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A SAFETY WARNING

DO NOT SUBSTITUTE AUTOMOTIVE PARTS FOR THE FOLLOWING MARINE
COMPONENTS: STARTER, ALTERNATOR, VOLTAGE REGULATOR,
DISTRIBUTOR AND RELATED IGNITION PARTS, SPARK PLUG LEADS,

SOLENOIDS, CARBURETOR (AND RELATED PARTS) OR FUEL PUMP. THESE
COMPONENTS HAVE BEEN SPECIFICALLY DESIGNED NOT TO EMIT FUEL
VAPORS OR TO CAUSE IGNITION OF FUEL VAPORS IN THE BILGE. TO PREVENT
AN ACCIDENT DO NOT SUBSTITUTE AUTOMOTIVE COMPONENTS OR PARTS.

PARTS DESIGNATED WITH A & SAFETY SYMBOL MUST BE REPLACED WITH
GENUINE OMC PARTS OR EQUIVALENT PARTS WHICH MEET ALL CURRENT
U.S. COAST GUARD SAFETY REGULATIONS AND ABYC-BIA AND OTHER APPLI-
CABLE STANDARDS. THIS IS NECESSARY TO INSURE THE COMPLETED "
ASSEMBLY WILL RETAIN ITS EXTERNAL IGNITION PROTECTION FEATURE.

THIS PARTS CATALOG COVERS THE FOLLOWING MODELS:

120 MODEL

990243C & C1  (SelecTrim)
990242C & C1  (Pre-Set Trim)

140 MODEL (

990245C & C1 (SelecTrim)
990244C & C1 (Pre-Set Trim)

OMC Stern Drive, a Product Group of Outboard Marine Corporation, reserves the
right to make changes at any time, without notice, in specifications and models and
also to discontinue models. The rightis also reserved to change any specifications
or parts at any time without incurring any obligation to equip same on models
manufactured prior to date of such change.

While the information contained in this Parts Catalog is based on the latest product
information available at the time of publication, the continuing accuracy of this
Parts Catalog cannot be guaranteed.

All illustrations used in this Parts Catalog may not depict actual models or
equipment and are intended as representative views for reference only.

PART NUMBERS NEW FOR THIS MODEL YEAR CAN BE IDENTIFED BY THE
BOX SYMBOL m IN NAME OF PART COLUMN.

INDENTED PART NAMES INDICATE THAT THESE PARTS ARE INCLUDED IN PRECEER”;G ASSEMBLY
PARTS NOT IN BOLD ARE AVAILABLE AT LOCAL CHEVROLET DEAL (

® OUTBOARD MARINE CORPORATION 1980 ALL RIGHTS RESERVED
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TILT MOTOR GROUP ...ttt st 25
UPPER GEARCASE GROUP ...ttt et 18-19

THIS PARTS CATALOG SHOULD NOT BE USED IN LIEU OF
A SERVICE MANUAL. ORDER YQUR SERVICE MANUAL
FROM:

OUTBOARD MARINE BELGIUM N.V.
PATHOEKEWEG 72

8000 BRUGGE

BELGIUM

SUPPLY ENGINE MODEL AND SERIAL NUMBER FROM THE
ENGINE VALVE COVER WHEN REQUESTING A SERVICE
MANUAL.

/\SAFETY WARNING ] noTe

WHEN REPLACEMENT PARTS ARE REQUIRED, USE GENUINE OMC

PARTS OR PARTS WITH EQUIVALENT CHARACTERISTICS INCLUDING
TYPE, STRENGTH, AND MATERIAL. FAILURE TO DO SO MAY RESULT
IN PRODUCT MALFUNCTION AND POSSIBLE INJURY TO THE
OPERATOR AND/OR PASSENGERS.

ESNO. PAINT SPRAY 1QT CAN
209 PRIMER 172757 376015
318 WHITE 172756 278493

1110 BLUE 172836 N/A

SPECIFY MODEL AND SERIAL NUMBER OF MOTOR WHEN ORDERING PARTS
ORDER ALL PARTS FROM YOUR LOCAL AUTHORIZED DEALER
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HEAD AND ROCKER ARM GROUP

120 MODEL STERN DRIVE

PNy € O
T7 29 A
SDO007A - A2 94028
QTy. QTy.
REF. PART PER | REF. PART PER
NO. NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY.
1 | 980502 VALVE COVER .................. 1 15 | 979826 SPARK PLUG, ACMR43T ........ 4
2 | 311210 GASKET, Cylinder head .......... 1 15 {979827 SPARK PLUG, Champion RBL-8 .. 4
3 | 982241 CYLINDERHEAD ................ 1 16 |3835333 | SEAL .. 8
4 | 311378 .COREPLUG ................... 2 17 13947770 | KEY @i 16
5 13814692 | . STUD, 0.003"0O.S. .............. AR 18 | 3729363 CAP e 8
5 13815892 . STUD, 0.013"0.8. ........o..... AR 119 | 3836755 SHIELD ..., 8
6 | 311543 GROMMET ...................... 1 *19 (10007818 SHIELD .......cccvvviunn.. n 8
7 | 311545 ELBOW ... ... .. 1 20 13735381 VALVE SPRING & DAMPER ...... 8
8 | 3980273 | OIL CAP, Push-on .......cuuu.... 1 21 | 5723551 | ARM, Valve rocker ............... 8
9 | 3923468 GASKET, Valvecover ............ 1 22 13992294 CBALL UNIT i 1
10 | 3788417 | BOLT, Head to crankcase ........ 10 23 | 465934 . NUT, Coned, 3/8-24 ............ 1
11 | 3788495 PUSHROD ............cccvue... 8 24 | 3877670 | REINFORCEMENT ...ccovvvun.... 5
12 | 329275 VALVE, Exhaust, std. ............. 4 25 311415 SCREW, Clamp cylinder
12 | 3995602 | VALVE, Exhaust, 0.003” 0.S. ...... 4 head, starboard ................ 1
12 | 3995603 | VALVE, Exhaust, 0.015" 0.S. ...... 4 26 1310928 CLAMP, Cylinder head, starboard . 1
12 | 3995604 | VALVE, Exhaust, 0.030” O0.S. ...... 4 27 [306834 SCREW ...t 2
13 13989088 | VALVE, Intake, std. ............... 4 28 [ 907852 CLAMP, Fuel line bracket ........ 1
13 | 3997749 | VALVE, Intake, 0.003" O.S. ....... 4 29 (316659 NUT,Screw .............covvunn. 1
13 13997750 | VALVE, Intake, 0.015” 0.8, ....... 4 30 |312889 SCREW, Clamp .................. 1
13 | 3997751 VALVE, Intake, 0.030" O.S. ....... 4 31 | 908605 3RACKET,Clamp ................ 1
14 | 180016 SCREW ... i 5 32 (311111 LIFTBRACKET .................. 1

+ Models with “C" suffix
* Models with “"C1” suffix
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HEAD AND ROCKER ARM GROUP

140 MODEL STERN DRIVE

D.F

* Models with “C1” suffix

SDO008A - A2 24029
QTy.
REF. | PART PART PER
NO. NO. NAME OF PART NO. NAME OF PART ASSY.
1 } 980502 VALVECOVER .................. 1 979826 SPARK PLUG, AC MR 43T ....... 4
2 | 908611 GASKET, Cylinder head .......... 1 979827 SPARK PLUG, Champion RBL-8 .. 4
3 | 982242 CYLINDER HEAD ................ 1 3835333 | SEAL ........... il e 8
4 | 311378 .COREPLUG ................... 2 3947770 KEY e 16
5 13814692 | . STUD, 0.003"0O.S. ......co...... AR 3729363 CAP e 8
5 13815892 | . STUD, 0.013" 0.8, ......u.... ... AR 3836755 SHIELD ... ., 8
6 | 311543 GROMMET ...................... 1 10007818F SHIELD ...........ccucviu. .. n 8
7 { 311545 ELBOW ... ..., 1 3735381 VALVE SPRING & DAMPER ...... 8
8 3980273 | OIL CAP, Push-0n ............... 1 5723551 ARM, Valve rocker ............... 8
9 | 3923468 | GASKET, Valve cover ............ 1 3992294 CBALLUNIT ... 1
10 | 3788417 | BOLT, Head to crankcase ........ 10 465934 . NUT, Coned, 3/8-24 ............ 1
11 13845266 | PUSHROD ..........uoonvuni... 8 3877670 | REINFORCEMENT ...vvvuuvnn.n. 5
12 1 3937750 | VALVE, Exhaust, std. ............. 4 311415 SCREW, Clamp, cylinder head .... 1
12 | 3940912 VALVE, Exhaust, 0.003" O.S. ...... 4 310928 CLAMP, Cylinder head, stbd . ..... 1
12 | 3940913 | VALVE, Exhaust, 0.015” 0.S. .. .... 4 310439 CLAMP, Hose to valve cover ...... 1
12 | 3940914 VALVE, Exhaust, 0.030" O.S. ...... 4 306834 SCREW ...............o i 2
13 | 3984180 VALVE, Intake, std. ............ ... 4 907852 CLAMP, Fuel line bracket ........ 1
13 | 3995945 | VALVE, Intake, 0.003” 0.S. ....... 4 316659 NUT,Screw ..................... 1
13 | 3995946 | VALVE, Intake, 0.015" 0.S. ....... 4 312889 SCREW, Clamp .................. 1
13 | 3995947 | VALVE, Intake, 0.030" O.S. ....... 4 908605 BRACKET, Clamp ................ : 1
14 | 180016 SCREW ..o, 5 311111 LIFT BRACKET .................. 1
T Models with “C” suffix
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CRANKCASE GROUP

120 MODEL STERN DRIVE

SDO005A - A2
QTy. QTy.
REF.| PART PER | REF.| PART PER
NO. NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY.
31 | 347061 CRANKCASE ASSEMBLY ........ 1 29 | 3882892 | GEAR, Crankshaft ............... 1
2 | 3860413 { . PISTON & PIN, Standard ....... 4 30 | 908375 BOLT, Flywheel .................. 6
2 | 3860426 | . PISTON & PIN, 0.030” O.S. ..... 4 ‘31| 3817006 | SCREW & LKWASH, 1/4-20 x 7/16" 8
3 | 326400 | . RING SET, Standard ............ 4 32 | 381927 OIL LEVEL GAUGE AND
3 | 328503 | . RING SET, 0.030”0O.S. .......... 4 ) TUBEASSY .................ue. 1
4 | 3970194 | . CAP, Crankshaft bearing ........ 4 33139771101 CONNECTRING ROD &
§ 13928975 | . CAP, Crankshalt brg. rear ....... 1 CAPASSY . oiiiviiiiiii, 4
6 | 3872781 | . BOLT, 7/16-14 x 3-9/32 ......... 9 34| 3815280 NUT, Connrod, 11/32-24 ......... 8
7 3872718 | . STUD, #3 bearingcap .......... 1 35| 121688 ADAPTER, Oil press. sender ...... 1
8 | 9422297 | . NUT, 3/8-16 ...overvnnnnnnn. .. 7 36 | 309602 NUT, Adapter housing
09 | 3958001 | . SEAL, Upper and lower ......... 2 to engineground .............. 2
*9 | 473424 . SEAL, Upper and lower ...... | 2 37 12778809 | FLYWHEEL ASSEMBLY .......... 1
10 | 3829061 | . BRG ASSY, Exc rear, std ....... 4 38| 5743124 | CRANKSHAFT ASSEMBLY ....... 1
10 | 3829062 | . BRG ASSY, Exc rear, 0.001" U.S. 4 39| 3788548 COVER,Pushrod ................ 1
10 | 3829063 | . BRG ASSY, Exc rear, 0.002” U.S. 4 40| 3814350 BOLT & SEALASSY ..., 4
10 | 3829064 | . BRG ASSY, Exc rear, 0.010” U.S. 4 41 | 908616 HUB, Crankshaft pulley .......... 1
10 | 3829065 | . BAG ASSY, Exc rear, 0.020" U.S. 4 42 | 3923469 | GASKET, Push rod cover ......... 1
10 | 3829066 | . BRG ASSY, Exc rear, 0.030” U.S. 4 43 | 6256636 | GASKET, Distributor ............. 1
11 | 3829067 | . BRG ASSY, Rear, std ........... 1 44 | 355780 CLAMP, Distributor .............. 1
11 | 3829068 | . BRG ASSY, Rear, 0.001" U.S. 1 45 | 454905 BOLT, Distributor ................ 1
11 1 3829069 | . BRG ASSY, Rear, 0.002" U.S. 1 46 | 173232 OILFILTER ..........coviinnnn, 1
11 | 3829070 | . BRG ASSY, Rear, 0.010" U.S. 1 47 | 106751 KEY, Woodruff, 3/16 x 3/4” ....... 3
11 | 3829071 | . BRG ASSY, Rear, 0.020" U.S. 1 48 | 908613 GEAR, Camshaft timing .......... 1
11 | 3828072 | . BRG ASSY, Rear, 0.030" U.S. ... 1 49 | 463259 ROD BEARING, Std .............. 4
12 | 3750884} . BRG, Camshaft ................. 3 49 | 463319 ROD BEARING, 0.001” U.S. ...... 4
13 1 3712745 . DOWELPIN ...........cccuin... 2 49 | 463320 ROD BEARING, 0.002" U.S. ...... 4
. 14 | 444782 | . PLUG, 3/8" ......covvenn.... 2 501 3793717 PULLEY, Crankshaft ............. 1
15 | 3704158 | . PLUG, Camshaft brg hole ....... 1 51 316959 LOCKWASHER, Coupler to
16 | 311376 . CORE PLUG, Side .............. 2 flywheel ....................... 6
16 | 311377 . CORE PLUG, Rear ............. 1 52 | 380343 CAMSHAFT ASSY ............... 1
17 | 3782285 | . THRUST WASHER ............. 1 531 181593 BOLT, Pulley .................... 1
18 | 3792286 | . BEARING, Shaft pilot ........... 1 53| 3793100 SCREW, Pulley .................. 2
19 | 3875950 . NOZZLE, Timing gear oil ....... 1 54 | 172127 SENDING UNIT, Oil press ........ 1
20 | 5575416 | . VALVE ASSY, By-pass .......... 1 551 980994 COUPLING & O-RING ASSY ..... 1
21 | 3835577 | . PLUG, Cylinder ................ 1 56 | 302540 . O-RING, Coupling .............. 1
22 | 585927 | . PIN, Cylinder head dowel ....... 2 57| 3853870 CONNECTOR, Oil filter .......... 1
23 | 3980267 | SEAL ..., 1 58 | 5232450 VALVE LIFTER .................. 8
24 | 3923472 GASKET, Front crankcase cover .. 7 | A159 | 982351 DISTRIBUTOR ASSY, Compl ..... 1
25 | 3996616 | COVER ASSY, Crankshaft, front .. 1 60 | 306025 LOCKWASHER, Engine to
26 | 460405 BOLT, Connectingrod ........... 8 adapter ........................ 1
27 | 3790531 | BEARING, Thrustunit ............ 1 61| 379957 PETCOCK ASSY ................. 1
28 | 3817006 | SCREW & LOCKWASHER, 62| 9778346 | LOCKWASHER .......cccvvuun... 1
1/4-20 x 1/2" . .ooiiiiiiiii . 2

t See Page 30 for detail parts

t Order this assembly through factory service dept.
0 Models with “C” suffix

* Models with "C1" suffix
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CRANKCASE GROUP

140 MODEL STERN DRIVE

SDO006A - B2
QTY. QTy.
REF.| PART PER | REF.| PART PER
NO. NO. NAME OF PART ASSY.| NO, NO. NAME OF PART ASSY,
1 | 347064 CRANKCASE ASSEMBLY ........ 1 2513910556 | ROD BEARING, .001" U.S. ... .... 4
2 | 980503 . PISTON & PIN, Standard ....... 4 2513910557 | ROD BEARING, .002” U.S. ....... 4
2 | 980504 . PISTON & PIN, 0.020” O.S. ..... 4 2513910558 | ROD BEARING, .010" U.S. ....... 4
3 | 328506 . RING SET, Standard ............ 4 253910559 | ROD BEARING, .020" U.S. e 4
3 | 328511 - RING SET, 0.020"0.S. .......... 4 26 | 381927 OIL LEVEL GAUGE & TUBE ASSY 1
4 | 3970194 | . CAP, Crankshaft bearing . ....... 4 27 | 3790531 | BEARING, Thrustunit ............ 7
§ | 3928975 | . CAP, Crankshaft brg. rear . ...... 1 28 | 3817006 | SCREW & LKWASH, 1/4-20 x 7/16" 2
6 | 3872781 | . BOLT, 7/16-14 x 3-9/32 ......... 9 2913817006 | SCREW & LKWASH, 1/4-20 x 7/16" 8
7 | 3872718 | . STUD, #3 bearingcap .......... 1 30 | 316959 LOCKWASHER, Coupling bolt .... 6
8 | 9422297 | . NUT, 3/8-16 .......ccccvuvnnn... 1 31 | 379957 PETCOCK ASSEMBLY ........... 1
09 | 3958001 . SEAL, Upper and lower ......... 2 32 | 908375 BOLT, Flywheel .................. 6
*9 | 473424 . SEAL, Upper and lower ...... n 2 33 | 980505 CONNECTING ROD & CAP ASSY 4
10 | 3829061 . BRG ASSY, Exc rear, std ....... 4 34 | 3866766 | NUT, Conn rod, 11/32-34 ......... 8
10 | 3829062 | . BRG ASSY, Exc rear, 0.001" U.S. 4 35 | 980994 COUPLING & O-RING ASSY ..... 1
10 | 3829063 | . BRG ASSY, Exc rear, 0.002” U.S. 4 36 | 302540 .O-RING ............cooiiin 1
10 | 3829064 | . BRG ASSY, Exc rear, 0.010” U.S. 4 37 | 2778809 FL YWHEEL ASSEMBLY .......... 1
10 | 3829065 | . BRG ASSY, Exc rear, 0.020” U.S. 4 38 | 908614 CRANKSHAFT ASSEMBLY ....... 1
10 | 3829066 ;| . BRG ASSY, Exc rear, 0.030” U.S. 4 3913788548 | COVER, Pushrod ................ 1
11 | 3829067 | . BRG ASSY, Rear, std ........... 1 4013814350 | BOLT & SEAL ASSEMBLY ....... 4
11 | 3829068 | . BRG ASSY, Rear, 0.001" U.S 1 41 | 908613 GEAR, Camshaft timing .......... 1
11 | 3829069 | . BRG ASSY, Rear, 0.002” U.S. 1 42 | 3923469 GASKET, Push rod cover ......... 1
11 | 3829070 { . BRG ASSY, Rear, 0.010" U.S. 1 43 1 6256636 | GASKET, Distributor ............. 1
11 | 3829071 . BRG ASSY, Rear, 0.020" U.S. 1 44 | 355780 CLAMP, Distributor .............. 1
11 | 3829072 . BRG ASSY, Rear, 0.030” U.S. ... 1 45 | 454905 BOLT, Distributor ................ 1
12 1 3750884 | . BRG, Camshaft ................. 3 46 | 173232 OILFILTER .........vviiininn.. 1
13 | 3712745 . DOWELPIN ...........c..oi. .. 2 47 | 106751 KEY, Woodruff, 3/16 x 3/4" ....... 3
14 | 444782 . PLUG, 3/8" oo 2 48 | 908610 CAMSHAFT ASSEMBLY ......... 1
15 | 3704158 | . PLUG, Camshaft brg hole .. ..... 1 49 | 172127 SENDING UNIT, Oil pressure ..... 1
16 | 311376 . CORE PLUG, Side .............. 2 50| 3826280 | DAMPER Crankshaft pulley ....... 1
16 | 311377 . CORE PLUG, Rear ............. 1 51 121688 ADAPTER, Sender unit ........... 1
17 | 3792285 | . THRUST WASHER ............. 1 52 1 5232450 VALVE LIFTER .................. 8
18 | 3792286 | . BEARING, Shaft pilot ........... 1T 1A153 | 982351 DISTRIBUTOR ASSY, Complete .. 1
19 | 3875950 | . NOZZLE, Timing gear oil ....... 1 54 | 3996616 | COVER ASSY, Crankshaft, front .. 1
20 | 5575416 VALVE ASSY, By-pass .......... 1 55 | 3882892 GEAR, Crankshaft ............... 1
21 | 3835577 PLUG Cylinder and crankcase 56 | 360182 BOLT, Connectingrod ........... 8
main oil gallery - front hole . .... 1 57 | 3853870 CONNECTOR, Oil filter .......... 1
22 | 585927 . PIN, Cylinder head dowel ....... 2 58 | 309602 NUT, Adapter hsg to engine
23 13980267 | SEAL ........... i, 1 ground ........................ 1
24 13923472 GASKET, Front crankcase cover .. 1 59 | 306025 LOCKWASHER, Engine to
25 | 3910555 ROD BEARING, Std .............. 4 adapter ............... 00, 1
t See page 30 for detail parts
1 Order this assembly through factory service dept.
O Models with “C" suffix
* Models with "C1" suffix
D,F 9
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COOLING & OILING GROUP

