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) GENERAL INFORMATION
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ENGINE — General Information 11A-0-7

LUBRICATION SYSTEM - SINGLE CAMSHAFT ENGINE
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11A-0-8 ENGINE — General Information
LUBRICATION SYSTEM - DOUBLE CAMSHAFT ENGINE
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ENGINE - Specifications 11A-11
1. SPECIFICATIONS
GENERAL SPECIFICATIONS
4G91 DOUBLE CAMSHAFT ENGINE
Description Specifications
1Y <= 2 OO In-line OHV, DOHC 4 valves
Numberof cylinders .......ccooiiiiiii 4
Combustion chamber ....... ..o Pentroof type
Total displacement ... ..o 1,496 m€ (91.3 cu.in.)
Cylinderbore .. 78.4 mm (3.02 in.}
Piston StroKe ..o 77.5 mm (3.05 in.)
Compression ratio  .....oiviiiiie e 95
Valve timing
{ }: Camshaft Identification ... (B}
Intake valve .................. Open ....oooveiii 13°
Close oot 51°
Exhaustvalve ............... Open ..o 51°
Close oot 13°
Lubrication SYsStem .....cooviiiiiiiiiii e Pressure feed, full-flow filtration
Ol PUMP IYPE e Trochoid type ‘
Cooling SYSTEM L. Water-cooled forced circulation
WVater PUMP TYDE i Centrifugal impeller type
4G92 SINGLE CAMSHAFT ENGINE
Description Speciﬁcations ,
TP o e, In-line OHY, SOHC 4 valves
Number of cylinders ... 4
Combustion chamber oo Pentroof type _
Total displacement ... 1,697 mé€ (97.4 cu.in.)
Cylinderbore ... 81 mm (3.19in.)
PistON StrOKE cuvvvirieiiirri i va e een e eeeens 77.5 mm (3.05 in.}
Compression ratio  .......oooiiiiiii 10.0 /9.6
Valve timing
( ): Camshaft Identification (3 (5)*1 {7)%2 (8)*3
Intake valve ............... Open ..., 14° 14° 16° 19°
Close .oovieiiiiiiieee, 58° 50° 42° 37°
Exhaust valve ............ L0701 T 52° 5ge b4° b3°
Close .o, 16° 10° 6° 3°
Lubrication SYSTEM ...ooiiiviiiiiii e e e e Pressure feed, full-flow filtration
0T TN 0To 1Y) o 1= T R Trochoid type _
COONNG SYSIEIM ..o Water-cooled forced circulation
Water pump tyPe ...ociviiiinii e Centrifugal impeller type
NOTE:
*1: For Australia and Venezuela
*2: MVV engine
*3: For rear wheel drive vehicle
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11A-1-2 ENGINE - Specifications

4G93 SINGLE CAMSHAFT ENGINE

Description Specifications
TP i Indine OHV, SOHC 4 vailves -
Number of cylinders ... .4 : ‘
Combustion chamber ..o Pentroof type
Total displacement .......cccoevieiiiiiiiiniennaennns e rreni. 1,834 me€ {111.9 cu.in.)
Cylinderbore ..o 81 mm (3.12in.)
PIston StrOKE ... e 83 mm (3.50in.)
Compression ratio  ......o.oiiiii i, 9.5/10.0*1
Valve timing
{ ): Camshaft Identification : {1 (2)*2  (4)*3 (10}
Intake valve ............... L0747 o R 18° 11° 16° 14°
Close ..o 50° 61° 46° 60°
Exhaustvalve ............... OPEN ettt 58°  bBB° 54° 58°
CloSE v 10° 17° 6° 10°
Lubrication SYSTEBM ....ooiiviiiiiiiii e e Pressure feed, full-flow filtration
Ol PUMP IYPE it aneeea e Trochoid type
Cooling SYSIEM  oori i Water-cooled forced circulation
WWater PUMP IYPE toiirr e e e enae Centrifugal impeller type
NOTE

*1: For Europe, HongKong

*2: For Europe (up to '86 models), HongKong
*3: Carburetor-engine

*4: For Europe (from ‘97 models), Australia

4G93 DOUBLE CAMSHAFT ENGINE

Description - Specifications
o 1= PRSP tn-line OHV, DOHC 4 valves
Numberofcylinders . ... 4
Combustion chamber ........coovvivvi i Pentroof type
Total displacement ... ..o 1,834 me¢ (111.9 cu.in.)
Cylinder BOTe ..ot 81 mm{3.19in.}
Piston Stroke ...oovviiiiiiie e e 89 mm (3.50 in.)
Compression ratio  ....ciiiiviiieri e e e enaies 10.5/8.6*
Valve timing
( ): Camshaft Identification | B DO

Intake valve ............... 8 ]07-72 [ 20° 19°

Close .oovvveeiiivieiiiies B60° 53°
Exhaust valve ............ Open ..o 680° 63°
Close cooeveeieiiieceiieen, 16° 13°

Lubrication SYStEM .....cocvieiiiii e Pressure feed, full-flow filtration
Oil pump type  ..oovreeieeeenld ettt et aans Trochoid type
Cooling system  ..... e etra e e, SO Water-cooled forced circulation
WWALEr PUMD TYPE .ottt rcve e ran s aenera s Centrifugal impeller type
TUrbOChaIgEr™® Water-cooled
NOTE

*: Turbocharged engine
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ENGINE - Sp;cifications 11A-1-3

SERVICE SPECIFICATIONS

mm {in.)
Standard Limit
Auto-tensioner -~ Double camshaft engine
Auto-tenstoner red protrusion amount  ............... 11
(when checked as installed on engine)
Auto-tensioner rod Stroke ...........ccoeeeiiiiieeniiinnnn. Within 1
Auto-tensioner rod protrusion amount  ............... 3.8-45
(when removed from engine)
Cylinder head ~ Single camshaft engine
Flatness of gasket surface ............c.covviiinnnn. 0.03(0.0012) oo 0.2 (0.008)
Grinding limit of gasket SUMACE ... ... ..o *0.2 (0.008)
*Includes grinding of cylinder block.
Overall height ..., 119.9-120.1 (4.720 - 4.728)
Oversize rework dimensions of valve guide hole
{both intake and exhaust)
0.05{0.002) 0.8, ..o 11.05-11.07 (0.4350 - 0.4358)
0.25{(0.010) 0.8, .o 11.256-11.27 {0.4429 - 0.4437)
05000200 0.8, . 11.50 - 11.52 (0.4528 - 0.4535)
Oversize rework dimensions of valve seat
ring hole
Intake 0.3(0.012)0S. i 31.80~-31.83(1.2520 - 1.2531)
060024108, ..., 32.10-32.13 {1.2638 - 1.2650)
Exhaust 03(0.012)0.8. ..., 29.30-29.32 (1.1635 - 1.1543)
0.6(0.024) 08, ., 29.60 - 29.62 {1.1654 — 1.1661)
Cylinder head — Double camshaft engine
Flatness of gasket surface  ..........cccoveviiiiinnn, 0.03{0.0012) ...............eee. e etra e 0.2 (0.008)
Grinding limit of gasket SUMACE ... ...t e *0.2 (0.008)
*Includes grinding of cylinder biock.
Overall height .......ccoooerriiii e, 131.9-132.1 (5.193 - 5.201}
Oversize rework dimensions of valve guide hole
{both intake and exhaust)
0.05(0.002) 0.8, .o 11.05 ~ 11.07 (0.4350 - 0.4358)
0.25 (0.010) 0.8, i, 11.25 - 11.27 (0.4429 - 0.4437)
0.50(0.02000.S. ... 11.50 - 11.52(0.4528 - 0.4535)
Qversize rework dimensions of valve seat
ring hole
Intake 030012008, ..., 34.30 —34.33 (1.3604 - 1.35186)
06(0.024) 08, ..., 34.60 - 34.63 {1.3622 — 1.3634)
Exhaust 0.3{(0.01200.S. ... 30.80-30.83(1.2126 - 1.2138)
060.020) 08, ... 31.10-31.13{1.2244 - 1.2256)
Camshaft — Single camshaft engine
Cam height
Identification mark: 1
IMtaKe o 37.78(1.4874) ., 37.28 {1.4677)
Exhaust .....coiviiiiiiiiiii 38.09(1.4996) ..., 37.59 (1.4799)
Identification mark: 2
Intake oo 37970148490 . 37.47 (1.4752)
Exhaust ..o 38.02(1.4996) ..., 37.59 (1.4799)
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11A-1-4 ENGINE - Specifications

mm (in.)
Standard Lirnit
Camshaft - Single camshaft engine
Cam height
Identification mark; 3 : .
INtake oo 37.78{1.4874) .o, 37.28 (1.4677)
EXhaust ..o 37.83{(1.4894) ..o 37.33 (1.4697)
Identification mark; 4 '
1] 37.83(1.4778) oo, 37.03 (1.4579)
Exhaust ..o 3732 (14893} .o .. 36.82 (1.4496)
Identification mark: 5 '
INTAKE e 3753(1.47768) o, 37.03 {1.4579)
EXRAUST oot 38.09(1.4996) ..cooiviiiiiiii 37.58 (1.4799)
Identification mark: 7
INtAKE e 3718(1.4630) ..o s 36.66 (1.4433)
EXRAUST oo 36.93{1.4539) .ot 36.43 (1.4342)
Identification mark: 8 o ' N
INtAKE s 37.03(1.4579) oo, 36.53(1.4382) -
Exhaust ..o 3B.99(1.4563) ..., 36.49 (1.4399)
Identification mark: 10
INTAKE it 3753014776) oo 37.03 (1.4579)
EXREUSt e 3764 (1.4819) i 37.14 (1.4622)
Journal O.D. 44.93 - 44.94 {1.7689 - 1.7693) '
Bearing 0il ClearanCe ...vovviviervevarerrenenrinereaeeenns 0.05 - 0,09 {0.0020 - 0.0035)
Camshaft - Double camshaft engine s
Cam height
Identification mark; B -
Intake .o 35.31{1.3802) oo 34.81 {1.3705)
EXhAUST  oooiniiirirvrie e 35.20(1.3858) ..o 34.70 {1.3661)
Identification mark; D :
INtaKE o 35.31(1.3802) oo, 34,81 (1.3705)
EXhaust oo 35.32(1.3905) ..., 34.82 (1.3709)
Identification mark: E
INEAKE oo 3560 (14016} .ooviiiiie 35.10 (1.3819)
EXRAUSE ittt 35.49{1.3972) .o 34.99(1.3776)
Journal O.D. 25.95-25.97 (1.0217 - 1.0224)
Bearing oil clearance ... 0.05 - 0.09 {0.0020 - 0.0035)
Rocker arm - Single camshaft engine '
1 5 20.02 - 20.04 (0.7882 - 0.7890}
Rocker arm-to-shaft clearance ..........ccoeevvviennns 0.02 - 0.05(0.0008 - 0.0020)  ....occvvenennnnn, 0.1 (0.004)
Rocker arm shaft — Single camshaft engine
L0 21 B P 19.99 - 20.00 (0.7870 - 0.7874)
Valve - Single camshaft engine
Valve length
ItAKE e e 11015 {4.3368) ..o 109.65 (4.3169)
Exhaust ..o 113.70{4.4764) ., 113.20 {4.4567)
Stem O.D.
INEAKE e e 5.97 — 5.98 {0.2350 - 0.2354)
EXhaust .....ccoiiiviiiiiiiiie e 5.95 - 5.97 (0.2343 - 0.2350)
Face angle ......ooooviiiiiiiiin e 45° — 45°30"
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ENGINE - Specifications 11A-1-5

mm (in.)
Standard Limit
Valve - Single camshaft engine
Thickness of valve head (margin)
Intake ... 1.0(0.039) o 0.5 (0.020)
EXRBUST ....veveeeeeeeeeeeceeeeeeee e s 1.300.051) oo 0.8 (0.031)
Valve stem-to-valve guide clearance
INtake oo 0.02 - 0.04 {0.0008 - 0.0016) .................. 0.10 (0.0039)
Exhaust ..o 0.03-0.06(0.0012-0.0024) .................. 0.15 (0.0059)
Valve stem projection
INtake i 4930{1.9408) ... 49.80 (1.96086)
Exhaust ...oooiiiiiiii 4935 (1.9428) . . 49.85 {1.9626)
Valve - Double camshaft engine
Valve length
INtAKE oo 10419 (4.1020) .., 103.69 (4.0823)
Exhaust ..., 103.87 (4.0894) ... 103.37 {4.0897)
Stem O.D. '
Intake ..o 5.97 - 5.98 {0.2350 - 0.2354)
EXhaust ..o, 5.95-5.97 {0.2343 - 0.2350)
Faceangle .......ocooiviiiiiii e 45° — 45°30°
Thickness of valve head (margin) :
IMake oo T.000.039) o 0.5 (0.020)
Exhaust .o 1200047} o, 0.7 {0.023)
Valve stem-to-valve guide clearance
Intake oo 0.02-0.04 (0.0008 - 0.0018)  ........oeveenne. 0.10 {0.0039)
Exhaust ... 0.03-0.06({0.0012 -0.0024) .................. 0.15 {0.00569)
Valve stem projection
Intake oo, 48.70 (1.8386) ....covvvriiiiiiii e, 47.20 (1.8583)
Exhaust .. 48.65 {(1.8366) ....ccoevviiniiiiiee e 47.15 (1.8563)
Valve spring - Single camshaft engine
Free height ..o e, BO.O(2.004) oo 49.9 (1.965)
Load/installed height N {kg, Ibs.)/mm {in) ........ 220{22.0, 49)/44.2 (1.74)
Out of SQUArENESS .ove i Lessthan 2° i 4°
Valve spring — Double camshaft engine
Free height ’
AGOT A4.4(1.748) oo 43.4 (1.709)
AGO3 A5.0{1.772) i 44.0 (1.732)
Loadfinstalled height N {kg, tbs.}ymm {in.)
ABOT 195 (19.5, 43)/37.5 {1.48)
QGO 262 (26.2, b8)/37.5 {1.48)
Outof squareness ..........coiviiiiviciiee Lessthan 2% ... ..o, 4°
Valve guide
Length
INtake .o 455 (1.791)
Exhaust ..o 50.5 (1.988)
LD 6.00 - 6.01 (0.2362 — 0.2366)
O D, 11.055 - 11.065 (0.4350 - 0.4356)
SEIVICE SIZ& -.iiivviiiiii i 0.05 (0.002), 0.25 (0.01), 0.50 (0.02) oversize
" Press-in temperature ..., Room temperature
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11A-1-6 ENGINE - Specifications

