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Fig. 18 Agood shot of a typical power steering pump

MAINTENANCE

The steering cable should be lubricated with water repellent grease (OMC
Triple Guard) every 60 days during the boating season, although depending
on your particular local conditions it may be necessary to shorten the
interval.

Steering Cylinder _

The steering cylinder assembly consists of the steering power cylinder
and the control valve (actuator valve on early models. A piston rod clevis at
the end of the guide tube provides connection points for the steering cable
ram and the drive unit steering arm. The steering cable casing is connected
to the other side of the control valve, while the entire assembly is mounted in
the transom plate.

[ The steering cylinder is serviced as an assembly. With the exception
of removing the cylinder rod clevis, no other overhaul procedures are
possible.

REMOVAL & INSTALLATION

CWODERATE

1. Disconnect and remove the steering cable as detailed previously.
2. Remove the cotter pin from the bottom of the remaining clevis pin
(steering arm pin) and pull the pin out.

There are two clevis pins in the guide clevis —the larger one in the
center cut-out is for the steering arm, while the smaller one on the port
side end is for the cable ram.

3. Position a small pan under the hydraulic hose connections and then
loosen the line nuts with a flare wrench; it's a good idea to cover the fitting
with a rag while loosening it to protect against any fluid spill or spray. Plug
the hoses and valve ports immediately. Move the hoses out of the way.

CAUTION

Do not move the cylinder rod until you have drained it completely.
Aside from the possible resulting fluid spray being potentially
dangerous, you'll create quite a mess in the engine bay.

4. Pull out the cotter pins running through the mounting bracket bosses
on the transom plate and then remove the 2 mounting bolts. Lift off the
assembly.

5. If the steering arm bushings require replacement, or if you wish to
replace them anyway since you've got the unit out, carefully drill two 1116 in.
(1.5mm) holes in each and pull them out with a small bent-tip awl.

6. If the clevis needs service on 1990-98 models, extend the rod fully
and wrap it with heavy paper. Clamp the rod in a soft-jawed vise being very
careful not to scratch or damage the rod's surface. OMC offers special
clamping blocks for this (# 983213) if you are so inclined. Loosen the 12mm
locknut in the end of the rod and remove the clevis.

To Install:

7. Clean all components thoroughly in solvent and dry with compressed
air.

8. Clamp the guide tube rod carefully in a vise as discussed previously.
Position the clevis on the end of the rod and tighten locknut to 23-38 ft. 1bs.
(31-38 Nm).

9. Coat new bushings very lightly with Triple Guard grease and then
press them into their bores until they seat themselves; you may have to tap
them lightly with a small mallet.

10. Thread the two mounting bolts back into the transom plate bracket
until the ends are just flush with the inside surface of the bracket.

11. Squeeze a small dab of grease into each bushing and them position
the steering cylinder into the transom bracket so the holes of each line up.
Thread the mounting bolts in by hand until they sufficiently engage their
respective bushings in the cylinder and then tighten them to 40-45 ft. Ibs.
(54-61 Nm). Continue turning the bolts until the cotter pin holes in the bolt
and the boss are in alignment. Insert new cotter pins into each hole and
bend over the ends.

12. Remove the plugs and connect the hydraulic hoses to the cylinder.
Tighten the line nut on the pressure hose (inner) to 10-12 ft. lbs. (14-16 Nm).
Tighten the return line nut (outer) to 15-17 ft. lbs. (20-23 Nm). On 1986-89
models, coat the threads with Teflon Pipe Sealant (do not use Teflon tape!)
and tighten the fittings to 95-105 inch Ibs. (11-12 Nm).

13. Move the steering arm into position in the lower portion of the clevis
so the pin holes line up correctly and then install the pin from the top side.
Insert a new cotter pin and bend over the ends.

14. Connect the steering cable. Check the fluid level in the pump
reservoir and bleed the system.

Fig. 19 Disconnectthe cable at the control
valve
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Fig. 20 Remove the anchor nut
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Fig. 21 Hold the guide tube while tightening
the anchor nut (1990-98) ;
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Fig. 22 Exploded view of the steering cylinder assembly—1990-98 models

ADJUSTMENT

¥ See Figure 24

Models utilizing power steering should not have been equipped with
atrim tab, but if your boat IS equipped with one, confirm that the tab
has been set correctly at the factory as follows.

The trim tab should be pre-set at the factory and should normally require
no adjustment. To confirmthe setting, measure from the very end of the trim
tab directly over to the port side of the anti-cavitation plate so that you
measurement is taken at a point perpendicularto the centerline of the drive
unit. Left-hand rotation units should measure 3 1/4 in. (83mm) (5 degrees to
port of the centerline), while right-hand units should measure 2 1/4 in.
(57mm) (30 degrees to port of the centerline).

If the measurement is not within specifications,loosen the trim tab bolt
) and re-position the tab to meet the correct dimension. Tighten the bolt to 28-

i . . 32 ft. Ibs. (38-43Nm} on drives through 1994; for 1994-98 drives, tighten the
Fig. 23 Hydraulic hose connections bolt to 14-16 ft. Ibs. (19-22 Nm).




14-12  STEERING SYSTEMS

D/ ﬂ b

1- Left Hand
2- Right Hand

Fig. 24 Trim tab adjustment




MASTER INDEX 14-13

ACTUATOR VALVE AND CYLINDER ASSEMBLY ............... 146
ALTERNATOR © + vt 10-11
ASSEMBLY e oot 1018
CLEANING & INSPECTION .. ... ..o 1017
DISASSEMBLY - .ot ee e 1014
INSPECTION . . - ettt et et 1011
PRECAUTIONS . .+ oo e oo 10-11
REMOVAL & INSTALLATION .+ ..o 1014
TESTING - e veee e e e 1011
ANODES (ZINCS) « + « vt eeteee e 2-48
INSPECTION - . oo 2-48
SERVICING - - - e eeeee e oo e 2-48
AUXILIARY SHAFT ..o 3-16
BALANCE SHAFT ..\ttt 5-31
GM VBV - 5-31
BASIC OPERATING PRINCIPLES . ... ...\, 1-12
N 1= A R 10-8
CABLES ..\ttt 10-10
CHARGERS ... ...\t 2.51
CHARGERS ........ o\t 109
CHECKING SPECIFICGRAVITY . ... ..o 2-49
CLEANING -« - vvevee oo 2-49
CONSTRUCTION - -t eeaat e 10-8
DUAL BATTERY INSTALLATION . ... ..o 109
LOCATION . ..o e 108
MARINE ...\ttt 10-8
PRECAUTIONS - « e et aee e 2-50
RATINGS - oo e 108
REPLACING CABLES -« - -+ e vt oeeee e 2-51
STORAGE -« -+ e oo e 2-51
TERMINALS -t 2-50
BELTS « v eeveee e e e 2-8
ADJUSTMENT . oot 2-11
INSPECTION . .+ .ttt e ettt e et e e e e 2-8
REMOVAL & INSTALLATION .. ..o 2-12
ROUTING DIAGRAMS . - - - .« e oo 2-10
BOATMAINTENANCE «+ v e vttt eneeniseneeneineenannns. 2-47
ANODES (ZINCS) + -+« v e eeeee oo 2-48
BATTERIES - -+ o e et e 2-48
INSIDE THE BOAT ... oeeeeeeeeee e 2-47
THE BOAT'SEXTERIOR ...t 2-47
BOATING SAFETY +1vvevteneenneereaneenneansnnnsanennss 1-4
COURTESY MARINE EXAMINATIONS ...................... 1-11
EQUIPMENTNOT REQUIRED BUT RECOMMENDED . . . ... .. .. 1-10
REGULATIONS FOR YOUR BOAT ......................... 1-4
REQUIRED SAFETY EQUIPMENT ................ . .. .. .. 15
BREAKER POINT IGNITIONSYSTEM . .vvvinnsinennnnns. 102
DESCRIPTION -+« vttt e e 10-32
DISTRIBUTOR - - -+« e e e 10-35
DISTRIBUTORCAP & ROTOR -« ..o eeaee oo 1034
GENERALTESTS .-+t eeteeaeiieiiaieeee e 1032
IGNITION COIL « -+« e e e 10-36
IGNITION VOLTAGE TESTS ... e e 10-33
TROUBLESHOOTING - + -+« e veeeeeeeee oo 102
BREAKER POINTSAND CONDENSER ... ... ................. 2-25
ADJUSTMENT. DWELLMETER .. ... ..\ 2-26
ADJUSTMENT. FEELER GAUGE . ... ...................... 2-26
REMOVAL & INSTALLATION . ... .o 2-25
BUY OR REBUILD? - -+« e vee e 73
CAMSHAFT
FORD2.8L et 316
FORD VB - vttt e e 6-21
GMVBIVB - et 5-31
CAMSHAFT. BEARINGSAND GEAR ... ... ....ovee . 415
GM25L3.0L - - vee e 415
CARBURETED FUEL SYSTEM .. vt vvavueennsannsannnnnns 8-3
DECELERATION VALVE ... 8-34
ELECTRICFUELPUMP ...\ 8-31
HOLLEY 2300 2BBL - - -+ veveee oo 8-16
HOLLEY 41501416014175 4BBL .. ......................... 8-22
MECHANICALFUELPUMP . ... o 8-28
OPERATION - -+ v e e e e e 8-4
ROCHESTER 2BBL . . - oo 85
ROCHESTER 4BBL « -+ veeeeee oo 8-10
SPECIFICATIONS ..o e oo oo 8-37