120 MODEL STERN DRIVE

SDOO009A - B2
QTy. QTy.
REF.| PART PER | REF.| PART PER
NO. NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY.
1 | 306010 SCREW ......................... 4 46 | 204036 . RING TERMINAL ............ 1
t2 | 310913 GASKET, Thermostat ............ 1 47 | 308808 .TERMINAL ... ................ 1
*2 1 313416 GASKET, Thermostat .......... ] 1 48 | 308294 . RING, Terminal ................ 1
3 | 314809 : GASKET, Upper to lower assy .... 1 49 | 980536 | ELBOW AND STUD ASSY ........ 1
T4 | 383313 : HOUSING, Thermostat assy ...... 1 50 | 315712 .COREPLUG ................... 1
*4 | 910303 } HOUSING, Thermostat assy .... & 1 51 | 552940 SCREW, Elbow to highrise ....... 3
5306414 | . SCREW ........................ 2 52 | 383932 PULLEY ASSEMBLY ............. 1
76 | 383307 | THERMOSTAT ASSEMBLY ....... 1 53 | 306470 LOCKWASHER, Stud ............ 7
*6 | 982554 f THERMOSTAT ASSEMBLY ..... ] 1 54 | 306861 SCREW ......................... 4
71306422 | NUT,Stud .................... ... 7 55 | 306325 LOCKWASHER .................. 4
8 | 907761 ! GASKET, Cap to manifold ........ 1 56 | 9424877 | BOLT, Hex .......cocvvuevnnin... 2
9 | 311076 | CLAMP .......................... 2 57 13832449 | PUMP ASSEMBLY ............... 1
10 | 311930 | HOSE,Outlet .................... 1 58 | 120638 LOCKWASHER .................. 18
11 | 171960 I SENDING UNIT, Water temp ..... 1 59 | 3788457 | COVER, Oilpump ................ 1
12 | 306405 | WASHER ........................ 2 60 | 180083 BOLT, Hex, 5/16-18 x 1-1/2"
*13 1 910281 | HOUSING ASSEMBLY, Upper .. B 1 (RH) i, 2
113 | 982160 | HOUSING ASSEMBLY, Upper .... 1 67 | 3930961 | GASKET UNIT, Sides .......... . 2
14 | 160280 | . DRIVESCREW .................. 2 62 | 3830824 | PLUG, Regulatorhole ............ 1
15 | 907885 | CAP, Exhaust manifold rear ...... 1 63 | 103677 PIN, Pressure regulator ........... 1
16 | 379957 ;| PETCOCK ASSY, Water drain 2 64 | 3905965 | SUPPORT ASSEMBLY ........... 1
17 1 311075 1 HOSE ..., 1 65 | 180075 SCREW, Oilpan ................. 18
18 | 311554 |  HOSE, Thermostat housing ....... 1 66 | 3789970 | GASKET, Pump cover ............ 1
*19 | 910280 ! CAP, Manifold ................. | 1 167 | 180016 SCREW, Suction pipe bracket .... 1
119 | 311550 | CAP, Manifold ................... 1 *67 | 9437702 | SCREW, Suction pipe brkt ... .. n 1
20 | 311121 | GASKET, Cap to manifoid ........ 3 68 | 3829433 | VALVE, Pressure regulator ....... 1
21 | 380446 | HEAT EXCHANGER ASSY ....... 1 69 | 3814903 | SPRING, Regulator valve ......... 1
@ 22 1 311606 @ BELT ..........ocvvinrinn . 1 70 | 133043 SCREW, Covertopump .......... 4
23 | 907764 GASKET ..................o... 1 71 | 9421423 | WASHER, Cover bolt ............. 4
24 | 809368 . ELBOW, High rise to adapter ..... 1 72 | 2778187 | SUCTION TUBE & SCREEN
25 | 981462 | MANIFOLD & STUD ASSY 1
! ASSEMBLY .................... 1 73 | 313647 OILPAN ........................ 1
26 | 807799 | L. PIN ... ... 1 74 | 3923440 | SEAL, Front ............c.u... ... 1
27 1310870 | .STUD ..................co . 8 75 | 3921973 | SEAL, Rear .............c.uvui... 1
28 | 306470 | . LOCKWASHER, Screw ......... 7 76 | 320107 TIE STRAP, Cap & bead
29 | 552940 ; . SCREW,Endcap ............... 8 chain ............. ... ...l 1
30 | 552909 | . PLUG, Manifold ................ 2 77 | 979841 OIL LINE ASSEMBLY ............ 1
31 | 981323 CLAMP, Hose to adapter ......... 2 78 | 310958 . FITTING, Oilline ............... 1
32 | 909371 HOSE, Exhaust .................. 1 79 | 980068 CAP & BEAD CHAIN ASSY ....... 1
33 | 310904 NIPPLE, Elbow .................. 1 80 | 909632 WASHER, Elbow ................. 1
34 | 909750 | HOSE, inter housing ............. 1 81 | 907848 ELBOW, Qilpan ....... e 1
35 | 552938 | NUT, Manifold to engine ......... 6 82 | 306799 LOCKWASHER, Tilt motor
36 | 120177 | LOCKWASHER, Manifold ......... 5 ground ............. . 0., 1
37 | 311111 LIFT, Bracket, port ............... 1 83 | 907845 SEAL, Cap oil drain tube ......... 1
38 | 310968 STUD, Manifold, front and rear ... 6 84 | 980512 WATERPUMP ................... 1
39 | 37891611  GASKET, Housing ............... 1 85 | 3788478 | GASKET, Water pump ............ 7
40 | 311068 ‘ GASKET, Manifold to head ....... 1 86 | 305981 WASHER, Voltage regulator ...... 2
41 | 309846 CLAMP, Voitage reg leads ........ 1 87 | 306488 LOCKWASHER, Voltge reg
42 | 443899 BOLT, Hex 5/16-18 x 7/8” ground ........... ... ... 1
(LH) o, 2 88 | 307899 CLAMP ... . ..., 6
43 | 908158 SCREW, Voltage regulator *89 | 979803 CLAMP ... ... . .............. | 4
mg 2 189 | 307899 CLAMP ... . ... ...l n 4
44 | 303806 SLEEVE, Regulator lead ...... ... . 1
Ad45 | 383440 VOLTAGE REGULATOR AND
CABLE ASSEMBLY .......... .. 1
t Models with "C" suffix only
* Models with “C1"” suffix.only
D.F 11
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SDO0010A - C2

140 MODEL STERN DRIVE

COOLING & OILING GROUP

QTy. i QTy.

REF.| PART PER | REF. | PART PER

NO. NO. NAME OF PART ASSY.{ NO. NO. NAME OF PART ASSY.

1 306010 SCREW ... ... iiiiiiiiiiininnnn 4 46 | 204036 . RINGTERMINAL ............... 1
12 310913 GASKET, Thermostat ............ 1 47 308808 CTERMINAL ... el 1
*2 313416 GASKET, Thermostat .......... u 1 48 | 980188 ELBOW AND STUD ASSY ........ 1

3 314809 GASKET, Upper to lower 43 | 907807 .COREPLUG ................... 2

BSSY .. i 1 50 | 315712 .COREPLUG ................... 1
t4 | 383313 HOUSING, Thermostat assy ...... 1 51 | 201809 SCREW,Exh. mftd ............... 3
*4 | 910303 HOUSING, Thermostat assy .... R 1 52 | 907891 SCREW, Exh. mfld, rear .......... 1

5 306414 SCREW ... ... 2 53 | 306861 SCREW ... ... ... ... ..., 4
16 | 383307 THERMOSTAT ASSEMBLY ....... 1 54 | 909369 ELBOW, High rise to adapter ..... 1
*6 982554 THERMOSTAT ASSEMBLY ..... | | 1 55 | 9424877 | BOLT, Hex ......cooiviiiennn... 1

7 306422 NUT,Stud ....................... 4 56 | 3832449 | PUMP ASSEMBLY ............... 1

8 | 907761 GASKET, Cap to manifold ........ 1 t57 | 2778187 | SUCTION TUBE &

9 | 908013 GASKET, Elbowtomfld .......... 1 SCREEN ASSY ... ... 7
10 | 981323 | CLAMP, Hose toelbow ........... 4 *57 | 3915988 | SUCTION TUBE &

11 { 171960 | SENDING UNIT, Water temp °..... 1 SCREW ASSY .............. = 1
12 | 306405 | WASHER ........................ 2 158 | 180016 | SCREW, Suction pipe brkt ........ 1

+13 | 908216 | HOUSING ASSY, Upper .......... 1| %58 | 9437702 | SCREW, Suction pipe brkt ..... u 1

*13 | 910304 HOUSING ASSY, Upper ........ [} 1 159 | 3905965 | SUPPORT ASSEMBLY ........... 1
14 | 313851 | CLAMP ................ccoouun... 2 *59 | 3920913 | SUPPORT ASSEMBLY. ........ n 1
15 907885 CAP, Exh manifold rear .......... 1 60 | 3789970 | GASKET, Pump cover ............ 1
16 311076 CLAMP ... . 2 61 | 3788457 | COVER, Oilpump ................ 1
17 311075 HOSE ... ... i 1 62 | 9421423 WASHER, Coverbolt ............. 4

t18 | 908189 HOSE, Thermostat housing ....... 1 63 | 133043 SCREW & LOCKWASHER,

*18 | 910305 HOSE, Thermostat housing ... .. [ ] 1 Covertopump ..........c...... 4
19 | 908184 CAP, Manifold ................... 1 64 | 103677 PIN, Pressure regulator ........... 1
20 | 311121 GASKET, Cap to manifold ........ 1 65 | 3930824 | PLUG, Regulator hole ............ 1
21 311606 BELT ... 1 66 | 3814903 | SPRING, Regulator valve ......... 1
22 980957 MANIFOLD AND STUD ASSY .... 1 67 | 3829433 VALVE, Pressure regulator ....... 1
23 314616 . STUD, Carburetor .............. 4 68 | 3930961 GASKET UNIT, Sides ............ 1
24 310870 . STUD, Capand elbow .......... 4 69 | 3923440 | SEAL, Front ......uiiinineunn.. 1
25 315712 .COREPLUG ..............vt. 3 70 | 3921973 | SEAL, Rear .........cccvuvuuni... 1
26 907799 CPIN 1 71 313647 OILPAN ... ... ... ... . . 1
27 306470 . LOCKWASHER ................. 7 72 | 120638 LOCKWASHER .................. 18
28 552940 DSCREW .. 8 73 | 180075 SCREW .. 18
29 379957 . PETCOCK ASSY, Witr. drain 1 74 | 979841 OIL LINE ASSEMBLY ............ 1
30 979803 CLAMP, Hose to thermostat 75 | 310958 . FITTING, Qil line ............... 1

I housing ....................... 2 76 | 980068 CAP & BEAD CHAIN ASSY ....... 1
31 908192 , HOSE, Thermostat toint. hsg ..... 1 77 | 909632 WASHER, Elbow ................. 1
32 909232 HOSE, Exhaust .................. 1 78 | 907848 ELBOW, Qilpan ................. 1
33 306470 LOCKWASHER .................. 4 79 | 320107 TIE STRAP, Cap and bead
34 120177 LOCKWASHER, Manifold, chain .............. ... ... 1
SCIeW ...ttt 5 80 | 383932 PULLEY ASSEMBLY ............. 1
35 | 552938 NUT, Manifold to engine ......... 2 81 | 907845 SEAL, Cap oil drain tube ......... 1
36 306325 LOCKWASHER .................. 4 82 909371 HOSE, Elbow to adapter .......... 1
37 311111 LIFT BRACKET,Port ............. 1 83 | 980669 TUBE SERVICEKIT .............. 1
38 310968 STUD, Manifold, front &'rear ..... 2 84 | 980512 WATERPUMP ................... 1
39 3789161) GASKET. Housing ............... 1 85 | 3788478 GASKET, Waterpump ............ 7
40 908079 GASKET, Manifold to head ....... 1 86 | 443899 BOLT, Hex 5/16-18 x 7/8"
41| 309846 | CLAMP, Voltage regleads ........ 1 (LH) o 2
42 306799 LOCKWASHER, Tilt motor 87 180083 BOLT, Hex, 5/16-18 x 1-1/2"
ground ... e 1 (RH) e 2
43 | 908158 | SCREW, Voltageregmig ......... 2 88 | 305981 WASHER, Voitage regulator ...... 2
44 | 303806 SLEEVE,Reglead ............... 1 89 | 306488 LOCKWASHER, Voltage reg
A 45 383440 VOLTAGE, REGULATOR AND ground ........................ 1
CABLE ASSEMBLY ............ 1

T Moaels with “C” suffix only
* Models with “"C1" suffix only

D.F
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N ADAPTER HOUSING AND SHIFT ASSEMBLY

120, 140 MODELS STERN DRIVE
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ADAPTER HOUSING AND SHIFT ASSEMBLY

120, 140 MODELS STERN DRIVE

SD0091 - C2
QTy. QTY.
REF. | PART PER | REF. | PART PER
NO. NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY.
1 303887 | WASHER, Pin, pawl .............. 2 27 | 981892 PULLEY SEGMENT & SHAFT
2 312328 | NUT, Spacer to housing .......... 2 ASSY ..., 1
3 910005 | STUD, Spacer to housing ........ 2 28 | 981322 HOUSING, Bearings and
4 909662 | SPACER, Stud to housing ........ 2 seal assembly .................. 1
5 306325 | LOCKWASHER, Spacer to stud ... 2 29 | 981324 LEVER ARM & PIN ASSY ........, 1
6 | 305650 | COTTER PIN, Pin, pawl .......... 1 30 | 981346 IDLER PULLEY & BEARING
7 302030 | SCREW, Idler pulley ............. 1 ASSY ... 1
8 303311 | SCREW,Cover ................... 4 31 | 907768 SCREW, Ringguard .............. 4
9 120590 | WASHER, Lever arm, pulley ...... 3 32 | 809370 RINGGUARD ................... 1
10 308371 | SPACER, Idler pulley ............. 3 33 | 981552 | ADAPTER HSG & STD ASSY ..... 1
11 318468 | SCREW, Spring .................. 1 34 | 909514 LSTUD (L, 14
12 319658 | COTTER PIN, Rack to hsg ....... 1 35 | 309614 DOWEL ........................ 2
13 600014 | SCREW, Leverarm ............... 1 36 | 909811 CLAMP, Exhaust seal ............ 1
14 313022 | NUT, Lever arm pulley ........... ‘2 37 | 306405 WASHER ........................ 5
15 981833 | COVER, Shift housing ............ 1 37 | 306993 LOCKWASHER .................. 1
16 909333 | SPRING, Cable to tensioner ...... 1 38 | 981323 CLAMP, Exhaustinlet ............ 1
17 909334 | RACK, Cable tensioner ........... 1 39 | 909347 CAP, Exhaust inlet,
18 909335 | PAWL, Tensioner,long ........... 1 adapfer ........................ 1
19 909336 | SPRING, Tensioner .............. 1 40 | 312178 SCREW .. .................... .. 1
20 909337 | PIN, Pawl to housing ............. 1 40 | 909571 SCREW .............coovuennn.. 5
21 909338 | LINER, Cable tensioner .......... 1 41 | 306470 LOCKWASHER, Clamp,
22 909339 | HITCH PIN, Cable retainer ....... 2 exhaust housing ............... 2
23 909357 | ROLL PIN, Rack to housing ...... 1 42 | 981927 EXHAUST SEAL, Adapter
24 909477 | GUIDE,Cables .................. 1 housing ....................... 1
, 25 909599 | PAWL, Tensioner, short .......... 1 43 908668 SCREW, Clamp, exhaust
26 909790 | RETAINER, Remote control housing ....................... 2
cable ............. ... 1
¢
D.F 15



INTERMEDIATE HOUSING GROUP

T 120, 140 MODELS STERN DRIVE

INTERMEDIATE
HOUSING GASKET
AND SEAL KIT

INTERMEDIATE
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SDO018A - C2

INTERMEDIATE HOUSING GROUP

120, 140 MODELS STERN DRIVE

QTy. QTy.
REF. | PART PER { REF. | PART PER
NO. NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY.
01 | 982061 INTERMEDIATE HOUSING ASSY 1 571 981554 | . RETAINER & SEAL ASSY ....... 1
*1 | 982596 INTERMEDIATE HSG ASSY ... N 1 +58 1 981195 | . . SEAL ................... ... 2
0+2 | 908957 . OIL RETAINER, Clutch ......... 1 #59 | 909502 | . SHIM, Seal retainer, 0.002 ....... AR
+%2 | 321467 . OIL RETAINER, Clutch ...... | 2 #59 | 909503 { . SHIM, Seal retainer, 0.003 ....... AR
+3 ] 313992 . OIL RETAINER, Shaft .......... 2 #59 | 909504 | . SHIM, Seal retainer, 0.004 ....... AR
41319253 | . LUB FITTING, Front 45° ..... ] 1 #59 | 909505 | . SHIM, Seal retainer, 0.005 ....... AR
41313607 | . LUBRICATION FITTINGfRear .. 1 #59 | 909506 | . SHIM, Seal retainer, 0.006 ....... AR
51909513 - RETAINING, Coupling .......... 1 #59 | 909507 | . SHIM, Seal retainer, 0.007 ....... AR
6 | 909501 . BUSHING, Clutch shaft ......... 1 #59 | 909508 | . SHIM, Seal retainer, 0.008 ....... AR
7 | 909499 . BUSHING, Tilt worm shaft ...... 1 #59 | 909509 | . SHIM, Seal retainer, 0.009 ....... AR
8 [ 900402 -LOCKNUT .............oo.aeL. 1 #59 | 909510 | . SHIM, Seal retainer, 0.010 ....... AR
9 1 310055 . WASHER ...................... 1 60 | 979986 | . BEARING ASSEMBLY ....... 2
10 | 318803 SCREW ...........c.ccvine... 1 61| 312978 | SCREW, Ground pit to
11 | 908853 LPLUG L 1 intmdhsg ..................... 4
+12 | 908855 . SEAL, Steering shaft ............ 1 62 | 308809 | BELLEVILLE SPRING ............ 3
13 | 908768 . LUBRICATION FITTING ........ 2 63309845 SPACER ......................... 1
14 | 908769 . SCREW, Pivot cap bumper ...... 4 64 | 309844 | RETAINING RING ............... 1
15 [ 902041 . WASHER, Screw plug .......... 1 65| 308806 | WORM WHEEL .................. 1
16 | 908933 .BUSHING ...................... 1 +66 | 308799 | GASKET, Cover .................. 1
17 | 302865 . WASHER, Cap screw ........... 4 +67 | 908194 | O-RING, Tilt unitcover ........... 1
18 | 909578 .PIVOTCAP .................... 2 68 | 380561 | CLUTCH DISC, End plate and
19 [ 908276 LPLUG Lo P 3 shim package .................. 1
20 | 314614 . SCREW, Pivotcap ......... P 4 69 | 308804 | . RETAININGRING .............. 1
211909512 | BUMPER ...............c........ 2 *1 980292 | . TILT CLUTCH SHIM
22 1909516 COVER, Pivotcap ................ 2 PACKAGE ................... 1
23 [ 909267 WATER DEFLECTOR, Ball gear 1 {J70 | 980031 | SHAFT, Tiltclutch ............... 1
24 | 302290 WASHER ........................ 8 070 | 982593 | SHAFT, Tiltclutch ............ n 1
25 | 908668 SCREW, Seal retainer ............ 4 71| 308800 | THRUSTWASHER ............... 1
26 | 909386 SCREW, Retainer plate ........... 3 72 | 308453 | QUADRANT GEAR .............. 1
27 | 909387 RETAINER PLATE ............... 1 73 | 308633 | RETAINING RING ............... 1
+28 | 313246 GASKET, Cover .................. 1 74 | 909578 | PLATE,Cover ................... 2
29 | 307195 SCREW, Cover to housing ........ 6 75 1 313457 | NUT, Adapterstud ............... 14
130 | 908196 NIPPLE, Housing ................ 1 76 | 306453 | WASHER, Adapter stud .......... 14
30 | 316521 NIPPLE, Housing ................ 1 77 | 306325 | LOCKWASHER, Tilt motor screw . 2
+31 | 302337 | O-RING, Sleeve to housing ....... 1 78 | 311415 | SCREW, Clamp to housing ....... 1
32 | 302290 LOCKWASHER, Cover & plate .... 7 +79 | 313244 | SEAL,Plate ...................... 2
+33 | 909515 GASKET ........................ 1 +80 | 909902 | GASKET, Titmotor .............. 1
34 | 309267 SPRING, Coupling ............... 1 811908168 | WORM .......................... 1
35 | 980274 COUPLING ANDKEY ............ 2 82 | 980182 | RETAINER AND BUSHING ....... 1
+36 | 302540 O-RING, Tilt worm retainer ....... 1 83 | 313224 | SCREW PLUG, OQilfill ............ 1
AT37 | 982058 TILT MOTOR ASSEMBLY ........ 1 +84 | 315189 | GASKET,Plug ................... 1
38 | 909386 SCREW, Tilt unitcover ........... 4 85 | 313247 | COVER, Oil reservoir ............. 1
39 | 908564 COVER ............ ... 1 * ] 981558 | TRANSOM SEAL ASSEMBLY ..... 1
40 | 310612 WASHER ........................ 1 86 | 909526 | . PLATE, Transomseal ........... 1
41 | 982277 GROUND PLATE ................ 1 87 | 981679 [ . CLAMP, Seal ................... 1
42 | 307551 FILLSCREW .................... 3 88 | 312270 | . SCREW ........................ 26
+43 [ 311598 .WASHER ...................... 1 89 | 909527 | . SEAL TRANSOM ............... 1
44 | 309525 PIN, Tit worm shaft .............. 2 90 | 306799 | LOCKWASHER, Retainer ......... 1
45 | 309272 WASHER ........................ 1 91 | 909533 | SCREW, Pivotcap ............... 8
46 980183 SHAFT, Tiitworm ,............... 1 92 | 910327 | RETAINER, Shift cabletohsg .. W 1
+47 |1 909529 GASKET, Cover .................. 2 93 | 322726 | SCREW, Retainer ................ 1
+48 | 308626 O-RING ............ ... . ..., 2 94 | 306470 | LOCKWASHER, Retainer ......... 1
49 | 908247 CAP, Fitting ..................... 4 95 | 909452 | CLAMP, Cable to housing ........ 2
50 | 308602 LINER ...... ... ... ... 2 96 | 306435 | SCREW, Tilt motor to
51 [ 981550 D’'SHAFT & BALL GEAR ASSY 1 intermediate housing ........... 2
52 | 909044 . DRIVESHAFT .................. 1 97 | 306453 | WASHER, Tilt motorto hsg ....... 2
+53 1908383 . O-RING, Retainer .............. 1 98 | 982179 | INTER. HOUSING GASKET &
54 | 908063 .BALLGEAR .................... 1 SEALKIT ... .................. 1
55 | 908064 . NUT, Geartoshaft ............. 1 99 | 982053 | INTER. HOUSING SHIM KIT ..... 1
56 | 908062 | . PLUG, Ballgear ................ 1
* Not shown
# Contents of Kit 982053
+ Contents of kit 982179
t See page 25 for detaii parts
} 140 Model only
® 120 Model only
0 Models with "C" suffix
*x Models with “"C1" suffix
O.F 17
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) 120, 140 MODELS STERN DRIVE
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> UPPER GEARCASE GROUP