mm {in.}
Standard Limit
Valve seat
Seatangle ..o 43°30" — 44°
Valve contact width ..., 0.9-1.3(0.035-0.051)
R (1]c: o [T U PPN RPN 0.2 (0.008)
SEIVICE SIZ@ ..ot 0.3 (0.012), 0.6 {0.024) oversize
Piston
0.D. 4G 78.37 — 78.40 (3.0854 - 3.0866)
4G92, 4G93 ~ non-turbo ..o, 80.97 - 81.00 (3.1878 — 3.1890)
4G93-Turbo i, 80.96 - 80.99 (3.1874 — 3.1886)
Piston-to-cylinder clearance
Nonturbo oo 0.02 - 0.04 (0.0008 - 0.00186)
TUDO o, 0.03 - 0.05{0.0012 - 0.0020)
SEIVICE SIZE ..ot 0.25 (0.01), 0.50 (0.02), 0.75 (0.03),
- 1.00 {0.04) oversize
Piston ring —~ Single camshaft engine
End gap
NO. THNG e ee 0.25-0.40{0.0098 - 0.0157) ......covivenennn. 0.8 (0.031)
NO. 2 FING e e 040-0.55{0.01567~0.0217) ....cooevviieennns 0.8 (0.031)
Ol TING o 0.20-0.60{0.0079-0.0238) ....c.cvvrrennn. 1.0(0.039)
Ring-to-ring groove clearance
NO. THNG oo e e 0.03-0.07(0.0012-0.0028) ......ccoeeennes 0.1 (0.004)
NO.Z NG e, 0.02-0.06(0.0008-0.0024) .........covenven 0.1 (0.004)
SerVICE SIZE8 .o 0.25 (0.01), 0.50 (0.02), 0.75 (0.03),
1.00 {0.04) oversize
Piston ring — Double camshaft engine
End gap
NO. THING i e 0.25-0.40(0.0098 - 0.0157)  ..ociviiiveennns 0.8 (0.031)
NO. 21N e 0.40-0.55(0.0157 - 0.0217) ... 0.8 (0.031)
Qilring  4G9T .. ..iiiii e 0.20-0.60 (0.0079-0.0236) .........ceoeeeinin 1.0 (0.039)
4G93 0.10-0.35(0.0039 - 0.0138)  ...ovvvvvrennn. 1.0 {0.039)
Ring-to-ring groove clearance
NO. THING e 0.03-0.07(0.0012~-0.0028) ...ccovenriennen 0.1 {0.004)
NG, 21ING e 0.02 - 0.06 (0.0008 -0.0024) .................. 0.1 {0.004)
SEIVICE SIZE&  ovivriiiiii i 0.25 {0.01), 0.50 {0.02), 0.75 (0.03),
1.00 (0.04} oversize
Piston pin - Single camshaft engine
O D, e 19.002 — 19.005 {0.7481 — 0.7482)
Press-inload N {kg, Psi) ...o.ooiiiiiii . 5,000 — 15,000 (600 - 1,500, 1,102 - 3,307)
Press-in-temperature ..., Room temperature
Piston pin — Double camshaft engine
OD. 4GOT e 19.002 - 19.005 (0.7481 - 0.7482)
AGO3 e 19.001 — 19.007 (0.7481 - 0.7483)
Press-inload N kg, Psi} ....oooooiiiiiiiiiinns 5,000 — 15,000 {500 - 1,500, 1,102 - 3,307)
Press-in-temperature ... Room temperature
© Mitsubishi Motors Corporation Nov. 1995 PWEE9101-D Revised
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ENGINE - Specifications 11A-1-7

mm {in.)
Standard Limnit
Connecting rod
Big end center-to-small end
centerlength ........................ 4G21, 4G92 ... 119.9-120.0 (4.720 - 4.724)
4G93 ... 133.4 - 133.5 {5.252 — 5.256)
Bend .o, 0.05 {0.0020)
TWISE Lo 0.1 (0.004)
Bigendsideclearance ...l 0.10-0.25 (0.0039-0.0098) .................. 0.4 (0.016)
Crankshaft '
ENA play oo s 0.05-0.25{0.0020-0.0098) .........oevennns 0.4 (0.016)
Journal O.D. L, 49.982 - 650.000 (1.9678 — 1.9685)
Pin 0D, 44 980 - 45.000 (1.7708 - 1.7717)
Out-of-roundness and taper of journal and pin ...... 0.003 {0.0007)
Oil clearance of journal .......cocoiviiviiieiiciiieeen, 0.02-0.04 (0.0008 -0.0018) .....cceevvneennn. 0.1 (0.004)
Cil clearancg of pin ... 0.02 - 0.05{0.0008 -0.0020) .......ceeeenee. 0.1 (0.004)
Cylinder block
[.D. AGOT 78.40 —78.43 (3.0866 — 3.0878)
AGO92, AGI3 81.00-81.03 (3.1890 - 3.1202)
Flatness of gasket surface .........coeiiiiiiininnls 0.05(0.020) .o 0.1 (0.004)
Grinding limit of GasKet SUMACE .. .viiiiiiii e et b e e e et *(.2 (0.008)
*Includes grinding of cylinder head.
Overall height ......... 4G91,4G92 ... 243.5 {9.59)
A4G93 263.5 (10.37)
Flywheel
T3 Lo | PSPPSR 0.13 {0.0051)
Qil pump
Tip Clearante  ....ooiviii i 0.03 - 0.08 {0.0012 - 0.0031)
Side Clearance ..........oooii i 0.04 - 0.10 {0.0016 — 0.0039)
Body clearance ..., 0.10-0.18 {0.0032 - 0.0071)
Drive belt
Deflection
Front wheel drive vehicle
New eIt oo 7.0-85(0.28-0.33)
Usedbelt ... 9.5{0.37)
Rear wheel drive vehicle
New bell ..o .. 6.0-8.0(0.24-0.31)
Used belt ... 8.5-9.5(0.33~-0.37)
Tension N (kg, lbs.)
Front wheel drive vehicle
New bell ... 500 - 700 (50 - 70, 110 - 154}
Usedbelt ..., 400 (40, 88)
Rear wheel drive vehicle
Newbelt . 650 — 850 (65 - 85, 143 - 187}
Usedbelt ... 450 - 550 {45 - 55,99~ 121)
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11A-1-8 ENGINE - Specifications

TORQUE SPECIFICATIONS
Torgue
Nm kgm ft.lbs.
ignition system
SpPark Plug .o 25 25 18
Distributor nut — Single camshaft engine  ............... 12 1.2 9
for front wheel drive vehicle
Distributor bolt - Single camshaft engine ............... i3 1.3 9
for rear wheel drive vehicle
Crank angle sensornut ..., 12 1.2 9
- Double camshaft engine
[gnition coil bolt ..o 14 1.4 10
— Double camshaft engine
Power transistor bolt ... 3 0.3 2.2
— Double camshaft engine
Center coverbolt ... 3 0.3 2.2
-~ Double camshaft engine :
Drive belt and timing belt
Crankshaft bolt ..o 185 18.5 134
Alternator brace bolt ... 50 5.0 36
Alternator brace mounting bolt ... 23 23 17
Alternator pivotnut ................... e 45 4.5 33
Cooling fan ..o 9 0.9 7
Fanclutch ... .. 11 1.1 8
Distributor bracket bolt ... 24 2.4 18
Camshaft sprocket bolt ...........oooiiiiiii e
Timing belt tensionerbolt ..., 24 2.4 18
— Single camshaft engine
Timing belt tensioner spring bolt ..., 45 4.5 33
— Single camshaft engine
Camshaft sprocketbolt ... 20 9.0 65
Qil level gauge guide mounting bolt  ..................... 11 1.1 8
Oil level gauge guide mounting bolt  ..................... 14 1.4 10
— for rear wheel drive vehicle
Tensioner pulley bolt ... 49 49 35
— Double camshaft engine
Tensionerarm bolt ... .. ... 45 45 33
- Double camshaft engine
Auto tensioner bolt ... 14 1.4 10
- Double camshaft engine
Idler pulley bolt ... 36 3.6 26
- Double camshaft engine
Fuel and emission control system
Throttle position sensor bolt ..., 2 0.2 1.4
Throttle body mounting bolt ... 19 1.9 14
Delivery pipe mounting bolt ... 12 1.2 9
Fuel pressure regulator holt ..., 9 0.9 7
Fuel vapor separator  ......oveveiieiiiiiiii e 18 1.8 13
Carburetor bolt ... 18 1.8 13
Breathertube bolt ..., 32 3.2 23
Throttle body stay  .ooi e 19 1.9 14
EGRVAIVE oo 22 2.2 16
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ENGINE - Specifications

11A-1-9

Torque
Nm kgm ft.Ibs:
Intake manifold and water pump
Intake manifoid stay mounting bolt ........................ 31 3.1 22
Intake manifold mounting bolt ........................c...lL 19 1.9 14
Intake manifold mounting nut ... 19 1.9 14
Water pump mounting bolt ... 24 2.4 18
Timing belt cover mountingbolt ........................... 10 1.0 7
Engine support bracket left mounting bolt ............... 50 5.0 36
Water pipe mounting bolt ... 14 1.4 10
Engine coolant temperature Sensor ..ol 30 3.0 22
Engine coolant temperature gauge unit .................. 1 1.1 8
Thermostat housing mounting bolt ........................ 24 2.4 18
Water outiet fitting mounting bolt  ..............ocoil. 19 1.9 14
Exhaust manifold
OXYGEN SENSOT  iitiiii e, 45 45 33
Exhaust manifold cover "A” mounting bolt  ............ 27 2.7 20
Exhaust manifold cover “A” mounting bolt ............ 9 0.9 7
Exhaust manifold cover “B” mounting bolt  ............ 24 2.4 17
Exhaust manifold cover ... 30 3.0 22
Exhaust manifold bracket mounting bolt .................. 36 3.6 26
Exhaust manifold mounting nut
Engine without turbocharger ............ M8 ... 18 1.8 13
M10 ... 30 3.0 22
Engine with turbocharger .................. M8 ... 28 2.8 20

M10 ... 43 4.3 31
Heat protector mounting bolt .................. M6 ... 9 0.9 7

M8 ... 14 1.4 10
Air outlet fitting mounting bolt ............................. 19 1.9 14
Eve bolt (for ol pipe) .. oo 17 1.7 12
Eye bolt (for waterpipe) ..., 31 3.1 22
Qil return pipe bolt ......ivviiie e 9 0.9 7
Exhaust fitting bracket bolt ..................... M8 ... 19 1.9 14

M10 ... 36 3.6 26
Turbocharger mounting bolt ........cooivevviiiiei e 60 6.0 43
Oilpipe bolt ... 9 0.9 7
Water pipe bolt ... 11 1.1 8
Rocker arms and camshaft
Rocker cover mounting bolt .........ooveiiiiiecien . 3.3 0.33 2.4
Rocker arm shaft mounting bolt ..., 32 3.2 23
- Single camshaft engine
Adjusting screw lock nut ..., 9 02 7
- Single camshaft engine
Bearingcapbolt .............coeiil, M6 ... 11 1.1 8
- Double camshaft engine Me 24 24 18
Thrust Case . ..oooviiiiii 14 1.4 10
Cylinder head and valves
Engine hanger mounting bolt  ...........cccoeviiiin. 12 1.2 9
Water outlet fitting mounting bolt  ....................... 14 1.4 10
Water outlet hole cover .............coiviiiiiii, 14 1.4 10

© Mitsubishi Motors Corporation Mov. 1995 PWEES101-D
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11A-1-10

ENGINE - Specifications

Torgue
Nm kgm ft.lbs.
Oil pressure switch ... 10 1.0 7
Cylinder head bolt ........... et s 20 + 20° + 90° 2.0 + 90° +90° 14.5 + 90° + 90°
[Tighten to 74 Nm (7.5 kgm, 54 fi.lbs) and then
completely loosen before finally tightening
with above procedure.]
Front case and oil pump
Drain plug ...ooveiie e 40 4.0 29
Qil pan mounting bolt ..o 7 0.7 b
Ol SCIBEM . e 19 1.9 14
Relef plug oo 45 4.5 35
Qil pump case mounting bolt ... 14 1.4 11
Qil pump case mounting bolt ... 10 1.0 7
Front case and oil pump
Water pipe mounting bolt ... 11 1.1 8
Ol coolar DOt . i 43 4.3 31
Buffle plate mounting bolt ... 11 1.1 8
Piston and connecting rod
Connacting rod cap Ut ...covviviiiieien 20 + 90° 2.0 +90° 14.5 + 90°
Crankshaft, cylinder block, flywheel and drive plate
Flywheel bolt ... 100 10.0 72
Drive plate bolt .....oooovi 100 10.0 72
Rear plate mounting bolt ... 11 1.1 8
Bell housing cover mounting bolt ...................oolts 2] 0.9 7
Qil seal case mounting bolt ..., 11 1.1 8
Bearing cap bolt ..o 25 + 90° 2.6 +90° 18 + 90°
PWEES101-D Revised
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ENGINE - Specifications 11A-1-11

NEW TIGHTENING METHOD — BY USE OF BOLTS TO BE TIGHTENED IN PLASTIC
AREA

A new type of bolts, to be tightened in plastic area, is currently used in some parts of the engine. The
tightening method for the bolts is different from the conventional one. Be sure to observe the method
described in the text when tightening the bolts.

Service limits are provided for the bolts. Make sure that the service limits described in the text are strictly
observed.

® Areas where the bolts are in use:
(1) Cylinder head bolts
(2) Main bearing cap bolts
(3) Connecting rod cap bolts
¢ Tightening Method
After tightening the bolts to the specified torque, tighten them another 90° or 180° (twice 90°). The
tightening method varies on different areas. Observe the tightening method described in the text.

SEALANT

Specified sealant Quantity

WaLEM PUMP e Mitsubishi Genuine Part No. MD970389 ..........c.c......  As required
or equivalent

Thermostat houSINgG  ..occevevrneeccrencnennne Mitsubishi Genuine Part No. MD970389 ................. As required
or equivalent

Engine coolant temperature sensor ... 3M Nut Locking part No. 4171 or equivalent ........... As required

Engine coolant temperature .................. 3M ATD Part No. 8660 or equivalent ..........ececeveeeee. AS required

gauge unit

Camshaftbearing cap oo 3M ATD Part No. 8860 or equivalent .........ccccecvervvcnnenn. As required

Semi-circular packing .......cceoveveennernnens 3M ATD Part No. 8660 or equivalent ...........cocccoeeeeeee. AS required

Rockercover ....veveeeeeeveeeee. 3M ATD Part No. 8660 or equivalent ... As required

Oil pressure switch oo 3M ATD Part No. 8660 or equivalent .....cccocceeeeeeeee. - As required

Water outlet fitting ......ccecocevevevvvecennereneee. - Mitsubishi Genuine Part No. MD270389 ... As required
or equivalent

Qil PUMP CASE .o Mitsubishi Genuine Part No. MD970389 ..................  Asrequired
or equivalent

Ol PAN e Mitsubishi Genuine Part No. MD970389 .................... As required
or equivalent

Qil 2al CaSE  .cvvvvviveeee e Mitsubishi Genuine Part No. MD970389 ..........ccceveiee As required
or equivalent

Drive plate bolt ..o 3M Nut Locking part No. 4171 or equivalent ... Asrequired

Fiywheel bolt o 3M Nut Locking part No. 4171 or equivalent  ............ As required

© Mitsubishi Motors Corporation Feb. 1994 PWEES101-C Added



11A-1-12 ENGINE — Specifications
FORM-IN-PLACE GASKET

The engine has several areas where the form-in-place gasket (FIPG) is in use. To ensure that the gasket fully
serves its purpose, it is necessary to observe some precautions when applying the gasket. Bead size,
continuity and location are of paramount importance. Too thin a bead could cause leaks. Too thick a bead, on
the other hand, could be squeezed out of location, causing blocking or narrowing of the fluid feed line. To
eliminate the possibility of leaks from a joint, therefore, it is absolutely necessary to apply the gasket evenly
without a break, while observing the correct bead size.