TROUBLESHOOTING . ..o oo oo 83

WIRINGDIAGRAMS ... .. 8-34
CHEMICALS ... . . 1-15
COMBINATIONMANIFOLD . ... 4-8

GM 250801 .. 4-8
COMPONENTLOCATIONS .. v vvavvninnsnnnnnsnnsnnsnnnnss 9-73
COOLANTFLOWDIAGRAMS v e it iiaennnes 11-9

COBRASTERNDRIVE ... ... 11-9

SPIDPSTERNDRIVE . ... e 11-10

23LFORD. ... 1111

25LBOLGM ... 11-11

A3LGMVE . 11-14

BOLBTILGMVE 11-17

BOLSBLFORDVE - ..ot 11-20

TALB2LGMVE ..o 11-22

ZSLFORD VB ..o 11-24

V6/V8 ENGINES (CARB) . CLOSED SYSTEM . .. .............. 11-25

V6/V8 ENGINES (EFI) . CLOSEDSYSTEM . .................. 11-26
COOLING SYSTEM + 4w vt iiae it iassessnscessnannsss 11-2

DESCRIPTION& OPERATION ... 11-2

DRAINING&FILLING . ... 2-37

DRIVEBELTS ... e 11-3

FLUSHINGTHESYSTEM ........coiiiii i 2-35

LEVELCHECK ... e 2-35

MAINTENANCEAND TESTING . . ... ..o 11-3

PRESSURECAPTEST ...... oo 113

PRESSURECAP . ... e 2-37

PRESSURETEST ...ttt i 2-37

RAW WATER COOLINGTEST ........ccoviiiiiiiinn 11-4

RAWWATERFLOWTEST ... 11-4

TROUBLESHOOTING .. ... 11-3
CHARGING SYSTEM ..ttt eiiini i issarnaevcacnnns 1010

ALTERNATOR ..o 10-11

ASSEMBLY ... e 10418

CLEANING& INSPECTION . .. ..o 10-17

DISASSEMBLY ... 10-14

GENERALINFORMATION. ......oooo 10-10

PRECAUTIONS . ... e 1011

REMOVAL & INSTALLATION . ..o 10-14

SYSTEMINSPECTION . ... ... 10-11

TESTING . ..o 10-11

TROUBLESHOOTING . ... ..o 10-10
CYLINDER COMPRESSION . ... 2-16
CYLINDER HEAD

FORD23L . 3-17

FORDVB . ..o 6-22

GM25LBOL ..o 4-17

GMVBIVB o 5-33
CYLINDER HEAD (CAMSHAFT)COVER . . ............cove. . 36

FORD23L .o 36
CYLINDER HEAD

OVERHAUL .. ... 75
CYLINDER HEAD (VALVE) COVER

FORDVB ... e 6-7

GM25L/B0L .. 4-6

GMVBVE ... 58
DECELERATIONVALVE ... .. ... i 8-34
DETERMININGENGINECONDITION ........................ 7-2
DIAGNOSTIC TROUBLE CODES (DTC)

FORD .o 9-19

GM 9-48
DIAGNOSTIC TROUBLE CODE (DTC) CHARTS «vuvvusvarsnnss 9-70
DISTRIBUTOR

BID 10-47

BREAKERPOINT ... ..o e 10-35

Dl 10-42

EEM 10-50

EST 10-42

SPITFIRE ... 10-50

TR 10-52
DISTRIBUTORAIRGAP ... . e 2-27
ECM PIN LOCATIONS

FORD ..o 9-21

GM 9-60
ELECTRICFUELPUMP . ... ... ... . i, 831

COMPONENTREPLACEMENT ...ttt en 8-33

DESCRIPTION ... e 8-31



14-14 MASTER INDEX

L L |
FUELSYSTEMCHECKS . ... ... . ... i e, 8-33 ENGINEMECHANICAL.FORD V8B .. vvvviviiniinieeanae 6-2
PRESSURETEST ... .o 8-33 CAMSHAFT ..o 6-21
REMOVAL & INSTALLATION ... ... 8-32 CYLINDERHEAD ... ... e 6-22

ELECTRONIC SPARK TIMING (EST) SYSTEM ... v vvieenens 1039 CYLINDERHEAD (VALVE)COVER .. .. ... 6-7

DISTRIBUTOR IGNITION {D}) SYSTEM . ...ivvirviincnncnnns 103 ENGINE. ... 6-3
DESCRIPTION ... e 10-39 ENGINE CIRCULATINGPUMP ............ ...t 6-23
DISTRIBUTOR. ... ... e 10-42 ENGINE COUPLER/TIMING RING AND FLYWHEEL .. .......... 6-16
DISTRIBUTORCAP . ... ..o e 10-42 ENGINE IDENTIFICATION . . ..o 6-2
IGNITIONCOIL . ..o e 10-45 EXHAUSTELBOW ... ..o i 6-13
IGNITIONMODULE . ...... ... e 10-42 EXHAUSTHOSES (BELLOWS) . ... 6-13
INDUCTOR ... 10-42 EXHAUSTMANIFOLD . ... 6-12
PICK-UPCOIL .. e 10-42 FRONTCOVERANDOILSEAL .........ooiiiiiiiinnt 6-20
TROUBLESHOOTING ... ..o 10-39 FRONTENGINEMOUNTS ........ ... ... oo 6-6
VISUAL CHECKS GENERALINFORMATION . . ...t 6-2

ELECTRONICTOOLS ...t 121 HYDRAULICVALVELIFTER ...... ... . .. . 6-10

ENGINE INTAKEMANIFOLD . ... ... i 6-10
FORD 2.3L .. o e 3-2 INTERMEDIATEEXHAUSTPIPE . ... ... 6-13
FORD VB o e 6-3 LOWER EXHAUST PIPE(Y-PIPE} . ... ..o 6-13
GM25L/BOL ..o 42 OILPAN . . 6-16
GMVBVE L. e 54 OILPUMP ... e 6-16