120, 140 MODELS STERN DRIVE

SDO019A - D2
QTy. QTy.
REF. | PART PER | REF. | PART PER
NO. NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY,
‘ 1]982226| GEAR HOUSING AND BUSHING +53 { 553126 § . O-RING, Housing ........ e 1
ASSEMBLY .................... 54 | 908062 . PLUG,Ballgear ................ 1
2|307551| . PLUG,Qil ...................... 55]908063 | . BALL GEAR, Shaft ............. 1
3311598 | .. WASHER, Plug ............... 561908064 | . NUT .. ... ... ............. ... 1
1

41981870 CABLE ASSEMBLY, Ground ......
51308883 | BUSHING, Retainer ..............
16 | 909048 SEAL RING, Shaft ...............
7| 314390 RETAINER, O-ring ...............
8313236 | RETAINING RING, Shaft .........
91908890 | SPACER SHAFT .................
110 { 909139 | QUAD RING, Retainer ............
11| 908871 | RETAINER, Steering worm .......
12| 3052821 SCREW, Bracket .................
13| 313238 RETAININGRING ...............
141908870 BRACKET, Steering worm ret. ....
to+15 | 314491 | O-RING, Driveshaft ..............
16 | 980657 INDICATOR PLUG, Cover ........
117 1 909140 O-RING, Retainer back-up ........
18 | 315189 | GASKET, Screwplug ............
19 (323099 SCREW,Bumper .................
201908511 SCREW, Cover to housing ...:....
121 | 313175 O-RING, Cover ..................
221308883 | BUSHING .......................
23 1308843 | SCREW, Tilt quadrant ............
24 1120177 | WASHER, Tilt quadrant ..........
25 { 909636 | SCREW, Watercover .............
26 | 308768 | EXHAUSTSEAL .................
27 | 308590 | SPRING,Seal ....................
28 (313220 SHIM ... ... ...,

0+30 | 308928 | KEY, Impeller to shaft ............
0+31 | 379475 IMPELLER ASSEMBLY ...........
o+32 | 313176 PLATE, Impeller .................

34 | 310648 THRUST WASHER ...............
3519097531 DRIVESHAFT ....................

36 1981056 | EXHAUST HOUSING ............

37 (908510 . PIN ... ..

38 [ 308596 | SEAL, Exhaust housing ..........

39 | 313169 LOCKWASHER ..................

140 ] 310327 | O-RING, Steering worm wheel ....
41 1313540 | SCREW, Housing ................

43 [ 907866 | . LOCKNUT, Pinion ..............
44 1982244 | . PINION GEAR & BEARING ASSY
45 | 379585 | .. BEARING ASSY, Pinion .......
46 | 382212 . . BEARING ASSY, Shaft ........
47 1909121 | . DRIVESHAFT, Upper ...........
*48 1313185 . SHIM, Bearing housing, 0.005” ..
*48 | 313186 . SHIM, Bearing housing, 0.006" ..
*48 (313187 | . SHIM, Bearing housing, 0.007" ..
48 1313188 . SHIM, Bearing housing, 0.008” ..
*48 1313189 | . SHIM, Bearing housing, 0.009" ..
*48 | 313190 | . SHIM, Bearing housing, 0.010” ..
49 1382165 | . ROLLER BEARING, Lower ......
)‘: 150 | 981587 | . SEAL, Bearing retainer .........

52 1909123 | . CENTERING CONE ............

+29 | 910241 | IMPELLER HOUSING .......... |

33 1910239 ] SWIVEL HOUSING ............. |

42 1982476 | BEARING RETAINER ASSY ... m

511910240 | . BEARING HOUSING ......... ]

1571981196 | . OILRETAINER .................

.58]313184 | . BEARING RETAINER ........... 1
¢591 313202 | . SHIM, Retainer to hsg. 0.002” ... AR
®59 | 313203 | . SHIM, Retainer to hsg. 0.003" ... AR
*59 | 313204 | . SHIM, Retainer to hsg. 0.004” ... AR
*59| 313205 . SHIM, Retainer to hsg. 0.005” ... AR
*59 [ 313206 | . SHIM, Retainer to hsg. 0.010” ... AR
*60 1 313162 | . SHIM, Bearing to hsg. 0.002” .... AR
*60 | 313163 | . SHIM, Bearing to hsg. 0.003” .... AR
*60 | 313164 | . SHIM, Bearing to hsg. 0.004" .. .. AR
*60 | 313165 . SHIM, Bearing to hsg. 0.005” ... AR
60 [ 313166 | . SHIM, Bearing to hsg. 0.006" .... AR
60| 313167 | . SHIM, Bearing to hsg. 0.007” .... AR
60| 313168 . SHIM, Bearing to hsg. 0.008" . ... AR
*61] 313192 . SHIM, Bearing to pinion 0.002" .. AR
61} 313193 | . SHIM, Bearing to pinion 0.003"” .. AR
61| 313194 | . SHIM, Bearing to pinion 0.004" .. AR
651} 313195 . SHIM, Bearing to pinion 0.005" .. AR
*61( 313196 | . SHIM, Bearing to pinion 0.006" .. AR
61| 313197 | . SHIM, Bearing to pinion 0.007” .. AR
61| 313198 . SHIM, Bearing to pinion 0.008" .. AR
1 61} 313199 | . SHIM, Bearing to pinion 0.009" .. AR
*61} 313200 . SHIM, Bearing to pinion 0.010” .. AR

62| 375761 . ROLLER BEARING ASSY .......
63| 308621 . O-RING, Retainer to housing .. B
64 | 303480 | LOCKWASHER, Ground wire .....
65| 980370 | BUMPER ASSEMBLY ............
66 | 909386 | SCREW, Retainer to housing .....
67| 313223 | TILT QUADRANT ................
68 | 910353 | WATER COVER ..... e |
69| 313235 GEAR ... ... ...
70| 308592 | GASKET, Watercover ............
711909163 | RETAINER, Driveshaft ............
721981099 | COVER, Exhaust housing ........
731908834 | SPRING, Ground ................
741909823 | TRANSFER ......................
75909638 | SCREW, Cover to housing ........
761910238} O-RING ....................... |
771313228 | COVER, Gear housing ........... )
781319150 | LOCKWASHER, Ext hsg cover . ...
79302290 | WASHER, Retainer screw .........
to+80 | 907774 | SEAL, Driveshaft .................
817313183 | WORMWHEEL ..................
82381791 | THRUST BEARING ASSEMBLY

.A-A—A_A—A_A&—A&-JN_A—A_A-&_A_A—A_AJJ.A_A.owu_ﬂ_A‘)N_L_A_A—A_A-AM—A—A—A—A_A_A_A-LA—L-A

—le—A—AbA—A—A-A_A—A_A-AN - Nk ek O

AR 83608030 | THRUST WASHER, Worm gear ...

AR 84 | 313234 WORM GEAR, Steering ..........

AR 851981798 | UPPER GEARCASE GASKET &

AR SEALKIT ...

AR 86]981802 | WATER PUMP REPAIR KIT ......

AR 87 | 981683 HEAVY DUTY WATER PUMP &
1 IMPELLER HOUSING KIT ...... 1
3 88 | 981796 UPPER GEARCASE SHIMKIT .... 1
1

+ Contents of Water Pump Repair Kit 981802

o Contents of Heavy Duty Water Pump Kit 981683
e Contents of Kit 981796

1 Contents of Kit 981798

(thi pore

7
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* Abbreviated Upper does not Contain Water Pump,
Exhaust Housing, Exhaust Housing Cover, Tilt,
Steering or Related Parts.
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' LOWER GEARCASE

120, 140 MODELS STERN DRIVE

SD0020A - D2
QTy. QTy.
REF.| PART PER | REF. | PART PER
NO. NO. NAME OF PART ASSY.| NoO. NO. NAME OF PART ASSY.
4 *1 982475 GEARCASE ASSY, Complete ... H 1 57 | 982606 | . SWIVEL BEARING RETAINER

1| 982111 . GEARCASE & BEARING ASSY 1 & BUSHING ASSY ........ a 1

2| 384195 . BEARING, Pinion ............. 1 *58 | 310649 SSEAL L. 1

3| 324852 . RETAINING SCREW & O-RING, *59 | 313353 CSEAL L, 1

bearing ...............illl. 1 60 | 313607 . LUBRICATING FITTING ...... 4

3| 307853 DO-RING o 1 61 | 316534 SCREW Hsg to gearcase ....... 4

4| 323466 . SCREEN, Water intake ........ 1 62 | 982154 | . SHIFT ASSEMBLY ............. 1

o5 | 314728 . O-RING, Driveshaft bearing ..... 1 63 | 307247 . . LOCKWASHER, Screw, cover )

6 982422 . BEARING HOUSING & SEAL . m 1 64 | 323465 .. SCREW,Cover ............... 4

7 | 321467 . . OIL RETAINER, Driveshaft 2 65 | 307450 .. O-RING, Retainer ............. 1

8] 301250 .WASHER ........ ... ... ... 1 66 | 908158 | .. SCREW, Cable retainer ........ 2
9| 981609 . OIL PUMP HSG & COVER ...... 1 67 | 982155 . SHIFT HSG & SUPPORT -

10 | 909590 . . SET SCREW, Pressure relief . 4 ASSEMBLY ................. 1

11| 321127 .. SCREW, Cover ............... 4 68 | 982033 | .. IDLER PULLEY & BRG ASSY .. 1

12| 308120 . . SCREW, Screen to cover ...... 1 69 | 910033 . . SHAFT, Idler pulley ........... 1

13 | 160084 . . BALL, Pressure relief .......... 1 70 | 909294 . . RETAINER, Pinion shaft ....... 1

14 | 909593 .. GUIDE, Ballvalve ............. 1 71 | 809299 | .. DRIVEPULLEY ............... 1

15| 383784 . . SCREEN, Vaive housing ....... 1 72 | 909300 | .. PINION SHAFT ............... 1

16 | 982034 . COVER ASSEMBLY ........... 1 73 | 909603 | .. COVER, Shift housing ......... 1

17 | 202136 .. . PIN, Cover to gearcase ...... 1 *74 | 909604 . . GASKET, Cover, shifthsg ..... 1

18 | 909591 . . SPRING, Pressure relief ....... 1 *75 | 909606 . . SEAL, Pinion shaft, shift hsg 1

19 | 909589 . . RETAINER, Relief ........ PR 1 76 | 909620 | .. RETAINER, Cable, shift hsg ... 1

©20 | 910338 . GASKET, Swivel bearing 77 | 909747 . . O-RING, Seal, pinion shaft 1
retainer .................... n 1 78 | 909748 . . WASHER, Pinion to bearing ... 1

21| 313445 . RETAINING RING .............. 2 *79 | 909969 | .. QUAD RING, Shaft ........... 2
%22 | 314732 . RETAINER PLATE, Bearing hsg . 1 80 | 981312 | . . BEARING ASSY, Pinion shaft .. 1
23 | 302290 . WASHER, Screw, retainer ....... 4 81 | 981394 . CABLE ASSEMBLY ........... 1
24 | 384523 . BEARING HOUSING SEAL 82 | 909303 | .. WASHER ..................... 2
ASSY ... 1 83 | 313446 . O RING, Propelier shatt ........ 1

25 | 382407 . NEEDLE BEARING ASSY ..... 1 84 | 385043 | . THRUST BEARING ASSY,

26 | 379504 .. NEEDLE BEARING ASSY ..... 1 Forwardgear ................. 1
i) >( "/’ 27 | 321463 CSEAL 2 85 | 982333 | . SHIFT ROD & BEARING ASSY .. 1
~ 28 | 316563 SCREW ... ... ... ......... 4 86 | 318841 . THRUST BEARING ............. 1

€29 | 317178 . O-RING ... 1 #87 | 121731 SNUT | 4

30 | 314731 . THRUST WASHER, Reverse 88 | 318544 | . SCREW, Drain & fill ............ 1

gear .......... . ieiiiiiann.. 1 89 | 302510 . SCREW, Shift housing to gear W 5
’ 31 { 314730 . NUT, Pinion to driveshaft ....... 1 89 | 324474 . SCREW, Shift hsg to grc, long 1

32 | 323205 CPINION oo, 1 #90 | 910551 . STUD, Bearing retainer

33 | 387656 . THRUST BEARING, Pinion ..... 1 to gearcase ................ = 4

34 | 314729 . THRUST WASHER, Pinion ...... 1 #91 | 305981 | . WASHER, Locknut,

35 | 982423 . DRIVESHAFT ASSEMBLY .... W 1 bearing retainer ............ ] 4

36 | 982243 . GEAR & BUSHING ASSY, 92 | 909548 CLAMP, Extension, rudder ....... 1

Forward ...................... 1 93 | 909549 EXTENSION, Rudder ............. 1

37 | 323315 . GEAR, Reverse ................. 1 94 | 315810 SPACER, Propellernut ........... 1

38 | 323664 . SHIFTER, Clutchdog ........... 1 95 | 909779 | TRIM TAB, Gearcase ............. 1

39 | 313448 . PiN,Clutchdog ................ 1 96 | 313715 SCREW, Trimtab ................ 1

40 | 324369 - SPRING, Clutch dog pin ........ 1 97 | 314503 NUT, Propeller ................... 1

41 | 307551 . PLUG, Fill and drain ............ 1 98 | 314502 COTTER PIN, Propeller nut ...... 1

42 | 311598 .. WASHER, Nylon .............. 1 99 | 382761 PROPELLER, 14 x 11 ............. 1

43 | 302510 . SCREW, Retainer to gearcase ... 4 99 | 382762 PROPELLER, 14 x13 ............. 1

44 | 981857 . SHIFT ASSEMBLY, Gearcase 1 99 | 382763 PROPELLER, 13-3/4 x15 ......... 1

45 | 909961 .SPRING .................... n 1 99 | 382764 PROPELLER, 13-3/4 x 17 ......... 1

46 { 909953 OIL STEM VALVE ........... n 1 99 | 382765 PROPELLER, 13 x19 ............. 1

47 | 320176 PiN,Pushrod .............. | | 1 99 | 389788 PROPELLER, 12-3/4 x 21 ......... 1

48 | 982106 .. PUSHROD ASSY ........... ] 1 99 | 384136 PROPELLER, 12-3/4 x23 ......... 1

49 | 302290 . LOCKWASHER, Shift 99 | 389514 PROPELLER, 12-3/4 x 23 - SST ... 1

housing to gearcase .......... 6 99 | 389849 PROPELLER, 13-3/4 x 15 - SST ... 1

50 | 317165 . THRUST WASHER, Forward 99 | 389948 PROPELLER, 13-3/8 x 17 - SST ... 1

GEATr ... ..., 1 99 | 389510 PROPELLER, 13 x 19-SST ...... 1
*51 1 314742 . SHIM, 0.002 Pinion ............. AR 99 | 389512 PROPELLER, 12-3/4 x 21 - SST ... 1
%51 | 323362 . SHIM, 0.003 Pinion ............. AR | 0100 | 319432 . CONVERGING RING ........... 1
%*51 | 323361 - SHIM, 0.004 Pinion ............. AR 101 | 384977 . PROPELLER BUSHING ASSY ... 1
*51 | 314745 . SHIM, 0.005 Pinion ............. AR 102 | 306314 LOCKWASHER, Screw, fong ...... 1
52 ) 324670 . GASKET, Shift housing ......... 1 103 | 313697 SCREW, Gearcase to hsg, long ... 1
53 | 387818 . PROPELLER SHAFT ASSY ..... 1 104 | 307708 LOCKWASHER Screw, short ..... 5
*54 | 323363 . SHIM, 0.002 Forward gear ...... AR 105 | 552898 SCREW, Gearcase to hsg, short 5
*54 | 323364 . SHIM, 0.003 Forward gear ...... AR 106 | 908668 SCREW, Extension, rudder ....... 1
*54 | 323365 . SHIM, 0.004 Forward gear ...... AR 107 | 982177 LOWER GEARCASE GASKET &
55 | 382408 . THRUST BEARING ASSY, SEALKIT ..o ... 1
Reverse gear ................. 1 108 | 982178 LOWER GEARCASE SHIM KIT ... 1

909945

. ADAPTOR, Shift cyl to hsg

o 56
* Not shown

o Alum. Prop only

e Contents of Lower Gearcase Gasket and Seal Kit #982177
* Contents of Lower Gearcase Shim Kit 4982178
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ENGINE MOUNT GROUP

120, 140 MODELS WITH SELECTRIM
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ENGINE MOUNT GROUP