The FIPG used in the engine is a room temperature vuicanization (RTV) type and is supplied in a 100-gram
tube (Part No. MD870389 or MD997110). Since the RTV hardens as it reacts with the moisture in the
atmospheric air, it is normally used in the metallic flange areas. The FIPG, Part No. MD970389, can be used
for sealing both engine oil and coolant, while Part No. 997110 can only be used for engine ol sealing.

Disassembly

The parts assembled with the FIPG can be easily disassembled without use of a special method. In some
cases, however, the sealant between the joined surfaces may have to be broken by lightly striking with a
mailet or similar tool. A flat and thin gasket scraper may be lightly hammered in between the joined surfaces.
In this case, however, care must be taken to prevent damage to the joined surfaces. For removal of the oil
pan, the special tool "0il Pan Remover” (MD998727) is available. Be sure to use the special tool to remove
the ail pan. -

Surface Preparation

Thoroughly remove all substances deposited on the gasket application surfaces, using a gasket scraper or
wire brush. Check to ensure that the surfaces to which the FIPG is to be applied is flat. Make sure that there
are no oils, greases and foreign substances deposited on the application surfaces. Do not forget to remove
the old sealant remained in the bolt holes.

Form-In-Place Gasket Application

When assembling parts with the FIPG, you must observe some precautions, but the procedure is very simple
as in the case of a conventional precut gasket.

Applied FIPG bead should be of the specified size and without breaks. Also be sure to encircle the bolt hole
circumference with a completely continuous bead. The FIPG can be wiped away unless it is hardened. While
the FIPG is still moist (in less than 15 minutes), mount the parts in position. When the parts are mounted,
make sure that the gasket is applied to the required area only.

The FIPG application procedure may vary on different areas. Observe the procedure described in the text
when applying the FIPG.

© Mitsubishi Motors Corporation Feb. 1994 PWEES101-C Added



ENGINE — Special Tools

11A-2-1

2. SPECIAL TOOLS

Tool Number

Name

Use

MB990938

Handie

Use with MD9988776

MB990767 Crankshaft pulley Holding camshaft sprocket or crankshaft
holder pulley when loosening and tightening of
bolt.
Use with MD998719
MB998440 Leak-down tester Leak-down test of lash adjuster
MB998442 Air bleed wire Air bleeding of lash adjuster
MDg898713 Camshaft cil seal in- | Installation of camshaft oil seal
@ staller
MD928716 Crankshaft wrench Rotation of crankshaft when installing pis-
: : ton and timing belt.
‘ MD998717 Crankshaft front oil Installation of crankshaft front oil seal
@ sealinstaller
© Mitsubishi Motors Corporation Dec. 1991 PWEE9101-A Revised
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ENGINE - Special Tools

Tool Number

Name

Use

‘MD998719.

Pulley holder pin {2)

Use with MB890767

MDo88727 Qil pan remover Removal of the oil pan
MD998754 Pin Used with MB990767
MDg98767 Tensioner pulley Adjustment of timing belt tension
socket wrench
MD998772 Valve spring com- Removal and installation of valve and re-
pressor lated parts
MD998774 Valve stem seal in- Installation of valve stem seal
@% staller
MD928775 Valve stem seal in Installation of valve stem seal
PWEE9101-A Revised
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ENGINE - Special Tools 11A-2-3

Tool Number Name Use
MDS98776 Crankshaft rear oil Installation of crankshaft rear oil seal
seal installer Use with MB990938

MBS91653 Cylinder head bolt Loosening and tighfening of eylinder head
‘ wrench bolt

MD998780 SETTING TOOL Removal and installation of piston pin

MB991659 Guide D Removal of piston pin

© Mitsubishi Motors Cerporation Nov. 1995 PWEES01-D Revised
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ENGINE - Ignition System {Single Camshaft Engine} 11A-3-1

3. IGNITION SYSTEM (SINGLE CAMSHAFT ENGINE)
REMOVAL AND INSTALLATION (FRONT WHEEL DRIVE VEHICLE)

Removal steps

1. Spark plug cable -
2. Spark plug
#A4 3. Distributor

9EN0212
Revised
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11A-3-2 ENGINE - Ignition System (Single Camshaft Engine}

REMOVAL AND INSTALLATION (REAR WHEEL DRIVE VEHICLE)

Removal steps

1. Spark plug cable
2. High tension cable
3. Spark plug
#B4 4. Distributor
5. Ignition coil
NOTE
If the distributor and/or ignition coil are to be removed,
remove the cooling fan beforehand. For the removal and
installation procedures of the cooling fan, refer to 11A-6-2.

SENOE91
© Mitsubishi Motors Corporation Nov. 1895 PWEES101-D Revised




ENGINE - Ignition System (Single Camshaft Engine)

11A-3-3

Mating marks
9EN0D78
7 '-?—f“::':f-?::’:“" Stud Bolt = T
f@q‘@ =g
(Rl
\ % o
el
/ Ty E"
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SN~ G \
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0 9END103
Mating mark
BEN0994
Grease
SEN09SS
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SERVICE POINT OF INSTALLATION
PA4 INSTALLATION OF DISTRIBUTOR ASSEMBLY

(1) Turn the crankshaft to bring No. 1 cylinder to the top dead
center on compression stroke.

(2) Align the mating marks on the distributor housing with that
of the coupling key.

(3) Install the distributor assembly on the engine while aligning
the stud bolt used for securing the distributor with the slot
in the mounting flange of the distributor.

»B¢ DISTRIBUTOR INSTALLATION

{1) Turn the crankshaft clockwise and set the No. 1 cylinder
piston at the top dead center of the compression stroke.

(2} Align mating marks on the distributor housing and the
coupling.

{3} Apply grease sparingly to the distributor coupling and the
entire surface of the oil seal lip and install the distributor,

Specified grease: Multipurpose grease SAEJ310,
NLGI No. 3

PWEES101-D Revised



NOTES



ENGINE - Ignition System (Double Camshaft Engine) 11A-4-1

4. IGNITION SYSTEM (DOUBLE CAMSHAFT ENGINE)

REMOVAL AND INSTALLATION

Removal steps

1. Center cover
2. Spark plug cable
3. Spark plug
PA4 4. Crank angle sensor
5. O-ring
6. Ignition coil
7. Power transistor

9EN0165

Mating mark

9ENO167

@ Mitsubishi Motors Corporation Nov. 1995

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF CRANK ANGLE SENSOR

(1) Turn the crankshaft so that the No. 1 cylinder is at top dead
center.

(2) Align the punch mark on the crank angle sensor housing
with the notch in plate.

(3) Install the crank angle sensor on the cylinder head.

PWEES101-D Revised
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ENGINE - orive Belt and Timing Belt (Single Camshaft Engine) 11A-5-1

5. DRIVE BELT AND TIMING BELT (SINGLE CAMSHAFT ENGINE)

REMOVAL AND INSTALLATION

Removal steps

1. Qil level gauge 11. Flange
2. Qil level gauge guide ¢BD #C4 12, Timing belt
3. O-ring 13. Crankshaft sprocket
»E€ 4. Drive belt 14. Crankshaft key
5. Alternator brace #B4 15. Timing belt tensioner
6. Alternator 16. Tensioner spacer
JA) D4 7. Crankshaft bolt #B¢ 17. Tensioner spring
8. Crankshaft pulley 4CO A4 18. Camshaft sprocket bolt
9. Timing belt upper cover . 19. Camshaft sprocket
10. Timing belt lower cover
9ENO03S
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5/



1 1 A-5-2 ENGINE - prive Belt and Timing Belt {Single Camshaft Engine)

REMOVAL AND INSTALLATION

Removal steps

1. Qil level gauge 16. Cooling fan bracket

2. Oil level gauge guide 16. Timing belt lower cover

3. O-ring 4B #C4 17. Timing belt

»E4 4. Drive belt 18. Crankshaft sprocket

5. Cooling fan 19, Crankshaft key

6. Fan clutch #B4 20. Timing belt tensioner

7. Fan pulley 21. Tensioner spacer

8. Alternator brace #B4 22. Tensioner spring

9. Alternator 23. Timing belt tensioner bracket

4AD #D4 10. Crankshaft bolt #G4 24. Qil seal

11. Crankshaft pulley #F4 25. Camshaft sprocket spacer
12. Flange AC #A4 18. Camshaft sprocket bolt
13. Timing belt upper cover 19. Carnshaft sprocket

14. Distributor bracket

9EN0GSE
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ENGINE - prive Belt and Timing Belt (Single Camshaft Engine) 11A-5-3

SERVICE POINTS OF REMOVAL
¢AD REMOVAL OF CRANKSHAFT BOLT

¢BD) REMOVAL OF TIMING BELT
(1) Mark belt running direction for reinstallation.

(2) Back off the tensioner spring mounting bolt three turns.

(3) Pinching the end of the tensioner spring on the tensioner
side with pliers, unhook it from the bracket hook on the
tensioner 1o free the tensioner spring.

(4) Loosen the tensioner mounting bolt and remove the timing
belt.

{JC) LOOSENING OF CAMSHAFT SPROCKET BOLT

9ENOQ125

INSPECTION
TIMING BELT
Replace belt if any of the following conditions exist.

(1} Hardening of back rubber.
Back side is glossy without resilience and leaves no indent
when pressed with fingernail.

SEN00G6
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1 1 A-5-4 ENGINE = Drive Belt and Timing Belt (Single Camshaft Engine}

1EN0249

Rounded edge

Abnormal wear
(Fluffy strand}

SENQO&7

Rubber exposed

Tooth missing
and canvas
fiber exposed

SENOOES

‘

/: \\\\\\ \\wi! ( \/
\\\ <X MB990767|
\ f‘* iz

IVID9819 m @ ¢

9ENQ126

Mating
rmark

BENQ0992
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{2} Cracks on rubber back,

{3) Cracks or peeling of canvas.
(4} Cracks on tooth bottom.

(5} Cracks on belt sides.

{6) Abnormal wear of belt sides. The sides are normal if they
are sharp as if cut by a knife.

{7} Abnormal wear on teeth.
(8) Missing tooth.

SERVICE POINTS OF INSTALLATION
PA4 TIGHTENING OF CAMSHAFT SPROCKET BOLT

»F¢ CAMSHAFT SPROCKET SPACER INSTALLATION

(1} To install the spacer, align mating marks on camshaft
sprocket and camshaft sprocket spacer as shown.

PWEE9101-D Added



ENGINE — Drive Bsit and Timing Bet (Single Gamshaft Engine) 11A-5-5

9ENOQ127

/)/

L Tty —S7° oenooss
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9G4 OIL SEAL INSTALLATION

(1) Lightly strike the oil seal into the camshaft sprocket spacer
until it seats to its position securely.

PB4 INSTALLATION OF TENSIONER SPRING / TIMING
BELT TENSIONER

(1) Install the tensioner spring and spacer. Fully tighten the
bolt, then back it off three turns.

{2) Mount the timing belt tensioner.

{3} Hook the spring end onto the tensioner.

Caution

¢ When hooking the tensioner spring use care not to
damage the outer periphery of the tensioner pulley
with the spring end.

{4) Insert a screwdriver in the tensioner as shown in the
illustration. Fully push the tensioner in the direction of the
arrow and tighten the bolt to secure the tensioner in that
position.

(5) Tighten the tensioner spring lock bolt to the specification.

»C4 INSTALLATION OF TIMING BELT

{1} Check that the timing belt tensioner and spring have been
installed in position. (See »B4.)

(2) Align timing mark on camshaft sprocket with timing mark
on cylinder head.

(3) Align timing mark on crankshaft sprocket with timing mark
on front case.. ‘

PWEE3101-D Added



1 1 A-5-6 ENG'NE == Drive Belt and Timing Belt (Single Camshaft Engine)

(4) Install the timing belt first on crankshaft sprocket and then
keeping .the tension side belt tight, set on the camshaft
sprocket. Finally, set the belt on the tensioner pulley.

Camshaft sprocket

Crankshaft sprocket

9ENGCO54

(5) Back off one turn the tensioner pulley mounting bolt which
has been temporarily tightened.

(6) Turn the crankshaft clockwise two turns.
{7) Check that the timing marks are properly aligned.
(8) Tighten the tensioner pulley mounting bolt to specification.

9ENDOSE

(9} Check that there is a clearance of 30 mm (1.18 in.} between
the back side of the timing belt and the inside of undercover
seal iine.

9EN0057
© Mitsubishi Motors Corporation Nov. 1985 PWEES01-D Added
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ENG'NE = Drive Belt and Timing Beit {Single Camshaft Engine)

11A-5-7

WRe

~ MB990767
R ==l

100 N

pulley

Alternator

9ENQOD1

9ENGOB2
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#D4 INSTALLATION OF CRANKSHAFT BOLT

»E4 ADJUSTMENT OF DRIVE BELT TENSION
(1} Adjust belt deflection with adjusting bolt to standard value.

Standard value:
Front wheel drive vehicle
New belt 7.0 -85 mm (0.28 - 0.33 in.)
Used belt 9.5 mm {0.37 in.)
Rear wheel drive vehicle ,
New belt 6.0 -8.0 mm (0.24 - 0.31 in.)
Used belt 8.5-95 mm (0.33-0.37 in.)

{2) Or using tension gauge, adjust tension to standard value.

Standard value:
Front wheel drive vehicle
New belt 500~ 700 N (50 - 70 kg, 110 — 154 Ibs.)
Used belt 400 N (40 kg, 88 Ibs.)
Rear wheel drive vehicle
New belt 650 -850 N (65 - 85 kg, 143 - 187 Ibs.)
Used belt 450 - 550 N (45 - 55 kg, 99 — 121 Ibs.)

{3} Tighten lock bolt to the specified torque.
{4) Tighten nut for pivot bolt to the specified torque.

PWEE9101-D Added
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ENGINE — Drive Belt and Timing Belt {Double Camshaft Engine) 1 1A-6-1

6. DRIVE BELT AND TIMING BELT (DOUBLE CAMSHAFT ENGINE)

REMOVAL AND INSTALLATION

Removal steps

. Qil level gauge

. Gil level gauge guide
C-ring

. Drive belt

. Alternator brace

. Alternator

. Crankshaft bolt

. Crankshaft pulley

. Timing belt upper cover
. Timing belt lower cover
. Flange

PE4

QAD $D4

SOOI RWN

—_

QB #C4 12.
13

14.
»B4 15.

17.
18.
19.
20.
QCO BA4 27,
22.

Timing belt

. Crankshaft sprocket

Crankshaft key
Auto tensioner

6. Auto tensioner

Tensioner pulley
Tensioner arm

Spacer

Idler pulley

Camshaft sprocket bolt
Camshaft sprocket

9END134
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11A-6-2 ENGINE - brive Belt and Timing Belt [Double Camshaft Engine)

SERVICE POINTS OF REMOVAL
QAD LOOSENING OF CRANKSHAFT BOLT

S

MB8R0767 )/
9EN0233

(Bl REMOVAL OF TIMING BELT
{1) Mark belt running direction for reinstallation.

4C> LOOSENING OF CAMSHAFT SPROCKET BOLT

9END139

INSPECTION
TIMING BELTS
Refer to "INSPECTION” on Page 11A-5-3.