ENGINEAND DRIVEMAINTENANCE. . ....coiiiiiiiiiinennns 2-2 REAR ENGINEMOUNTS ......... ... ... o 6-6
BELTS ..o 2-8 REARMAINOILSEAL ... ... 6-18
BREAKER POINTSAND CONDENSER. .. ................... 2-25 ROCKERARMSAND PUSHRODS . ...t 6-7
CYLINDER COMPRESSION . ...... ..ot 2-16 TIMING CHAINAND SPROCKETS . ........cooiiiiiiea. . 6-20
DISTRIBUTORAIRGAP ... .o 2-27 VIBRATION DAMPER. PULLEYANDHUB ................... 6-19
FLAMEARRESTOR . ...t 2-3 ENGINEMECHANICAL.GM 2.5L/3.0L ...............olttt 4-2
FUELFILTER . ... e 2-6 CAMSHAFT. BEARINGSANDGEAR . . ... ... 4-15
IDLE SPEEDANDMIXTURE ... ........ oo, 2-27 COMBINATIONMANIFOLD . ... 4-8
IGNITIONTIMING ... ... e 2-22 CYLINDERHEAD . ...ttt iiiiiiiiieees 4-17
OVERVIEW .. .. e 2-2 CYLINDERHEAD (VALVE)COVER . ....... ..ottt ions, 4-6
PCVVALVE ... . i e 2-29 ENGINE . ... 4-2
SERIALNUMBER IDENTIFICATION . ...t 2-2 ENGINE COUPLERAND FLYWHEEL ....................... 411
SPARKPLUGWIRES ... ... ..o 2-22 ENGINE IDENTIFICATION. .. ... 4-2
SPARKPLUGS ... e 2-17 EXHAUSTELBOW ... 4-8
THERMOSTAT . .ot e 2-13 EXHAUSTHOSE (BELLOWS) . ......oii e 4-9
VALVE ADJUSTMENT ... 2-29 EXHAUSTPIPE ... 4-10

ENGINEBLOCKOVERHAUL .........cciiviiiiiiiiiinn 7-16 FRONTCOVERAND OILSEAL ... ... ...t 4-14

ENGINE CIRCULATING(WATER)PUMP . .. ... 5-34 FRONTENGINEMOUNT .......... oo 4-6
FORD V8 ... 6-23 GENERALINFORMATION. ......... oo 4-2
GMVBIVE . i 5-34 HARMONIC BALANCER. PULLEY ANDHUB . ................ 4-13

ENGINE COUPLER AND FLYWHEEL HYDRAULICVALVE LIFTER ........ ..ot 4-8
FORD23L ... . 310 OILFILTERBYPASSVALVE . ... ... i 411
GM25L/BOL .. 411 OILPAN . ..o 4-10

ENGINE COUPLER/TIMING RING AND FLYWHEEL OILPUMP .\ e e 411
FORD VB .. e 6-16 REARENGINEMOUNTS ... .. ... i, 4-6
GMVBIVE . 525 REARMAINOILSEAL ............ oooiiiiiiiiiinn. 411

ENGINE IDENTIFICATION REAR MAIN OIL SEALRETAINER ..........ccoviiinni.nn. 4-13
FORD 23L .. e 32 ROCKER ARMS & PUSHRODS. ..........oviiiiiiia 4-7
FORDVB ..\ e 6-2 ENGINEMECHANICAL.GMVBV8 .......coviiiiiiinnnanns 5-2
GM25L/B.0L ..o 4-2 BALANCESHAFT ... e 531
GMVBIVB .. 5-2 CAMSHAFT ... 5-31

ENGINE MECHANICAL-FORD23L ......cciiviivinvinnnn, 32 CYLINDERHEAD ... 5-33
AUXILIARY SHAFT .o 3-16 CYLINDERHEAD (VALVE)COVER .. ... i 5-8
CAMSHAFT . .o e 3-16 ENGINE . ... e i 54
CYLINDERHEAD ...\t 317 ENGINE CIRCULATING (WATER)PUMP .................... 5-34
CYLINDER HEAD (CAMSHAFT)COVER ...........c.covun.. 3-6 ENGINE COUPLER/TIMING RING AND FLYWHEEL . ........... 5-25
ENGINE. ... 3-2 ENGINE IDENTIFICATION. ... ...t 5-2
ENGINE COUPLER AND FLYWHEEL ....................... 3-10 EXHAUSTHOSES (BELLOWS) . ... ..o 5-20
ENGINE IDENTIFICATION. . .. ... 3-2 EXHAUSTMANIFOLD .. ... 5-17
EXHAUSTHOSE (BELLOWS) ... ..o 3-8 FRONTCOVERANDOILSEAL ..o, 5-29
EXHAUSTMANIFOLD .. ... 37 FRONTENGINEMOUNTS .......... ... ... ... ... ... 5-7
EXHAUST PIPE . ..o i e 3-8 GENERALINFORMATION. ...... ..., 5-2
FRONTCOVER ... e 3-13 HARMONIC BALANCER. PULLEYANDHUB ................. 5-28
FRONTENGINEMOUNTS ... .. ..o 35 HIGH RISE EXHAUSTELBOW ......... ...t in.e. 5-20
FRONTOILSEALS ... 3-15 HYDRAULICVALVELIFTER ... ... .o 5-10
GENERALINFORMATION. ...t 3-2 INTAKEMANIFOLD .. ............. .o 5-12
HIGH-RISEEXHAUSTELBOW ...........ccoviiiiiieinnn 37 INTERMEDIATEEXHAUSTPIPE .. ...t 5-20
INTAKEMANIFOLD . . ..o 3-8 LOWER EXHAUSTPIPE (Y-PIPE) .. .......ooveii e 5-20
OILPAN . . 39 OILFILTERBYPASSVALVE ...... 0ottt 5-24
OILPUMP e 3-10 OILPAN . .o 5-21
REAR ENGINEMOUNTS ... ... ... ... ... ... .. ..... 35 OILPUMP .. 5-23
REARMAINOILSEAL ...t 3-12 REARENGINEMOUNTS ... ... i 57
ROCKER ARMS AND HYDRAULICADJUSTERS .............. 3-6 REARMAINOILSEAL ... ...t 5-27
TIMING BELTAND TENSIONER . ...t 313 REAR MAIN OIL SEALRETAINER .................ooiee. 5-27

