

If a multi-use tester s not used, connect the No, 10 terminal
of the self-diagnosis connectar 1o the earth with a lead wire
that has alligator chps at both ends. If a multi-use tester is
used, connect the tester to the self-diagnosis connector.

NOTE
Connecting the multi-use tester to the self-diagnosis
connector earthes the No. 10 terminal.

Start the engine and let it run at idle.

Check that the engine speed is within the basic idle speed
range.

Basic idle speed: 850 = 50 r/min.

If the speed does not conform to specification. follow the
instructions given below, and if necessary make adjust-
ments with the speed adjusting screw until the specified
basic idle speed 15 achieved

la) The engine speed may be 20 — 100 rimin. lower on a
new vehicle [driven about 500 km (300 mules) or less],
but adjustment is nol necessary.

(b} If engine stalling occurs or the engine speed is low even
though the vehicle has been driven about 500 km (300
miles) or more, it is probable that these are deposits
adhering to the throttle valve, so it should be cleaned
(Refer to P.13-104.)

{c) If the engine speed is higher than the standard value

even though the speed adjusting screw is fully closed,
check for any indication that the idle position switch
{fixed speed adjusting screw] position has changed. if
there 15 such an indication, adjust the idle position
switch (speed adjusting screw).
If there 15 no evidence of a change of position, it is
probable that there is leakage resulting from deteriora-
tion of the fast idle arr valve, so replace the throttle
body.

NOTE
If a multi-use tester is used, enter code number 22 and
read the engine speed on the display.

Turn OFF the wgnition switch to stop the engine.

If a multi-use tester 15 not used, remove the earth lead wire
from the diagnosis connector, If a multi-use tester is used,
disconnect the tester from the connector.

Remove the earth lead wire from the ignition timing
adjustment connector and reconnect the waterproof type
connector to that connector.

(10)Disconnect the tachometer,
{11)1Start the engine once again and let it idie for about ‘ive

minutes, check to be sure that the idling conditio., is
normal
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THROTTLE BODY (THROTTLE VALVE) CLEANING

Disconnect the air intake hose from the throttle body, and
check the throttle valve for carbon deposits, rotating the valve.
Apply the spray cleaning solvent to the valve to remove the
carbon deposits.

{1) Warm up the engine, then stop it.
(2} Remove the air intake hose from the throttle body.
(3) Plug the bypass passage inlet of the throttle body.

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

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

(5) Start the engine, race it several imes and then idle it for
about 1 minute. If the idling speed becomes unstable or the
engine starts to stall, slightly open the throttle valve to keep
the engine running.

(6) If the deposit on the throttle valve still remains, perform
steps (4) and (5) again.

{7) Unplug the bypass passage inlet.

(8) Attach the air intake hose.

{9} Disconnect the battery terminal, and reconnect the termirial
more than 10 seconds later.

{(10)Adjust the basic idle speed.

THROTTLE POSITION SENSOR ADJUSTMENT

(1) Slacken the accelerator cable sufficiently.

(2) If a multi-use tester is not used, disconnect the throttle
position sensor connectors and connect the special tool
{(harness connector) between the connectors. If a multi-use
tester is used, connect the tester to the diagnosis connec-
tor.

(3) If a multi-use tester is not used, connect a voltmeter to the
harness connector. The positive lead of the voltmeter is
connected to the blue clip (or yellow clip) of the harness
connector, and negative lead to the red clip.



FUEL - Service Adjustment Procedures <MPI-DOHC>

13-105

Idie position
swilch conneclorn

Lock nut

fﬁ:\q\%-ﬂ BFUOSEE

@) Mitsubishi Motors Corporation MAY 88

(4) Turmn ON the ignition switch and check throttle position
sensor output voltage.

Standard value: 0.48 — 0.52 V

(9) If outside the standard range, loosen the throttle position
sensor mounting bolt, and turn the throttle position sensor
for adjustment. After adjustment, securely tighten the bolt.
NOTE
1. Turning the throttle position sensor clockwise increases

the output voltage,

2. If a multi-use tester is used, enter code number 14 and
read the throttle position sensor output voltage on the
display,

{6) Turn OFF the ignition switch

{7) Disconnect the test harness and voltmeter and reconnect
the throttle position sensor connectors

{8) Disconnect the battery terminal for 10 seconds or more,
then' reconnect it

19) Adjust the acceleration cable

IDLE POSITION SWITCH (FIXED SAS) ADJUSTMENT

Caution

The idle position switch has been adjusted by the manu-
facturer. Do not change the setting of the idle position
switch carelessly. If the setting has been accidentally
changed or if the idle position sensor has been replaced,
set the switch by the following procedure.