120, 140 MODELS WITH SELECTRIM

SDO021A - E2
QTY. QTy.
PART PER | REF.| PART PER
NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY.
909713 BRACKET, Rear ................. 2 981458 SENDING UNIT ASSEMBLY ...... 1
980808 WASHER ........................ 2 316198 . HEAT SHRINK TUBE ........... 2
909944 SPACER, Mount lower ........... 2 907815 -GEAR ... 1
313650 NUT ... 2 907816 .CLUTCHPINS ................. 1
909684 WASHER ........................ 2 303806 STUBING ... ... 1
316913 SCREW ......................... 2 308808 STERMINAL ........ooee. .. 1
306500 SCREW, Trunnion housing ....... 5 908615 . HEAT SHRINK TUBE ........... 1
310441 CLAMP, Leads sending unit ...... 1 907826 WASHER, Upper ................. 1
311388 LOCKWASHER, Screw housing ... 5 979798 BEARING ....................... 1
313607 LUBRICATION FITTING ......... 1 909683 SPACER, Lower ................. 1
510397 SCREW, Sending unit cover ...... 4 317134 SPIROLPIN ..................... 1
909711 PILLOW BLOCK, Trunnion hsg ... 2 907837 WASHER ........................ 2
909052 BRACKET, Engine, front ......... 1 979798 THRUST BEARING, Worm gear .. 1
981740 JACK SCREW ASSEMBLY ....... 1 A62| 982069 MOTOR ASSEMBLY ............. 1
980809 RUBBER MOUNT ASSEMBLY .... 1 204053 . RING TERMINAL ............... 2
980808 REBOUND WASHER ASSY ....... 1 979945 . THRUST WASHER &
807769 BUSHING, Pillow block .......... 2 SPACER ............cvovu. 1
907770 O-RING, Trunnion housing ....... 1 310502 - RING TERMINAL ............... 1
907791 WASHER, Trunnion housing ...... 2 982149 . ARMATURE .................... 1
907795 BOOT, Jack screw ............... 1 121887 . BALL STELL, 0.156” ............ 1
907817 O-RING, Sending unit ............ 1 A 68| 982307 . FRAME & FIELD, Complete ..... 1
907857 WASHER ........................ 2 |A69] 122790 . GASKET PACKAGE ............ 1
979793 NUT & WORM WHEEL ASSY ..... 1 |A70| 982151 . HEAD ASSY, Commend ........ 1
910086 PLATE, Backup, front mount, 380706 .BRUSHSET ................... 1
starboard ...................... 2 |AT2} 979942 . HEAD ASSY, Driveend ......... 1
907826 WASHER, Lower ................. 2 382950 . SPRING SET, Brush ............ 1
907828 SPACER, Stopscrew ............. 1 |A74| 982152 . THRU BOLT PACKAGE ........ 1
907832 SCREW, Bumper stop ............ 1 909682 SCREW, Mount to bracket ........ 2
907833 TIE STRAP,Boot ................ 1 306837 SCREW, Bracket to engine,
320107 TIE STRAP, Cable to motor ...... 1 starboard ...................... 2
907835 WORM GEAR, Trim .............. 1 910087 SCREW, Bracket to engine,
313650 NUT, Front mount ............. .. 1 port ... 2
907837 WASHER, Worm gear ............ 1 120177 LOCKWASHER, Screw ........... 2-6
907925 SHIM, 0.002" ..................... AR 303269 LOCKWASHER, Screw, port . ..... 2
907926 SHIM, 0.003" ..................... AR 180 | 980809 RUBBER MOUNT ASSY .......... 2
907927 SHIM, 0.004" ..................... AR 81| 317573 SCREW ......................... 2
907928 SHIM, 0.010" ..................... AR 82 | 979722 RUBBER MOUNT ASSY .......... 2
907929 SHIM, 0.002” ..................... AR 83 | 907858 NUT .. 2
907930 SHIM, 0.003" ..................... AR 84 | 909712 BRACKET,Rear ................. 2
907931 SHIM, 0.004” .................. ... AR *85 | 907838 WASHER ...................... .. 2
907966 WASHER, Bumperstop .......... 6 909716 LAG BOLT,Mount ............... 2
981670 TRUNNION HOUSING, Lower .... 1 909694 O-RING, Motor, trunnion
909682 SCREW, Mount to base .......... 4 housing .......................
981671 TRUNNION HSG & BRG ASSY ... 1 909944 SPACER, Upper .................
907791 .WASHER ...................... 2 910085 PLATE, Backup, front
979769 . NEEDLE BEARING ASSY ....... 1 mount, port .................... 1
979770 . NEEDLE BEARING ASSY ....... 1 909633 WASHER, Mount upper .......... 2
979771 . BEARING ASSY, Thrust ........ 1 191 | 909683 SPACER,Mount ................. 2
979771 i BEARING ASSY, Thrust .......... 1

¢ 120 Models only
t 140 Models only
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ENGINE MOUNT GROUP

120, 140 MODELS WITH PRE-SET TRIM

120 MODEL @
_—4
&—?
&—n

D
F

140 MODEL

7
N
~
94039
SD0022A - E2
QTy. QTy.
REF. PART PER | REF. PART PER
NO. NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY.
*1 | 910061 BRACKET,Rear ................. 2 119 980809 RUBBER MOUNT ASSY .......... 2
2 | 907838 WASHER ........................ 2 t20 | 909713 | BRACKET,Rear ................. 2
*3 | 907857 WASHER ........................ 2 21 909633 WASHER, Mount upper .......... 2
*4 | 907858 | NUT .....oooviiiineennnnnnnnnnn. 2 t22 ] 980808 | WASHER ..........c0ovvununn... 2
*5 | 979722 RUBBER MOUNT ASSY .......... 2 123 313650 NUT . 2
*6 | 317573 SCREW ... ... .o, 2 124 909944 SPACER ...t 2
7 | 909682 SCREW ... ... . ... 2 125 316913 SCREW ... .. ... .. 2
8 1908233 [ NUT ........coiviiiii.. 1 26| 908830 | PAD ........cciiiiiiiia, 1
9 | 909052 BRACKET, Engine front .......... 1 27 313650 NUT . 1
10 | 981739 SHAFT, Trim adjustment ......... 1 28 980808 WASHER ...............coovuunn. 1
11 | 981739 RUBBER MOUNT ASSY .......... 1 29 909944 SPACER ...t 1
12 | 980809 { WASHER, Mount ................. 2 130 | 909684 | WASHER ............ccovvuvunn.. 2
13 | 103960 MOUNT, Front, long base ........ 1 31 | 909683 | SPACER,Mount ................. 1
13 | 981551 MOUNT, Front, short base ........ 1 t32 | 909683 | SPACER,Mount ................. 2
14 | 303269 LOCKWASHER, Bracket port ..... 2 33 907826 WASHER ............ooiiiiian., 1
15 | 306837 SCREW, Bracket to engine, 34 | 910085 | PLATE, Backup, front
starboard ...................... 2 mount, port .................... 1
16 | 910087 SCREW, Bracket to engine, 35 | 910086 | PLATE, Backup, front
POrt 2 mount, starboard ............... 1
17 | 120177 LOCKWASHER, Bracket .......... 2-6
18 | 909682 SCREW, Mount to mount
base ............. ... . 4
* 120 Models only
T 140 Models only
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‘ TILT MOTOR GROUP

120, 140 MODELS STERN DRIVE

1
' 0, 203
N e 3 2_/440 LA ,
k@?” GJ il &y
5C lu g " i 4 i
SDOO17A - E2 - 80404
QTy. QTY.
REF.| PART PER | REF.| PART PER
NO. NO. NAME OF PART ASSY.} NO. NO. ‘ NAME OF PART ASSY.
A+ | 982058 | TILT MOTOR ASSEMBLY ........ 1 P 71982310] ..BRUSHSET ............... BTN R
A1 | 982309 | . HEAD ASSY, Driveend ......... 1 *| 982313 | .. O-RING PACKAGE "........... |. .1 .
A2 | 982315 | . FRAME & FIELD COIL ASSY .... 1 |—#8| 380752 | . THRUST WASHER & Sy
* | 982313 | . . O-RING PACKAGE ........... 1 SPACER PACKAGE ™ T¥ v %
* 1910107 | .. INSULATOR .........coovn.... 1 9| 982314 | . ARMATURE ASSEMBLY ...... 1
3 | 310502 | . RING TERMINAL ............... 1 10 { 382950 | . SPRINGSET ................ . 1
4 1510472 | .HOUSING ..................... 1 |A11 | 982308 . THRU BOLT PACKAGE i
5| 510470 | . TERMINAL .........oooovvvnn... 2 12 | 982312 - GASKET PACKAGE ....... 1
~p | A6 | 982311 | | HEAD ASSY, Commutator end .. 1 * 1982313 . . O-RING PACKAGE ..... i

* Not shown

ﬁ[ﬂw}og |
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SOLENOIDS & CABLES GROUP

120, 140 MODELS STERN DRIVE WITH SELECTRIM

94211

SDO0O15A - E2
QTy. QTy.
REF PART PER } REF PART PER
NO. NO. NAME OF PART ASSY.] NO. NO. NAME OF PART ASSY.

1 | 120052 LOCKWASHER, Solenoid term. ... 5 21 | 510469 .TERMINAL ... ... 2
2 | 302103 NUT, Solenoid terminals ......... 8 22 | 510471 .HOUSING ..................... 1
3 | 310755 LOCKWASHER, Solenoid term. ... 8 |A23| 982187 SOLENOID ...................... 5
4 | 909451 BRACKET TILT & TRIiM, 24 | 317753 SCREW, Solenoid to brkt ......... 10
Solenoids ...................... 1 25 | 909448 BRACKET, Solenoid to engine .... 1
5 | 306556 NUT, Solenoid terminals ......... 5 26 | 310439 CLAMP, Trim connector .......... 1
6 | 909454 STUD, Bracket to engine ......... 1 27 | 311339 CLAMP, Trim senderlead ........ 1
7 | 981856 LEAD ASSEMBLY ................ 1 28 | 304608 SCREW, Clamp to bracket ........ 2
8 | 204053 .TERMINAL ..................... 2 29 [ 315182 CLAMP, Cable connector ......... 1
9 | 909450 BUS BAR, Solenoid to solenoid ... 2 30 | 303480 LOCKWASHER, Nutto brkt ...... 8
10 307160 NUT,Stud ....................... 1 31 | 909424 CLAMP, Bracket ................. 2

11 309846 J-CLAMP .. ...... e, 1 32 | 322548 RETAINER, Connector,
12 | 982025 CABLE ASSEMBLY, Engine ...... 1 trimcable ..................... 1
13 | 308808 . KNIFE DISCONNECT .......... 1 33| 311096 WASHER, Stud spacer ........... 2
14 | 204036 . RING TERMINAL ............... 9 . 34 | 552421 SCREW, Bracket mounting .%..... 2
15 | 982019 .FUSE,50Amp ................. 1 35 [ 909449 SPACER, Bracket to engine ...... 1
16 | 204053 . RING TERMINAL ............... 4 36 | 981307 CABLE ASSEMBLY, Trim ........ 1
17 | 310502 . RING TERMINAL ............... 2 37 | 204036 . RING TERMINAL ............... 2
18 | 203523 CTERMINAL oo, 1 38 | 308808 .TERBMINAL ..., 1
19 | 312037 RING TERMINAL ............... 1 39 | 982024 FUSE HOLDER & LEAD ASSY .... 1
20 | 314902 COVER, Terminal .............. 1 40 | 982019 . FUSE,50amp .................. 1

26 D.F




SOLENOIDS & CABLE ASSEMBLY GROUP

120, 140 MODELS WITH PRE-SET TRIM

94212

SDO016A - E2
QTy. : QTY.
REF. PART PER | REF. PART PER
NO. NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY.
A1 | 982187 SOLENOID ASSEMBLY .......... 3 10 | 120052 LOCKWASHER .................. 3
2| 982025 CABLE ASSEMBLY .............. 1 11 | 306325 LOCKWASHER .................. 6
3 | 909451 BRACKET, Tilt solenoids ......... 1 12 | 982024 FUSE AND LEAD ASSY .......... 1
4 | 304608 SCREW, Clamp to bracket ........ 2 13 | 982019 . FUSE,50amp .................. 1
5 | 909988 GROMMET, Fuse holder ......... 2 14 | 910206 RETAINER, Fuse holder .......... 1
6 | 315182 CLAMP, Cable connector ......... 1 15 [ 317753 SCREW, Tilt solenoid to adptr .... 6
7 | 909448 BRACKET, Aux. start solenoid .... 1 16 | 309846 CLAMP, Engine cable ............ 1
8 | 306556 NUT ..., 3 17 | 909450 BUSBAR ..................o...0 1
9 | 302103 NUT, Solenoid terminal .......... 6 18 | 909424 CLAMP, Cable connector ......... 2
‘ * See page 26 for detail parts list
DF 27 ‘
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CARBURETOR & FUEL PUMP GROUP

120, 140 MODELS STERN DRIVE

94213
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CARBURETOR & FUEL PUMP GROUP

120, 140 MODELS STERN DRIVE

SDO011A - F2

QTy. QTy.

REF.| PART PER | REF. | PART PER
NO. NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY.

. e* 1982217 | CARBURETOR ASSEMBLY ...... 1 54 | 311669 | . SCREW, Choke lever

** | 982219 | CARBURETOR ASSEMBLY ...... 1 attachment ................... 1

1311651 |, SCREW, Idlestop .............. 1 55 | 311666 | . SCREW, Choke valve ........... 2

2 t . GASKET, Airhorn .............. 1 56 | 311665 | . PISTON, Choke ................ 1

3 | 312416 |. SCREW, Air horn, long ......... 1 57 | 311664 | . PIN, Choke piston .............. 1

4 [316307 |. SCREW, Air horn, short ......... 7 58 | 311673 |. PLUG, Lead ball ................ 1

o5 . . CLIP, Idle stop screw ........... 1 59 | 908034 | . FILTER, Fuelinlet .............. 1

*6 | 312419 |. LEVER, Pump inside ...... ST 1 60 t . SPRING, Pump return .......... 1

7 1311661 |. SCREW, Pump lever ............ 1 61 T . SPRING, Pump discharge ....... 1

8 + . CLIP, Pump plunger ............ 1 62 t . BALL, Pump discharge ....... .- 1

9 t . PULL CLIP, Fioat valve ......... 63 t . CLIP,Pumprod ................ 1

10 T . GASKET CHOKE HOUSING .... 1 *64 | 908035 | . FILTER NUT, Fuelinlet ......... 1

11 |908031 | . CHOKEVALVE ................. 1 ®65 T . GASKET, Fuel inletnut ......... 1

12 + . BALL, Pump inlet check ........ 1 66 | 908637 | FITTING, Fuel pump to

13 t . SCREEN, Pumpiinlet ........... 1 carbventhose ................. 1

14 t . GUIDE, Pump discharge ........ 1 *67 | 981534 | PIN AND SPACER ASSY ......... 1

15 T . GASKET, Venturi cluster ........ 1 *68 | 554427 | NUT, Bali joint to throttle lever ... 1

16 | 312430 | . SCREW, Venturi cluster, outer 2 69 | 120052 | LOCKWASHER .................. 1

17 b . SCREW, Venturi cluster, center 1 70 | 315055 | GASKET, Carburetor to
e18 t . GASKET, Fuelffitter ............. 2 manifold ....................... 1

19 1 . GASKET, Center cluster screw ... 1 71 1910068 | TIESTRAP ..........ccovvveen... 3.4
*20 | 910183 |. MAIN METERING JET ........ 2 72 | 982240 | FUEL PUMP ASSEMBLY ......... 1
*20 |1 910185 |. MAIN METERING JET .......... 2 * 1982811 | . FILTER & GASKET ASSY,

21 t . GASKET, Powervalve .......... 1 Fuelpump ................... ] 1
®22 1313057 |. CHOKEROD ................... 1 ®73 | 306482 | WASHER ..........cccvvurennnnn. 1
*22 1312436 | . CHOKEROD ................... 1 *74 1908082 |LINK .............ccoeievvinn.... 1

23 1312437 |. STOP, Idle speed screw ........ 1 ®75 1379926 | BALL JOINT, Link ............... 2

24 T . GASKET, Throttie body ......... 1 *76 | 309485 | NUT, Ball jointtolever ........... 2

25312439 |. SCREW, Throttle body .......... 3 77 | 980094 | THROTTLE SHAFT ASSY ........ 1
*26 [ 314548 | . SPRING, Fuel filter ............. 1 78 | 807917 | BAIL, Flame arrestor ............. 1
*27 1312441 |. PUMPROD .................... 1 *79 | 908450 | SPRING, Throttle return .......... 1
®27 | 384469 | . PUMP ROD & LIP ASSY ........ 1 ¢80 | 908187 | RETAINER, Throttle arm ......... 1
28 T . HITCHPIN ... o ., 1 *81 | 908979 | BUSHING, Pivot bracket ......... 2
*28 T . CLIP,Pumprod ................ 2 *82 | 303887 | WASHER, Throttlearm ........... 1

! *29 1908029 |. SCREW, idlestop .............. 1 *83 | 306487 | SCREW, Throttle lever ........... 2
’ *29 | 312443 | . SCREW, Idlestop .............. 1 84 # HOSE, Pump venttocarb ........ 1

30 t . NEEDLE, Idle adjusting ......... 2 *85 | 305650 | COTTER PIN, Lever .............. 1

311312445 | . SPRING, ldle needle ............ 2 86 | 310924 | ELBOW, Fuelline ................ 1
32 * . PUMP SHAFT & LEVER ASSY 1 87 | 306322 | SCREW, Fuel pump mounting .... 2
*32 1 381385 |. PUMP SHAFT & LEVER ASSY 1 88 | 306325 | LOCKWASHER, Fuel pump ....... 2

33 T . PUMP ASSEMBLY .............. 1 89 | 3705042 | GASKET, Pump to engine ........ 1

34 * . AIR HORN ASSEMBLY ......... 1 *90 | 981649 | THROTTLE LEVER & PIN

35 1382013 | . POWER PISTON ASSEMBLY 1 ASSY ... 1

36 | 982385 | . FLOAT ASSEMBLY ............. 1 *91 1901646 | NUT,Bail ........................ 1

37 t . NEEDLE & SEAT ASSEMBLY . 1 *91 | 900402 | NUT, Throttle & flame arrestor . ... 2

38 t . GASKET, Needle seat .......... 1 92 | 310685 | ANCHORBLOCK ................ 1
*39 ; 980006 |. CHOKE HOUSING ASSEMBLY 1 93 [ 310687 [SPRING ......................... 1
*39 | 381391 | . CHOKE HOUSING ASSEMBLY 1 94 1310688 | SPACER ...................00u... 1
*40 | 980005 | . THERMOSTAT COVER ......... 1 *95 | 311084 | SCREW, Anchor block ........... 1
*40 [ 381392 | . THERMOSTAT COVER ......... 1 *95 | 511111 SCREW, Anchor block . e 1

41 i | . GASKET, Thermostat cover ..... 1 96 | 311388 | LOCKWASHER, Stud ............ 4

42 b . CHOKE LEVER & LINK ASSY ... 1 97 1306422 | NUT, Carburetor to manifold ..... 4

43| 381395 | . CHOKE SHAFT ASSY .......... 1 *98 | 306344 | BALL SLEEVE,Nut .............. 1
*44 | 980004 | . CHOKE LEVER & COLLAR *99 | 907797 | TUBE, Heat exchange ............ 1

ASSY ... 1 *99 | 980093 | HEAT EXCHANGER TUBE
*44 | 381393 | . CHOKE LEVER & COLLAR ASSY . 1
ASSY ..., 1 100 1 306345 | . NUT, Tube ........covvnvenn... 1
*45| 980002 | . FLOAT BOWL ASSEMBLY ...... 1 *101 | 982222 FUEL LINE, Pump tocarb ........ 1
*45 i . FLOAT BOWL ASSEMBLY ...... 1 *101 | 980077 | FUEL LINE, Pumptocarb ........ 1

46 b . VENTUR! CLUSTER ASSY ...... 1 102 | 310958 . FITTING, Fuelline .............. 1

47 t . POWER VALVE ASSEMBLY ..... 1 102 | 310924 FITTING, Fuelline ............... 1

48 i . THROTTLE BODY ASSEMBLY .. 1 *103 | 304992 | SCREW, Bracket to manifold ..... 2

49 311677 | . PIN, Float hinge ................ 1 *104 | 908081 | PIVOT BRACKET, Linkage ....... 1

501 311672 | . SCREW, Choke housing ........ 2 105 | 982105 FLAME ARRESTOR .............. 1
*51| 908032 | . BAFFLEPLATE ................ 1 106 | 908947 | . GASKET, Flame arrestor
*xS51( 910184 | . BAFFLE PLATE ................ 1 tocarburetor ... . ............. 1

52| 311662 | . RETAINER, Thermostat cover ... 3 107 | 908240 CONNECTOR, Hose ............. 1

53| 311661 | . SCREW, Thermostat cover ...... 3 108 | 907792 |} HOSE, Cover .................... 1

¢ 140 Model! only
3 * 120 Model only
* Not shown

t Available only in overhaul kit, part #982384 for 140, part #982386 for the 120 Mode!
# Cut to length from 909938
** No part number
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IGNITION GROUP

120, 140 MODELS STERN DRIVE

IGNITION TUNE-UP

/

38

94214

SDOO12A - F2

QTy. QTy.

REF.| PART ] PER | REF.| PART PER
NO. NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY.