TIMINGSPROCKETS ... ... 315 ROCKERARMSAND PUSHRODS .. ... o e es 5-8



MASTER INDEX 14-15

TIMING CHAINAND SPROCKETS ...........cooivin e 5-30
WATERPUMP . .o 5-34
ENGINEOVERHAULTIPS ...... ... 73
ENGINERECONDITIONING v evevviiiinaneinnnnnensnnnnss 72
BUY ORREBUILD? -+« + v e veeeee e e eee e 7-3
CYLINDERHEAD ...ttt 75
DETERMINING ENGINE CONDITION . .......oovvvieie e 72
ENGINEBLOCK .......ociiiiii it 7-16
ENGINEOVERHAULTIPS ...... ..., 7-3
ENGINEPREPARATION - .o\ oo 7-5
ENGINE START-UPAND BREAK-IN ... 725
ENGINE START-UPAND BREAK-IN « ..o 725
EXHAUST ELBOW
FORD VB ittt e e 6-13
GM2BL/BOL oo 4-§
EXHAUST HOSE (BELLOWS)
FORD 231 «viviiti e e 38
FORDVB ..\ 6-13
GM25L/B.0L .o 49
GMVBIVB e 5-20
EXHAUSTMANIFOLD . . ..o iieiee e e e
FORD23L ... 37
FORD VB . ... 8-12
GMVBIVE i e Lo
EXHAUST PIPE
FORD23L ..ttt 3-8
GM25LBOL .. . 4-10
EXHAUST VALVE (FLAPPER)
FORD23L ... e 3-8
FORD VB ... i B-14
GM2BLBOL . . 410
GMVBIVE oo 521
EXPLODED VIEWS
0] Y 6-24
GM25LB.0L oo 4-18
GMVBAVB 5-35
FASTENERS. MEASUREMENTS AND CONVERSIONS .......... 1-24
BOLTS. NUTS AND OTHER THREADED RETAINERS .......... 1-24
STANDARD AND METRIC MEASUREMENTS . ................ 1-24
TORQUE -+t v oo e ... 1224
FIRING ORDERS - -+t ¢ et e et et e aaeaa 2-52
FLAME ARRESTOR -+« e et ee e e 23
FLUIDSAND LUBRICANTS e vtviiinvieniniinsnnnaannnns 2-29
COOLINGSYSTEM -+« v 2-35
ENGINE.......oooiii s e 230
FLUID DISPOSAL .+ttt eeae e 2-2¢
FLUSHING THE SYSTEM
FUELAND OILRECOMMENDATIONS .........coovvivnnns, 2-29
POWERSTEERING ...t 2-34
POWER TRIMTILTPUMP .. ... 2-45
STERNDRIVEUNIT ..o 2-41
FORD ELECTRONIC MULTI-POINT FUEL INJECTION (MFI) ...... 9-3
AIR CHARGE TEMPERATURE SENSOR (ACT) ............... 9-8
CIRCUITBREAKER - - -« oo 9-8
CLEARINGCODES . . .ot 9-20
DESCRIPTION& OPERATION . ....oovvviiiii e 93
DIAGNOSTIC TROUBLECODES .........c.ovuvvinnn .. 9-18
EEC POWERRELAY «+ v vt 9-2
ELECTRONIC CONTROLASSEMBLY (ECA) . ... ..ovov e 99
ENGINE COOLANT TEMPERATURE SENSOR (ECT) ........... 9-8
FUELINJECTOR + - o oo 9-10
FUELPRESSUREREGULATOR ... c.vvviiiiii v 9-10
FUELPUMP .t e 9-10
FUELRAIL ... 9-11
FUEL RESERVOIR/VAPOR SEPARATOR . .............u...s, 9-12
IDLE SPEED CONTROL (ISC) SOLENOID ................... 9-12
KNOCK SENSOR (KS) AND AMPLIFIER . .................... 9-12
MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR ... ........ 9-13
PINLOCATIONS ... i 9-21
READINGCODES . ...ttt 9-19
RELIEVING FUELPRESSURE ...............o.ooiiia.s. 9-8
SYSTEMDIAGNOSIS . ... 9-14
THROTTLEBODY ...t 9-14
THROTTLE POSITIONSENSOR (TP) ... 9-14
VACUUMDIAGRAMS . ... .. i, 9-21

FORD THICK FILM INTEGRATED IGNITION SYSTEM (TFl IV) .10-51
DESCRIPTION & OPERATION . .. .10—51
DISTRIBUTOR - -« e e e e 10-52
DISTRIBUTOR CAP -« o oo oo oo e e e e e e 10-52
E-CORECOIL ... ..o 10-54
STATOR  c vt ettt e ettt e e e 10-53
TEIMODULE - - - v oottt e e e e e e e e 10-55

FRONT COVER
FORD 23l . . 313

FRONT COVER AND OIL SEAL

............................................. 6-20
GM 25L/8.0L L. 4-14
CM VB - 5-29

FRONT ENGINE MOUNTS
FORD 2.3l L i e e 3-5
FORD VB oo e e e e e e 6-6
GM 2801 3.0« e e e e et 4-6
GM VBV e 5-7

FUEL AND COMBUSTION
CARBURETOR ++ vttt ettt ettt e e e et 8-2
= 9-2

FUEL AND OIL RECOMMENDATIONS . .......cvvvvnnn.. .. 2-29

FUELFILTER « « v v v v e ettt e e 2-6

FUEL FLOW DIAGRAMS i itvintt it einanncnnnnnnnnnenn 9-71

FUEL INJECTOR
FORD « ittt ettt e 9-10
GM - TBl e 9-27
M =Ml e 9-27

FUEL PRESSURE REGULATOR
FORD « ittt ettt 9-10
OM 9-29

FUEL PUMP (CARBURETOR)

ELECTRIC . v oo e e e e e 8-31
MECHANICAL - - v v vee et e e e e e 8-28

FUEL PUMP (EFI)

[=(0] ] 5 PR 9-10
GM e 9-30

GIMBAL HOUSING/TRANSOM PLATE .................c'v.t. 12-66
DISASSEMBLY & ASSEMBLY .« .« v 12-67
REMOVAL & INSTALLATION .+« oo e 12-66
SHIFTCABLESLEEVE ... . ... . i 12-67

GIMBALRING -« vttt 12-62
REMOVAL & INSTALLATION .+« v 12-62

GM THROTTLE BODY FUEL INJECTION(TBI) +'uuvveinunnnns 9-22

GM MULTI-POINT FUEL INJECTION(MFI) + v v e e cviinnanaces 9-22
CIRCUITBREAKER -+« « v ettt e et e e 9-26
CLEARINGCODES ... . i e e e 9-48
COOLANTCOVERASSEMBLY oo 9-26
DESCRIPTION & OPERATION ... ... 9-22
DIAGNOSTICTESTSCHEMATICS .. ...t 9-44
DIAGNOSTICTROUBLECODES ........ccoiiiiiiiieenn 9-48
DIAGNOSTIC TROUBLE CODE SCHEMATICS . . .. ............ 9-51
ELECTRONIC CONTROLMODULE (ECM) ................... 9-26
ENGINE COOLANT TEMPERATURE SENSOR (ECT) . .......... 9-26
FUELINJECTORS -« - e oo oo e e 9-27
FUELMETERBODY @' teeee e e e e e e ee i 9-28
FUELMETER COVER . ... 9-29
FUELPRESSUREREGULATOR ... ...ttt iii i eans 9-29
FUELPUMP o et e e e e e e e e e 9-30
FUELPUMP RELAY ..t e e e 9-32
FUELRAIL . .o 9-32
GENERALDIAGNOSTICTESTS - .o v eee v e e eeei e ieeee s 9-40
IDLE AR CONTROLVALVE (IAC) « .o o 9-33
INTAKE AIR TEMPERATURESENSOR (IAT) .+ o v oo 9-35
KNOCK SENSOR (KS) '+ v ot et iiie e iiie e eiieaeas 9-35
KNOCKSENSORMODULE ... 9-35
MANIFOLD ABSOLUTE PRESSURE SENSOR (MAP)........... 9-35
READING CODES - - oot e et i 9-48
RELIEVINGFUELPRESSURE ... ..iiiiieeeennn 9-26
SYSTEMDIAGNOSIS .. ..o 9-40
THROTTLEBODY .o v i 9-35
THROTTLE BODY ADAPTERPLATE ...........cciinee... 9-37
THROTTLE POSITIONSENSOR(TP) ... ..o ve e eeee e e 9-39
VAPOR SEPARATOR TANK/FUEL RESERVOIR . .............. 9-39