AUTO-TENSIONER

(1) Check for oil leaks. If oil leaks are evident, replace the
auto-tensioner.

{(2) Check the rod end for wear or damage and replace the
auto-tensioner if necessary.

{3) Measure the rod projection length. If the reading is outside
the standard value, replace the auto tensioner.

Standard value: 11 mm {0.433 in.)

11 rmm {0.433 in.}

9EN0140
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ENGINE - brive Belt and Timing Belt (Double Camshaft Engine) 1 1 A-6-3

98 to 196 N

B6EN1033

MB890767
MD9g8719

9END142

SENO144

9ENO143
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(4) Press the rod by a force of 98 to 196 N and measure the
rod stroke. If not within the standard value, replace the
tensioner.

Standard value: 1 mm or less

SERVICE POINTS OF INSTALLATION
PA¢4 TIGHTENING OF CAMSHAFT SPROCKET BOLT

B4 INSTALLATION OF AUTO-TENSIONER

(1) If the auto-tensioner rod is fully extended, set it in the
retracted position with the following procedure.

@ Set the auto tensioner in a vice, while making sure it is
not titled.

@ Slowly close the vice to force the rod in until the set
hole (A) of the rod is lined up with the set hole (B) of the
cylinder.

@ Inserta 2 mm Allen wrench in the set hole.
@ Remove the auto tensioner from the vice.

{2} Install the auto tensioner on the cylinder block through the
oil pump case.

PWEE9101-D Added ‘
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11A-6-4 ENGINE - orive Belt and Timing Belt {Double Camshaft Engine)

Timing marks

SENOQ145

Timing marks” M
~ l"'.. |'|'V ]
‘\‘ ‘-” g
A\ el
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PC4 INSTALLATION OF TIMING BELT

(1} Make sure that the auto-tensioner is installed properly.
(Refer to #B4.)

{2) Align the timing mark on each sprocket with the corres-
ponding mark on the timing belt.

(3) Turn the crankshaft sprocket one half the tooth width
counterclockwise.

{4) Fit the timing belt to the intake camshaft sprocket and
secure with a paper clip at the illustrated position.

{(5) Use two wrenches to fit the timing belt to the exhaust
sprocket while aligning the timing marks.

(6) Secure the timing belt with a paper clip at the illustrated
position.

PWEE9101-D : Added



ENGINE - brive Belt and Timing Belt {Double Camshaft Engine)

11A-6-5

TR

Tensioner
pulley

Water pump
sprocket

Crankshaft sprocket

9END149

9END153
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{7} Fit the belt to the idler pulley water pump sprocket,
crankshaft sprocket and tensioner pulley in that order.

{8} Raise the tensicner pulley in the direction of an arrow and
tighten the tensioner putley bolt.

{9) Remove the two paper clips.

(10)Make sure that all timing marks are in alignment.

(11)Give a 1/4 counterclockwise turn to the crankshaft. Then
turn the crankshaft clockwise to align the timing marks
again.

{12)Install the special tool and a torque wrench to the tensioner
pulley.

(13)Using torque wrench, torque to 2.6 Nm {0.26 kgm, 1.9
ft.Ibs.). '

(14)While holding the tensioner pulley to prevent it from
turning, tighten the center bolt to the specified torque.

{15)Give two clockwise turns to the crankshaft and leave as it
is for approx. 15 minutes.

(16)Check if the Allen wrench inserted during installation of the

auto-tensioner can be pulled out lightly.
It it can be pulled out lightly, the belt is properly tensioned.
Therefore, pull out the wrench. The belt is also properly
tensioned if the auto-tensioner projection is of standard
value.

Standard value: 3.8 - 4.5 mm (0.150 - 0.177 in.)

{17)If the wrench cannot be pulled out lightly, repeat the steps
{12) through (15) to obtain appropriate belt tension.

PWEE9101-D Added



1 1 A-6-6 ENG'NE = Drive Belt and Timing Belt (Double Camshaft Engine)

»D4¢ INSTALLATION OF CRANKSHAFT BOLT

#E4 ADJUSTMENT OF DRIVE BELT TENSION
(1) Adjust belt deflection with adjusting bolt to standard value.

Standard value:
New belt 7.0-85mm {0.28 - 0.33 in.)
Used belt 9.5 mm {0.37 in.)

" Alternator
pulley

9EN0OO1

{2) Or using tension gauge, adjust tension to standard value.

Standard value: .
New belt 500-700 N (50 - 70 kg, 110 — 154 Ibs.}
Used belt 400 N {40 kg, 88 Ibs.) _

\ (3) Tighten lock bolt to the specified torgue.
: {4) Tighten nut for pivot bolt to the specified torque.

"~ 9EN0Q82
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ENGINE - Fuel and Emission Control System (Single Camshaft Engine)

11A-7-1

7. FUEL AND EMISSION CONTROL SYSTEM
(SINGLE CAMSHAFT ENGINE)

REMOVAL AND INSTALLATION - MULTIPOINT FUEL INJECTION

1
2
3
4

¥B4 5.
6
7

M4 8

9

10.

11.

12.

13.

Removal steps

. Throttle body

. Gasket

. Delivery pipe and injector
. Insulator

Fuel pressure regulator

. O-ring

. Insulator
. Injector
. O-ring

Grommet
Delivery pipe
EGR valve
Gasket

SENQ239

© Mitsubishi Motors Corporation Dec. 1991
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Revisad

L



1 1A-7-2 ENGINE — Fuel and Emission Control System {Single Camshaft Engine}

REMOVAL AND INSTALLATION - CARBURETOR (FRONT WHEEL DRIVE VEHICLE)

Removal steps

. Breather tube
. Fuel hose
. Fuel hose
. Fuel pump
. Gasket

. Insulator
Gasket

. Carburetor
. Gasket

. EGR valve
. Gasket

—OWONOHONSWN

—_

9ENG240
© Mitsubishi Motors Corporation Nov, 1935 PWEES101-D Revised




ENGINE = Fuel and Emission Control System (Single Camshaft Engine) 11A-7-3

REMOVAL AND INSTALLATION - CARBURETOR (REAR WHEEL DRIVE VEHICLE)

Removal steps

. Fuel hose

. Fuel hose

. Fuel vapor separator
. Carburetor

. Gasket

. Cover

. Gasket

SO Wl—

9EN0B92
Revised

© Mitsubishi Motors Corporation Nov. 1995 PWEE9101-D
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1 1 A-7-4 ENGINE - Fuel and Emission Control System {Single Camshaft Engine)

paaf

Dellvery pipe

9ENQ084

© Mitsubishi Motors Cotporation Nov. 1895

SERVICE POINTS OF INSTALLATION
PA4 INSTALLATION OF INJECTORS

(1} Before installing an injector, the rubber O-ring must be
lubricated with a drop of clean engine oil to aid in
installation.

(2} Install injector top end into delivery pipe. Be careful not to
damage O-ring during installation.

»B€¢ INSTALLATION OF FUEL PRESSURE REGULATOR

(1) Before installing pressure regulator, the O-ring must be
lubricated with a drop of clean engine oit to aid in
installation. -

PWEE9101-D - Added



ENGINE — Fuel and Emission Control System (Double Camshaft Engine) 11A-8-1

8. FUEL AND EMISSION CONTROL SYSTEM
(DOUBLE CAMSHAFT ENGINE)

REMOVAL AND INSTALLATION

Removal steps

1. Throttle body stay
2. Airinlet fitting 7 Engine with
3. Gasket turbocharger
4, Throttle body
5. Gasket
?. Delivery pipe and injector
8
9
10

. Insulator
. Fuel pressure regulator
. O-ring
. Insulator
#A4 1. Injector
12. O-ring
13. Grommet
14, Delivery pipe
15. EGR valve (4G93)
16. Gasket (2G93}

»B4

9END420

© Mitsubishi Motors Corporation Feb. 1994 PWEES101-C Revised
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11A-8-2 " ENGINE — Fuel and Emission Control System (Double Camshaft Engine)

i f

Dellvery plpe

9ENODB4

© Mitsubishi Motors Corporation Dec. 1981

R‘?i- .

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF INJECTORS

(1) Before installing an injector, the rubber O-ring must be
lubricated with a drop of clean engine oil to aid in instllation.

{2) Install injector top end into delivery pipe. Be careful not to
damage O-ring during installation.

#B4 INSTALLATION OF FUEL PRESSURE REGULATOR

(1) Before installing pressure regulator, the O-ring must be
lubricated with a drop of clean engine oil to aid in
installation.

PWEES101-A Revised



ENGINE - intake Manifold and Water Pump (Single Camshatt Engine) 11A-9-1

9. INTAKE MANIFOLD AND WATER PUMP
(SINGLE CAMSHAFT ENGINE)

REMOVAL AND INSTALLATION - MULTIPOINT FUEL INJECTION

<f
Removal steps
1. Water hose A L mmﬂ
2. Water hose B B
#E4 3. Engine coolant temperature gauge unit :
»D4 4. WQine cooia?t temperature sensor
5. Water outlet fitting ’
6. Thermostat mm
#C4 7. Thermostat housing
#B¢ 8. O-ring
9. Intake manifold stay
10. Intake manifold
11. Gasket
»B4 12, Water pipe
B4 13. O-ring

14. Engine support bracket left
15. Timing belt cover
pA4 16. Water pump

9EN0036
© Mitsubishi Motors Corporation Dec. 1991 PWEE9101-A Revised
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11A-9-2

ENGINE = intake Manifold and Water Pump (Single Camshaft Engine)

REMOVAL AND INSTALLATION - CARBURETOR (FRONT WHEEL DRIVE VEHICLE)

Removaj steps

$E4

#C4
»B¢

—_
CWHNBHUIL LN —

$B4 11,
$B4 12.

. Water hose A

. Water hose B

. Engine coolant temperature gauge unit
. Water outlet fitting

. Thermostat

. Thermostat housing

O-ring

. Intake manifold stay
. Intake manifold

Gasket
Water pipe
O-ring

13. Timing belt cover

411
324248

19 1.9(14
4

14. Engine support bracket left
#A4 15. Water pump
 9ENO0124
© Mitsubishi Motors Corporation Nov. 1995 PWEES101-D Revised



ENGINE - Intake Manifold and Water Pump (Single Camshaft Engine} 11A-9-3

REMOVAL AND iNSTALLATION - CARBURETOR (REAR WHEEL DRIVE VEHICLE)

Removal steps

1. Water hose
»E4¢ 2. Engine coolant temperature gauge unit
3. Water hose
4. Water hose
5. Water outlet fitting
6. Thermostat
7. Thermostat housing
#B4¢ 8. O-ring
#B4 9. Water pipe
#B4¢ 10. O-ring
11. Intake manifold stay
12. Intake manifold
13. Gasket
14. Timing belt cover, rear
PA4 15. Water pump

) 9ENDGI3
© Mitsubishi Motors Corporation Nov. 1995 PWEE9101-D Revised
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11A-9-4

ENGINE - intake Manifold and Water Pump (Single Camshaft Engine)

te 3mm (0.12in.)
;/ & diameter
0)

bead sealant
9ENDOBY

3mm (012
diameter

bead sealant ]
9EN00S0

Sealant

9EN0D31

Sealant

9ENQQ92

© Mitsubishi Motors Corporation Nov. 1995

.

SERVICE POINTS OF INSTALLATION
»A¢ APPLICATION OF WATER PUMP

Specified sealant: ,
Mitsubishi Genuine Part No. MID970389 or equiva-
lent

PB¢ INSTALLATION OF WATER PIPE / O-RING
(1) Wet the O-ring {with water} to facilitate assembly.

Caution

o Keep the O-ring free of oil or grease.

¢ Secure the water pipe after the thermostat housing
has been installed.

»C¢ APPLICATION OF THERMOSTAT HOUSING

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equiva-
lent

»D¢ APPLICATION OF SEALANT TO ENGINE COOLANT
TEMPERATURE SENSOR

Specified sealant:
3M Nut Locking Part No. 4171 or equivalent

PE¢ APPLICATION OF SEALANT TO ENGINE COOLANT
TEMPERATURE GAUGE UNIT

Specified sealant:
3M ATD Part No. 8660 or equivalent

- PWEES101-D Added



ENGINE — Intake Manifold and Water Pump {Double Camshaft Engine)

11A-10-1

10. INTAKE MANIFOLD AND WATER PUMP

(DOUBLE CAMSHAFT ENGINE)
REMOVAL AND INSTALLATION

$E¢
$D¢

»Ce
»Be

Removal steps

. Water hose A

. Water hose B

. Engine coolant temperature gauge unit
. Engine coolant temperature sensor

. Water outlet fitting

WO~DG B WN -

Thermostat _
Thermostat housing

. O-ring

> Intake manifold stay
10,
. Gasket

. Water pipe

. O-ring

. Engine support bracket ieft
. Timing belt cover

. Timing belt cover

. Water pump

. Detonation sensor

Intake manifold

9EN0166

© Mitsubishi Motors Corporation Dec. 1891
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11A-10-2

ENGINE - Intake Manifold and Water Pump (Double Camshaft Engine)

| SERVICE POINTS OF INSTALLATION

3mm{0.12in.}

diameter

bead sealant
PENQO8?

3mmi0.12in.)
diameter

bead sealant
PENQOPO

$B4

{1} Wet the O-ring (with water} to facilitate assembly.

Sealant

PA¢ APPLICATION OF WATER PUMP
Specified sealant:

Mitsubishi Genuine Part No. MD970389 or equivé-
lent

INSTALLATION OF WATER PIPE / O-RING

Caution _
¢ Keep the O-ring free of oil or grease.
® Secure the water pipe after the thermost_at housing

has been installed.

#C4 APPLICATION OF THERMOSTAT HOUSING
Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equiva-

lent

#D¢ APPLICATION OF SEALANT TO ENGINE COOLANT
"TEMPERATURE SENSOR
Specified sealant: ,

3M Nut Locking Part No. 4171 or equivalent

9END09T
#E€¢ APPLICATION OF SEALANT TO ENGINE COOLANT

TEMPERATURE GAUGE UNIT

=

R

N
)
NS

7

Sealant
/ ,

N
™
™

R

R

R

LN

LR

i

7

Specified sealant:
3M ATD Part No. 8660 or equivalent

Reavised

PENO0Q92
PWEES101-A

© Mitsubishi Motors Corporation Dec. 1991



ENGINE - Exhaust Manifold

11A-11-1

11. EXHAUST MANIFOLD

REMOVAL AND INSTALLATION
{Single Camshaft Engine - For Front Wheel Drive Vehicle)

Removal steps

. Oxygen sensor — for Europe, HongKong

. Exhaust manifold cover A

. Exhaust manifold bracket A (4GS2)

. Exhaust manifold bracket B (4G92)

. Exhaust manifold bracket {(4G93)

. Exhaust manifold

. Exhaust manifold cover B — for Europe, HongKong
. Gasket

DO~ W

9ENQ242

© Mitsubishi Motors Corporation Nov. 1995 PWEES101-D

Revised



11A-11-2 ENGINE - Exhaust Manifold

REMOVAL AND INSTALLATION
(Single Camshaft Engine — For Rear Wheel Drive Vehicle)

Removal steps

1. Exhaust manifold cover
2. Exhaust manifold
3. Gasket

SENDB94
© Mitsubishi Motors Corporation Nov. 1985 PWEES9101-D Revised




ENGINE ~ Exhaust Manifold 11A-11-3

REMOVAL AND INSTALLATION
(Double Camshaft Engine without Turbocharger)

Removal steps

. Oxygen sensor - for Europe, HongKong
. Exhaust manifold cover A

. Exhaust manifold bracket A

. Exhaust manifold bracket B

. Exhaust manifold

. Exhaust manifeld cover B - for Europe, HongKong
. Gasket

SO W=

SEND167
Revised

© Mitsubishi Motors Corporation Nov, 1985 PWEE9101-D



11A-11-4 ENGINE - Exhaust Manifold

REMOVAL AND INSTALLATION
{Double Camshaft Engine with Turbocharger)

Removal steps

1. Oxygen sensor 8. Water hose 15. Qil pipe
2. Heat protector A 9. Oil return pipe 16. Turbocharger
3. Heat protector B 10. Gasket pA4 17. Gasket
4, Air outlet fitting 11. Exhaust fitting bracket A 18. Ring
»B4¢ 5. Gasket 12. Exhaust fitting bracket B 19. Water pipe
6. Water hose 13. Exhaust fitting 20. Exhaust manifold
7. Water pipe 14. Gasket 21. Gasket

9ENO168
© Mitsubishi Motors Corporation Nov. 1985 PWEES101-D Revised




ENGINE - Exhaust Manifold 11A-11-5

9ENQ169

© Mitsubishi Motors Corporation Nov. 1995

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF GASKET

(1) Install the gasket with its surface, having identification
letters, directed toward the exhaust manifold.