(1) Sufficiently loosen the tension of the accelerator cable.

(2] Disconnect the connector of the idle position switch.

(3) Loosen the lock nut of the idle position switch.

(4) Sufficiently loosen the idle position switch by turning it in
the counterclockwise direction and fully close the throttle
valve

Caution
Be sure to close the throttle valve FULLY.

(6] Connect a circuit tester (ohm range) between the idle
position switch terminal and the body,

{6) Turn down the idle position switch until it enters the ON
state, Turn it down a turn more from that point.

{7) While holding the idle position switch to make sure that it
does not turn, tighten the lock nut

(8) Adjust the accelerator cable. (Refer to P.13-87.)

{9} Adjust the basic idle speed. (Refer to P.13-102)

(10)Adjust the throttle position sensor, (Refer to P.13-104.)
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Vacuum

Engine speed (r/min )

TFLE46
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EGR VALVE CONTROL VACUUM CHECK
Check condition
® Engine coolant temperature: 80 — 90°C (176 — 194°F)

(1) Disconnect the vacuum hose from the throttle body EGR
vacuum nipple and connect a hand vacuum pump to the
nipple.

(2) Start the engine and check to see that, after increasing the
engine speed by racing the engine, the vacuum increases
proportionately with the rise in engine speed.

NOTE
If there is a problem with the way the vacuum changes, it is

possible that the throttle body vacuum port may be clogged
and require cleaning.
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COMPONENTS LOCATION AND VACUUM HOSE LAYOUT

" COMPONENTS LOCATION
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Mame Symbol MName Symbol
Air conditioner compressor relay A lgnitien timing adjustment terminal |
) Air conditioner switch B Injectar
Air flow sensor (including imtake air temper- G Mixlure adjustment screw (vanable resistor|®” M
glure sensor and barometnc pressure sensor)
Detonation sensor®’ i MPI control relay &)
Engine control unit F Chaygen sensor® P
Engine coclant temperature sensor E Power steenng ol pressurg swilch ]
Engine warning lamp o Sell-diagnasis output terminal and self-diagnosis! A
agla transmission switching terminal
Fuel pump dnve terminal G Thrattle posmon sensor T
Idle position switch J Top dead center sensor and crank angle sensor
ldle speed control serva (stepper motor] L Vehicle speed sensor (reed switch) u
lgniticn coil (power transistor) H
NOTE
Component names are fisted in alphabetical order
\ *1: Vehicles for Europe with catalylic converter

*2: Vehicles for Europe

*3: Other than vehicles for Europe with catalytic converter

E Mitsubishi Motars Corporation  MAY 88

PWMEBBOZ




13-108

FUEL - Service Adjustment Procedures <MPI-DOHC>

:-_,___lr"_,. - .. q
..?a;" ; {,#%.jl— J_-:'.

&

- .l:kb\ _'TI_"' [

|

13

v | _,.J |
7ON /|

- T o
—~ . -%_‘_...-f"" Air conditioner

compressor relay |

5,

i

=

18PO0D25

e e

] __ri { Engine cookant

_ &% remperature Sensor
s R | B "l |

Fuel purmp drive
terminal

Igritian timing

adjustment terminal L
f\r\

SFUI029

&) Mitsubishi Motors Corporation MAY 88

PWMEBS02

e

Air conditioner switch

."'&.-“5 -:l ||..-I . .i.z
= '

g
- LR I

_—_|'§1.-' L

= ol

TFUG292

Engme warning lamp

GEPOOET

Engine mnirlul
unit! F=~

Py o
T~ GFUDB1D

{®

! Idle position switch

i SFUDS9E




FUEL - Service Adjustment Procedures <MPI-DOHC>

13-109

y

¢ *h,u_&__“__é__-

e

N
Injectors .Ei_—“'“__"r———
= I e

: |pad
; L AL
p ] 1 s I
1 o) - f
I T Datonation ser
e =,

0} .
P} — %
[} T
T \
A '
HEY A

'! _f i @ ;-._(5-

15401

P, A LIS
e N | |

Power steenng
ol pressure switch

i b it .
| g ) 27~ WMPloontrol relay
) SR i
J; J‘.’y Fa
== I
o -
- 1BPD425
S - !
Ny b e F
o H O"‘ - J a
ANES '] "
w L "I;-" ’h—lr '
K o 4
sy n
e I

BF LB

- = Top dead canter sens
and crank angle sensor

deed

L

=
AFUQS??