HAND TOOLS. « v v vveee et e 1-17

HARMONIC BALANCER. PULLEY AND HUB



14-16 MASTER INDEX

GM25L30L........... e s 413
GMVBIVE . e 5-28
HIGH-RISE EXHAUST ELBOW
FORD23L ..ot i 37
GMVBVE .. e 520
HOLLEY 2300 2 BBL . ovuvnreverersnnrninienananannns B8-16
ADJUSTMENT .. ..o 821
ASSEMBLY . ... .. e 8-19
CLEANING & INSPECTION ... ... e 8-19
DISASSEMBLY ............... e 817
REMOVAL & INSTALLATION ... e 8-16
HOLLEY 4150/160/41754BBL . .........ovvaviriiiiainnns §-22
ADJUSTMENT ... 8-26
ASSEMBLY ... ... . . e 8-25
CLEANING &INSPECTION ... e 8-25
DISASSEMBLY ... ... 8-22
REMOVAL & INSTALLATION ............ ...t 822
HOWTO USETHIS MANUAL ......... ... cieivin s 1-2
AYOIDING THE MOST COMMON MISTAKES ................. 1-3
AVOIDINGTROUBLE ... ... .o i 1-2
CANYOUDOIT? ..o i i e 12
DIRECTIONS AND LOCATIONS ... oiivinnninennn 1-2
MAINTENANCE OR REPAIR? ..... .. e s 1-2
PROFESSIONALHELP ........ P 13
PURCHASING PARTS ... e -3
WHERETOBEGIN ... ... i -2
HYDRAULIC VALVE LIFTER
FORDVS.............. PR §-10
GM25L30L . ..o e 4-8
GM VBV . 510
IDLE SPEEDAND MIXTURE .. ... ool 227
IGNITIONSYSTEM . ... ..ot ic s ae - 10-31
APPLICATIONS ...... ... e 10-31
GNITIONTIMING .. ... .. 222
IMPELLER . .. .o it ia s 1-4
DISASSEMBLY & ASSEMBLY . ............. oo 17
REMOVAL & INSTALLATION .......... ...t 1-4
INSTRUMENTS AND GAUGES .........0coviiinnuiaiicacns 10-55
BATTERY GAUGE . ... ... vt e 10-57
FUELGAUGE ... . oo e 10-56
OIL&TEMPGAUGES .............. .. e 10-55
SPEEDOMETER ... ... i s 10-57
TACHOMETER ........ s 10-57
INTAKE MANIFOLD
FORD 23L .o e e 38
FORD VB .. o 610
GMVBIVE L it i e e 512
INTERMEDIATE EXHAUST PIPE
FORD M8 . 613
GMVBIVE . 5-20
LOWER EXHAUST PIPE (Y-PIPE)
FORDVB . .o e S, 813
GMVBVE ... e 5-20
LOWER GEAR CASE (LOWERUNIT) . ...............ooeuee 12-36
DESCRIPTION ... 0 i e es 12-36
LOWER UNIT Lo i e 12-36
PROPELLER . .. . o e 12-80
LOWER GEAR HOUSING [LOWERUNIT} ... .................. 12-36
DISASSEMBLY & ASSEMBLY ....... ... 12-38
REMOVAL & INSTALLATION . ... e 12-36
LUBRICATION POINTS .. ..o ir e rar i inenaanans 245
GIMBAL BEARING AND U-JOINTS ..., ... ... . ...... 2-46
PROPELLER SHAFT . ... 0. it 2-45
SHIFT CABLE AND TRANSMISSION LINKAGE PIVOT POINTS ., 2-45
STEERINGSYSTEM ... ..o e 2-46
THROTTLECABLE . .. .. .. e 2-45
MANUAL STEERING SYSTEM .. .........ociiieiiiniaiaans 14-2
STEERING CABLE ... .o i 14-2
STEERINGTUBE ... i e 142
TRIM TR . e 14-3
MEASURINGTOOLS ..................... N 1-22
MECHANICALFUELPUMP .. ... . ... ..o 8-28
DESCRIPTION ............. e 8-28
FUELLINETEST..... i 831
PRESSURETEST ... ... ot i 8-31

REMOVAL & INSTALLATION .. ... .. e 8-2¢

VACUUMTEST .o
Ol e e e
LEVELCHECK ... .. i e
OIL&FILTER CHANGE .. .. ... .. e
OIL FILTER BYPASS VALVE
BMZELA.0L ... e e
GMVBAVE L. e i e
OIL PAN
FORD2BL ot i
FORD VB . .o e
GM2ELB.0L .o e
GMVBVE ... e
OtL PUMP
FORD 23L oo ottt
FORD Y8 e e
GM25LR0L . ..o e
GMVBNVE ................0o e

PCYVALVE .............. e :

PIVOTHOUSING - o+ oo DO
REMOVAL & INSTALLATION . ... .. RO
POWER STEERING COOLER .+ o ov e
POWER STEERING CYLINDER . ......oeovieeiniinnns
POWER STEERING PUMP . ... o oo eeierininnn
POWER STEERING SYSTEM .............0ceevereneneaens,
ACTUATOR VALVE AND CYLINDER ASSEMBLY ..............
BLEEDING ... .. «.vreneees e e eainerinannns
DESCRIPTION .. .
FLUDLEVEL «......ootin., DO TP
MAINTENANCE PROCEDURES . ... . vovviiinens
POWER STEERING COOLER . ... o et ieeieennnnnn,
POWER STEERING PUMP ... ... .... IR
STEERING CABLE . .. ... .. RO
STEERING GYLINDER - . vovee et iieianann
TESTING - ..o eevoee e e e
TRIMTAB oo e
POWER TRIM AND TILT - 198-98 COBRA, KING COBRA,
SPSX)AND DP -+ nenenesnsnssrnrnenrsnranrenrasnsns
DESCRIPTION .« v v e es e eaee i eeen
HYDRAULIC LINES & MANIFOLD ... oo oeoeeen s,
SERVICE PRECAUTIONS . ... ..o e eiiiaenans
SYSTEMBLEEDING © -« oo oo
SYSTEMTESTING ..o vvvvvne oo ee e
TRIMUMTER ............... DR
TRIMSENDER - @ oot
TRIMAILT CYLINDER - oot e e
TRIM/TILT PUMP ASSEMBLY ... . .. ORI
TROUBLESHOOTING .. .. ... ORI TE R DU
POWER TRIMTTILT SYSTEMS
1986-88 COBRAAND KING COBRA .. ..., ...cvovnrn..
1989-98 COBRA, KING COBRA, SP(SX}ANDDP . .............
POWER TRIMILT PUMP . ...\ eeaeeececninin
FLUD LEVEL e inene e,
PRESTOLITE INTEGRAL BREAKERLESS INDUCTIVE
DISTRIBUTOR {BID) SYSTEM .......ovvrereearnssnencnenns
DESCRIPTION . ..eovvvvvnn e DO
DISTRIBUTOR .+« o+ oo
DISTRIBUTOR CAP -+ oo e oo
{GNITION COIL . .
PRIMARY VOLTAGE TEST .\ \vtvneeeeeaeneeiinnenes
SENSORAIR GAP ... vt ot inee e e ieirnrranann
TROUBLESHOOTING -+ v e e eieeaeens
VISUAL CHECKS .+~ ooe s e oo oo
VOLTAGE DROPTEST ... oo
PROPELLER ..« -+ oo v et
REMOVAL & INSTALLATION . ... oo oo e eiiiieeeenn
RAW WATER PUMP (IMPELLER} . ... ... \ovvrreeeenennnn.
DISASSEMBLY & ASSEMBLY . ... o vvnieeananenennn..
REMOVAL & INSTALLATION ... .. o0 oviriaaaeeeesin,
REAR ENGINE MOUNTS
FORD 281 -+ v v e e e e
FORD VB - oo e oo e e
GM2BLBOL oo
GMVBIVE ..o e
REAR MAIN OIL SEAL
FORD23L ....oovveennn, ORI TR
FORDVS ............... DO RO