#B¢ INSTALLATION OF GASKET

(1} Install the gasket with its portion @ {see the illustration)
located toward the portion ® (see the illustration) of the air
outlet flange.

PWEES101-D Added
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ENGINE — Turbocharger 11A-12-1

12. TURBOCHARGER
DISASSEMBLY AND REASSEMBLY

Disassembly steps
. Snappin

1
2. Waste gate actuator
#E4¢ 3. Coupling
D¢ 4. Turbine housing
JAO #C4 5. Snapring
4B #B4 6. Turbine wheel assembly
7. Compressor cover
pA4¢ 8. O-ring
SENO196
© Mitsubishi Motors Corporation Feb. 1994 PWEE9101-C

Revised



11A-12-2

ENGINE — Turbocharger

6INCGO53

Turbine
wheel
assembly

6INGO54

Traces for
contact

6INO0S5

© Mitsubishi Motors Corporation Feb. 1994

SERVICE POINTS OF DISASSEMBLY
QA REMOVAL OF SNAP RING

(1) Lay the unit with the compressor cover side facing down
and using snap ring pliers, remove the compressor cover
attaching snap ring.

Caution
® When removing the snap ring, hold it with fingers
to prevent it from springing away.

¢dB REMOVAL OF TURBINE WHEEL ASSEMBLY

(1) Remove the turbine wheel assembly, striking the cir-
cumference of the compressor cover with a plastic ham-
mer.

The turbine wheel assembly may be a little hard to remove
due to an O-ring put on the outer circumference.

CLEANING

(1) Use a clean cleaning oil commercially available. Do not use
corrosive cleaning oils as they could damage to some parts.
(2} Use aplastic scraper or hard brush to clean aluminum parts.

INSPECTION
TURBINE HOUSING

(1} Check the housing for traces of contact with the turbine
wheel, cracks due to overheating, pitching, deformation
and other damage. Replace with a new turbine housing if
cracked.

(2) Operate the waste gate valve lever manually to check that
the gate can be opened and closed smoothly.

COMPRESSOR COVER

(1) Check the compressor cover for traces of contact with the
compressor wheel and other damage.

PWEES101-C Added



ENGINE — Turbocharger 11A-12-3

Compressor
wheel

Oil passage

Water

Turbine
wheel

passage
3IND4S

3EN239

Dowel pin hole

Dowel pin

6INO062

7 Turbine
wheel
assembly

Chamfered
edge

Compressor
cover

6IN0070

© Mitsubishi Motors Corporation Feb. 1994

TURBINE WHEEL ASSEMBLY

(1) Check the turbine and compressor wheel blades for bend,
burr, damage, corrosion and traces of contact on the back
side and replace if defective.

(2) Check the oil passage of the turbine wheel assembly for
deposit and clogging. '

{3) In the case of water cooled type, check also the water
passage for deposit and clogging.

(4) Check the turbine wheel and compressor wheel for light
and smooth turning.

OIL PIPE/OIL RETURN PIPE

{1) Correct or replace the oil pipe and oll return pipe if clogged,
collapsed, deformed or otherwise damaged.

SERVICE POINTS OF REASSEMBLY
»A4 INSTALLATION OF O-RING

{1) Apply a light coat of engine oil to a new O-ring and fit in the
“turbine wheel assembly groove.

Caution
¢ When installing the O-ring, use care not to damage
it. A damaged O-ring causes oil leaks.

»B4 INSTALLATION OF TURBINE WHEEL ASSEMBLY

{1) Apply a light coat of engine oil to the periphery of the O-ring.
{2) Install the turbine wheel assembly to the compressor cover
in relation to the dowel pin.

Caution
¢ Use care not to damage the blades of turbine wheel
and compressor wheel.

»C4 INSTALLATION OF SNAP RING

{1} Lay the assembly with the compressor cover facing down
and fit the snap ring.

Caution
e Fit the snap ring with its chamfered side facing up.

PWEE9101-C Added



11A-12-4 ENGINE - Turbocharger

»D4 INSTALLATION OF TURBINE HOUSING
(1} Install the turbine housing in relation to the dowel pin.

Caution
¢ Use care not damage the blades of turbine wheel.

®E€ INSTALLATION OF COUPLING
{1) Install the coupling and tighten to specified torque.

Coupling

6INDO58

#F4 INSPECTION OF WASTE GATE ACTUATOR OPERA-
TION
{1) Using a tester, apply a pressure of approx. 85 kPa {0.87
kg/cm?, 12.4 psi) to the actuator and make sure that the rod
moves.
Caution
¢ Do not apply a pressure of more than 109 kPa (1.11
kg/cm? 15.8 psi) to the actuator. Otherwise, di-
aphragm may be damaged.
Never attempt to adjust the waste gate vaive.

6INDOS9

Added

© Mitsubishi Motors Corporation Feb, 1994 PWEE91M1-C
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ENGINE — Rocker Arms Camshaft (Single Camshaft Engine) 1 1 A-1 3-1

13. ROCKER ARMS AND CAMSHAFT (SINGLE CAMSHAFT ENGINE)
REMOVAL AND INSTALLATION

Removal steps

1. Breather hose 12. Rocker arm shaft {Intake side)

2. P.CV. hose 13. Adjusting screw

3. QOilfiller cap 14. Nut

4. Rocker cover 15. Rocker arm C

5. Rocker cover gasket 16. Rocker arm shaft (Exhaust side}
#B4¢ 8. Qii seal 17. Adjusting screw
PA§ 7. Rocker arms and rocker arm shaft 18. Nut

8. Rocker arms and rocker arm shaft 19. Thrust case (Rear wheel drive vehicle)
A4 9. Rocker shaft spring 20. O-ring (Rear wheel drive vehicle)

10. Rocker arm A 21. Camshaft

11. Rocker arm B

SENO70E
(© Mitsubishi Motors Corporation Nov. 1995 PWEE9101-D Revised




1 1 A- 1 3-2 ENGINE = Rocker Aris Camshaft (Single Camshaft Engine}

//—:\
= N
| }’
\ N\ / |
=
\ 9ENDOSS

SENODSS

© Mitsubishi Motors Corporation Aug. 1996

INSPECTION
CAMSHAFT
{1} Measure the cam height.
mm {in.)
Identification mark Standard value Limnit
1 INTAKE 37.78 {1.4874) 37.28 (1.4677)
EXHAUST 38.09 (1.4996) 37.59 (1.4799)
2 INTAKE 37.97 (1.4949) 37.47 (1.4752)
EXHAUST | 38.09(1.4996) | 37.59(1.4799)
3 INTAKE 37.78 {1.4874) 37.28 (1.4677)
EXHAUST 37.83 (1.4894) 37.33 (1.4697)
4 INTAKE 37.53 (1.4776) 37.03 (1.4579)
EXHAUST 37.32 {1.4693) 36.82 (1.4496)
5 INTAKE 37.53 (1.4776} 37.03 (1.4579)
EXHAUST 38.09 {1.4996) 37.59 (1.4799)
7 INTAKE 37.16(1.4630) | 36.66(1.4433)
EXHAUST 36.93 (1.4539) 36.43 (1.4342)
8 INTAKE 37.03 (1.4579) 36.53 (1.4382)
EXHAUST | 36.99{1.4563) 36.49 (1.43686)
10 - INTAKE 37.53 {1.4776) 37.03 (1.4579)
EXHAUST 37.64 (1.4819} 37.14 (1.4622)
ROCKER ARM

*

evident, replace the rocker arm.
» Check rotation of the roller. If it does not rotate smoothly or
if looseness is evident, replace the rocker arm.
¢ Check the inside diameter. If damage or seizure is evident,
replace the rocker arm.
¢ Check the screw end for wear, If considerable wear is
evident, replace the adjusting screw.

PWEE9101-E

Check the roller surface. If any dents, damage or seizure is

Revised




ENGINE — Rocker Arms and Camshaft (Single Camshaft Engine)

11A-13-3

M©I©MI_@]J @hﬂ@l@l“i )

. P P
ol @i{'-*lr o
I

1'1:!3?:' 1.:.,','551
| A

Intake 1 Intake 2

Intake 3 Intake 4 9ENCO93

© Mitsubishi Motors Corporation Feb. 1894

SERVICE POINTS OF INSTALLATION

PA¢ INSTALLATION OF ROCKER SHAFT SPRING /
ROCKER ARMS AND ROCKER ARM SHAFT

(1) Temporarily tighten the rocker shaft with the bolt so that all
rocker arms on the inlet valve side do not push the vatves.

{2} Fit the rocker shaft spring from the above and position it so
that it is right angles to the plug guide.

{3) Tighten the rocker arm shaft bolt to specification.

»B4 INSTALLATION OF OIL SEAL

VALVE CLEARANCE ADJUSTMENT

(1} Position the No. 1 cylinder at top dead center on the
compression stroke.

(2) Adjust the valve clearance at the points shown in the
illustration.

(3) Loosen the adjusting screw locknut.
{4) Using a feeler gauge, adjust the valve clearance by turning
the adjusting screw.

Standard value: on cold engine
Intake 0.09 mm (0.0035 in.)
Exhaust 0.20 mm (0.0079 in.)

{6) While holding the adjusting screw with a screwdriver,
tighten the lock nut.

{6) Rotate clockwise the crankshaft one complete turn.

(7) Adjust the valve clearance at points as shown in the
itlustration.

{8) Repeat steps (3) to (5) to adjust the valve clearance of
remaining valves. .

PWEE9101-C Revised
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ENGINE — Rocker Arms and Camshaft {Double Camshaft Engine)

11A-14-1

14. ROCKER ARMS AND CAMSHAFT (DOUBLE CAMSHAFT ENGINE)

REMOVAL AND INSTALLATION

Removal steps

. Breather hose

. PCV hose

. Oilfiller cap

. Rocker cover

. Rocker cover gasket A
. Rocker cover gasket B
. Semi-circular packing
. Oil seal

. Bearing cap

. Camshaft

. Camshaft

. Rocker arm

. Lash adjuster

SENC170

@ Mitsubishi Motors Corporation Dec. 1991
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11A-14-2

ENGINE — Rocker Arms and Camshaft (Double Camshaft Engine)

9EN00SS

MDQQ&442%

B6ENO186

Scale = 1 mm{0.04in))

MD998440
E
[

Lash adjuster

‘ H_LEI N

© Mitsubishi Motors Corporation Feb. 1994

- Tw—

Automatic lash
— adjuster

AN

BENO187

| MW T Vo

Nut

INSPECTION
CAMSHAFT
{1) Measure the cam height

Standard value:
Identification mark: B

Intake 35.31 mm (1.3902 in.)

Exhaust 35.20 mm (1.3858 in.)
Identification mark: D

Intake 35.31 mm (1.3902 in.)

Exhaust 35.32 mm (1.3905 in.)

ldentification mark: E
Intake 35.60 mm (1.4016 in.)
Exhaust 35.49 mm (1.3972 in.)
Limit:
Identification mark: B

Intake 34.81 mm (1.3705 in.)

Exhaust 34.70 mm (1.3661 in.)
Identification mark: D

Intake 34.81 mm (1.3705 in.)

Exhaust 34.82 mm {1.3709 in.}
Identification mark: E

Intake 35.10 mm (1.3819 in.}

Exhaust 34.99 mm (1.3776 in.)

LEAK DOWN TEST OF LASH ADJUSTER

Caution

® The lash adjuster is a precision part. Keep it free
from dust and other foreign matters.

¢ Do not disassemble lash adjuster.

¢ When cleaning lash adjuster, use clean diesel fuel
only.

Immerse the lash adjuster in clean diesel fuel.

While lightly pushing down inner steel bali using the special
tool (Air bleed wire MD998442), move the plunger up and
down four or five times to bleed air.

Use of the special tool (Retainer MD998441) helps facilitate
the air bleeding of the rocker arm mounted type lash
adjuster.

Remove the special tool (Air bleed wire MD998442} and
press the plunger. lf the plunger is hard to be pushed in, the
lash adjuster is normal. If the plunger can be pushed in all
the way readily, bleed the lash adjuster again and test again.
If the plunger is still loose, replace the lash adjuster.

Caution
¢ Upon completionof air bleeding, hold lash adjuster
upright to prevent inside diesel fuel from spilling.

After air bleeding, set lash adjuster on the speciaf tool {Leak
down tester MD998440).

After plunger has gone down 0.2 — 0.5 mm {0.008 — 0.020
in.), measure time taken for it to go down 1 mm {0.04 in.}.
Replace if measured time is out of specification.

Standard value: 4 — 20 seconds/1 mm (0.04 in.)
[Diesel fuel at 15 — 20°C (59 — 68°F})]

PWEE2101-C Revised



ENGINE — Rocker Arms and Camshaft {Double Camshaft Engine) 11 A-14-3

Journal

Dl »

Slit

6ENO282

9ENOD173

e Cap NoO.

identification

B6END191

O
"‘-...___/"N
N -
Y g——— 1N or EX side
e
\_—_J
—

MD998713
\\)j_v/ / C._. ¢ 9EN0174

© Mitsubishi Motors Corporation Dec. 1991

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF CAMSHAFT

~{1) Apply engine oil to the camshaft journals and cam before

installing the camshaft. Use care not to confuse the intake
camshaft with the exhaust camshat.

NOTE:
The rear end of the intake camshaft is provided with a 4
mm-wide slit. S

»B¢ INSTALLATION OF BEARING CAP
(1) Locate the camshaft dowel pins as illustrated.

(2) Apply sealant to the locations shown in the illustration.

Specified sealant:
3M ATD Part No. 8660 or equivalent

{(3) The bearing caps No. 2 through No. 5 are of the same
shape. Before they are installed, check the cap number and
the intake and exhaust identification marks.