A~ | 982351 | DISTRIBUTOR ASSEMBLY ....... 1 20 | 311703 | . GEAR, Distributor drive ......... 1

A1 | 380541 | . CAP & BUTTON ASSEMBLY .... 1 21| 316673 | . SCREW, Breaker plate .......... 4

2 { 384735 | . ROTOR ASSEMBLY ............ 1 | A22 | 908105 | . WASHER, Breaker plate ........ 2

_’ 3 | 380538 | . CONTACT POINTS SET ........ 1 23 | 908106 . WASHER, Cam & main_shaft .... 1

4 | 380537 | . CONDENSER ASSEMBLY ...... 1 24 | 908107 | . BRACKET, Capacitor ........... 1

5| 311705 | . BREAKER PLATE .............. 1 25 | 908108 . WICK,Rotor ................... 1

A6 | 908104 . HOUSING, Distributor .......... 1 | A26 | 980155 . SCREEN ASSY, Vent housing ... 2

7 | 316674 | .. OIL SEAL, Housing ........... 1 27| 311692 | . LEAD,Primary ................. 1

8| 311702 | .PIN,Gear ...................... 1 | A28 979871 | LEAD,#1and2 ............ov0nn. 2

9 | 316671 | . SPRING, Weight ................ 2 | A28 | 979872 | LEAD,#3 .........ccciiiuiinn.... 1

10 | 311718 | . SCREW & LOCKWASHER, A28 | 979873 | LEAD,#8 ..........oiiiiiiinnnn.. 1

Weight hold down ............ 2 | A29 580558 | LEAD, COMHl .e.oovvvrvnnnnannn.. 1

111 311699 | . PLATE, Weight hold down ...... 1 30 | 306834 SCREW .......oiiiriiiiiann... 1

12 | 384736 | . CAM ASSEMBLY ............... 1 31| 306405 | WASHER .....oovvveivnnnnnnn, 1

13 | 316672 | . WEIGHT, Distributor ............ 1 32} 383448 | CLAMP, Coil ....ooveeeeeann.., 1

14 | 384737 | . MAIN SHAFT ASSEMBLY ....... 1 33] 306519 | SCREW ...oivvoneeninnnnn, 1

15 | 312307 . RETAINER, Cam lubricator ..... 1 34 | 308335 NUT, Screw, coil clamp .......... 1

16 | 311695 | . SCREW, Contact adjusting ...... 1 35 ) 550757 | WASHER ..ucovvnreennnnnnnnnn... 2

17 | 908608 | . WICK, Cam lubricator .......... 1 36 | 306556 NUT, Coil terminal ............... 2

A18 311693 { . GROMMET .................... 1 37| 383444 | COIL ASSEMBLY ................ 1

19 | 908609 SCREW, Bracket ............... 1 38| 172527 IGNITION TUNE-UPKIT ......... 1

* Not shown
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STARTER MOTOR GROUP

" 120, 140 MODELS STERN DRIVES

SDO014A - G2 804042
QTy. QTy.
REF.| PART PER | REF. | PART PER
NO. NO. NAME OF PART ASSY.| NO. NO. NAME OF PART ASSY.
A * | 982200 STARTER MTR & STUD ASSY 1 26 | 453435 .. WASHER, Support ............ 2
1] 455106 CPIN 1 27 11906945 | . BRUSH .. ..., 4
201945804 | . SHAFT .ooiiiiiia 1 28 | 1926618 | . BRUSH HOLDER, Insulated ..... 2
A 3| 1966391 . GROMMET .. .................. 1 29 | 1926622 . SPRING, Brush ................. 2
! 411877291 . FIELD COIL .....oovveee. . 1 30 | 1967747 | . SCREW, Insulating brush ....... 2
571941113} . PLUNGER ... ... 7 | A31 | 1928966 | . FRAME AND BUSHING ......... 7
6 315986 - ROLL PIN, Drive housing ....... 1 | A32 | 1114356 . SWITCH ... i, 1
7| 830842 ARMATURE .. ... ........ 1 33 | 801433 . LEVER, Shift .......covviiiii... 1
8| 818265 .WASHER ... ..., 1 34 | 132255 . SCREW, Switch ................ 2
911927849 | . COLLAR, StOp ..., 1 35 | 1958679 | . RETURN SPRING .............. 1
10| 1927848 CRING Lo 1 36 | 1914580 SCREW ... i, 2
1111927850 | . COLLAR, Thrust ............... 1 37 ) 1962276 | . WASHER .............c....... 2
12 | 830845 . DRIVE HOUSING A38 | 1956939 . PLATE ... i 1
(incl bushing) ................ 1 39 | 1914842 | . THRUST WASHER ............. 1
1319416878 | . RETAINING RING .............. 1 40 | 910111 BOOT, Battery cable ............. 1
1411954842 | . DRIVE ASSEMBLY ............. 1 41 | 309322 CLAMP, Oilline .................. 1
151 809593 -DOWELPIN .. .................. 1 42 | 306991 LOCKWASHER .................. 2
16| 1940477 | . BRUSH HOLDER, Grounded .... 2 43 | 306025 LOCKWASHER .................. 1
1711931129 | . POLESHOE ................... 1 44 | 309602 NUT, Starter solenoid ............ 1
18| 1970469 | . SCREW, Pole shoe ............. 4 45 | 1366043 | SCREW, Starter, long ............ 1
1911927853 | . INSULATOR ................... 4 45 | 1366042 | SCREW, Starter, short ............ 1
2011941111} . THRU BOLT, W/extension ...... 1 46 | 313022 NUT, Starter motor bracket ....... 2
201939970 | . THRUBOLT ................... 1 47 | 910091 CAP, Solenoid terminal ........... 1
21| 310859 . SCREW, Ground brush ..... . ... 2 48 | 306325 LOCKWASHER, Bracket .......... 1
"| 1928015 | . SUPPORT PACKAGE ........... 2 49 | 908581 SCREW, Starter Motor Brace ..... 1
22| 120361 .. NUT, Support .....cccuvui.. .. 2 50 | 133079 NUT, Solenoid ................... 2
2311960864 | . . LEAD, Ground ................ 1 51 | 910000 BRACKET ................ccoeee 1
24 | 1966923 CPIN 1
’ 25| 274738 SCREW, Support ............. 2
*Not shown
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ALTERNATOR GROUP

Cga
38 g
11
SD0086B - G2 _
QTy. QTy.
REF. PART PER REF. PART PER
NO. NO. NAME OF PART ASSY. NO. NO. NAME OF PART ASSY. i
A+ [981187 | ALTERNATOR ASSY, Comp! ..... 1 29 1312486 | . RETAINER, Felt washer ......... 1
1 1982275 | . NUT & UWASHER ASSY ....... 1 30 1 . BUSHING, Insulator,
A2 |909174 | . STUD, Cover, slipring .......... 1 battery terminal .............. 1
3 (311312 . PULLEY, Driven ................ 1 A 31 (313047 | . PL, Back-up,brhidr ............ 1
4 312485 | . FAN, Ventilating ................ 1 32 ol . COVER, Brush holder .......... 1
5 312487 | . SPACER, Rotorshaft ........... 1 33 t . STUD, Batteryterm ............. 1
6 (311315 . KEY,Rotorshaft ............... 1 34 t . WASHER, Insul, field term ...... 1
7 |980184 | . THRU BOLT PACKAGE ........ 1 35 T . WASHER, Plain, field &
8 |120052| . LOCKWASHER ................. 10 aux.term ........ ..ol 2
9 (381468 | . HEAD ASSY, Driveend ......... 1 36 1 . WASHER, Insulated,
10 |380207 | . . BEARING ASSY, Driveend .... 1 auxitiary terminal ............. 1
11 {304608 | .. SCREW, Retainer ............. 3 37 | 306547 | . WASHER, Mounting stud ....... 4
12 (382009 | . EYELET PACKAGE ............. 1 38 (309485 | . NUT, Hex .......oovvivvvnnnnnn, 8
13 |981182| . ROTOR & BEARING ASSY ..... 1 39 - . NUT, Battery terminal, 1/4-28 ... 2
14 383900 .. SLIP RING & BEARING 40 b . LWASHER, Battery
PACKAGE .................. 1 “terminal, 1/4” (... ... ... ... 2
15 1382003| . STATORASSY ................. 1 41 t . WASHER, Plain, battery term .... 1
16 + . STUD, Fieldterm ............... 1 42 1 . WASHER, Insul, battery term .... 1
17 |981183| . HEAD ASSY, Slip ringend ...... 1 43 1303889 | . NUT, Alternator bracket ........ 1
18 bt .. INSUL, Slipringend .......... 1 44 1120177 | L'WASHER, Alternator to brkt ... .. 1
19 . . . L'WASHER, Insul #10 ......... 2 45 (314902 | COVER, Terminal ................ 1
20 b - . SCREW, Insul, #10-32 ......... 2 46 | 311391 | SCREW, Alternatorto brkt ........ 1
21 1980294 .. RECTSET,Neg .............. 1 47 1306416 | SCREW, Brace to alternator ...... 1
22 1383897 . PL & RECT ASSY,Pos .......... 1 48 | 907798 | BRACKET, Alternator ............ 1
A 23 |909127 | . COVER, Slipring ............... 1 49 | 907796 | BRACE, Alternator ............... 1
24 + . BUSHING, Insul, field term ..... 1 50 {310896 | SCREW, Alternator bracket ....... 2
25 t . STUD, Auxterm ................ 1 51 | 306283 | WASHER, Brace to alternator ..... 1
26 T . BUSH, Insul, aux term .......... 1 52 1306325 | L'WASHER, Screw, brace ......... 4
27 [382005| . BRHLDRS ASSY ............... 1 53 | 306405 | WASHER, Screw bracket ......... 2
28 |980084| .. BRUSHSET .................. 1
* Not shown
** No part number
t Available in Terminal Stud and Parts Package, Order Part #383899 (
32 ‘ D.F




8-2

Engine Removal

1. Disconnect battery cables at battery.

2. Disconnect electrical cable plug at engine, and disconnect SelecTrim plug (if
used).

3. Disconnect fuel line, throttle, gearshift, and steering control cables.

Note

In most cases it is unnecessary to remove transom seal from intermediate
housing.

4. Remove vertical drive (see Section 7) and intermediate housing seal plate.
Carefully remove seat from transom of boat. A marine sealer is used between
seal and transom.

5. Remove engine mounting bolts and remove engine. If shimming or adapters
are used, re-install mounting bolts to retain them where used.

Engine Installation
1. If necessary, clean engine compartment.

2. Install the engine being sure to place shims or adaptors (if used) in the same
place they were before engine removal.

3. Connect the engine cable plugs and other electrical leads.
4. Connect the fuel line and test for leaks.

5. Connect the throttle, gearshift, and steering control cables.
6. Connect the SelecTrim plug (if used).

7. Install intermediate housing seal to transom using an approved marine sealer
and attach with seal plate.

8. Install vertical drive. See Section 7.

9. Fill engine crankcase to full mark on dip stick. See “Lubrication
Recommendations” in Section 2.

10. Check lubricant in intermediate housing and vertical drive and lubricate as
required. See Section 2.

11. Connect battery cables.

12. Test engine and adjust as necessary.

This step can be performed out of water, on suitable trailer or dolly by
installing an “OMC Flushing Adaptor Kit” to supply cooling water to
prevent overheating damage to engine. Remove propeller before
attempting to start engine. Failure to do so may result in
serieus Inrury if contact is made with propelier.

13. With engine at idle speed, cycle remote control to forward-neutral-

reverse-neutral several times to insure system is working
properly. If hard shifting or other shift problem is noted, refer to Section 7-1 for
proper adjustment and service. Stop engine in forward gear and attempt to re-
start in gear. Repeat in reverse gear. If engine cranks in gear, refer to
Section 7-1 for adjustment.

Safety Related
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120, 140 Model Engines
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Safety Warning

* Before working on any part of the engine, read the section
called Safety at the beginning of this manual.

¢ Unless instructed otherwise, always disconnect the battery
cables from the battery before working on electrical system
-.(to prevent possible sparks or arcing in the engine

compartment).

s Before starting engine after repair or maintenance pro-
cedures, always make sure engine compartment is free of

fuel vapors.
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OMC Special Tools

Part Number

Valve Spring Compressor .........cceeevnenens J-8062
Carbon Remover Brush ... ...l J-8089
Valve Guide Cleaner ...........coveiviiveennn- J-8101
Valve Spring Tester ...t J-8056
Valve Guide Reamer (0.015 Oversize) ....... J-5830-02
Rocker Arm Stud Remover ................. J-5802-01
Rocker Arm Stud Hole Reamer

(0.003 OVErSize) ...viririiiiiiiiiiiinanenaes J-5715
Rocker Arm Stud Hole Reamer

(0.013 Oversize) ......vvvviiiiiiiiiiieeeens J-6036
Rocker Arm Stud Installer ..............c0ietn J-6880
Vibration Damper and Crankshaft Gear

Remover ....oiiiiii i e J-6978-E
Timing Cover Seal Aligner ......ccovvvievi. e J-23042
Crankshaft Gear Installer ...............ooaitn J-5590
Cam Lode Lift Indicator ..........cooiiiiinn. J-8520
Camshaft Bearing Remover and [nstalter .... J-6098-01
Piston Pin Tool ... it J-24086
Piston Ring Expander ................... ... J-25220
Cylinder Bore Checker .........ooiiiiiiinnnne J-8087
Bolt Guide Set .............ciiiiiiii J-6305-01
Piston Ring Compressor .........cccvvevnnnenen J-837
Distributor Shaft Lower Bearing Remover ... J-9534-01
Valve Seal Tester ..............coiiiin.. J-23994-01
Air Line Adaptor ...t J-23590
Valve Spring Compressor ........oovviiieennens J-5892

Prices and ordering information are available from:

Kent-Moore Tool Division
2978 Little Mack
Roseville, Ml 48066

Material Required

Molykote Lubricant

GM Engine Oil Supplement

OMC Gasket Sealing Compound

Permatex No. 2

GM Super Engine Oil Supplement

Plastigage

OMC Premium 4-Cycle Motor Oil or Equivalent
kerosene or Equivalent Cleaning Solvent




Figure 8-1-1
120 Model

Figure 8-1-2
140 Modet

Intake and Exhaust Manifold -
120, 140 Models

Removal and Inspection

AL Disconnect battery cables at battery.

2. Drain cooiant from block, and exhaust manifold (see Section 2).

3. Disconnect throttle cable from carburetor throttle shaft arm. Disconnect the
fuel line and crankcase ventilator hose from carburetor. Disconnect the fuel
pump indicator bowl hose. ' .

4. Disconnect the choke heat tube. Remove the carburetor.

5. Disconnect coolant hoses running between manifold end cap and thermostat
housing and between manifold elbow and intermediate housing.

6. Loosen outer hose clamp securing exhaust hose to adaptor elbow. Loosen
and remove bolts and nuts securing manifold to cylinder head and remove the
manifold and elbow as an assembly.

7. Clean all gasket surfaces of cylinder head and manifold and check forcracks
on the manifold casting. Remove end cap and inspect heat exchanger tube (120

only).
Installation

1. Position a new gasket over the manifold end studs on the head and carefully
install the manifold in position making sure that the gasket is correctly placed.
Use a gasket sealer if leakage has occurred.

2. Install nuts, bolts and washers while holding the manifold in place with one
hand. Run the bolts and nuts down finger tight and alternately torque to 20-25
foot pounds (28-33 N.m) working from the center toward the ends.

3. Attach exhaust hose to adaptor elbow and tighten hose clamp. Reinstall
carburetor and attach crankcase ventilator hose, fuel line and fuel pump
indicator hose. Attach heat tube. Connect throttle cable to throttie shaft arm.
Install coolant hoses making sure manifold end cap to thermostat housing hoses
are correctly installed; (see Figure 8-1-1 or 8-1-2).

A4. Connect battery cables. Start engine and check for fuel leaks.

Hydraulic Valve Lifter
Refer to Section 8-2, pages 8-2-4 thru 8-2-8 for:

e Checking hydraulic valve lifter
* Disassembly and cleaning

® Inspection

* Assembly

Removal

1. With air hose and cloths, clean dirt from cylinder head and adjacent parts to
avoid getting dirt into engine. It is extremely important that no dirt gets into the
valve lifters.

2. Remove flame arrestor.

3. Disconnect ventilation hose, fuel line, fuel pump indicator bowl hose, and
remove rocker arm cover.

4. Note threads showing above rocker arm nuts, then loosen nuts and pivot the
rocker arms free of the push rods.

5. Disconnect spark plug wires at plugs and high tension lead from coil.

6. Remove distributor primary lead from coil, note distributor rotor position and
remove distributor. (Mark distributor housing with chalk at point of rotor.)

A Safety Related




7. Remove push rod cover and gasket.

8. Remove push rods and remove valve lifters that require service.
Place lifters in a wooden block having numbered holes or use other
suitable means of identifying them according to original position in the

engine.

9. If less than a complete set of lifters is being removed, immediately
disassemble one or two for presence of dirt or varnish. If lifters con-
tain dirt or varnish, it is advisable to remove all lifters for cleaning and
inspection. Otherwise, it will be satisfactory to service only those
lifters that are not operating properly.

10. Examine the cam contact surface at lower end of lifter body. If this
surface is excessively worn, galled or otherwise damaged, discard the
lifter assembly (see Figure 8-1-3). In this case, also examine the mat-
ing camshaft lobe for excessive wear or damage.

INSTALLATION

NOTE

Before installing any new lifters, coat the bottom of the lifter
with Molykote or its equivalent.

1. Install valve lifters in cylinder block. If any new lifters or a new
camshaft has been installed, an additive containing EP lubricant such
as G.M. Engine Oil Supplement must be added to the crankcase oil for
run-~in,

2. Install push rods onto lifters and install push rod cover with a new
gasket.

3. Install distributor (position rotor to mark on housing). Install spark
plug and coil wires.

4. Pivot rocker arms in place and turn adjusting nuts the amount neces-
sary to eliminate lash.

Valve Lash Adjustment
Adjust valve lash when lifter is on base circle of cam as follows:

1. Remove distributor cap and crank engine until distributor rotor
points to number one cylinder terminal with breaker points open. In
this position the piston in number one cylinder is at top center on com-
pression stroke with both lifters on base circle of cam and both valves
can be adjusted.

2. Turn adjusting nut until all lash is removed from valve train. This
can be determined by checking push rod side play by hand while turning
adjusting nut slowly (see Figure 8-1-4). At this point, turn adjusting
nut one more turn to place the lifter plunger in center of its travel.

3. Follow steps 1 and 2 for each cylinder in order of firing order
and adjust remaining valves one cylinder at a time. No further adjust-
ment is necessary.

NOTE

Do not attempt to turn the adjusting nut one full turn while the
engine is operating. Adjustment in this manner will not allow
the lifters to bleed down which would result in valve train dam-
age, probably bent push rods. For those who prefer to adjust
the valve lash while the engine is running, the preferred method
would be to find the ''zero lash' point as described above and
then slowly turning the adjusting nut 1/4 turn. Wait for the lifter
to bleed down (several engine revolutions) and again turn adjust-
ing nut 1/4 turn. Continue this adjust and wait cycle until nut is
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one complete turn down from “zero lash” point. Repeat sequence on
remaining valves.

4. Install rocker cover gasket and cover.
5. Connect crankcase ventilation hose.

ASJ Start engine and check fdr oil or fuel leaks and listen for noisy
lifter.

7. Install flame arrestor.

Valve Spring and Seal Repair

Refer to Section 8-2, pages 8-2-8 - 8-2-9 for procedure.

Cylinder Head Assembly

Th:e condition of the cylinder head and valve mechanism, significantly
determines the power, performance and economy of a valve-in head engine.
Extreme care should be exercised when conditioning the cylinder head and

valves to maintain correct valve stem to guide clearance, correctly ground
valves, valve seats of correct width and correct valve adjustment.

Removal

1. Remove intake and exhaust manifold as described in paragraph, intake and
Exhaust Manifold.

2. Disconnect fuel line, retaining clips from water outlet and cylinder head.
Disconnect wire harness from the temperature sending unit ieaving harness
clear of clips on rocker arm cover. Remove thermostat housing assembly from
front of cylinder head. Disconnect fuel line at the fuel pump and remove.

3. Disconnect coolant hoses at water outlet. Disconnect spark plug wires and
remove spark plugs.

4. Remove the rocker arm cover. Next back off the rockerarm nuts and pivot the
rocker arms to clear the push rods. Remove the push rods.

5. Remove the cylinder head bolts, cylinder head and gasket. Place the cylinder
head on two blocks of wood to prevent damage to the head.

Disassembly

1. Remove rocker arms nuts, ball seats and rocker arms.

2. Using tool J-8062, compress the valve springs and remove valve spring caps,
spring seats, oil seals, springs and spring dampers. Release the spring
compressor tool and remove keys (see Figure 8-1-5).

3. Remove valves from bottom of cylinder head and place them in a rack in their
proper sequence so they can be assembled in their original positions.

Cleaning

1. Clean all carbon from combustion chambers and valve ports using tool J-
8089 (see Figure 8-1-6). _

2. Thoroughly clean the valve guides using tool J-8101 (see Figure 8-1-7').
3. Clean all carbon and sludge from push rods and rocker arms.

4. Clean valve stems and heads on a buffing wheel.

A Safety Related



Figure 8-1-5

5. Clean carbon deposits from head gasket mating surfaces.
6. Wash all parts in cleaning solvent and dry them thoroughly.

7. Inspect the cvlinder head for cracks in the exhaust ports, combustion
chambers, or external cracks to the water chamber.

8. Inspect the valves for burned heads, cracked faces or damaged
stems.

9. Check fit of valve stems in their respective bores.

10. Measure valve stem clearance (Figure 8-1-8) as follows: Clamp a
dial indicator on one side of the cylinder head rocker arm cover gasket
rail, locating the indicator so that movement of the valve stem from side
to side (crosswise to the head) will cause a direct movement of the indi-
cator stem. The indicator stem must contact the side of the valve stem
just above the valve guide. With the valve head dropped about 1/16"
off the valve seat; move the stem of the valve from side to side using
light pressure to obtain a clearance reading. If clearance exceeds
specifications it will be necessary to ream valve guides for oversize
valves as outlined.

[j NOTE

Excessive valve stem to bore clearance will cause lack of power,
oil consumption, rough idling and noisy valves, and may cause
valve breakage. Insufficient clearance will result in noisy and
sticky functioning of the valves and disturb engine smoothness of
operation. Intake valve stem to bore clearance should be 0.001"
to 0.0027" (140 Model), while exhaust stem clearance should be
0.0015" to 0.0032" (120 Model). By using a micrometer and a
suitable hole gage, check the diameter of the valve stem in three
places; top, center and bottom. Insert hole gage in valve guide
bore, measuring at the center. Subtract highest reading of valve
stem diameter from valve guide bore center diameter to obtain
valve to valve guide clearance. If clearance is not within limits
use next oversize valve and ream bore to fit using suitable
reamer.
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Figure 8-1-9

Figure 8-1-10

11, Check valve spring tension with tool J-8056 spring tester (see Fig-
ure 8-1-9).