10-49
10-46



MASTER INDEX 14-17

N T .
GM25L/B.0L e 4-11 METRIC BOLTS . TYPICALTORQUEVALUES ................ 1-26
GM VBV oo 5-27 STARTER .+t ittt et e 10-90
REAR MAIN OIL SEAL RETAINER TORQUE
GM 25L/8.0L o e 4-13 CARBURETOR ...t i e 8-37
GM VBV ottt e e 5-27 = = P 9-77
REGULATIONSFOR YOURBOAT .. 14 ENGINE.FORD23L ... i 3-19
RELIEVING FUEL PRESSURE ENGINE . FORD V8 ...\ o ittt et i eeiie e e 6-26
=] = 5 1 ENGINE .GM 25L/3.0L « oo v oo e et eeeie e 4-21
OM et ENGINE . GMVB/V8 oo iiene it iein e aiian 5-39
REQUIRED SAFETY EQUIPMENT ................ STERN DRIVE vt ettt e e e e e e 12-71
ROCHESTER2BBL +v'vvvvnvenreneeeessennnnns TUNE-UP ..ot 2-57
ADJUSTMENT - -+ et ettt ettt i et e et aa e aes U.S. STANDARD BOLTS . TYPICALTORQUE VALUES ......... 1-26
ASSEMBLY .o e e VOLTAGE REFERENCE VALUES (FORDEFI) ................ 9-20
CLEANING & INSPECTION . . ...t oo e e e v SPITFIRE/ELECTRONIC ENGINE MANAGEMENT (EMM) SYSTEM . 10-49
DISASSEMBLY ..\ttt e e COILMODULE vttt et 10-50
REMOVAL & INSTALLATION .. ..o e e e ee e DESCRIPTION & OPERATION « v v vvviite e ieeveaannens 10-49
ROCHESTER 4BBL ..vvvivnnrrnncnrennans ‘e DISTRIBUTOR .+« et vttt e e ettt e 10-50
ADJUSTMENT . ............. P EEMMODULE . . ..ot et e 10-51
ASSEMBLY ..t e KNOCK SENSOR ..ottt ei et e i evie e iee e 10-51
CLEANING & INSPECTION . . ... et eeaee s SYSTEMCOMPONENTS ..........oiiiiiiiiiienene. ... 10-50
DESCRIPTION .\ttt e e e e e v e TIMING RING ... e it e i e 10-51
DISASSEMBLY . e TIMINGSENSOR ... et et i e e iaranaens 10-51
REMOVAL & INSTALLATION ............. e SPRING COMMISSIONING ,..vvvvnnnsssnsnsness Cerarrranas 2:52
ROCKER ARMS & HYDRAULIC ADJUSTERS STARTER .ttt et e e 10-20
FORD 2.3L vi ittt e e 3-6 DISASSEMBLY & ASSEMBLY . .. ......... e, 10-24
ROCKER ARMS & PUSH RODS PINIONCLEARANCE . ... et e rcaaiaeann 10-30
FORDVS -« e 6-7 REMOVAL & INSTALLATION . . 4 e e ce e e e v venans 10-23
GM 2.8L3.0L -ttt 4-7 TESTING « vt et ettt e et 10-22
GM VBV ot et e e 5-8 =] =1 5 1P 10-22
SAFETYINSERVICE + vt vvrvinnaneenrsneseesensonerens 1-11 OM e et 10-22
DOS i e e e 1-11 TROUBLESHOOTING . ..o et ie e e 10-21
DONTS oottt e e e e 111 STARTER CIRCUIT + vttt ctnrrrcncnennnnnnnnenenennns 1019
SAFETYTOOLS ..o 1-15 DESCRIPTIONAND OPERATION .« .o 10-19
SELECT (POWER) TRIM AND TILT . 1986-88 COBRA DISASSEMBLY & ASSEMBLY . ..o v 10-24
ANDKINGCOBRA -t iiii it i e cncienenns 13-2 PINIONCLEARANCE ...ttt eaen 10-30
DESCRIPTION .« v vvvvte e et e 13-2 PRECAUTIONS . . e e 10-21
SERVICEPRECAUTIONS . ..ot 13-7 REMOVAL & INSTALLATION -+« oo e oo 10-23
SYSTEMBLEEDING .. ..o 13-7 SOLENOID '« vttt e 10-30
SYSTEMTESTING ...t e 13-7 STARTERMOTOR ..ottt ettt ettt e 10-20
TRIMSENDER - .o oot ey 137 TESTING -« v e ettt e e e e e e 10-22
TRIMTILTCYLINDER . ..o i v e enas 13-8 =] ] 10-22
TRIMTILT PUMP ASSEMBLY ... e 13-11 OM e 10-22
TROUBLESHOOTING .« .o ot ei e v e e i eireees 13-4 TROUBLESHOOTING . oottt eei e e 10-20
SENDINGUNITSAND SWITCHES ... ovviviienrirvnannasans . 10-58 STEERING CABLE
AUDIO WARNING SYSTEM ...ttt iee i 16-58 MANUAL ottt e et e et e 14-2
IGNITIONSWITCH ..o o e 10-59 POWER . . oottt e e e e e 14-7
OILPRESSURESENDINGUNIT . ...t o e eia s 10-58 STEERINGTUBE ...\ttt e e it 14-2
WATER TEMPERATURE SENDER ... ... et 10-58 STERNDRIVE .. ........... P 2-41
SERIALNUMBER IDENTIFICATION .. ...t 22 CHECKING FORWATER ... vii ittt i e 2-41
ENGINE . ..o 22 DRAINAND REFILL © .ottt i 2-42
STERNDRIVE . . oo e i 23 FLUIDLEVEL . .iviit ittt e 2-41
TRANSOMASSEMBLY ... e s 23 REMOVAL & INSTALLATION ..« v v te vttt ieeaaes 12-3
SHIFTMECHANISM . ... e 12-35 TRIM SENDING UNITADJUSTMENT . .vvivee e 12-6
DISASSEMBLY.ASSEMBLY & SHIMMING ................... 12-35 STERN DRIVE UNIT . COBRA. KING COBRA. SP, SX,
REMOVAL & INSTALLATION .. ..ottt e 12-35 SX COBRA.DP AND DP DUOPROP MODELS ..« v v vvvecvenenn 12-2
SOLENOID .. oiit it e e 10-30 DESCRIPTION .ttt e et e e i 12-2
REMOVAL & INSTALLATION . ... ... i e et 10-30 LOWER GEAR CASE ...\ttt 12-36
SPARK PLUGS .\t 217 SPECIFICATIONS . . oo e e eeee e 12-71
SPARKPLUGWIRES ...t .. 222 STERNDRIVEUNIT ... et 12-3
SPECIALTOOLS . v vttt e e e e e e 1-21 TRANSOMASSEMBLY ..ottt i 12-62
SPECIFICATIONS TROUBLESHOOTING ..ottt ie e eee i 12-2
ALTERNATOR -+t ettt oo i 10-89 UPPER GEAR HOUSING .« .\ ieeaaaaenn 12-6
CAPACITIES - -« v oot 2-63 SYSTEM DIAGNOSIS
CARBURETOR «+ et ettt et e e 8-40 FORD « vttt et e e 9-14
CARBURETORAPPLICATIONS ..ot viiie e 8-38 OM e 9-40
CONVERSIONFACTORS ..o ie e 1-25 THERMOST AT . ottt e e e e et et 2-13
DRIVE MODELAPPLICATIONS . . . .. oo e 12-73 THROTTLE BODY
ENGINE FORD .+ttt ittt e et e e e 9-14
FORD 23l oo e 3-20 OM o TBl vttt et e e 9-35
FORD 5.0L/5.8L V8 vttt e 6-27 OM ML ettt e e e e 9-37
FORD 7.5L V8 v vt et ettt e e et eeeea s 6-29 TIMING BELT AND TENSIONER
GM 28L/3.0L v v 4-22 FORD 2.3 vttt et e s 3-13
GM VBV o 5-43 TIMING CHAIN AND SPROCKETS
ENGINE APPLICATIONS . .« v e e oo e e e 2-55 FORD V8 . o oottt et e e 6-20
IGNITION SYSTEMAPPLICATIONS ... ..o 10-31 CMVBIVE e 5-30
MAINTENANCE INTERVALS . . ..o oo 2-64 TIMING SPROCKETS