Identification mark (stamped on front and No. 2 through
No. 5 bearing caps)

RO TOPO SO PPRUPURORRNE Intake side

R s Exhaust side

{4) Make sure that the rocker arms are installed in the specified
locations.

»C4 INSTALLATION OF OIL SEAL

PWEES101-A ' N Added
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11A-14-4 ENGINE — Rocker Arms and Camshaft (Double Camshaft Engine)

Apply sealant

DENOQE3

9EN0176

© Mitsubishi Motors Corporation Dec. 1991

Lo

»D4¢ APPLICATION OF SEALANT ON SEMI-CIRCULAR
PACKING :

Specified sealant: 3M ATD Part No. 8660 or equivalent

#E4¢  APPLICATION OF SEALANT ON ROCKER COVER

(1) Apply sealant to the areas indicated in the illustration.
Specified sealant: 3M ATD Part No. 8660 or equivalent

PWEE9101-A Added



ENGINE ~— Cylinder Head and Valves (Single Camshaft Engine)

11A-15-1

15. CYLINDER HEAD AND VALVES (SINGLE CAMSHAFT ENGINE)
REMOVAL AND INSTALLATION (FRONT WHEEL DRIVE VEHICLE)

1.

P4

$E4
QAD #D4

GBG #C4

2
3
4
5
8.
7
8
9.
10.
»Be11.
12

{dBO #CE 13.

Removal steps

Engine hanger

. Engine hanger

. Water ocutlet fitting
. Oil pressure switch
. Cylinder head bolt

Cylinder head assembly

. Cylinder head gasket
. Oil seal

Retainer lock
Valve spring retainer
Valve spring

. Intake valve

Retainer lock

14.
B¢ }5.

4G BA417.
18

4CO #AG 19.
20. Valve spring seat

21.
22.
23.
24.
25,

Valve spring retainer
Valve spring

6. Exhaust valve

Valve stem seal
Valve spring seat
Valve stem seal

Intake valve guide
Exhaust valve guide
Intake valve seat
Exhaust valve seat
Cylinder head

9ENGO33
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11A-15-2

ENGINE - Cylinder Head and Valves (Single Camshaft Engine)

REMOVAL AND INSTALLATION (REAR WHEEL DRIVE VEHICLE)

[1a14] 10
ga

Rt

14
%_,15
o— 119
20—~

V22

24 —e

16

Removal steps

1. Engine hanger

2. Engine hanger
#Fe 3. Water outlet fitting
BE4 4. Oil pressure switch
QAL 3D 5. Cylinder head bolt
675. Cylinder head assembly
8

4Co BAK gi
4CO $AE 19.
20

. Valve spring

Exhaust valve
Valve stem seal
Valve spring seat
Valve stem seal

. Valve spring seat

. Cylinder head gasket 21. Intake valve guide
. Qi seal 22. Exhaust valve guide
4Bl #C4 9. Retainer lock 23. Intake valve seat
10. Valve spring retainer 24. Exhaust valve seat
»B4 11. Valve spring 25. Water outlet hole cover
12. Intake valve 26. Gasket
4BD) #C4 13. Retainer lock 27. Cylinder head
14. Valve spring retainer
9EN0BIS5
© Mitsubishi Motors Corporation Nov. 1895 PWEE9101-D Revised



ENGINE - cylinder Head and Valves (Single Camshaft Engine) 11A-15-3

SERVICE POINTS OF REMOVAL
QA REMOVAL OF CYLINDER HEAD BOLT
(1) Using the special tool, loosen the cylinder head bolts.

¢B) REMOVAL OF RETAINER LOCK

{1} Store removed valves, springs and other parts, tagged to
indicate their cylinder No. and location for reassembly.

CICD REMOVAL OF VALVE STEM SEAL
(1) Do not reuse valve stem seal.

:} A 9ENC0863

INSPECTION
CYLINDER HEAD

(1) Check the cylinder head gasket surface for flatness by
using a straightedge and thickness gauge. '

Standard value: 0.03 mm (0.0012 in.)
Limit: 0.2 mm (0.008 in.)

(2) If the service limit is exceeded, correct to meet specifica-
tion.

Grinding limit: ¥0.2 mm (0.008 in.)
* Includes grinding of with cylinder block.

Cylinder head height (Specification when new):
119.9 « 120.1 mm (4.720 - 4.728 in.)

© Mitsubishi Motors Corporation Nov. 1935 PWEE9101-D Revisad
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1 1 A-1 5-4 ENG'NE — Cylinder Head and Valves (Single Camshaft Engine)

Valve seat
contact

Margin

!

BEN0542

Out of
> "_square

L=

Free
height

1EN0264

1EN0279

T Valve stem end

Stemn

|

projection

Spring seating
surface

DEMND212

© Mitsubishi Motors Corporation Nov. 1995

VALVE

(1) Check the valve face for correct contact. If incorrect, reface
using valve refacer. Valve seat contact should be main-
tained uniform at the center of valve face.

(2) If the margin is smaller than the service limit, replace the
valve.

Standard value:

Intake 1.0 mm (0.039 in.)

Exhaust 1.3 mm (0.051 in.)
Limit:

Intake 0.5 mm (0.020 in.)

Exhaust 0.8 mm (0.031 in.)

{3) Measure the overall height of the valve. iIf the
measurement exceeds the specified limit, replace the
valve.

Standard value:

Intake 110.15 mm (4.3366 in.)

Exhaust 113.70 mm (4.4764 in.)
Limit:

Intake 109.65 mm (4.3169 in.)

Exhaust 113.20 mm (4.4567 in.}

VALVE SPRING

(1) Measure the free height of the spring and, if it is smaller
than the limit, replace.

Standard value: 50.9 mm {(2.004 in.)
Limit: 49.9 mm (1.965 in.)

(2) Measure the squareness of the spring and, if the limit is
exceeded, replace.

Standard value: 2° or less
Limit: 4°

VALVE GUIDE

(1) Measure the clearance between the valve guide and valve
stem. If the limit is exceeded, replace the valve guide or.
valve, or both. :

Standard value:
Intake 0.02 - 0.04 mm {0.0008 — 0.0016 in.)
Exhaust 0.03 ~ 0.06 mm (0.0012 - 0.0024 in.)
Limit:
Intake 0.10 mm (0.0039 in.)
Exhaust 0.15 mm {0.0059 in.)

VALVE SEAT

(1} Assemble the valve, then measure the valve stem projec-
tion between the end of the valve stem and the spring
seating surface. If the measurement exceeds the specified
limit, replace the valve seat.

Standard value:

Intake 49.30 mm (1.9409 in.)
Exhaust 49.35 mm (1.9429 in.)
Limit:
Intake 49.80 mm {1.9606 in.)
Exhaust 49.85 mm {1.9626 in.)
PWEE9101-D Ravised



ENGINE - cylinder Head and Valves iSingle Camshaft Engine) 11A-15-5

0.9-1.3 mm VALVE SEAT RECONDITIONING PROCEDURE

= : P11 DR -
(0035 -0.051 inJ 095‘3095\ (1) Before correcting the valve seat, check the clearance

between the valve guide and valve. If necessary, replace
the valve andfor valve guide.

{2} Using the appropriate special tool or seat grinder, correct
the valve seat to achieve the specified seat width and
angle.

(3} After correcting the valve seat, lap the valve and valve seat
using lapping compound. Then, check the valve stem pro-
jection {refer to VALVE SEAT in INSPECTION).

0

1ENQ10S

VALVE SEAT REPLACEMENT PROCEDURE

{1) Cut the valve seat to be replaced from the inside to thin
the wall thickness. Then, remove the valve seat.

(2) Rebore the valve seat hole in the cylinder head to a
selected oversize valve seat diameter.

Intake valve seat hole diameter

0.5-1.0 mm (0.020- 0.038in.)

7

A

0.5 -1.0 mm 030.5.: 31.80-31.83 mm (1.2520 - 1.2531 in.)

{0.020 - 0.039 in.) 0.6 0.S.: 32.10-32.13 mm {1.2638 — 1.2650 in.)
Exhaust valve seat hole diameter

1EN0274 0.30.5.: 29.30 -29.32 mm (1.1534 - 1.1543 in.)

060.S. 29.60 - 29.62 mm (1.1653 — 1.1661 in.)

ERRITRIINN
R

Valve
seat
height

(4
COversize valve seat—-—l

- hole diameter

1ENOZ75

(3) Before fitting the valve seat, either heat the cylinder head
up to approximately 250°C or cool the valve seat in liguid
nitrogen, to prevent the cylinder head bore from galling.

{4) Correct the valve seat to the specified width and angle.

© Mitsubishi Motors Corporation Nov. 1995 PWEES101-D Revised
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1 1 A-1 5-6 ENG]NE = Cylinder Head and Valves {Single Camshaft Engine}

1END106

i~ MDGo8774

YENDQES

Spring retainer

Painted end %@

© Mitsubishi Motors Corporation Nov, 1995
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VALVE GUIDE REPLACEMENT

(1) Force the valve guide out toward the cylinder block using a
press.

{2) Machine the valve guide hole in the cylinder head to the
size of the oversize valve guide to be installed.

Caution
* Do not use the valve guide of the same size as the
removed one,

Valve guide hole diameters in ¢ylinder head
0.050.5.: 11.05 - 11.07 mm (0.4350 — 0.4358 in.)
025 0.5.; 11.25 - 11.27 mm (0.4429 - 0.4437 in.)
0500.8.; 11.50 - 11.52 mm {0.4528 — 0.4535 in.)

{3) Press-fit the valve guide until it protrude specified value
{14 mm) as shown in the illustration.

Caution
¢ Press the valve guide from the cylinder head top
surface.

¢ Valve guide for intake valve and that for exhaust
valve are different in length. {45.5 mm for intake
valve; 50.5 mm for exhaust valve)

{4) After the valve guide has been installed, insert a new valve
to check for smooth sliding motion.

SERVICE POINTS OF REASSEMBLY
PA4 INSTALLATION OF VALVE STEM SEAL

{1) Install the valve spring seat.

{2) The special tool must be used to install the valve stem seal.
Improper installation could result in oil leaking past the
valve guide.

Caution
¢ Do not reuse valve stem seal.

»B4 INSTALLATION OF VALVE SPRING

(1) Install the valve spring with the painted ehd on the rocker
arm side.

»C¢ INSTALLATION OF RETAINER LOCK

{1) The valve spring, if excessively compressed, causes the
bottom end of retainer 1o be in contact with, and damage,
the stem seal.

PWEE3101-D Added



ENG'NE = Cylinder Head and Valves {Single Camshaft Engine) 1 1 A-'I 5-7

OEND251

BAE0297

Oil passage

SENDO94

© Mitsubishi Motors Corporation Nov. 1995

»D4¢ INSTALLATION OF CYLINDER HEAD BOLT

{1} When installing the cylinder head bolts, check that the
shank length of each bolt meets the limit. If the limit is
exceeded, replace the bolt.

Limit: Max. 96.4 mm (3.79in.)

{(2) Install the washers as illustrated.
{3} Apply engine oil to the bolt threads and washers.

(4) According to the tightening sequence, tighten the bolts to
the specified torque 75 Nm (7.5 kgm, 54 ft.Ibs.) using the
special fool (MB991653).

(5) Loosen all bolts fully.

{8) Retighten the loosened bolts to a torque of 20 Nm (2.0
kgm, 14.5 ft.lbs.) in the specified tightening sequence.

(7) Make paint marks on the cylinder head bolt heads and
cylinder head.

{8) Give a 90° turn to the cvylinder head bolts in the specified
tightening sequence.

(9) Give another 90° turn to the cylinder head bolts and make
sure that the paint mark on the head of each cylinder head
bolt and that on the cylinder head are on the same straight
fine.

Caution

e If the bolt is turned less than 90°, proper fastening
performance may not be expected. When tighten-
ing the bolt, therefore, be careful to give a suffi-
cient turn to it.

¢ If the bolt is overtightened, loosen the bolt com-
pletely and then retighten it by repeating the
tightening procedure from step (1).

»E4¢ APPLICATION OF SEALANT TO OIL PRESSURE
SWITCH

{1} Apply sealant to the threads of the switch.

Specified sealant:
3M ATD Part No. 8660 or equivalent

Caution

¢ Use care not to allow the sealant to plug the oil
passage.

PWEE9S101-D Added



11 A-1 5-8 ENGINE - cylinder Head and Valves (Single Camshaft Engine}

pF4 APPLICATION OF SEALANT TO WATER OUTLET
FITTING

Specified sealant: _
Mitsubishi Genuine Part No. MD970389 or equiva-

lent
3_mm (0.12in.)
diameter bead sealant
QENDDSS
© Mitsubishi Motors Corporation Nov. 1995 PWEES101-D . Added
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ENGINE - Cylinder Head and Valves (Double Camshaft Engine}

11A-16-1

16. CYLINDER HEAD AND VALVES (DOUBLE CAMSHAFT ENGINE)

REMOVAL AND INSTALLATION

Removal steps

. Engine hanger
. Engine hanger
. Water outlet fitting
. Oil pressure switch
. Cylinder head bolt
. Cylinder head assembly
. Cylinder head gasket
{B #C4 8. Retainer lock
. Valve spring retainer
#B4¢ 10. Valve spring
11. Intake valve
B0 #C4 12. Retainer lock

4
9E¢
GA; #D4

WO~ B WK =

13. Valve spring retainer
»B4 14. Valve spring
15. Exhaust valve

ACoH )AQ 16. Valve stem seal
) 17

Valve spring seat

4CO PAG 181 Valve stem seal
1

. Valve spring seat
20. Intake valve guide
21. Exhaust valve guide
22. Intake valve seat
23. Exhaust valve seat
24. Cylinder head

9ENQ178

© Mitsubishi Motors Corporation Dec. 1991
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11A-16-2

ENGINE - cyiinder Head and Vatves (Double Camshaft Engine)

SERVICE POINTS OF REMOVAL

GAD REMOVAL OF CYLINDER HEAD BOLT
{1) Using the special tool, loosen the cylinder head bolts.

(B REMOVAL OF RETAINER LOCK

(1) Store removed valves, springs and other parts, tagged to
indicate their cylinder No. and location for reassembly.

)
\
g

&
ALY J S
@ %g

CICD REMOVAL OF VALVE STEM SEAL
{1} Do not reuse valve stem seal.

© Mitsubishi Motors Corporation Nov, 1995

INSPECTION

{1) Only features differing from the single camshaft engine are
described in the following. {Refer to Pages 11A-15-3 and 5.}

CYLINDER HEAD

Cylinder head height (when new}):
131.9 - 132.1 mm (5.193 - 5.201 in.)

PWEE9101-D
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ENGINE - Cylinder Head and Valves (Double Camshaft Engine} 1 1 A-1 6-3

VALVE

Margin:
Intake 1.0 mm (0.039 in.)
Exhaust 1.2 mm (0.047 in.)
Limit;
Intake 0.5 mm (0.020 in.)
Exhaust 0.7 mm {0.023 in.)
Overall length:
Intake 104.19 mm (4.1020 in.)
Exhaust 103.87 mm (4.0894 in.)
Limit:
intake 103.69 mm (4.0823 in.}
Exhaust 103.37 mm (4.0697 in.)