(&) Mitsubishi Motors Corporation MAY B8

! ldle speed
control semvo
(stepper motor)

Vanable
resistlor

GFUDG00

Self-diagnosis \
ﬁ] output terminal
and sell-diagnosis/

——data. transmission
swilching tarminal

A\

BFLDBOT

I l
Throttle position
Sensor

Nzl




13-110 FUEL - Service Adjustment Procedures <MPI-DOHC>

n Vehicle speed sensor
{reed switch)
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VACUUM HOSE PIPING DIAGRAM
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<Vehicles for Europe with catalytic converter>
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13-114 FUEL - Service Adjustment Procedures <MPI-DOHC>
RELATION OF CONTROL FUNCTIONS

Function l Fuel Idling Ignition ] Fuel Fuel Air condi- Individual
injection speed timing pumgp pressurs tioner part check
control contral control control control relay page
Related parts control
Ignition power supply X X X X X -
Back-up power supply X X b =
Ignition switch X X X X =
(15T and 1G]
Air tlow sensor X x X *
Intake air temperature X X X X P.13-115 |
sSensor
Baromeltnc pressure X x 4
S2Nsor
@ Throttle position sensor X X X P.13-116 |
é- ldle position switch X " X F.13-117 =
o
< | Engine coolant temper- X X X X P.13-117 ¥
= | ature sensor
% Crank angle sensor X X X =
E Top dead centra sensor X X X X "
2 | (No 1 eyhinder and No. 4
E cyhinder top dead centre)
Choygen sensors’ X P.13-117 1)
Air conditioner contral W X e |
urit, ldle-up signal
Mixture adjustment b S P.13-123
scrgwty’
{variable resistor)
Power steering oil X =351
pressure switcl
Vehicle speed sensar X X "
{reed switch)
Detonation sensord X *E
Imjectors X P.13-118 =1
o idle speed control servo * : P13120 b1 |
'E Control relay X X X X P13121 =1
=1
< | lgnitioncoil X E ol =M
ipower transistor}
Air conditioner relay X G
NOTE

*1. Refer to the section regarding checking by using the multi-use tester (P, 13-91)
*2, Refer to GROUP 54 - Service Adjustment Procedures

*3. Refer to GROUP 37 - Service Adjustment Procedures.

"4 Referto GROUP 54 - Meters and Gauges,

*5. Refer to GROUP 16 - |gnition System,

w1: Vehicles for Europe with catalytic converter

#2: Other than vehicles for Europe with catalytic converter

w3 Vehicles for Europe

£ Mitsubishi Motors Corporation MAY 88 PWMEBSOZ
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i

P
~pLEad wire N S
A4/ Colgur Tl
#7 (Grean-black]
y 14 it N P

VT
SEnsor

™ Intake ai

aluire

I -.“.-.L-.l. X I 1-. ¥
MD298474 Lead wire colour b
_J_'_:I*p‘z = -;«F;’:iBWE"r — GFUOBED
5-""* £ =
l{ 3

|
MDOSB4T74

[ Lead wire S v T
| colour [Red) Oﬂﬂﬁ
(IO 000
Green
-Green
_Lead wire

Rad Yellow

cotour (Green)

BFLID9G1

) Mitsubishi Motors Corporation
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SENSOR AND SWITCH INSPECTION
INTAKE AIR TEMPERATURE SENSOR INSPECTION

{1} Disconnect the connector of the air flow sensor and

connect the special tool (harness connector) where the
disconnection was made.