[E]nNoTE

On all models, springs should be compressed to 1-21/32" at
which height it should check 78-86 pounds. Weak springs affect
power and economy and should be replaced if below 70 pounds.

12, Check valve lifters for free fit in block. The end that contacts the
camshaft should be smooth. If this surface is worn or rough the lifter
should be replaced. If lifter is damaged, check the corresponding cam-
shaft lobe for damage. .

REPAIR

1. Valve Guide Bore:

Valves with oversize stems are available for inlet and exhaust valves
in the following sizes, 0.003", 0.015", and 0.030", Use the 11/32" diam-
eter reamer sizes from reamer tool set J5830-02 which are: J4822
standard; J5830-1, 0.003" oversize, J5830-2, 0.015' oversize and
J5830-3, 0.030" oversize to ream the bores for new valves (see Figure
8-1-10).

2. Rocker Arm Studs

Rocker arm studs that have damaged threads may be replaced with
standard studs. If the studs are loose in the head, oversize studs,
available in .003" or .013" oversize, may be installed after reaming the

holes as follows:

NOTE

Do not attempt to install oversize stud without reaming stud hole.

a. Remove old stud by placing tool J5802-01 over the stud, installing
nut and flat washer and removing studby turning nut (see Figure 8-1-22).

b. Ream hole for oversize stud, using tool J-5715 for 0.003' oversize
and tool J-6036 for 0.013" oversize (see Figure 8-1-12).

Figure 8-1-12
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c. Coat press-fit area of stud with a hypoid axle lubricant. Install new
stud using tool J-6880. Tool should bottom on head (see Figure 8-1-13).

10418

Figure 8-1-13

3. Valve Seats:

Reconditioning the valve seats is very important, because the seating
of the valve must be perfect for the engine to deliver the power and

‘ performance built into it.

Another important factor is the cooling of the valve heads. Good con-
tact between each valve and its seat in the head is imperative to insure
that the heat in the valve head will be properly carried away.

Several different types of equipment are available for reseating valve
seats; the recommendations of the manufacturer of the equipment being
used should be carefully followed to attain proper results.

Regardless of what type of equipment is used, however, it is essential
that valve guides be free from carbon or dirt to insure proper centering

of pilot in the guide.

a. Install expanding pilot in the valve guide bore and expand pilot by
tightening nut on top of pilot,

b. Place roughing stone or forming stone over pilot and just clean up
the valve seat., Use a 46° stone for both the inlet and exhaust valve
seats.

c. Remove roughing stone or forming stone from pilot, install finishing
stone on pilot and cut just enough metal from the seat to provide a
smooth finish.

d. Narrow down the valve seats to the proper width for the intake and
exhaust. See specifications.

D NOTE

2 This operation is done by grinding the port side with a 30° stone
’ to lower seat and a 60° stone to raise seat,

e. Remove expanding pilot and clean cylinder head carefully to remove
all chips and grindings from above operations,
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valve seats should be concentric to within 0.002" total indicator
reading (see Figure 8-1-14).

4. Valves:

Valves that are pitted can be refaced to the proper angle, insuring
correct relation between the head and stem on a valve refacing machine.
Valve stems which show excessive wear, Or valves that are warped ex-
cessively should be replaced. When 2 valve head which is warped ex-
cessively is refaced, a knife edge will be ground on part or all of the
valve head due to the amount of metal that must be removed to com-
pletely reface. Knife edges lead to breakage, burning or-pre-ignition
due to heat localizing on this knife edge. If the edge of the valve head
is less that 1/32" thick after grinding, replace the valve.

‘a. If necessary, dress the valve refacing machine grinding wheel to
make sure it is smooth and true, Set chuck at 45° mark for grinding
valves. -

b. Clamp the valve stem in the chuck of the machine.

10425

i 8-1-14
Figure ¢. Start the grinder and move the valve head out in line with the grinder

wheel by moving the lever to the left.

d. Turn the feed screw until the valve head just contacts wheel. Move
valve back and forth across the wheel and regulate the feed screw to
provide light valve contact.

e. Continue grinding until the valve face is true and smooth all around
valve. If this makes the valve thin the valve must be replaced as the
valve will overheat and burn.

f. Remove valve from chuck and place stem in "V" block. Feed valve
squarely against grinding wheel to grind any pit from rocker arm end
of stem.

D NOTE

Only the extreme end of the valve stem is hardened to resist
wear. Do not grind end of stem excessively. :

g. After cleaning valve face and cylinder head valve seat of grinding

particles, make pencil marks about 1/4" apart across the valve face,
place the valve in cylinder head and give the valve one-half turnin
each direction while exerting firm pressure on face of valve.

h. Remove valve and check face carefully, If all pencil marks have not
been removed at the point of contact with the valve seat Mt will be nec-
essary to repeat the refacing operation and again recheck for proper
seating. '

i. Grind and check remaining valves in the same manner.

ASSEMBLY

1. Starting with No. one cylinder, place the exhaust valve in the port
and place the valve spring and cap in position. Place spring and cap
on exhaust valves. Then, using tool J-8062, compress the spring and
install the oil seal and valve keys. See that the seal is flat and not
twisted in the valve stem groove and that the keys seat properly in the
valve stem groove (see Figure 8-1-15).

NOTE

Place valve springs in position with the closed coil and toward
the cylinder head.
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2. Assemble the remairﬁng valve, valve springs, spring caps, oil seals
and valve keys in the cylinder head using tool J-8062. Check seals by
, placing a vacuum cup OvVer valve stem and cap, squeeze vacuum cup to

make sure no oil leaks past oil seal.

10435

Figure 8-1-15 Figure 8-1-16

3. Check the installed height of the valve springs, using a narrow, thin

scale to measure from the top of the shim, or spring seat, in the head

to the top of the valve spring shield. If this is found in excess of 1-

23/32", install a valve spring seat shim, approximately 1/16" thick.

At no time should the spring be shimmed to give an installed height of
’ less than 1-21/32" (see Figure 8-1-16).

NOTE
If springs are to be changed with cylinder head installed, refer

to Valve Spring and Seal Repair, in Section 8-2, page 8-2-8 -
8-2-9.

INSTALLATION

1. The gasket surfaces of both the head and the block must be clean
and free of any foreign matter and free of nicks or heavy scratches.

2. Cylinder head bolt threads in the block must be cleaned as well as
the threads on the cylinder head bolts. Dirt will affect bolt torque.

3. Place a new cylinder head gasket in position over the dowel pins in
the cylinder block (see Figure 8-1-17). On engines with a steel gasket
coat both sides of a new gasket with a thin, even coat of OMC Gasket

10468

Figure 8-1-18
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Figure 8-1-19

Figure 8-1-20

Sealing Compound. Too much sealer willhold the beads of the gasket away from
the block or head.

Note

The 140 Model engine has a special marine head gasket. Do notsubstitute
«an at(tomotive head gasket.

4. Carefully guide cylinder head into place over dowel pins and gasket (see
Figure 8-1 -18).

5. Coat threads of cylinder head bolts with Permatex No. 2 P/N 910032, install
andyrun them down to the block. .

6. Tighten the cylinder head a little at a time with a torque wrench in the
sequence shown in Figure 8-1-19. The final torque should be 90 to 100 foot-
pounds. | . :

\ .
Push Rod Assembly

1. Install val.ve push rods down through openings in the cylinder head and seat
them in lifter sockets. :

2. Install rocker arms, balis and nuts and tighten rocker arm nuts until all push
rod play is taken up (see Figures 8-1-20 and 8-1-3).

3. Install thermostat housing, using a new gasket.

4. Clean all spark plugs with abrasive-type cleaner, inspectfor damage (replace
if nece.ssary) and set the gap at 0.035" using a wire gage.
]

5. Install the spark plugs. Tighten to 15 foot-pounds.

\6. Install coil, then, connect temperature sending unit and coil primary wires.

7. Clean manifold gasket surfaces and install new gasket over manifold studs.
Position manifold and slide it into place over the studs, making sure it seats
against the gasket. Install bolts and nuts and tighten as described in paragraph,
intake and Exhaust Manifold.

8. Connect throttle linkage and adjust.

9. Connect fuel line td carburetor and install fuel line sypport clamps (two).

10. Adjust valve lash as outlined in paragraph, Intake and Exhaust Manifeld.

11. Install rokker arm cover.

12. Clean and install flame arrestors.

A13. Start engine and check for fuel leaks.

L]

Timing Gear Cover
Removal

Drain coolant from block and exhaust manifold.

2. Remove alternator belt. Next remove crankshaft pulley from pulley hub (120
Model!) or harmonic balancer and pulley assembly from pultey hub (140 Model).

3. install putler tool J6978-E to pulley hub with two 3/8-24 x 2" and one 5/16-24 x
2" bolts and remove hub (see Figure 8-1-21 or Figure 8-1-22). Remove puller tool
(140 Model uses three 3/8-24 boits).

4: Remove oil drain tube cap and withdraw oil with a suction pump. Disconnect
oil drain tube and remove oil pan.

A Safety Related



140 Model

Figure 8-1-22

120 Model
Figure 8-1-21
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5. Remove timing gear cover attaching screws and remove cover and
gasket.

REPLACEMENT - OIL SEAL - TIMING GEAR COVER

1. After removing timing gear cover, pry oil seal out of cover from
front with a large screwdriver,

2. Install new lip seal with lip (open side of seal) inside of cover and
drive or press seal into place with tool J23042 (see Figure 8-1-23).

REPLACEMENT - OIL NOZZLE
1. Remove nozzle with pliers (see Figure 8-1-24).

’ 2. Drive new nozzle in place using a suitable light plastic or rubber
hammer.

INSTALLATION - TIMING GEAR COVER

1. Clean gasket surface on block and cover.

10515

2. Install centering tool J23042 over end of crankshaft. Figure 8-1-23

3. Coat the gasket with a light grease and stick a new cover gasket in
position on block with light grease.

4. Install cover over centering tool (see Figure 8-1-25) and install
cover screws. Torque screws to 6 to 8 foot pounds (9 to 10 N-m) and
remove centering tool.

Figure 8-1-24 Figure 8-1-25




8-1-12

INSTALLATION - PULLEY AND HUB (120 MODEL)
OR HARMONIC BALANCER (140 MODEL)

1. Coat oil seal contact area on hub or (harmonic balancer (140 Model))
with engine oil, position hub over crankshaft and key and start hub into
position with a mallet. Using tool J-5590, (Figure 8-1-26) drive hub
onto crankshaft until it bottoms against crankshaft gear. See Figure
8-1-28.

NOTE
Crankshaft extends slightly through hub and a hollow tool is
necessary to drive hub completely into bottomed position.

2. Install pulley onto hub. (120 Model)

L z
SN
s NOTE - (120 Model)

PILOT There are two 3/8" holes and one 5/16" hole that must be
matched on hub in order to properly position timing mark (see
g Figure 8-1-2T7).
— 3. Install alternator beit and adjust to specifications.
Figure 8-1-26 4. Lake or tank test unit and check for leaks.
CAMSHAFT

MEASURING CAMSHAFT LIFT

If improper valve operation is indicated, measure the lift of each push
rod in consecutive order and record the readings.

1. Remove valve mechanism as outlined.

2. Position indicator with ball socket adapter (Tool J-8520) on push rod
(Figure 8-1-29).

3. Rotate on crankshaft slowly in the direction of rotation until the lifter
is on the heel of the cam lobe. At this point, the push rod will be in its
lowest position.

Figure 8-1-27 4, Set dial indicator on zero, then rotate the crankshaft slowly, or at-
tach an auxiliary starter switch and "bump' the engine over, until the
push rod is-in the fully raised position.

Figure 8-1-28 Figure 8-1-29
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NOTE

negative post on the coil and the ignition switch must be in the
ON position. Failure to do this will resuit in a damaged ground-
ing circuit in the ignition switch.

' The distributor primary lead must be disconnected from the

5. Compare the total lift recorded from the dial indicator with specifi-
cations.

6. Continue to rotaie the camshaft until the indicator reads zero. This
will be a check on the accuracy of the original indicator reading.

10555

Figure 8-1-30

7. If camshaft readings for all lobes are within specifications, remove
dial indicator assembly.

8. Install and adjust valve mechanism as outlined.

REMOVAL

1. Withdraw oil from crankcase and draih coolant fromblock and exhaust
manifold. i

2, Remove valve cover and gasket, loosen valve rocker arm nuts and
pivot rocker arms clear of push rods.

3. After noting position of rotor, remove distributor.

4., Remove coil and side cover and gasket. Remove push rods and
valve lifters.

5. Remove crankshaft pulley and hub. Disconnect oil drain tube.
’ Remove o0il pan and timing gear cover.

6. Remove two camshaft thrust plate screws by working through holes
in camshaft gear (see Figure 8-1-30).

7. Remove the camshaft and gear assembly by pulling it out through
the front of the block. ’

Cwore

Support shaft carefully when removing so as not to damage cam-
shaft bearings.

INSPECTION

The camshaft has three bearings, all with the same journal diameter of
1.8692" to 1.8682". These dimensions should be checked with a mi-
crometer for an out-of-round condition. If the journals exceed .001"
out-of-round, the camshaft should be replaced.

The camshaft should also be checked for alignment. The best method
is by use of "V" blocks and a dial indicator. The dial indicator will in-
dicate the exact amount that the camshaft is out of true. If it is out
more than .002" dial indicator reading, the camshaft should be replaced.
When checking, the high reading of the dial indicator indicates the high
point of the shaft. Examine the camshaft bearings and if any bearing
needs replacement, replace all bearings.

= GEAR AND THRUST PLATE

If the inspection indicated that the camshaft, gear and thrust plate were 2N 4
in good condition, the camshaft end play should be checked (see Figure : : j0565
8-1-31). This clearance should be 0.001" to 0.005". Figure 8-1-31
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GEAR
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Figure §-1-32
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Disassembly

1. If the inspection indicated that the shaft, gear or plate should be
replaced, the gear must be removed from the shaft.

2. Support the camshaft gear and press shaft out of gear (see Figure
8-1-32).

[ ~ore

Thrust plate must be positioned so that woodruff key in shaft
does not damage it when shaft is pressed out of gear. Also,
support the hub of the gear or the gear will be seriously dam-

aged.
Assembly

To assemble camshaft gear, thrust plate and gear spacer ring to cam-
shaft, proceed as follows:

1. Firmly support shaft at back of front journal in an arbor press.

2. Place gear spacer ring and thrust plate over end of shaft, and in-
stall woodruff key in shaft keyway.

3. Install camshaft gear and press it onto the shaft until it bottoms
against the gear spacer ring. The end clearance of the thrust plate
should be 0.001" to 0.005".

CAMSHAFT BEARINGS
Removal

Camshaft bearings can be replaced while the engine is disassembled
for overhaul, or without complete disassembly of the engine after cam-
shaft and flywheel have been removed. Operation is easier if crank-
shaft is removed also.

1. With camshaft and flywheel removed, drive out expansion plug from
rear cam bearing by driving from inside.

2. Position bearing pilot in inner bearing.

3. Install nut on puller screw far enough so puller screw can be
threaded into pilot while nut extends out front of block.

4, Install remover section onto puller screw and then install screw
through cam bore and thread it into pilot.

5. Using two wrenches, hold screw shaft and turn puller nut to remove
bearing (see Figure 8-1-33).

6. Remove pilot from shaft and install on driver handle with shoulder
to handle, then drive out front and rear bearings from outside to inside
of block (see Figure 8-1-33).

Installation

Inner bearing should be installed first to prevent damaging end bearings
with screw shaft. :




NOTE

Bearing O.D.'s for number one and number two are 1.999" -
2.001" and number three is 2.009" - 2.011".

1. Remove handle from bilot. Install inner bearing on pilot.
2. Position inner bearing and pilot to rear of inner bearing bore and
install screw shaft (with remover adapter on it) through the block from

front of engine into pilot.

3. Align oil hole on bearing with oil hole from oil gallery. Snug puller
nut against adapter.

4, Using two wrenches, hold screw shaft and turn puller nut to pull
bearing into place (see Figure 8-1-34).

Oil hole is on top side of bearing shell and cannot be seen during
installation, so first align bearing shell oil hole with oil hole in
bore and mark opposite side of bearing and block at bore to
easily index oil hole during installation.

5. Install new number one bearing on pilot with drive handle attached.

6. Align oil hole on bearing with 0il hole from oil gallery and drive
bearing in from front of engine (see Figure 8-1-35).

Clwore

The front bearing must be driven approximately 1/8" behind
front of cylinder block to uncover oil hole to timing gear oil
nozzle (see Figure 8-1-37).

7. Repeat steps (5) and (6) above to drive rear bearing into position
from rear of block.

D NOTE

Rear bearing installed position is flush with inner edge of rear
cam bearing bore in block.

8. Install a new expansion plug at rear bearing.

INSTALLATION

If a new camshaft is to be installed, coat cam lobes with G.M, Super
Engine Oil Supplement (G.M. P/N 1051858) and add rest of can to crank-
case oil.

1. Install the camshaft assembly in the engine block, being careful not
to damage bearings or cam.

2, Turn crankshaft and camshaft so that the valve timing marks on the
gear teeth will line up, (see Figure 8-1-36) push camshaft into position.
Install camshaft thrust plate to block screws and tighten 72-90 inch-
pounds (8.2 -~ 9.1 N-m).

3. Check camshaft and crankshaft gear runout with a dial indicator (see
Figure 8-1-38). The camshaft gear runout should not exceed 0.004" and
the crankshaft gear, runout should not exceed 0.003".

4. If gear runout is excessive, the gear will have to be removed and
any burrs cleaned from the shaft or the gear replaced.

5. Check the backlash between the timing gear teeth with a narrow
feeler gage or dial indicator (see Figure 8-1-39). The backlash should
not be less than 0.004" nor more than 0.006".

eis
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6. Install timing gear cover with new gaskets.
7. Install oil pan with new gaskets. Connect oil drain tube.

8. Install pulley hub and pulley as described in paragraph, Installation -
Pulley and Hub (120 Model) or Harmonic Balancer (140 Model) page

- 8-1-12.
9. Install valve lifters and push rods. Install side cover with a new

gasket. Attach coil and wires. Then install distributor, positioning
rotor to mark as when removed.

10. Pivot rocker arms over push rods and lash valves as described in
paragraph, Installation (Hydraulic Valve Lifter). -

11. Add oil to engine. Install the alternator belt and adjust to specifi-
cations.

12, Check and adjust timing.

CRANKSHAFT
REMOVAL AND INSTALLATION

1. Remove main bearing caps and connecting rod caps and lift crank-
shaft out of cylinder block. Push pistons to top of bores.

2. Inspect the crankshaft. All main bearing journals are ground to
2.2983" - 2.2993", and crankpin journals to 1.999" - 2.000" (120 Model),

2.099" - 2.100"" (140 Model).

These dimensions should be checked with a micrometer for out-of-
round, taper or undersize. If the journals exceed 0.001" out-of-round
or taper the crarkshaft should be replaced or reconditioned to an under-
size figure that will enable the installation of undersize precision type

bearings.

The crankshaft should also be checked for runout. To perform this
operation, support the crankshaft at the front and rear main bearing
journals in "V" blocks and indicate the runout of both the front center
and rear center journals, using a dial indicator. The runout limit of
each of these journals is 0.002". If the runout exceeds 0.002" the crank-
shaft must be repaired or replaced.

3. Remove old bearing shells from cylinder block and caps.
4, Remove rear main bearing oil seal.

5. Install new bearing shells in the cylinder block and caps.

[CIw~otE

Main bearing shells with oil holes are the upper halves of the
bearing shells and are inserted between the crankshaft and cyl-

inder block.

6. Carefully place the crankshaft in the bearings.

7. Install all bearing caps and bolts. Torque all main bearing cap bolts,
except the rear main bearing 60-70 foot-pounds (82-94 N-m). When
tightening rear main bearing cap, torque bolts 10 to 12 foot-pounds (14-
16 N-m) first, then tap end of crankshaft rearward with a lead hammer
(this will locate bearing cap and bearing). Then tap crankshaft forward
(this will line up both upper and lower crankshaft bearing thrust sur-
faces), Proceed with final tightening of main bearing cap bolts, 60-70
foot-pounds (82-94 N-m) torque.

8. Check main bearing clearance and crankshaft end play as outlined in
paragraph Replacement - Crankshaft Bearings.
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9. Install new rear bearing oil seal,

10. Install connecting rod bearings and caps.

REPLACEMENT - CONNECTING ROD BEARINGS

Connecting rod bearing inserts are available in standard sizes and
undersizes of 0.001", 0.002", 0.010" and 0.020". These bearings are not
shimmed and when clearances become excessive the next undersize
bearing insert should be used.

DNOTE

Do not file rod or rod caps.