VALVE SPRING

4G91
Free height: 44.4 mm (1.748 in.)
Limit: 43.4 mm (1.709 in.)
Squareness: 2° or less
Limit: Max. 4°

4G93
Free height: 45.0 mm (1.772 in.)
Limit: 44.0 mm (1.732 in.)
Squareness: 2° or less
Limit: Max. 4°

VALVE GUIDE

Valve guide to valve stem clearance:
Intake 0.02 — 0.05 mm (0.0008 - 0.0020 in.)
Exhaust 0.05 - 0.09 mm {0.0020 - 0.0035 in.}
Limit: '
Intake 0.10 mm (0.004 in.)
Exhaust 0.15 mm (0.006 in.)

VALVE SEAT
Valve stem projection
Intake 46.70 mm (1.8386 in.)
Exhaust 46.65 mm {1.8366 in.)
Limit:
Intake 47.20 mm (1.8583 in.)
Exhaust 47.15 mm {1.8563 in.)

VALVE SEAT RECONDITIONING PROCEDURE
Refer to Page 11A-15-6.

VALVE SEAT REPLACEMENT PROCEDURE
Refer to Pages 11A-15-6 and 11A-15-7.

Intake valve seat hole diameter
0.3 0.5.: 34.30-34.33 mm (1.3504 - 1.3518 in.)
0.6 0.S.: 34.60 - 34.63 mm (1.3622 - 1.3634 in.)
Exhaust valve seat hole diameter
0.30.5.: 30.80-30.83mm (1.2125 - 1.2138 in.)
06 0.S.: 31.10-31.13 mm {1.2244 - 1.2256 in.)

© Mitsubishi Motors Corporation Nov. 1935 PWEE9101-D Revised
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ENGINE - Cylinder Head and Valves (Double Camshaft Engine)

MD998775

9ENQ179

Spring retainer

Q_—

o
P

NS

'. Stem seal
e

Spring seat

BEND437

9END178

L

-l
Length of shank l

9ENGZ61

O
A FE @G
l‘%\,— |!ﬂlguug=u__ ‘l.
i i

QEN0180
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SERVICE POINTS OF REASSEMBLY
PA¢ INSTALLATION OF VALVE STEM SEAL

{1) Install the valve spring seat.

{(2) The special tool must be used to install the valve stem
seal. Improper installation could result in oil leaking past the
valve guide.

Caution
* Do not reuse valve stem seal.

PB4 INSTALLATION OF VALVE SPRING

(1) Install the valve spring with the painted end on the rocker
arm side.

$C4  INSTALLATION OF RETAINER LOCK -

{1) The valve spring, if excessively compressed, causes the
bottom end of retainer to be in contact with, and damage,
the stem seal.

#D4 INSTALLATION OF CYLINDER HEAD BOLT

{1) When installing the cylinder head bolts, check that the
shank length of each bolt meets the limit. If the limit is
exceeded, replace the bolt.

Limit: max. 96.4 mm {3.79 in.)

(2) Install the washers as iliustrated.
(3) Apply engine oil to the bolt threads and washers.

{4) According to the tightening sequence, tighten the bolts to
the specified torque 75 Nm (7.5 kgm, 54 ft.lbs.) using the
special tool (MB291653).

(5} Loosen all bolts fully.

(6} Retighten the loosened bolts to a torque of 20 Nm (2.0
kgm, 14.5 ft.ibs.) in the specified tightening sequence.

PWEES101-D Revised



ENGlNE — Cylinder Head and Valves {Double Camshaft Engine)

11A-16-5

B6AEQ297

Sealant

Qil passage

9ENQOS4| -

3mm (0.12in.)
diameter bead sealant

9EN0095B
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(7} Make paint marks on the cylinder head bolt heads and
cylinder head.

(8) Give a 90° turn to the cylinder head bolts in the specified
tightening sequence.

{9) Give another 90° turn to the cylinder head bolts and make
sure that the paint mark on the head of each cylinder head
bolt and that on the cylinder head are on the same straight
line.

Caution

¢ If the bolt is turned less than 90°, proper fastening
performance may not be expected. When tighten-
ing the bolt, therefore, be careful to give a suffi-
cient turn to it.

e If the bolt is overtightened, loosen the bolt
completely and then retighten it by repeating the
tightening procedure from step {1}.

BPE4¢ APPLICATION OF SEALANT TO OIL PRESSURE
SWITCH

(1) Apply sealant to the threads of the switch.

Specified sealant:
3M ATD Part No. 8660 or equivalent

Caution
+ Use care not to allow the sealant to plug the oil
passage. ‘

»F4  APPLICATION OF SEALANT TO WATER OUTLET
FITTING

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equiva-
lent

PWEES101-D Revised
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ENGINE - Front Case and Oil Pump 11A-17-1

17. FRONT CASE AND OIL PUMP
REMOVAL AND INSTALLATION

Removal steps

4 1. Oil filter

. Water hose
. Water pipe , .
. Water hose | Engine with ©—8— 40 [4.0] 29|

- Water hose | turbocharger
Bolt

. Qil cooler
. Drain plug
. Drain plug gaskst
QAL #D4 10. Qil pan
11. Oil screen
12. Oil screen gasket
13. Baffle plate {Engine with turbocharger)
14. Relief plug
15. Relief spring
16. Relief plunger
#Ca 17. Oil seal
¥B4¢ 18. Oil pump case
18. O-ring
20. Oil pump case cover
GB0> #A4 21. Quter rotor
QB0 #A4 22, Inner rotor

$E4

WO~ OVR W

9END182
© Mitsubishi Motors Corporation Feb. 1994 PWEES01-C Revised
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11A-17-2

ENGINE - Front Case and Qil Pump

| MD998727 5
—
1
/
01L0583

___———MD9g8727

01L0584

R

9ENDO70
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SERVICE POINTS OF REMOVAL
JAD REMOVAL OF OIL PAN

(1) Knock in the special tool deeply between the oil pan and
the cylinder biock.

{2) Hitting the side of the special tool, slide the special tool
along the oil pan to remove the oil pan.

¢Bd REMOVAL OF OUTER ROTOR / INNER ROTOR

(1} Make alignment dots on the outer and inner rotors for
reassembly.

INSPECTION
OlL PUMP
(1) Check the tip clearance.
Standard value: 0.06 — 0.18 mm (0.0024 - 0.0071 in.)

{2) Check the side clearance.
Standard value: 0.04 - 0.10 mm (0.0016 - 0.0039 in.)

{3) Check the body clearance.

Standard value: 0.10 — 0.18 mm {0.0039 - 0.0071 in.)
Limit: 0.35 (0.0138 in.)}

PWEE9101-D Revised



ENGINE — Front Case and Qil Pump 11A-17-3

3mm (.12 in.) diameter
bead sealant

Guide
Oil seal

7TENO468

© Mitsubishi Motors Corporation Dec. 1991

SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF INNER ROTOR / OUTER ROTOR

(1) Apply engine oil to the rotors. Then, install the rotors
ensuring that the alignment dots made at disassembly are
properly aligned.

»B¢ APPLICATION OF SEALANT TO OIL PUMP CASE

Specified sealant:
Mitsubishi Genuine Part No. MD970389 or equiva-
lent

#C¢ INSTALLATION OF CRANKSHAFT FRONT OIL SEAL

Using the special tool, knock the oil seal into the oil pump
case.

PWEES101-A Added/ ,



11A-17-4 ENGINE — Front Case and Oil Pump

»D4 [INSTALLATION OF OIL PAN

{1) Remove all the remaining gasket from the mating surfaces
using a scraper or a wire brush.

(2) Apply a 4 mm (0.16 in.) diameter bead of sealant to the oil
pan flange.
See “Form In-Place Gasket” in introduction.

Specified sealant: .
Mitsubishi Genuine Part No. MD970389 or equiva-

lent

(3) The oif pan should be installed within 15 minutes after the
application of sealant.

bead sealant

4 mm{0.16 in.) diameter

9ENO0S7

- 9ENO184!

© Mitsubishi Motors Corporation Feb. 1994

#E4 INSTALLATION OF OIL COOLER

(1} Install the oil cooler with its locating projections properly
positioned in relation to the rib on the cylinder block side.

»F4¢ INSTALLATION OF OIL FILTER

{1) Clean the installation surface of cylinder block side.

{2) Apply engine oil to the O-ring of the oii filter.

{3) Screw in the oil filter until its O-ring contacts to the base.
Then tighten one more turn.

PWEES101-C Revised



ENGINE - Piston and Connecting Rod

11A-18-1

18. PISTON AND CONNECTING ROD

REMOVAL AND INSTALLATION

Removal steps

Nut

. Connecting rod cap

. Connecting rod bearing
. Piston and connecting rod
. Connecting rod bearing
. Piston ring No, 1

. Piston ring No. 2

. Qil ring

. Piston pin

. Piston

. Connecting rod

. Bolt

&

(<)

A
—_— — —
N_2OOONOOCTRWN-

9END0D43

© Mitsubishi Motors Corporation Feb. 1924
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11A-18-2

ENGINE - Piston and Connecting Rod

Cylinder number

DENO0QSQ

Piston pin setting tool MD998780

TN
(=)

Push rod

(

.

Guide B

(

(

C® (0

Guide A:
17.9 mm
{0.70in.}

Guide A:
18.9 mm
(0.74in.)

Guide A:
20.89 mm
{082 in)

Guide A:
21.2mm
(086 in.)

7EN0431

Push rod

Front

Front mark

mark

__Guide D

Base

-

.

1

7FENO390

© Mitsubishi Motors Corporation Nov. 1995

SERVICE POINTS OF DISASSEMBLY
¢AD REMOVAL OF CONNECTING ROD CAP

(1) Mark the large end of the connecting rod with the cylinder
number for use during reassembly.

gBy, REMOVAL OF PISTON PIN

(1) Piston pin setting tool (MD998780) consists of the parts
shown in the illustration at left.
To remove the piston pin, Guide D (MD991659) should be
used in combination with this special tool.

{1) Insert the Push Rod (special tocl} into the piston from the
side on which the front mark is stamped in the piston head,
and attach the guide D to the push rod end.

(2) Place the piston and connecting rod assembly on the Piston
Pin Setting Base (special tool) with the front mark facing
upward.

(3) Using a press, remove the piston pin.

NOTE
Keep the disassembiled pistons, piston pins and connecting
rods in order according to the cylinder number.

PWEE9101-D Revised



ENGINE — Piston and Connecting Rod 11A-18-3

SENOCGE

I/ Push in

i! by the piston [[

ow

I v

Piston ring ring gap

.

BENOS48

1ENC246

© Mitsubishi Motors Corporation Feb. 1994

INSPECTION
PISTON RING
(1} Check the side clearance between the piston ring and ring

aroove. If the limit is exceeded, replace the ring or piston, or
both.

Standard value:

No. 1 0.03 — 0.07 mm (0.0012 — 0.0028 in.)
No. 2 0.02 — 0.06 mm {0.0008 — 0.0024 in.)
Limit: :

No. 1 0.1 mm (0.004 in.)

No. 2 0.1 mm (0.004 in.)

Install the piston ring into the c¢ylinder bore. Force it down
with a piston, its crown being in contact with the ring, to
correctly position it at right angles to the cylinder wall. Then,
measure the end gap with a feeler gauge.

If the ring gap is excessive, replace piston ring.

~ Standard value:

No. 1 0.25 — 0.40 mm (0.0098 — 0.0157 in.}
No. 2 0.40 — 0.55 mm (0.0157 — 0.0217 in.)
Oit

4G91, 4G92 and 4G93 — Single Camshaft Engine
0.20 — 0.60 mm (0.0079 — 0.0236 in.)
4G93 — Double Camshaft Engine
0.10 — 0.35 mm (0.0039 — 0.0138 in.)

Limit:
No. 1, No. 2 0.8 mm (0.031 in.}
Qil 1.0 mam (0.039 in.)

CRANKSHAFT PIN OIL CLEARANCE (PLASTIC GAUGE
METHOD)

(1) Remove oil from crankshaft pin and connecting rod bearing.
{2) Cut the plastic gauge to the same length as the width of

bearing and place it on crankshaft pin in parallel with its axis.

(3) Install the connecting rod cap carefully and tighten the bolts

to specified torque.

(4) Carefully remove the connecting rod cap.
(5) Measure the width of the plastic gauge at its widest part by

using a scale printed on the plastic gauge package.

Standard value: 0.02 — 0.05 mm {0.0008 — 0.0020 in.)
Limit: 0.1 mm (0.004 in.)

PWEES101-C Revised
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11A-18-4

ENGINE — Piston and Connecting Rod

_l[‘[I'U'\ Piston
A B
Ll
y
C D
R
[ Connecting rod
. Y
Piston pin 7END432

3mmi0.12in) + L

Guide B
Guide A

"!TV

7ENG433

7ENQ391

{© Mitsubishi Motors Corporation Dec. 1991
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SERVICE POINTS OF INSTALLATION
PA¢ INSTALLATION OF PISTON PIN

(1) Measure the following dimensions of the plston piston pin
and connecting rod.
A: Piston pin insertion hole length
B: Distance between piston bosses
C: Piston pin length
D: Connecting rod small end width

{2) Calculate the following formula by substituting the mea-
sured values.

A-C) - (B D)
2

(3) Insert the Push Rod (special tool) into the piston pin and
attach the guide A to the push rod end.

(4) Assemble the connecting rod in the piston with their front
marks facing the same direction.

{5) Apply engine oil to the entire periphery of the piston pin.

{6) Insert the piston pin, push rod and guide A assembly having
assembled in step (3) from the guide A side into the piston
pin hole on the front marked side.

L =

(7) Screw the guide B into the guide A until the gap between
both guides amounts to the value L obtained in step (2) plus
3 mm (0.12 in).

{8} Place the piston and connecting rod assembly onto the
piston setting base with the front marks directed upward.
{9) Press-fit the piston pin using a press.
If the press-fitting force required is less than the standard
value, replace the piston and piston pin set orfand the
connecting rod.

Standard value: 5,000 — 15,000N {500 — 1,500 kg,
1,102 - 3,307 Ibs.)

PWEES101-A ] Added
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»B4¢ INSTALLATION OF OIL RING
(1) Fit the oil ring spacer into the piston ring groove.

NOTE
The side rails and spacer may be installed in either direction.

(2) Install the upper side rail.
To install the side rail, first fit one end of the rail into the
piston groove, then press the remaining portion into
position by finger. See illustration.

NOTE

Do not use piston ring expander when installing side rail.
Use of ring expander to expand the side rail end gap can
break the side rail, unlike other piston rings.

(3) Install the lower side rail in the same procedure as
described in step (2).

{4) Make sure that the side rails move smoothly in either
direction.

»C4¢ INSTALLATION OF PISTON RING No. 2 / PISTON
: RING NO. 1

(1) Using piston ring expander, fit No. 2 and then No. 1 piston
ring into position.
NOTE
(1) Identification marks are stamped at the ring ends.

Identification mark:
No. 1 ring T .
No. 2 ring T2 ‘

(2) Install piston rings No. 1 and No. 2 with their side having
marks facing up (on the piston crown side).

#D¢ INSTALLATION OF PISTON AND CONNECTING

'ROD

{1} Liberally coat engine oil on the circumference of the piston,
piston ring, and oil ring.