{2) Measure the resistance between terminal (6} (the green clip
of the green-black lead wire of the special tool) and terminal
8) (the blue clip of the blue lead wire of the special tool) of
the air flow sensar’s connector,

Temperature °C {°F) Resistance k{1
03z} 6.0
9 20 (68) : 27
= BO (178} o I [‘14

(3) Measure the resistance while increasing the temperature
of the sensor part (by using a hair dryer)

Temperature °C (°F) Resistance k{}

Increases Decreases

(4) If there 1s a deviation from the standard value, or if the

resistance does not change, replace the air flow sensor
assembly,

THROTTLE POSITION SENSOR INSPECTION

<All vehicles except vehicles for Europe with catalytic
converter=

(1) Disconnect the connector of the throttle position sensor

and connect the special tool (harness connector) where the
disconnection was made.

{2) Measure the resistance between terminal (2) {the red clip of
the red lead wire of the special tool) and terminal @) (the
green clip of the green lead wire of the special tool) ¢ the
throttle position sensor's connector.

Standard value: 35 - 6.5 k{}

FWMEBED2
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Red Yellow Green

Lead wire
colour (Red)

Lead wire
colour {Yellow)

GFLUI0%

ek ) e
7= Throttle postion —-"\

Sens0r connecto
¥
ey L(T_—?EC ]

=

Blue

BFLINEER

{3) Measure the resistance between terminal (2) (the red clip of
the red lead wire of the special tool} and terminal (3) {the
yellow clip of the yellow lead wire of the special tool),

Slowly open the
throttle valve (from
idie 1o the fully
open position)

Approx, 05— 35-B.5k(1

{The change should be smoath, and
In proportion to the degree of
opening of the throttle valve )

(4} If there is a deviation from the standard value, or if the
change is not smoath, replace the throttle position sensor.
NOTE

For information concerning the adjustment of the throttle
position sensor, refer to P.13-104,

<Vehicles for Europe with catalytic converter=

{1} Disconnect the connector of the throttle position sensor
and connect the special tool (harness connector) where the
disconnection was made.

(2) Measure the resistance between terminal (2) (red clip of the
special tool) and terminal (3) (white clip of the special tool) of
the throttle position sensor's connector.

Standard value: 3.5 — 6.5 k)

(3) Measure the resistance between terminal (@) (red clip of the
special tool) and terminal (1) (blue clip of the special tool),

Red

2

White élue
Red

MDS98464

BFLIGEER

(&) Mitsubkahi Motors Corporation MAY 88

Slowly open the
throttle valve (fram
idie 1o tha fully
open position)

Approx. 05— 3 5-66kN

(The change should be smooth, and
In proportian to the degree of opening
of the throttle valve )

(4) If there is a dewviation from the standard value, or if the
change i1s not smooth, replace the throttle position sensor

NOTE
For information concerning the adjustment of the throttle
position sensor, refer to P.13-104,

PWMEBSDZ
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13-117

— = = R

Throttle posiion —
sensor connector

= 0000
00 T0600
Vehicles with  Vehicles
catalytic withou
converer catalytic

SO F
_Black comverier

6F1/0326

Yellow Black

Front view of

oxygen sensor

side conneclor Red
Harness side
connactor

MDB28460

BF LI 3H

@ Mitsubishi Motors Corporation MAY BB

IDLE POSITION SWITCH INSPECTION

(1) Check to be sure that the lever presses the dle position
switch with the accelerator pedal in the returned (unde-
pressed) condition

NOTE
If it does not, refer to the section concerning adjustment of
the idle position switch (fixed SAS) on P.13-105.

(2] Disconnect the connector of the throttle position sensor,
and connect the special tool (harness connector) at the idle
position, switch side
MOTE
The MD998464 should be used for vehicles for Europe

equipped with a catalytic converter; the MD998474 should
be used for all other vehicles.

(31 Check for continuity between the earth and terminal (1)
(black clip of the special tool) of the connector at the dle

position switch side.
J‘ Continuimy
My

Apcelerator pedal

Depressed

Realaased Yas

|

{4) If there 15 a problem, replace the idle position switch
NOTE
An adjustment must be made after the wdle position switch
15 replaced. {Refer to P.13-1058)

ENGINE COOLANT TEMPERATURE SENSOR INSPECTION

Refer to P.13-50.