Removal and Inspection

1. Withdraw oil, disconnect oil drain tube and remove oil pan.
2. Remove the connecting rod bearing cap.

3. Wipe bearing inserﬁ shell and crankpih clean of oil.

4. Place a piece of Plastigage gauging plastic the full width of the bear-
ing on crankpin (parallel to the crankshaft), (see Figure 8-1-40).

5. Reinstall the bearing cap and evenly tighten the retaining nuts to
35-45 foot-pounds (48-61 N-m).

CIvore

Do not turn crankshaft with the gauging plastic installed.

6. Remove the bearing cap and, without removing the gauging plastic,
check its width at the widest point with the Plastigage scale (see Figure
8-1-41).

Cnote

If the crankpin is out-of-round be sure to fit the bearing to the
maximum diameter of the crankpin. If the flattened plastic is
not uniform from end to end in its width, the crankpin or bearing
is tapered, has a low spot or some other irregularity. Check
the crankpin with a micrometer for taper if the flattened gaug-
ing plastic indicates more than 0.001' difference.

7. I the reading is not over 0.004" or not less than 0.001" (120 Model),
0.0009''-0.0014" (140 Model), the fit is satisfactory. If, however, the
clearances are not within these limits, replace the bearing with the
proper undersize bearing.

NOTE

The insert bearing shells are not adjustable and no attempt
should be made to adjust by filling the bearing caps.
installation

New bearing shell insert clearance should be 0.0007" minimum and
0.0027"" maximum (120 Model), 0.00085'-0.00135" (140 Model).

1. Rotate the crankshaft after bearing adjustment to be sure the bear-
ings are not too tight.

Figure 8§-1-41

. ]
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2. Check connecting rod end clearance between connecting rod cap and
: side of crankpin (see Figure 8-1-42). See Engine Specifications for
clearance.

3. Install oil pan with new gaskets and seals. Connect o0il drain tube.
Refill with engine oil.

10665

Figure 8-1-42
REPLACEMENT - CRANKSHAFT BEARINGS

The main bearings are of the precision insert type and do not utilize
shims for adjustment. If the clearances are found to be excessive,
a new standard or oversize bearing insert, both upper and lower halves,
will be required.

[Jr~ote

If, for any reason, main bearing caps are replaced, shimming
may be necessary. Laminated shims for each cap are available
for service. Shim requirements will be determined by bearing
clearance.

The clearance may be checked by using Plastigage gauging plastic.
When one bearing is being checked, all the other main bearing caps
must be in place and at required torque.

The main bearings used as service replacement are of high quality
with close tolerances of fit and will not require line reaming on in-
stallations. The close dimensional tolerances assure an equalized
bearing surface at all points on the crankshaft when replaced in sets.

NOTE
Main bearings may be replaced without removing the crankshaft.

1. Withdraw oil from crankcase. Disconnect oil draintube. Remove the
oil pan.

2. Remove the spark plugs.

3. Remove cap on main bearing requiring replacement and remove
bearing from shell.

4, Install a main bearing shell removing and installing tool in the oil
hole in the crankshaft.

[yotE

Use J6098-01, if such a tool is not available, a cotter pin may
be bent as required to do the job.

..
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5. Rotate the crankshaft clockwise as viewed from the front of the
engine. This will roll upper bearing shell out of engine.

' 6. Oil new upper bearing shell and insert plain (unnotched) end of shell
between crankshaft and indented or notched side. Rotate the bearing
into place.

7. Install new bearing shell in bearing cap.

8. The rear main bearing journal has no oil hole drilling. To remove
the upper bearing half proceed as follows after cap is removed:

a. Use a small drift punch and hammer to start the bearing rotating
out of block. '

b. Then use a pair of pliers to hold the bearing thrust surface to the oil
slinger and rotate the crankshaft to pull bearing out (see Figure 8-1-43).

c. To install, start the bearing (side not notched) into notched side of

block by hand, then use pliers as before to turn shell half into place.
d. The last 1/4" movement may be done by holding just the slinger
with pliers (taped jaws) or tap in place with a drift punch.

9. Check bearing clearance per paragraph below.

Main Bearing Clearance .
Plastigage gauging plastic is a wax-like plastic material which will
compress evenly between the bearing and journal surfaces without
damaging either surface. To obtain the most accurate results with
gauging plastic, certain precautions should be observed. I the engine
is upside down, the crankshaft will rest on the upper bearings and it can
be assumed that the total clearance can be measured between the cap
bearing and journal.

[] ~oTE

‘ To assure the proper seating of the crankshaft, the rear main
bearing oil seal should be removed and all bearing cap bolts
should be at their specified torque. In addition, preparatory to
checking fit of bearings, the surface of the crankshaft journal
and bearing should be wiped clean of oil.

1. Starting with the rear main bearing, remove bearing cap.

D NOTE

Wipe oil from journal and bearing cap before applying gauging
plastic.

2. Place a piece of gauging plastic the full width of the bearing (parallel
to the crankshaft) on the journal (see Figure 8-1-44).

] ~otE

Do not rotate the crankshaft while the gauging plastic is between
the bearing and journal.

3. Install the bearing cap and evenly tighten the retaining bolts to 60-
70 foot-pounds (82-94 N-m).

4. Remove bearing cap. The flattened gauging plastic will be found ad-
hering to either the bearing shell or journal. On the edge of gauging
plastic packing envelope there is a graduated scale which is correlated
in thousandths of an inch.

5. Without removing the gauging plastic, check its compressed width
(at the widest point) with the graduations on the gauging plastic en-
velope, figure 8-1-45).

’ NOTE
Normally, main bearing journals wear evenly and are not out-
of-round. However, if a bearing is being fitted to an out-of-
round journal be sure to fit to the maximum diameter of the Trees
journal. If the bearing is fitted to the minimum diameter of the Figure 8-1-45




Figure 8-1-46

LOWER

Figure 8-1-47

journal and the journal is out-of-round 0.001'" or more, inter-
ference between the bearing and journal will result in rapid
bearing failure. If the flattened gauging plastic tapers toward
the middle or ends, there is a difference in clearance indicating
a taper, low spot or other irregularity of the bearing or journal.
Be sure to check the journal with a micrometer if the flattened
gauging plastic indicates more than 0.001" difference.

6. If the bearing clearance is not over 0.0035" (worn) or 0.003" (new) or
less than 0.001" the bearing insert is satisfactory. If the clearance is
not within these limits replace the insert.

- NOTE . .

If a new bearing cap is being installed and clearance is less
than 0.001" check for burrs or nicks; if none are found then in-
stall shims as required. '

7. A 0.002" undersize bearing may produce the proper clearance. If
not, it will be necessary to regrind the crankshaft journal for use with
the next undersize bearing.

NOTE

Bearings are available in standard sizes and various undersizes.
See your parts catalog.

8. Proceed to the next bearing. After all bearings have been checked,
rotate the crankshaft to see that there is no excessive drag.

9. Check the end play by forcing the crankshaft to its extreme front
position. Check at the front side of the rear main bearing with a feeler
gage (see Figure 8-1-46). This clearance should be from 0.002" to
0.006".

10. Install a new rear main bearing 0il seal in the cylinder block and
main bearing oil cap as described below.

REPLACEMENT - REAR MAIN BEARING OIL SEAL

The rear main bearing oil seal, shown in Figure 8-1-47 can be removed
(both halves) without removal of the crankshaft.

D NOTE

Always replace upper and lower seal as a unit. Always clean
crankshaft surface before installing a new seal. Lip of seal
goes toward front of engine.

1. With rear main bearing cap removed, remove oil seal from groove
by prying from bottom using a small screwdriver.

2. Insert a new seal well lubricated with engine oil in bearing cap
groove. (Keep oil off of parting line surface, this surface is treated
with glue.) Gradually push with a hammer handle until seal is rolled
into place.

3. To replace the upper half of the seal, use a small hammer and brass
pin punch to tap one end of seal (see Figure 8-1-48) until it protrudes
far enough to be removed with pliers,

4. Install a new seal by rolling seal into the groove similar to installing
a main bearing.

5. Install bearing cap and torque bearing cap bolts to speci‘ﬁcations.

6. Install oil pan, refill with engine oil, and check for leaks.

¢
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PISTON, RING AND CONNECTING ROD
’ REMOVAL - PISTON AND ROD
1. Withdraw crankcase oil. Disconnect oil drain tube. Remove oil pan.

2. Drain coolant from block and exhaust manifold and remove cylinder
head.

3. Remove any ridge and/or deposits from the upper end of the cylinder
bores with a ridge reamer.

Clxore

Move piston to the bottom of its travel and place a cloth on top
of piston to collect the cuttings. After ridge and/or deposits
are removed, turn crankshaft until piston is at the top of its
stroke and carefully remove cloth with the cuttings.

4, Check connecting rods and pistons for cylinder number identification
and if necessary, mark them.

5. Remove connecting rod cap nuts and caps. Push the rods away from
the crankshaft and install caps and nuts loosely to their respective rods.

6. Push piston and rod assemblies away from crankshaft and out of the
cylinders.

[Iw~otE

It will be necessary to turn the crankshaft slightly to disconnect
some of the rods and to push them out of the cylinder.

‘ DISASSEMBLY - PISTON AND ROD
1. Install pilot of piston pin removing and installing tool J24086 on o ‘ s
piston pin. Figure 8-1-48

2, Install piston and connecting rod assembly on support and place
assembly in an arbor press (see Figure 6-49). Press pin out of con-
necting rod.

3. Remove assembly from press and remove piston pin from support
and remove tool from piston and rod.

4. Piston pins are matched fit to the piston and are not available sep-
arately. Piston pins will not become loose enough to cause a knock or
tapping until after prolonged use and in such cases a new piston and
pin assembly should be installed.

Piston pins should be capable of supporting their own weight in either
pin boss when coated with light engine oil and at 60° F. Higher or lower
temperatures will cause false indications. Pistons and pins are serv-
iced as assemblies.

Check fit of used piston pins using a dial bore gage or telescoping snap
gage for the bore and a micrometer for the pin.

Wear limit on piston pin is production clearance plus 0.001". Replace
piston and pin assembly if wear is excessive.

.
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Figure 8-1-49

Cleaning and Inspection

‘)

Clean varnish from piston skirts and pins with a cleaning solvent. DO
NOT WIRE BRUSH THE PISTON SKIRT. Clean the ring grooves with a
groove cleaner and make sure oil ring holes and slots are clean.
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Inspect the piston for cracked ring lands, skirts or pin bosses, wavy
worn ring lands, scuffed or damaged skirts, or eroded areas at top of
the piston. Replace pistons that are damaged or otherwise show signs
of excessive wear.

ASSEMBLY - PISTON AND ROD

1. Lubricate piston pin holes in piston and connecting rod to facilitate
installation of pin.

2. Position connecting rod in its respective piston so that flange or
heavy side of rod at the bearing end will be towards front of piston (cast
depression in top of piston head).

3. Install piston pin on installer and pilot spring and pilot in support
(see Figure 8-1-50),

e A

PISTON
E PIN
REMOVER AND
INSTALLER
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Figure 8-1-50
4. Install piston and rod on support, indexing pilot through piston and

rod.

5. Place support on arbor press, start pin into piston and press on
installer until pin pilot bottoms.

6. Remove installer and support assembly from piston and connecting
rod assembly,

7. Check piston pin for freedom of movement in piston bore.

PISTON RING

Piston rings are furnished in standard sizes as well as several over-
sizes. See your parts catalog.

Oil control rings used on all engines consist of two segments (rails)
and a spacer.

Compression rings in all engines are the deep section twist type, 0.0775" ‘
- 0.0780" wide.

This type compression ring takes its name, twist type, from its in-
stalled position which is cocked or twisted. It assumes and maintains
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this position for life because the upper edge of its diameter is cham-
fered, making the ring unbalanced in cross section.

E]lvoTE

All compression rings are marked with the letters "GM" cast
in the upper side of the ring. When installing compression rings,
make sure the side marked "GM" is toward the top of the piston.

Removal

1. Remove ‘piston rings by expanding them and sliding them off the ends
of the piston. Tool No. J25220 for 120 Model and J25220 on 140 Model
is available for this purpose.

2. Clean piston ring grooves by carefully removing all particles of car-
bon. Also check for burrs or nicks that might cause rings to hang up.

Installation

1. Select rings comparable in size to the piston being used.

NOTE

It is important that each ring be fitted to its individual cylinder
for proper gap spacing and to its individual piston and groove for
proper groove clearance.

2. Slip the ring in the cylinder bore; then, using the head of a piston,
press the ring down into the cylinder bore about two inches.

Clxore

Using a piston in this way will place the ring square with the
cylinder walls.

3. Check the space or gap between the ends of the ring with a feeler
gage (see Figure 8-1-45),

4. I the gap between the ends of the ring is below specifications, re-
move the ring and try another for fit.

5. Fit each ring separately to the cylinder in which it is going to be
used.

6. New pistons, rings and cylinder bores wear considerably during
seating and gaps widen quickly; however, engine operation will not be-
come seriously affected if ring gaps do not become greater than 1/32",

7. Carefully remove all particles of carbon from the ring grooves in
the piston and inspect the grooves carefully for burrs or nicks that
might cause the rings to hang up.
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Figure 8-1-51
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8. Slip the outer surface of the compression ring into the piston ring
groove and roll the ring entirely around the groove to make sure that
the ring is free and does not bind in the groove at any point (see Figure
8-1-52). If binding occurs, the cause should be determined and re-
moved by carefully dressing with a fine cut file., However, if the bind-
ing is caused by a distorted ring, install a new ring.

10755 10765

Figure 8-1-52 Figure 8-1-53

9. Install the oil ring spacer in the oil ring groove and position gap in

line with piston hole. Hold spacer ends butted and install steel rail

on top side of spacer. Position gap at least one inch to left of spacer

gap, then install second rail on lower side of spacer. Position gap at ‘
least one inch to right of spacer gap.

10. Flex the oil ring assembly in its groove to make sure ring is free
and does not bind in the groove at any point. If binding occurs, the
cause should be determined and removed by carefully dressing with a
fine cut file. However, if the binding is caused by a distorted ring,
install a new ring.

11. Proper clearance of the piston ring in its piston ring groove is very
important in maintaining engine performance and in preventing exces-
sive oil consumption. Therefore, when fitting new rings, the clearances
between the top and bottom surfaces of the ring grooves should be in-

spected (see Figure 8-1-53).

12. The compression rings should be fitted so that the clearance is
0.0020" to 0.0035" (see Figure 8-1-53).

13. Assemble the rings to the pistons as they are fitted and make a

final test of the ring fit in the grooves by repeating the fitting procedure
given above.

NOTE

Expander ends must not align with the ring gap.

INSTALLATION - PISTON AND ROD

1. Lightly coat pistons, rings and cylinder walls with light engine oil.

— o 2. With bearing caps removed, install tool J6305-01 on bearing cap

10815

Figure 8-1-54 bolts.
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3. Install each piston in its. respective bore, using tool J6305-01 on each
assembly (see Figure 8-1-54). The side of the piston with the cast de-
pression in the head should be to the front of the cylinder block and the
oil hole on connecting rod towards the camshaft side of the engine.
Guide the connecting rod bearing into place on the crankshaft journals
with the long detail of tool J6305-01 (see Figure 8-1-55). Use J8037 to
compress piston rings.

4, Install bearing caps and check the bearing clearance as described
previously.

5. Install oil pan gaskets, seals and oil pan. Connect 0il drain tube.
6. Install cylinder head gasket and head.
7. Refill crankcase and check for leaks.

8. Lake or tank test unit and check for coolant leaks.

CYLINDER BLOCK
INSPECTION

1. Check the cylinder block for cracks in the cylinder walls, water
jacket and main bearing webs.

2. Check the cylinder walls for taper, out-of-round or excessive ridge
at top of ring travel. This should be done with a dial indicator (use
Tool J8087, see Figure 8-1-56). Set the gage so that the thrust pin must
be forced in about 1/4" to enter gage in cylinder bore. Center gage in
cylinder and turn dial to "'0'. Carefully work gage up and down cylinder
to determine taper and turn it to different points around cylinder wall to
determine the out-of-round condition. If cylinders were found to have
more than 0.002" out-of-round, boring will be necessary.

REPAIR

The performance of the following operations is contingent upon engine
condition at time of repair.

If the cylinder block inspection indicated that the block was suitable
for continued use except for out-of-round or tapered cylinders, they
can be conditioned by honing or boring and honing.

If the cylinders were found to have less than 0.005" taper or wear they
can be conditioned with a hone and fitted with the high limit standard
size pistons. A cylinder bore of less than 0.005'" wear or taper may
not entirely clean up when fitted to a high limit position. If it is desired
to entirely clean up the bore in these cases, it will be necessary to re-
bore for an oversize piston. If more than 0.005" taper or wear exists,
they should be bored and honed to the smallest oversize that will per-
mit complete resurfacing of all cylinders.

PISTON SELECTION

Replacement pistons are available in a range of two standard sizes, two
sizes for 0.001 oversize, and four sizes in each oversize (0.020" and
0.030"). The size identification of the piston is marked in ink on the
piston top. g

To determine the correct size of piston needed, measure the cylinder
bore with a telescope gage and micrometer, and subtract the base cyl-
inder bore diameter (3.875'", 120 Model, 4.000'", 140 Model) from the
measured diameter. Next locate this dimension on the Piston Selection

Figure 8-1-55

Figure 8-1-56
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Chart (see Figure 8-1-57). The number shown on the chart in the box
above the dimension is the marking on the piston which should be used.

EXAMPLE "A': 120 MODEL 140 MODEL
Cylinder Bore Measurement 3.877" (Worn Bore) 4.002" (Worn Bore)
Base Cylinder Bore Diameter 3.875" 4.000"

Difference 0.002" 0.002"

The number in the box above 0.002" is S7. Therefore, in this case a
0.001" oversize piston marked S7 would be used.

EXAMPLE "B':

" Cylinder Bore Measurement 3.907" (Bored Bore) 4.032" (Bored Bore)
Base Cylinder Bore Diameter  3.875" 4.000"
Difference 0.032" 0.032"

The number in the box above 0.032" is four. In this example a 0.030"
oversize piston marked four would be used.

SERVICE PISTON MARKING

SIS |s|s 1{2]13}4 1121314
51617
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Figure 8-1-57
BORING

1. Before using any type boring bar, the top of the cylinder block should
be dressed to remove any dirt or burrs. This is very important.
Otherwise, the boring bar may be tilted which would result in the re-
bored cylinder wall not being at right angles to the crankshaft.

2. The piston to be fitted should be checked with a micrometer, meas-
uring just below the lower ring groove and at right angles to the piston
pin. The cylinder should be bored to the same diameter as the piston
and honed to give a clearance of 0.0005'" to 0.0015'" (120 Model), 0.0025"-
0.0035" (140 Model).

3. The instructions furnished by the manufacturer of the equipment
being used should be carefully followed.

HONING AND PISTON FIT

1. When the cylinders are to be honed only for use of standard high
limit piston or for final finishing after they have been rebored to within
0.002" of the desired size, they should be finished with a hone. Rough
stones may be used at first and fine stones for the final operation.

2. Place the hone into a cylinder bore and expand the stones until the

hone can just be turned by hand. Connect a 1/2" electric drill to the
hone and drive hone at drill speed while moving hone up and down en-



tire length of cylinder until hone begins to run free. During this opera-
tion a-liberal amount of kerosene should be used as a cutting fluid to
keep the stones of the hone clean. Move hone slowly up and down with
rough stones but move hone up and down rapidly enough with the fine
stones to produce a final bore finish of very fine surface scratches in a
cross-hatch pattern of approximately 45° to 60° included angle. The
marks should be clean but not sharp and free from imbedded particles
or torn or folded metal.

3. Expand the stones against the cylinder bore and repeat the honing
operation until the desired bore diameter is obtained.

4. Occasionally during the honing operation, the cylinder bore should
be thoroughly cleaned and the piston selected for the individual cylinder

checked for correct fit.

5. Check fit of the aluminum pistons in the following manner:

DNOTE

Thoroughly clean cylinder bores with soap and hot water to re-
move all grit particles.

a. Measure the cylinder bore diameter with a telescope gauge and
micrometer 2-1/2 inches from top of cylinder bore at 90° from crank-
shaft axis.

b. Next measure the diameter of the piston skirt just below the lower
ring groove and at right angles to the piston pin.

c. If the difference is greater than the maximum allowable (see Boring,
step 2), try another piston or lightly hone the cylinder bore to obtain the
proper fit.

d. Should the difference be less than the minimum allowable (see
Boring, step 2), try another piston, or if standard size, try a standard
high limit piston. If proper fit cannot be obtained, it will be necessary
to rebore the cylinder to the next oversize piston.

e. Mark each piston after fitting to correspond with the cylinder to
which it has been fitted. Proceed to hone cylinders and fit the remain-
ing pistons.

NOTE

Handle the pistons with care and do not attempt to force them
through the cylinder until the cylinder has been bored to correct
size as this type piston can be distorted through careless han-
dling.