14-18 MASTER INDEX

FORD 2.3L ..t i 3-15
L 1-17
ELECTRONICTOOLS . ... .o 121
HANDTOOLS ... e 1-17
MEASURINGTOOLS. . ... ... 1-22
OTHERCOMMONTOOLS ........... ..o 1-20
SPECIALTOOLS ... .. ot 121
TOOLSAND EQUIPMENT .uuiesiiiiinnaneninnnanrcacnes 1-15
CHEMICALS .. ... 1-15
SAFETYTOOLS ... 1-15
TRANSOMASSEMBLY .. cviiiiisiiicritnaneaiaeainsaansas 12-62
DESCRIPTION .. ... e 12-62
GIMBALHOUSING/TRANSOM PLATE . ..................... 12-66
GIMBALRING ... ... .. 12-62
PIVOTHOUSING. . ...... ... .. . . 12-62
TRIM TAB
MANUAL .. 14-3
POWER . ... 1411
TRIM/TILT SYSTEMS
1986-88 COBRAAND KING COBRA ........................ 13-2
1989-98 COBRA, KING COBRA. SP(SX) ANDDP .............. 13-15
TROUBLESHOOTING .+ v vviu it vt naannnannansnansas 1-11
BASIC OPERATINGPRINCIPLES ... ....... oo 1-12
BIDIGNITION ... ..o 10-46
BREAKERPOINTS ... ... 1032
CARBURETOR .. ... 8-3
CHARGINGSYSTEM ... e 1010
COMBUSTION RELATED PISTONFAILURES . . ............... 8-4
COMMON PROBLEMS (CARBURETOR} .................... 8-3
COOLINGSYSTEM . ... 11-3
ELECTICALSYSTEMS ... .. ..., 10-6
ENGINEOVERHEATS . ... ... e 11-3
ESTIGNITION ... ... 10-39
MAINTENANCE . ... ... e 2-66
POWERTRIMDIAGNOSTIC .. ... 13-18
SELECTTRIMDIAGNOSTIC .. ...t 13-5
STARTER .. 10-21
STARTERCIRCUIT . ... 10-20
STERNDRIVE . . ... 12-2
WATERINCYLINDERS . . ... ... ... 11-3
WATERINOIL . ...l 11-3

U-JOINT/DRIVE SHAFTASSEMBLY . ........... ... ...t 12-33

DISASSEMBLY & ASSEMBLY .. .. .'vvveesine e eineenn. 1233
REMOVAL & INSTALLATION . . ...\ eeseeeeiaiaaeees 12:33
U-JOINTBELLOWS . . e e e et eeee e et eeeeee e 12-34
REMOVAL & INSTALLATION . . . .+ v e e e aaaeaens 1234
UNDERSTANDING AND TROUBLESHOOTING
ELECTRICALSYSTEMS + .+« v uvveeennnseemnesinerernnens 102
BASIC ELECTRICALTHEORY ...........ccoecneaerercren 102
ELECTRICAL COMPONENTS . . ivaeneennnen 10-2
TESTEQUIPMENT ...\ttt ee e ieane e 104
TROUBLESHOOTING .. ... eeeee e tereeeeaeeenen 106
WIRE AND CONNECTOR REPAIR . .. ...\ ceeerreccannnn 10-7
UPPER GEAR HOUSING -+ vsvesineeeseenasanannnnses 126
BACKLASH AND SHIM ADJUSTMENTS
DISASSEMBLY & ASSEMBLY . ... ..''vvvvveeeeneee e 128
REMOVAL & INSTALLATION . . . .+« ceescoeeeaeeieneenss 126
UPPER GEAR HOUSING ..+ .vveeeeneaeraneanneeenenn 126
DESCRIPTION .+ v ettt et e e e e e e araeees 126
SHIFT MECHANISM ..o eaeeeaeenenee 12:35
UPPER GEAR HOUSING ... ..\vveees eeieieiieennenns 126
U-JOINTIDRIVESHAFT ASSEMBLY ... ... veenvrcrencnen 1233
VALVE ADJUSTMENT ... .ot eeeieeaeiaeeea 229
FORD 231 vttt et 37
FORD VB . ..ttt e ettt e 89
GM25L/3.0L « e eve e e e ee e e i 47
GMVBIVE ..o, 59
VIBRATION DAMPER, PULLEYAND HUB . ...\ venea 619
FORD VB . . veeeveeeeeaeainnas N 619
WATER CIRCULATINGPUMP . ... . tsceeceiaeet e 11-8
WATER PUMP .. ... e e et ee e e 534
GMVBNB ... ieeenes R 534
WINTER STORAGE « + + + vt vuvetseensvncenneanarnreineanaen 2:51
WINTER STORAGE CHECKLIST ... ..'vveereeannnnnns 251
WIRING DIAGRAMS
CARBURETOR ...\ttt 834
DIAGNOSTICTESTS (GM) ..o eveeeeeeaaaeann 9-44
DTC .ttt e e 951
EFISYSTEM (FORD) .+t veveeeeeeeeeeeeean 9-53
EFISYSTEM (GM) ..o e e 9-56
ENGINE . ..o oo e 10-60
MAIN HARNESS .. ..ot 10-86
TRIMTILT & o vt 13-33



ENGINE FINDER ' . :

The following listing contains all engines covered in this manual

Coverage
Model/L Engine/Cylinder Years
23L 140CID, 4yl oo 1987-90
25l 153CID, 4yl oo 1986
3.0L 181CID Ayl vvv e 198698
30HC 181CID Ayl «v oo 19909
4.3L 262CID, V6 .. .1986-98
43 HO 262CID, VB ..o 199093
5.0L 302CID, VB (Ford). . .. ..o 1989%
5.0 HO 302CID. VB (Ford). ... ..ovvveeecee e 1990-93
5.0L 305CID, VBGM) ... 1986.88. 1993
5.7L 350CID,VB(GM) ..o 1986.92. 1994 & 1996-98
57LE 350CID,VB(GM) ..o 199092
5.8L. 351CID, V8 (Ford). . ......oeveee i 1989-96
6.8 HO 351 CID. V8 (FOId) . . ..\ 1995
58LE 351CID, VB (Ford). . .......coveiiii 199198
740 454CID,VB(GM) .. .ov e 1988.1990%8
7.5L 460CID. VB (Ford). .. ... vovneni i 198790
g.2L 502CID,VB(GM) ....oveviin 1992-93, 1998
262 262CID, VB. ..t 1989
350 350CID,VB(GM) . ..o 1989-91
351 351CID, VB (Ford). ..o 1992-94
454 454CID.VB(GM) ... 1988.1990%3
454 HO 454CID,VB(GM) oo 1991-93
480 460CID. VB (Ford). . . ..o 1988-90

502 502CID,VB(GM) ...t 1992-93
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SERVICE MANUAL

Periodic Servicing

SERVICE FUNDAMENTALS
PERIODIC SERVICING

Many of the troubles related to out-
board motors will be much easier to
repair if noticed before they result in ex-
tensive damage and sometimes the lack
of proper servicing is the primary cause
of failure. The following service and in-
spection schedule can be used as a guide.
If the motor is operated under severe
conditions, the intervals should be
shortened.

NOTE: This schedule of mid-season
service, off-season storage and pre-
season preparations is taken from the
Marlne Service Manual of Recommended
Practlces which is copyrighted by the
Boating Industry Association.

MID-SEASON (OR EVERY 50
HOURS)

1. Drain and flush gearcase. Refill to
correct level using manufacturer’s
recommended lubricant.

2. Remove and clean fuel filter bowl.
Replace fuel bowl element. Always use
new filter bowl gasket.

3. Clean and regap spark plugs to
recommended gap. Replace worn or
burnt spark plugs. (Use new gaskets and
torque plugs to manufacturer's recom-
mendations).