OXYGEN SENSOR INSPECTION
<Vehicles for Europe with catalytic converter>

(1) Warm up the engine until the temperature of the engine
coolant reaches BO - 90°C (176 — 184°F).

{2) Disconnect the oxygen sensor connector, and then connect
the special tool (harness cannector) to the connector at the
DXygen sensor side.

(3) Measure the resistance between the oxygen sensor
connector's terrminal (33 (the red clip of the special tool) and
terminal (4) (the blue clip of the special tool).

Standard value

Temperature “C {°F)
20 (68)
400 (752)

Resistance {1

Approx. 12

30 or higher

{4) Replace the oxygen sensor if there i1s a malfunction.
{51 Directly apply battery voltage between the oxygen sensor
connector's terminal (3) (the red clip of the special tool) and
terminal (4 (the blue clip of the special tool).
PWMEBSDZ
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GFLICET

&) Mitsubishi Motors Corporation MAY BB

Caution

Care must be taken when applying the battery voltage,
because damage will result if the voltage is applied to
the wrong terminal or if there is a short-circuit.

Connect a digital type voltmeter between the oxygen
sensor connector's terminal (1) (the yellow clip of the
special tool) and terminal (2) (the black clip of the special
tool).

(7] Measure the oxygen sensor output voltage while repeated-
ly racing the engine.

Standard value

{6

Engine Oxygen sensor Remarks
output voltage
Racing Approx, 1 W Ennch air-fuel mixture
rich by accelerator
| operation

(8] If there 1s a malfunction, it is probably a malfunction of the
oxXygen sensor.
NOTE
1. For removal and installation of the oxygen sensor, refer
to. GROUP 15 - Exhaust Manifold
2. Oxygen sensor tightening torque: 40 — 50 Nm (4 — 5
kgm, 28 — 36 ft.lbs.)

INJECTOR INSPECTION
Operational Check

Using the multi-use tester, conduct the check procedures
described below.

(1) Cut off the injector fuel injection one after another in
sequence.

{2) Check the injector activation time
{Refer to the section concerning checks made with a
multi-use tester.)

Checking the Operation Sound -

Using a sound-scope, check the operation sound of the
Injectors during idling or during cranking. Check to be sure that
the operation sound increases when the engine speed is
increased

Caution

Note that the sounds of other injectors are audible even
though the injector being checked is not operating, so care
must be taken when checking.

NOTE
If the operation sound cannot be heard, check the injector
activation girguit
If this circuit 1s normal, there is probably a malfunction of the
injector or of the engine control unit.

PFWMEBSD2
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Measurement of Resistance between Terminals

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

Standard value: 13 — 16 () at 20°C (68°F)

(3} Connect the connector for the injectors.

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.13-83)

(2) Remove the injector.

(3) Arrange the special tool (injector test set), adaptor, fuel

pressure regulator and chps as shown in the illustration
below

pMOga87a1
|
Main hpse
.\\\.
“a

MDA 706
i Raturn hose

MOSE8706— \
Pressure regulator
Impcior (MET16395)
%
Chp
{(WDS2E 746
Hattary

MFLDTAB

f Fuel pumpg—i —_ (4) Connect the battery's negative (-} terminal.
) drive tarminal ‘{I —_— (6] Apply battery voltage to the fuel pump drive terminal and
~] = activate the fuel pump.

g =_ﬁ
— —-'I__

--.|_ | "J“—:
y — o i = :____'::) L
---.‘__1:'“"-2__ ; T : | &'(_ff_— - f‘-
“T“*.r-q___?-a. b i E
| | i _\_"‘-\..f'_: @' E’ i

s =
&FUID21
Main hose 8T} (6) Activate the injector and check the atomized spray condi-

tion of the fusl
The condition can be considered satisfactory unless 't is
extremely poor,

Return hose

Ry

“&) |njector

Battery AFLIOEZE

& Mitsubishi Motors Corporation MAY 88 PWMESRDZ
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(1 RS4E

Q|
\\\/ | | 1=y I

ldle speed control servo == a

(stepper motar] |

.
allic

__m;u-
]

e

)

TFLODI0
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{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 10 its original
condition

IDLE SPEED CONTROL SERVO (STEPPER MOTOR) INSPEC-
TION

Checking the Operation Sound

(1) Check that the cperation sound of the stepper motor can be
heard after the ignition is switched ON (but without starting
the motor),

(2} If the operation sound cannot be heard. check the stepper
mator's activation circuit,

If the circuit 1s normal, it is probable that there is a
malfunction of the stepper motor or of the engine control
unit

(3) Using the multi-use tester, check the relationship between
the steps of the stepper motor and the speed of the engine,
Refer to the section “Checking by using the multi-use
tester” (P.13-91).