{2} Arrange the piston ring and oil ring gaps (side rail and
spacer) as shown in the figure.

" {3) Rotate crankshaft so that the crank pin is on center of the

cylinder bore.

PWEES101-B Revised
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-~ {4) Use suitable thread protectors on connecting rod bolts

before inserting piston and connecting rod assembly into

cylinder block. Care must be taken not to nick crank pin. .
{5} Using a suitable piston ring compressor tool, instali piston

and connecting rod assembly into the cylinder block.

Caution
¢ Insert the front mark (arrow) on the top of the
piston so it faces the engine front (timing belt side).

#E¢ INSTALLATION OF CONNECTING ROD BEARINGS

(1} When the bearings are to be replaced, select correct ones
and install them in the correct positions according to the
identification marks stamped on the crankshaft.

* Crankshaft Conn'ecting'rod- bearing
Pin Pin O.D. Identifi-] Identifi- | Thickness
Q.D. cation | cation
Identifi- mm (in.) mark | color . mm {in.}
cation (Service| [Line
mark parts) | produc-
tion part)
1 | 44995 — 45000 | S1 |Brown| 1.487 — 1.491
{1.7716 —"1.7717) {0.0585 — 0.0587)
2 44985 — 44995 | S2 | Black | 1.491 - 1.495
{(1.7711 — 1.7715) {0.0587 — 0.0589)
-3 ] 44980 - 44.985 S3 | Green |- 1.495 — 1.499
{1.7709 — 1.7711) {0.0689 — 0.0590}

- Connecting rod 1.D.: 48.000 — 48.015 mm {1.8898 — 1.8904 in.}

B»F¢ INSTALLATION OF CONNECTING ROD CAP

(1} Mate the correct bearing cap with the correct connecting
rod by checking with the alignment marks. marked during
disassembly. If a new connecting rod is used which has no
alignment mark, position the notches for Iockmg the
bearmg on the same side.

PWEES101-B : o - Revised



ENGINE - Piston and Connecting Rod 11A-18-7

(2) Check if the thrust clearance of the connecting rod big end
is correct.

Standard value: 0.10 - 0.25 mm {0.0039 - 0.0098 in.}
Limit: 0.4 mm {0.016 in.)

- »G4 CONNECTING ROD CAP NUT INSTALLATION

{1} Since the connecting rod bolts and nuts are torqued using a
new procedure they should be examined BEFORE reuse. If
the bolt threads are “necked down” the bolts should be
replaced.

Necking can be checked by running a nut with fingers to the
full length of the bolt’s thread. if the nut does not run down
smoothly, the bolt should be replaced.

{2) Before installation of each nut, apply engine oil to the
threaded portion and bearing surface of the nut.

(3) Loosely tighten each nut to the bolt.

Then tighten the nuts alternately to a torque of 20 Nm (2.0
kgm, 14.5 ft.lbs.} to install the cap properly.

(4) Make a paint mark on the head of each nut.

(5) Make a paint mark on the bolt at the position 90° to 100°
from the paint mark made on the nut in the direction of
tightening the nut.

(6) Give a 90° to 100° turn to the nut and make sure that the
paint mark on the nut and that on the bolt are in alignment.

Caution
e [f the nut is turned less than 90°, proper fastening

Paint performance may not be expected. When tighten-
marks ing the nut, therefore, be careful to give a suffi-
GEN0954 cient turn to it. ,
+ If the nut is overtightened (exceeding 100°), loosen
the nut completely and retighten it by repeating
the tightening procedure from step (1}.
© Mitsubishi Motors Corporation Nov. 1995 PWEE9101-D Revised

., )
YA



NOTES



ENGINE — Crankshaft, Cylinder Block, Flywheel and Drive Plate 11A-19-1

19. CRANKSHAFT, CYLINDER BLOCK, FLYWHEEL

AND DRIVE PLATE
REMOVAL AND INSTALLATION

»E¢ 1.

2.
#E¢ 3
4

5

6.

7

3

»4¢ 9
#C4 10.
»B¢ 11.
$B¢ 12.
PG 13,
14.

PAG 15,
A4 16.
17

Removal steps

Flywheel bolt }_
Flywheel M/T

. Egve plat¢|—3 bolt
. Adapter plate
. Drive plate AT

Crankshaft bushing

. Rear plate
. Bell housing cover
. Qil seal case

Qil seal

Bearing cap bolt

Bearing cap

Crankshaft bearing, lower
Crankshaft

Thrust bearing

Crankshaft bearing, upper

. Cylinder block

9EN0244

{© Mitsubishi Motors Corporation Dec. 1991
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INSPECTION

CRANKSHAFT OIL CLEARANCE (PLASTIC GAUGE
METHOD}

(1) Remove oil from crankshaft journal and crankshaft bearing.

(2} Install the crankshaft.

(3} Cut the plastic gauge to the same length as the width of
bearing and place it on journal in parallel with its axis.

{4) Install the crankshaft bearing cap carefully and tighten the
bolts to specified torque. -

.(5) Carefully remove the crankshaft bearing cap.

{6) Measure the width of the plastic gauge at its widest part by
using a scale printed on ‘the plastic gauge package.

Standard value: 0.02 — 0.04 mm (0.0008 — 0.0016 in.)
Limit: 0.1 mm (0.0040 in.)

CYLINDER BLOCK

(1) Using a straightedge and feeler gauge, check the block top
surface for warpage. Make sure that the surface is free
from gasket chips and other foreign matter.

Standard value: 0.05 mm (0.0020 in.) or less
Limit: 0.1 mm {0.0040 in.)

{(2) If the distortion is excessive, correct within the allowable
limit or replace.

Grinding limit: 0.2 mm (0.008 in.)
The total thickness of the stock allowed to be
removed from cylinder block and mating cylinder
head is 0.2 mm (0.008 in.) at maximum.
Cylinder block height (when new):
243.5mm(9.59in.) ... 4G91, 4G92
263.5mm (10.37in.} oo 493

(3} Check cylinder walls for scratches and seizure. If defects
are evident, correct (bored to oversize} or replace.

{4) Using cylinder gauge, measure the cylinder bore and
cylindricity. If worn badly, correct cylinder to an oversize
and replace piston and piston rings. Measure at the points
shown in illustration.:

Standard value:

Cylinder 1.D.: _
78.40 -78.43 mm (3.0866 —3.0878in.} ........ 4G91.
81.00 — 81.03 mm (3.1890 — 3.1902 in.)

................................................................ 4G92, 4G93
Out-of-roundness and taper of cylinder bore:
0.01 mm (0.0004 in.) or less

PWEES101-B . * Revised
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Thrust
direction

BEN0S54

BORING CYLINDER

(1)

Oversize pistons to be used should be determined on the
basis of the largest bore cylinder.

Piston size identification

© Mitsubishi Motors Corporation Feb. 1934

(2)
(3)

(4)

(5)
(6)

Size Identification mark

0.25 mm {0.01in)Q.S. 0.25

0.50 mm (0.02 in.) O.S. 0.50

0.75mm {0.03in.} O.S. 0.75

1.00mm (0.04in.) O.S. 1.00
NOTE

Size mark is stamped on piston top.

Measure outside diameter of piston to be used. Measure it
in thrust direction as shown.

Based on measured piston O.D. calculate boring finish
dimension.

Boring finish dimension = Piston 0.D. + (Clearance
between piston 0.D. and cylinder} — 0.02 mm (0.0008
in.}) {(honing margin)

Bore all cylinders to calculated boring finish dimension.

Caution

e To prevent distortion that may result from tempera-
ture rise during honing, bore cylinders, working
from No. 2 to No. 4 to No. 1 to No. 3.

Hone to final finish dimension {piston O.D. + clearance
between piston O.D. and cylinder.)
Check clearance between piston and cylinder.
Clearance between piston and cylinder:
Engine without turbocharger
0.02 — 0.04 mm (0.0008 — 0.0016 in.)
Engine with turbocharger
0.03 — 0.05 mm (0.0012 — 0.0020 in.)
NOTE
When boring cylinders, finish all of four cylinders to same
oversize. Do not bore only one cylinder to an oversize.

PWEE9101-C Revised
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SERVICE POINTS OF REASSEMBLY
'ﬂ\_,r PA4 INSTALLATION OF CRANKSHAFT BEARING
— <—— Check digit (1) When the bearings are to be replaced, select correct ones
o~ : and install them in the correct positions according to the
~ t4——Crank pin OD identification marks stamped on the crankshaft and the top
p 'rﬂgfr‘g'f'cat'on surface of the: cylinder block.
NO. § e —
Ng: ‘3‘—:: < Journal OD Crankshaft journal | Cylinder block bearing bore Crankshaft bearing
NO. 21— identification Iden- iden- identife| Tdentif-
No. 1 ——— ey tifica- tifica- cation | cation
tion 0.D. tion 1.D. mark | color Thickness
mark mark (service] ({Line
parts}| (produc-
mm {in.} mm {in.} tion parts) mm {in.)
0 [ 54.000 - 54.006 | 1 Brown | 1.988 - 1993
{21260 - 2.1262) (0.0783 — 0.0784)
1 (49994 - 50.000 | 1 | 54.006 - 54.012 | 2 | Black | 1.991 - 1.994
(1.9683 - 1.9685) (2.1262 — 2.1265) {0.0784 -~ 0.0785}
2 | 54012 -54.018 | 3 | Green | 1994 - 1.997
(21265 ~ 2.1267) (0.0785 — 0.0786)
0 | 54000 — 54008 | 2 Black | 1.997 — 2.000
9EN0130 (2.1260 - 2.1262) {0.0786 - 0.0787)
2 |49968-49994 | 1 | 54006 - 54.012 | 3 Green | 1994 - 1.997
No. 3 No. 2 (1.9680 - 1.9683) {2.1262 - 2.1265) {0.0785 — 0.0786)
No. 4 No. 1| | iantifi
No. 5 entifi- 2 [ 54.012-54018 | 4 | Yelow | 1.997 - 2.000
} l cation (2.1265 - 2.1267) (0.0786 - 0.0787)
mark for
1220 1 = gyinder 0 | 24000 - 54006 | 3 | Green | 2000 - 2008
Cylinder ID . 21260 - 2.1262 0787 - 0.07
identificaon—> 1 2 1 2 1 bearing :
mark ggg{)gs D 3 499282 - 49.988 1 gﬁlggg -54.012 { 4 | Yellow 01.997 - gg(_}g )
f 1.9678 - 1.968 1262 - 2.1265 0786 ~ 0.0787
Serial No. 15419 ( ) { ) {
2 | 54012 - 54018 | & | Pink* | 2.000 - 2.003
(2.1265 - 2.1267) (0.0787 - 0.0789)

* Older bearings may be marked in red.

{2) Install the bearings having an oil groove to the cylinder
block.
{3) Install the bearings having no oil groove to the bearing caps.
(4} Install the thrust bearings at the No. 3 upper bearing with
the grooved side toward the crank web.

PWEE2101-B
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PB4 INSTALLATION OF BEARING CAP / BEARING CAP
BOLT

(1} Install the bearing caps so that their arrows are positioned
on the timing belt side.

(2) When installing the bearing cap bolts, check that the shank
length of each bolt meets the limit. If the limit is exceeded,
replace the holt.

Limit: max. 71.1 mm (2.79 in.)

(3) Apply engine oil to the threaded portion and bearing surface
of the bolt.

(4) Tighten the bearing cap bolts to 25 Nm {2.5 kgm, 18 ft.lbs.}
torque in the tightening sequence.

{6} Make a paint mark on the head of each bolt.

{(6) Make a paint mark on the area around the bolt bearing
surface at location 90° to 100° in the direction of tightening
the bolt, as referenced from the paint mark on the bolt
head.

(7) Give a 90° to 100° turn to the bolts in the tightening
sequence. Make sure that the paint mark on the bolt and
that on the area around the bolt bearing surface are in
alignment.

Caution

o If the bolt is turned less than 90°, proper fastening
performance may not be expected. When tighten-
ing the boit, therefore, be careful to give a suffi-
cient turn to it.

¢ [f the bolt is overtightened {exceeding 100°), loosen
the bolt completely and then retighten it by repeat-
ing the tightening procedure from step (1).

(8) After installing the bearing caps, make sure that the
crankshaft turns smoothly and the end play is correct. If the
end play exceeds the limit, replace crankshaft bearings.

Standard value: 0.05 - 0.25 mm (0.0020 - 0.0098 in.)
Limit: 0.4 mm {0.016 in.)

PWEE9101-D ) ‘ : Revised
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»Ce¢ INSTALLATION OF OIL SEAL

»D¢ APPLICATION OF OIL SEAL CASE

Specified sealant: .
Mitsubishi Genuine Part No. MD970389 or equiva-
lent

PE4¢ INSTALLATION OF DRIVE PLATE BOLT / FLYWHEEL
BOLT

(1) Remove all the remaining sealant from bolts and thread
holes of crankshaft.

{2} Apply engine oil to the flange of bolt.

(3} Apply engine oil into the thread holes of crankshaft.

{(4) Apply specified sealant to the thread of bolts.

Specified sealant;
3M Nut Locking Part No. 4171 or equivalent

(5) Tighten the bolts to specified torque.

OIL JET REPLACEMENT

{1} Using a metal rod with sufficient length, drive out the oil
jets.

Caution
* Take care not to scratch the cylinder wall.
¢ Never reuse the removed oil jets.

(2) Using a pin punch [4 -5 mm {(0.16 —= 0.20 in.) in diameter],
drive in the oil jets until they seat to the bottom.

PWEE9101-C Added
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MITSUBISHI
MOTORS

SERVICE BULLETIN

QUALITY INFORMATION ANALYSIS
OVERSEAS SERVICE DEPT. MITSUBISHI MOTORS CORPORATION

SERVICE BULLETIN

No.: MSB-99E11-001

Date: 1999-12-15 <Model> <M/Y>

Subject: CHANGE IN POSITIONS OF CRANKSHAFT (EC) COLT (CJ,CK) 96-10
IDENTIFICATION MARKS EC) SPACE STar ) aets

Group: ENGINE Draft No.: 99EN531509 |(pG1A, DG5A) 96-10
(EC) CARISMA 96-10

INFORMATION INTERNATIONAL (EC) SPACE RUNNER 96-10

CAR
ADMINISTRATION
OFFICE

Lomoal: TR

T.NITTA - PROJECT LEADER
AFTER SALES SERVICE & CS PROMOTION

(N60,N90)

H7)

(EC) PAJERO iO (H®,

1. Description:

This Service Bulletin informs you that the journal O.D. identification marks and the pin O.D.
identification marks have been changed in their positions.

2. Applicable Manuals:

Manual Pub. No. Language Page(s)

'98 4G9 Series PWEE9502-E (English)| 11A-12-2

(E-W) Engine Supplement PWES9503-E (Spanish)
PWEF9504-E (French)
PWEG9505-E (German)
PWED9506-E (Dutch)
PWEW9507-E (Swedish)

'96 4G9 Series PWEE9101-E (English) | 11A-18-6

Engine Supplement PWES9102-E (Spanish)
PWEF9103-E (French)
PWEG9104-E (German)
PWED9105-E (Dutch)
PWEW9106-E (Swedish)

3. Effective Date:

From September 1997
Effective model: 4G93-G-10Z3K (HP9123)
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