6. Thoroughly clean the cylinder bores with hot water and soap. Scrub
well with a stiff bristle brush and rinse thoroughly with hot water. It
is extremely essential that a good cleaning operation be performed.
If any of the abrasive material "is allowed to remain in the cylinder
bores, it will rapidly wear the new rings and cylinder bores in addition
to the bearings lubricated by the contaminated oil. The bores should
be swabbed several times with light engine oil and a clean cloth and
then wiped with a clean dry cloth. Cylinders should not be cleaned
with kerosene or gasoline. Clean the remainder of the cylinder block
to remove the excess material spread during the honing operation.
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Figurs 8-1-58

Figure 8-1-59

REPLACEMENT - DISTRIBUTOR LOWER BEARING

The distributor lower bearing is a bronze bushing pressed into the lower
side of the engine block. Its upper inside diameter pilots the distributor
shaft and the outside diameter extending below the block pilots the oil

pump. -

Some engines have a thrust washer at the upper end of the bushing bore.
The thrust washer, where used, may be replaced at the same time the

bushing is replaced.

The lower bushing will ordinarily require only a clearance or wear
‘check during engine overhaul. When distributor shaft-to-bushing clear-
ance exceeds 0.0035" the bushing should be replaced as follows with oil
pump and distributor removed: -

1. Install tool J9534-01 into bushing and using a slide hammer, remove
the bushing (see Figure 8-1-58).

A SAFETY WARNING

PROTECT YOUR EYES FROM FRAGMENTS. WEAR SAFETY
GLASSES WHEN STRIKING THESE TOOLS, HANDLES, DRIVERS,
ETC. TOOL END MAY MUSHROOM AFTER BEING REPEAT-
EDLY STRUCK. ALWAYS GRIND OFF ANY ROLLED EDGES
BEFORE USING TOOL. USE SOFT FACE HAMMERS WHEN-
EVER POSSIBLE.

2. Using a drift up through bushing bore, drive thrust washer (if in-
stalled) out of bore and remove from block (see Figure 8-1-59).

3, Clean bushing bore in block and check for burrs or damage.

4. If thrust washer was removed, start new washer in position in bore
and drive into place using tool J9534-01 (see Figure 8-1-60).

5. Using tool J-9535 with driver-bolt in driver handle, install driver
into new bushing from large inside diameter.

6. Position bushing and driver to block and drive the bushing in position
(see Figure 8-1-61) which is determined by tool bottoming against the
block.

7. Remove tool from bushing. It is possible that the bushing with mini-
mum LD. will collapse enough, during installation, to slightly seize the
installer arbor. If this happens, remove installer tool using slide
hammer in driver bolt hole of driver handle.

NOTE

This will not damage the bushing and the tool is designed for this
purpose, should it occur.

WATER PUMP
REMOVAL

1. Open petcocks on port side and drain coolant from block and exhaust
manifold. Disconnect water hose from water pump.

2. Loosen four screws holding water pump pulley to water pump.
3. Loosen alternator bracket bolts and remove alternator belt. Remove

water pump pulley and bolts. Next remove water pump to cylinder
block bolts and remove the water pump from the engine.

Pull the pump straight out of the block first, to avoid damage
to impeller.




INSPECTION
1, If the seal is leaking replace the pump.

2. If the bearing is rough or allows excessive sideways movement of
the shaft, replace the pump.

3. If the impeller has excessive erosion replace the pump.

INSTALLATION
NOTE

This pump has a special shaft and bearing assembly and a spe-
cial seal assembly intended for marine service. Do not substi-
tute with an automotive pump.

Install pump assembly on cylinder block and tighten bolts securely.
Use a new pump to block gasket.

1. Install alternator belt and adjust per paragraph below.
2. Install coolant hoses to water pump.

3. Lake or tank test unit and check for leaks.

OIL PUMP

The oil pump (see Figure 8-1-62) consists of two gears and a pressure
relief valve enclosed in a two-piece housing and driven from the dis-
tributor driveshaft which in turn is driven by a helix gear on the cam-
shaft.

It is flange mounted to the cylinder block with two bolts and piloted on
the outside of the lower distributor bronze bearing.

Oil pressure passes through an opening in the mounting flange to the
cylinder block, then into the full flow oil filter.

The pump cover is equipped with the pressure regulator valve that reg-
ulates oil pressure at approximately 40 psi @ 2000 rpm.

Pressure Control Valve
. Valve Spring

. Retainer

Screws

Cover

Cover Gasket

Idler Gear

Drive Gear and Shaft
Pump Body

Pick-up Screen and Pipe
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Figure 8-1-62
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Figure §-1-60

Figure 8-1-61
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The pump intake is of the fixed screen type. A mesh screen filters out
small particles of dirt and sludge which may be present.
NOTE

A baffle incorporated on the intake screen has been designed to
eliminate pressure loss due to sudden surging stops, turns, and
acceleration.

In the event that a screen becomes plugged a steel grommet opens and
by-passes oil to the pump.

Inasmuch as the oil pump is serviced on an exchange basis, no repair
operations other than disassembly and inspection operations are covered
in this manual.

REMOVAL AND DISASSEMBLY
1. Withdraw oil. Disconnect oil drain tube. Remove o0il pan.
2. Remove oil pickup tube clamp bolt.

3. Remove two flange mounting bolts and remove pump and screen as
an assembly.

4. Remove four cover attaching screws, cover, gasket, idler gear and
drive gear and shaft.

5. Remove pressure regulator valve and valve parts.

6. I necessary remove oil pump suction pipe and screen by pulling
from pump housing.

Do not disturb oil pickup pipe on screen. This pipe is located at
assembly.

7. Wash all parts in cleaning solvent and dry using compressed air.

INSPECTION

Should any of the following conditions be found during inspection opera-
tions, the pump assembly should be replaced.

1. Inspect pump body for cracks or excessive wear,

2. Inspect oil pump gears for excessive wear or damage.

3. Check shaft for looseness in the housing.




4, Check inside of cover for wear that would permit oil to leak past
the ends of gears.

5, Check the oil pick-up screen for damage to screen or relief grom-
met. Check for oil in the air chamber.

6. Check pressure regulator valve plunger for fit in cover.

ASSEMBLY AND INSTALLATION
1. Place drive gear and shaft in pump body.

2, Install idler gear so that smooth side of gear will be toward the
cover. ' '

3. Install a new pump to cover gasket to assure correct end clearance
of the gears.

4, Install suction pipe and screen assembly to pump body and install
cover and attaching screws. Tighten screws six to nine foot-pounds
torque and check to see that shaft turns freely.

5. Install regulator valve plunger, spring, retainer, and pin.

6. Align oil pump driveshaft slot to match with distributor tang, then

install oil pump to block positioning flange over distributor lower bush-
ing. Use no gasket.

NOTE

Oil pump should slide easily into place. If not, remove and re-
locate slot or determine other problem.

7. Attach and tighten oil pickup tube clamp.

8. Install oil pan using new gaskets and seals. Connect oil drain tube.

OIL FILTER BY-PASS VALVE
Inspection

Remove the oil filter and check the spring and fiber valve for operation.
Check for a cracked or broken valve.

Replacement
If replacement is necessary:
1. Remove the valve by prying it out with a screwdriver.

2. Install a new valve and seat it by tapping into place using a 9/16"
thin wall deep socket and hammer.

3. Install oil filter according to manufacturer's instructions.
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ENGINE SPECIFICATIONS 120 MODEL 140 MODEL . (

1. General Specifications

eee.. 4 -In-line

Type ~-No. of Cylinder .+ eeeeeeececonenceenoasss 4=-In-line «.coaon..
Valve Arrangement .. ...¢c ¢« “ e eesoenasssseass Inhead «veveveeeeeeaeaas Inhead
Bore and Stroke . . ¢ « o e e s e 0 oo o et et ee. 3,875 x3.250" L. i ie.... 4.000" x 3.60"
Piston Displacement +...+eseeoseeeaevsaas. 153 CubicInches ........... 181 Cubic Inches
No. System (front tO rear) « v« v v vttt e v v evoneenes 1-2-3-4 ..., 1-2-3-4
FiringOrder. ... ceeceavoeeossnsencsaoceseee 1-3-4-2 ., ..00000ieens 1-3-4-2
Compression Ratio. « « v e v s s vttt nvevoseenssacase 8301 (i eveeeesese B84tol

Compression PreSsure « o o o s e e v s o s ssassaoeeesssas I3O0PSI¥ .00 nen. .. 130 PSI*
Water Temperature Control. « « « v v v v e e ceosveeess. Thermostat oo v cevvsee.e... Thermostat
ThermostatOpens at . .. v vttt et vt vttt eeesnoanas 160°F. v vevn. ceeaeees. 160° F.
Alternator Belt Adjustment .......... 1/4-3/8" Give With Finger ..... 1/4 3/8" Give With Finger

Pressure Pressure
Full Throttle Operating Range . ......... «++..4200 -4600RPM . . .« .o .. .. .. 4200 - 4600 RPM

* At cranking speed with throttle wide open

2. Engine Dimensions, Fits and Adjustments

Pistons:
4 o «+.. Flat - Notchedhead ........... Flat - Sump head
Clearance Limitat TopLand ............. . 0.0245" - 0.0335" ... 0 ... 0.0255" - 0.0345"
Clearance Limitat Skirt .................0.0005" -0.0015" .....0..... 0.0025" - 0.0035"
Compression Ring Groove Depth . . ... v v oo v v ee 0,200 -0.208" 4 v vt iv e 0.209" - 0.211"
OilRing Groove Depth + v ¢ v v v e v v it v e vt e v . 0.194" - 0.202" ... e el 0.190" - 0.1997
Piston Rings:
Compression Ring
Material . o v o v e oo e s oo eessvesssocscasssses CastIron .veeeeveeseeesas. Castlron e
TYPE « v v s v v s v e e eessaseneesss. Taper Face (Upper and .... Radius Face (Upper) Taper
Lower) Face (Lower)
Coating ~ Upper Ring « . ..+..c.ees+v... Flash ChromePlate .« ceeeee..... Molybdenum
Coating-LowerRing . . « . v v v v v v v e v us ... Wear Resistant ............ Wear Resistant

Width. o e v st v et st eoseevesnsneaseosas 0.0775" «0.0780" v v eeveees 0.0775" - 0.0780"
Gap ..ttt i it e ie e 0.010"-0.020" . 0.010" - 0.020" (Upper) 0.013" -
0.025" (Lower)

Oil Ring

Material o v o ¢ v e e v vt vt v e v aaennn e+ s+ .Flat Spring Steel .. ..........Flat Spring Steel
TYPE < e v e evveveeoosnaassses. Multi-piece Rail Expander ..... Multi-piece Rail Expander

and Spacer and Spacer
Coating (rail)e v v v i vt e it i e et e e e Chrome « e e et v et e noenenas Chrome
Width (Piston Groove) « « v ¢ v v v v e v v v v v un eoo 0,188 ~0.189" L.t 0.188" - 0.189"
Gap (RiNG)e v o e v oo e s sevcnncronoeaeeans 0.015" - 0.055" . ....... .... 0.015" - 0.055"
Width (RINE) o e v o o v vt v e v naeeenenns . v+ 0.150" -0.156" ..... eeee.s. 0.154" - 0.160"

Expanders ..... eeseesssssasOne-Piece Expander-Spacer ... .,_‘Qne—Piece Expander-Spacer

Piston Pins:
Length. . v it ittt ittt ittt ittt neneeaas 2.990"-3.010" ... vvvewenr.. 2,990 - 3.010"

D1ameter e e e e C et e et ae e eee. 0.9270" - 0.9273" vt iv e eeeo.. 0.9270" - 0.9273"
Clearance in Piston (new) eeesssssaaeaasss 0,00015"-0.00025" 4.0t ee..... 0.0003"-0.0004"
Wear Limitin Piston. . « « v e e ¢ e 0 v e 0 0w veenseseess 0001 L.ttt e 0.001"

Clearance inRod .. ..o e vvvvnnnann PressOOOOB"-OOOZl" e eeeeeesees 0.0008" - 0.0021"

Connecting Rods:
Material .......... 000 0eeeveevee... Drop ForgedSteel .......... Drop Forged Steel

Length G t0 G, it v i i et iiee e et e ennminnernnee 500" L it eeeennnenns .. 5.700"
Connecting Rod Bearing

MAEETHalo o v s e e s e e ee e vsonennennneeeeonnness MEOD wuuevuneennnennnnnn.. M4OO é
Effective Length « v s e v v vevnoar v onn et o0 e0.797" 0,807 ¢eeeeseeeeas 0.792" -0.822"

ClearanCe. .. ..ooeeseveaeeensssaas.. 0.0007 -0.0027" .vvven... 0.00085" - 0.00135"
EndPlay ... ..t iiiiiiineneeneseela0.008"-0.015" vevevseee... 0.008"-0.015"

|
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120 MODEL 140 MODEL

Crankshaft: .
Material . ..o voeeeeevesseoancesaessse.Nodular CastIron ...........Nodular CastIron
EndPlay . .o e ettt venesasnaassssssses 0.0027-0006" ¢cooevcevenns 0.002'" - 0.006"
EndThrustTakenBy...................RearMainBearing..........RearMainBearing
Crankpin Journal Diameter. « . v v oo v oo evs-v. 1.999"-2,000" . .. ..o, 2,099 -2.100"
Main Bearing
TYDE « vttt eesteauueeasaasasssss Precision Removable ........ Precision Removable
Journal Diameter. « v o v v oo eeeeessesees 2.2083"-2,2003" ..0vv.... 2.,2083" -2,2093"

Length .. ..... et s e ee s eeeaeaersaass 08227 (rear) « e oo v .o .. . 0.822" (rear)

0.802" (others) ' 0.830" (others)

ClearanCe . « v o v o s o oo evneooesasasses. 0.0003"-00029" .....0..... 0.0003"-0.0029"
Camshaft:

Camshaft Bearing
Material . . ¢« ¢ v v e vueeseeeaesesssq Steel Backed Babbit ..
Journal Diameter x Bearing Length.......... 1.8687"x .860" ..
Bearing Outer Diameter ~ Nos.1and2 ....... 1.999" -2.,001" ..
Bearing Outer Diameter ~No. 3 ............ 2.009" -2.011" ..
Type Of Drive v v v v e v et e veesssesnaesossssesss.Gear ..
Crankshaft Gear Material......... Hehcal Cut Nodular Cast Iron .. Hehcal Cut Nodular Cast Iron
Camshaft Gear Material. ... ..........Helical Cut Bakelite and .......Helical Cut Bakelite and
Fabric Composition Fabric Composition

..... Steel Backed Babbit
.. 1.8687" x .860"
. 1.999" - 2.001"
.+ 2,009 - 2.011"
e e e s seGear

« s ¢

Valve Systems:

Lifter Type « v oo v v v v v it e e e «+.. Hydraulic ................ Hydraulic
Rocker ATM RatiO. o v v ot v e v v v vsesaneeeeeneeass 17BtOL (oivveiineeenee. L7101
Valve Lash Adjustment -

Intake and Exhaust (hot) . v« v...... 3/4to1 Turn Down From ..... 3/4 to1 Turn Down From

: "Zero Lash' Point "Zero Lash" Point

Valve FACE ANGLE « v v v v v e vuevanoesnnonnaansssenne 45° uiiinineneneannens, 45°
Valve Seat ANl . v v v oot v vt enennnneennneeennenees 46° Lot neeaaea.. 46°
Stem to Guide Clearance - Intake Valve ....... 0.0010". - 0.0027" ........... 0.0010" - 0.0027"
Stem to Guide Clearance - Exhaust Valve . 0.0015" - 0.0032" ++ceeeeess. 0.0010" -0.,0027"
Recommended Valve Seat Width

Intake ...... e e e e e e ee.. 1/32"t01/16" ... .. eeses.. 1/32'"t0 1/16"
EXRHAUSE o v o v e v e s s enoveeioassenneeoans1/16"t03/32" (v eneeeaoss 1/16" to 3/32"
Outer Valve Spring Free Length « . ¢ vt o vvnn v vnneeeene 208" ¢ iiiieeveveenesass, 2,08
Outer Valve Spring Pressure

LbBo@ IN. v e v e vt eeovovecoesoseansass.. 18-86€@ 1.66" .,............ 78-86@ 1.66"
Lbe@ IN. v vt e et e voeenneoaseessaaes.s 170-180@ 126" ..o 0vv...... 170-180€@ 1.26"

Engine Lubrication:
Type Oil PUMP + o s v s e o s s s v seoaosessnssesonasese GEAT v evsveneenseesens. Gear
Normal Oil PresSure. « « o ceeeeeeesesees40PSI@2000RPM ..........40 PSI @ 2000 RPM
Oil Filter - Make and Type......... OMC Part Number 173232, ... AC Type PF-25 or Purolator
AC Type PF-25 or Purolator PER-49 PER-49
Crankshaft Capacity - Quarts .. ....... 3-1/2 (4 with new filter) ...... 3-1/2 (4 with new filter)

Oil Grade Recommended: Service SE-Meeting GM Spec 6136M
32 Degrees F.and AbOVE .o v et e vt nvveeeacsoaasas s o SAE30 ..., .0t ieeeee.. SAE 30
ODegrees F.t032 Degrees F. v v v v v ettt v et eenes SAE 20W . i ittt ecesosos oo SAE 20W
Below O Degrees F. .. ...... e ettt «SAE I0W it icreasaesess SAE 10W

We recommend OMC PREMIUM 4 CYCLE MOTOR OIL specially formulated for heavy duty marine use.
Ideal for OMC Stern Drive and Inboard engines. Provides superior anti-wear qualities, especially during
long high speed operation. Neutralizes acids created in all internal combustion engines, offers superior
corrosion protection. Formulated to offer superior resistance to oxidation and high temperature sludge
formation.

] NOTE
The use of Multi-Viscosity oils is not recommended.

Fuel Grade Recommendation - 120 and 140 Model engines can use leaded or low lead automotive regular
fuel of 86 or higher AKI Octane*. No lead fuel must not be used.

The use of premium grade fuels is acceptable in all engines.

*See Page 2-T7.

If detonation or spark rap occurs with recommended fuel grade and the engine is properly adjusted, change

to a higher grade which will eliminate the detonation or spark rap. We recommend usage of OMC 2+4™
Fuel Conditioner to prevent gum formation and corrosion in fuel lines, especially during storage.

.
.
.
.
.
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3. Torque Specifications

Use a reliable torque wrench to tighten the parts listed to prevent
straining or distorting the parts or possibly damaging the threads.
These specifications are for clean threads only. Dirty threads produce
friction which prevents accurate measurement of tightness. It is impor-
tant that these torque specifications be strictly observed. Overtighten-
ing to any extent may damage threads, thus preventing proper torque
from being obtained, requiring replacement or repair of the damaged

part.

TORQUE SPECIFICATIONS

TORQUE

PART APPLICATION THREAD FT. LBS. IN. LBS.
Bolt Camshaft Thrust Plate 1/4-20 72-90
Nut Connecting Rod , 11/32-24 35
Screw Coupling, Flywheel to Crankshaft " 7/16-20 60-65
Bolt.-. Cylinder Head 1/2-13 90-100
Screw Engine Mount to Cylinder Block 3/8-16 20-24
Bolt Main Bearing Cap (oiled) ’ 7/16-14 60-70
Screw Manifold to Cylinder Head 3/8-16 20-25
Filter 0Oil 1/2-20 Hand Tight
Bolt 0il Pan (end) 5/16-18 75
Bolt Qil Pan (side) 1/4-20 80
Screw Oil Pump Cover to Body 1/4-20 65-T5
Bolt Oil Pump Mounting 5/16-18 110-120
Screw Pulley to Balancer Hub (1) 5/16-24 15-20

' (2) 3/8-24 15-20
Screw Rocker Arm Cover 1/4-20 45
Plug Spark . 14 MM 15
Bolt Timing Gear Cover to Block 1/4-20 72-90
Bolt Water Pump to Block 5/16-18 13-17
Bolt Temp Sending Unit 1/2-14 20
Bolt Push Rod Cover 5/16-18 50
Bolt Distributor Clamp 3/8-16 20
Bolt Flywheel Housing to Engine 3/8-16 35-40
Screw Alternator Bracket to Engine 26-30

The following specifications are for screw sizes not shown otherwise:

-
SCREW SIZE FT. LBS. IN. LBS.

#6 - 7-10

#10 2-3 25-35

#12 3-4 35-45

1/4 5-7 60-80

5/16 10-12 120-140

3/8 18-20 220-240

4, Metric Conversions

Inches x 25.4 = millimetres (mm)
Inches x 2.54 = centimetres (cm)
Feet x 0.3048 = metres (m)
Cubic inches x 0.0164 = cubic centimetres (cm3)
Degrees Fahrenheit (°F-32) + 1.8 = degrees Celsius (°C)
Quarts x 0.94635 = litres (L)
Gallons x 3,7854 = litres (L)
, Pound-inches x 0,11298 = newton-metres (N-m)
Pound-feet x 1.3558 = newton metres (N-m)
Pounds/sq. in. x 6.895 = kilopascals (kPa)
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