Checking the Coil Resistance

(1) Disconnect the idle speed control servo connector and
connect the special tool (harness connector),

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

Standard value: 28 — 33 () at 20°C (68°F)

(3) Measure the resistance between terminal (8) lgreen 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 () at 20°C (68°F)

PWMEBSDZ
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Idte speed
control servo
[stepper motor)

BFUOE0S
& o
Idie spoed

control servo

TFLDTA

(4)

(5)

Operational Check

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

{3) Connect the special tool (harmess connector] to the idle

speed control servo connector,
Connect the positive (+) terminal of a power supply
(approx. & V) to the white clip and the green clip.

With the dle speed control servo as shown in the
llustration, connect the negative (—) terminal of the power
supply to each clip as described in the following steps, and
check whether ar not a vibrating feeling (a feeling of very
shght vibration of the stepper motor) is generated as a
result of the activation of the stepper metor.

(&)

(1) 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 vellow clip.

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

Repeat the tests in sequence from (5) to (1).

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

TELIO0 1

s m- S | —

"-i' e II r-..gl r | | |T:-h.
_\-\'\t *_:|"'--- -‘||I| - -1
;,L SSIN

4 I'"._,- H :III :

.,_m] | Jf@ =

i “\r .'".'

| e .-'I
yj w

18FOA25
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CONTROL RELAY INSPECTION
(1) Remove the control relay.
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FUEL - Service Adjustment Procedures <MPI-DOHC>

(2] Connect the positive (+) terminal of a 12 V power supply to
terminal ag of the control relay; then measure the voltage of
terminal @) and of terminal (8} when the negative (-)
terminal and terminal (8) are connected, and disconnected.

Terminal (8) and 12 V -
power supply negative Terminal (4) Terminal (&)
(=} terminal
Connected 12V 12V
Unconnected ov oV

{3) Connect the negative () terminalafa 12 power supply to
terminal (8) of the control relay; then check for continuity at
terminal (3) and terminal (z) when the positive (+) terminal
and terminal () are connected, and disconnected,

Terminal (8) and 12 V power
supply positive (+) terminal

Terminal (3) and terminal (2)

Connected Continuity

Unconnected Mo continuity

(4

Connect the positive (+) terminal of a 12 power supply to
terminal (3) of the control relay; then measure the voltage of
terminal (z) when the negative (-) terminal and terminal (1)
are connected, and disconnected.

Terminal (7) and negative Terminal (2
i) terrminal
Connected 12V
Unconnected i oy

(5] It enther is not as indicated, replace the control relay.

o



FUEL — Service Adjustment Procedures <MPI-DOHC> 13-123

Varniable
rasisiorn

Lead wire colour
iRed-yallow

Yellow White
R White

MEOEa8474

LEi:id Wire

Yeallow

Green

Lead wirg
== colour
['-"—] [Green-black)

@ | Green

Yallow

|
MODS98474

MDas5299
Lead wira
colour
(Red-vellowl

FLIDE 1)
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MIXTURE ADJUSTING SCREW (VARIABLE RESISTOR) IN-
SPECTION

<All vehicles except vehicles for Europe with catalytic
converter=>

(1}

12)

{3

(4)
(B)

(8}

Disconnect the vanable resistor connector, and connect the
special toel (harness connector).

Use a circuit tester to measure the resistance between
terminals (e {the white clip of the white |lead wire of the
special tooll and (8) (the yellow clip of the red-yellow lead
wireg of the special tool) of the throttle position sensor
CONMectorn

Standard value: 4 — 6 k(!

Mext, connect the circult tester between terminais (7, {the
green clip of the green-black lead wire of the special tool)
and (8 (the vellow clip of the red-vellow lead wire of the
special tool)

Check if the resistance changes smoothly when the
adjusting screw is rotated by the special tool (IMAS driver).
Inspect the body for cracks or other damage

If any defect 1s found, replace the throttle position sensor
and variable resistor as an assembly

PWMEBBDZ
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r 5 <~ Accelerator
inner cable

{l

O L0224

Lock nut Adjusting nut

OYROOTS
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SERVICE ADJUSTMENT PROCEDURES
<DIESEL ENGINE > Erarcal

GENERAL INSPECTION
ACCELERATOR CABLE INSPECTION AND ADJUSTMENT

(1} Warm up the engine until it stabilizes at idle,

(2) Confirm that the idle speed is at the prescribed rpm.

(3) Stop the engine (ignition switch OFF).

{4) Confirm that there are no sharp bends in the accelerator
cable.

(58} Check the inner cable for correct slack,

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

(1) Loosen the adjusting nut so that the thrattle lever is
free,

(2) Tighten the adjusting nut until the throttle lever just
starts moving. Loosen 1 turn, and lock with a lock nut
This adjusts the accelerator cable play to the standard
value

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

NOTE

If there 1s excessive play of the accelerator cable, the
vehicle speed drop ("undershoot”) when climbing a
slope will be large

If there 1s no play (excessive tension) of the accelerator
cable, the idling speed will increase

(3) After adjusting. confirm that the throttle lever fully
opens and closes by operating the pedal

FUEL FILTER REPLACEMENT E1IFZAI

{1} Remove the fuel tank cap and release the pressure from
the fuel tank.

(2] Disconnect the water level sensor connector

(3] Using an ol filter wrench, remove the fuel filter cartridge
from the fuel filter pump body.

Caution
Cover the fuel filter with a shop towel to prevent fuel
from splashing out.

{4) Install a new fuel filter, and then bleed the fuel line. (Refer
to P.13-125))

(6) Start the engine, and check for fuel leaks.
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13-123-24

HARNESS

INSPECTION

1

@& Harness side
connector

D1ADET

Measure the power supply voltage of
the oxygen sensor,

® Connector; Disconnected
® |gnition switch: ON

Voltage (V)

11 =13

P bt

Repair the
B harness,
(@3] Con-
trol relay)

@& Hamess side
connector

Engine contral
unit harness
side connactor

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

*  Oxygen sensor connector: Dis-
connected

L ] Engma contral unit connector.
Disconnected

> |3

2R | R | &®

] Repair the
—-;.Parness.
{# Harness sida {% R EE}
conneaclor b = P88
e ﬁ.ﬁﬁiﬁfﬁ Check for continuity of the earth
=1 circuit,
5o * Connector: Disconnected
=t
= ) —> o>
b g = Repair the
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FUEL - Service Adjustment Procedures <MPI-DOHC>
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SENSOR INSPECTION
Vehicles for Europe

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

{2) Make sure that there is continuity [Approx. 20 Q at 20°C
(68°F)] between terminal (3) and terminal {4) on the oxygen
Sensor connector,

[3) If there is no continuity, replace the oxygen sensor.

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

(5) Use jumper wires to connect oxygen sensor terminal (3)
lconnect 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.

{6) Connect a digital voltage meter between terminal (1) and
terminal (2).

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

Engine Oxygen sensor Remarks
output valtage

When 0.6-1.0V If you make the air‘fuel ratio rich
racing by racing the engine repeatediy,
engine a normal oxygen sensor will
output a voltage of 0.6-1.0V.

(8] If the sensor is defective, replace the oxygen sensor.

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

Vehicles for Australia

(1} Warm the engine and check to be sure that the engine
coolant temperature is 80 — 95°C (176 — 203°F).

{2) Disconnect the oxygen sensor connector and connect a
digital voltmeter.

Caution
When disconnecting the oxygen sensor connector, do
not pull the connector or lead wire too strongly.

(3) Race the engine repeatedly and measure the oxygen
sensor output voltage.

Engine 1 Sensor output Remarks
voltage
When C6-10V When the air/fuel mixture
racing ratio is enriched by racing the
the engine repeatedly, a normal
engine oxygen sensor will output a

voltage of 0.6-1.0V,

If the sensor is defective, replace the oxygen sensor,

NOTE
For removal and installation of the oxygen sensor, refer to

GROUP 15 — Exhaust Manifold,
PWMEBBOZ-F REVISED
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