4. Check propeller for correct pitch.
Replace if propeller is worn, chipped or
badly bent.

5. Lubricate all grease fittings, using
manufacturer’s recommended lubricant.

6. Check remote control box, cables
and wiring harness.

7. Check steering controls; lubricate
mechanical steering.

8. Lubricate all carburetor and
magneto linkages with manufacturer’s
recommended lubricant.

9. Adjust tension on magneto and/or
generator drive belts.

10. Clean and coat battery terminals
with grease.

11. Check water pump and ther-
mostat operation.

12. Check breaker points’ condition
and timing.

13. Check carburetor and
synchronization.

14. Check carburetor adjustment.

OFF-SEASON STORAGE

ignition

Operate motor in test tank, or on boat,
at part throttle with shift lever in
neutral. Rapidly inject rust preventative

oil (with pump type oil can) into car-
buretor air intake, or intakes, until
motor is smoking profuselv. Stop motor
immediately to prevent burning oil out
of eylinders. This will lubricate and pro-
tect internal parts of powerhead while
motor is in storage. If motor was last
operated in salt water, run it in fresh
water before preparing it for storage.

1. Place motor on a stand in normal
upright position. Remove motor cover.

2. Retard throttle all the way and
disconnect spark plug leads. Manually
rotate motor flywheel several times to
draing the water from water pump.

3. Drain carburetor float chamber.
Remove fuel filter bowl-drain, clean
and replace filter element and gasket.

4. Clean and lubricate electric starter
drive mechanism.

5. Completely drain and clean fuel
tank.

6. Remove propeller and check for
condition and pitch. Clean and liberally
lubricate propeller shaft. Replace pro-
peller drive pin if bent or worn. Replace
propeller using new cotter pin or tab
lockwasher.

7. Drain and refill gearcase, using the
manufacturers recommended lubricant.

L2
a1

8. Wipe over entire external motor
surface with a clean cloth soaked in light
oil.

9. Store in an upright position in a
dry, well-ventilated room. To prevent
accidental starting, leave spark plug
leads disconnected.

10. Remove battery from boat and
keep it charged while in storage.

PRE-SEASON PREPARATION

1. Remove, clean, inspect and proper-
ly gap spark plugs. Replace defective
plugs. (Use new gaskets and torque
plugs to manufacturer's recommenda-
tions,)

2. Remove oil level plug from gesr-
case and check for proper vil level.

3. Theroughly clean and refinish sur-
faces as required.

4. Check battery for full charge and
clean terminals. Clean and inspect bat-
tery cable connections. Check polarity
before installing battery cables. Cover
cable connections with grease to prevent
corrosion.

5. If possible, run motor in test tank
prior to installing on boat. Check water
pump and thermostat operation.

-

Proper maintenance le important.
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Trouble-shooting

SALT WATER CARE

Motors that are operated in salt water
require some speeial care to combat the
possibility of corrosion resulting from
such use. If possible, tilt motor out of
water and flush cooling svstem and out-
side of lower unit with fresh water im-
mediately after each use,

Spacial care is needed if motor Is used in sait
water.

The aluminum-silicon alloys used for
outhoard motor castings are relatively
resistant to corrosion from oxidation but
are very susceptible to palvanic action
and the resultant corrosion if un-
protected.

Oxidation is the destruction of a useful
form of metal resulting from a chemical
combination of the clement with oxygen.
Although oxidation can occur under
water, the most favorable environment
is the atmosphere under extreme condi-
tions of warmth and humidity. Rustisan
iron oxide and the best known example
of oxidation. The oxidation of aluminum
leaves a white, powdery coating on the
surface of the metal which protects it
from further oxidation, and aluminum
can withstand years of exposure to the
atmosphere without harmful effect.

Briefly described, galvanic action is an
electrical process where atoms of one
metal are carried in a solution and
deposited on the surface of a dissimilar
metal. Chrome or nickel plating are con-
trolled forms of galvanic action. Each
metallic element has a particular degree
of susceptibility to galvanic corrosion,
and purc aluminum is second only to
magnesium in this scale. The aluminum
alloys are somewhat less susceptible
than pure metal, and galvanic action can
he effectively stopped by painting or
other surface protection. Aluminum
parts are protected by a process known
as anodizing, which deposits a hard, pro-
tective coating of aluminum oxide over
the surface. The anodized surface is im-
pervious to corrosion from any source,
but is only effective if unhroken. Scrat-
ches or abrasion can expose the un-
protected metal,

Galvanic action is more prevalent in
salt water because of the presence of
minerals in the water which makes it
more effective as a conductor. The ac-
tion can be hastened by the presence of
stray electric currents, and hatteries or
other sources of electricity should be
disconnected when not in use. Some pro-
tection is offered by attaching a small
block of more susceptible metal in the
water near the part to be protected. This
small block then becomes the target of
galvanic action and is consumed, but the
valuable part is spared.

OUTBOARD MOTOR

All motors, but especially those used
in salt water, should have an adequate
coverage of appraved paint. Paint bonds
well to an anodized aluminum surface,
but is difficult to apply to uncoated
aluminum. Use only an approved paint,
applied according to instructions.

WARNING: Most manufacturers do not
recommend the use of antifouling paint
on any pant of the motor. Antifouling
paints contain mercury or copper which
can cause galvanic corrosion In the
presence of aluminum.

TROUBLE-SHOOTING

Intelligent service is normally divided
into two basic functions; that of deter-
mining the cause of trouble, and correct-
ing the trouble after cause has been
determined. The cause may be obvious
in many cases, where broken, worn or
damaged parts are apparent. Repair in
these cases becomes merely a matter of
renewal and adjustment. Many of the
performance problems, however, are
not so apparent and the first task of the
experienced service technician is that of
determining the cause.

The experienced serviceman generaliy
develops and follows a logical sequence
in trouble-shooting which will most like-
ly lead him quickly to the source of trou-

ble. Some of the points to check may not
be applicable to certain outhoard
motors.

NOTE: This sequence {items 1 through
27) is taken from the Marine Service
Manual or Recommended Practices which
is copyrighted by the Boating Industry
Association.

1. Manual starter rope pulls out, but
pawls do not engage.
A. Friction spring bent or burred.
B. Excess grease on pawls or
spring.
C. Pawls bent or hurred.

Develop an orderly procedure when trouble-shooting.
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2. Starter rope does not return.

A.

B.
C.

Recoil spring broken or bind-
ing.

Starter housing bent.

Loose or missing parts.

3. Clattering manual starter.

A.
B.
C.

D.

Friction spring bent or burred.
Starter housing bent.

Excess grease on pawls or
spring.

Dry starter spindle.

4. Electric starter inoperative.

A.
B.
C

~TO m mO
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K.

Loose or corroded connections
or ground.

Starting circuit safety switch
open, or out of adjustment.

. Under capacity or weak bat-

tery or corroded hattery ter-
minals.

. Faulty starter solenoid.
. Moisture

in electric starter

motor.

. Broken or worn brushes in

starter motor,

. Faulty fields.

Faulty armature.
Broken wire in harness or con-
nector.

. Faulty starter key or push but-

ton switch.
Worn or frayed insulation.

5. Electric starter does not engage but
solenoid clicks.

. Loose or corroded connections

or ground.

. Weak battery.
. Faulty starter solenoid.
. Broken wire in electric har-

Nness.

. Looseorstripped post onstarter

motor.

. See steps in number 4,

6. Hard to start or won't start.

A
B
C
D
E.
F
G
H

M.

. Empty gas tank.
. Gas tank air vent not open.
. Fuel lines kinked or severely

pinched.

. Water or dirt in fuel system.

Clogged fuel filter or screens.

. Motor notbeing choked to start.
. Engine not primed-pump

primer system.

. Carburetor adjustments too

lean (not allowing enough fuel
to start engine).

. Timing and sychronizing out of

adjustment.

. Manual choke linkage bent-

auto choke out of adjustment.

. Spark plugs improperly gap-

ped, dirty or broken.

. Fuel tank primer inoperative

(pressurized system).
Ignition points improperly gap-
ped, burned or dirty.

Hy Xom O

7. Low

. Loose, broken wire or frayed

insulation in electrical system.
Reed valves not seating or
stuck shut.

Weak coil or condenser.
Faulty gaskets.

Cracked distributor cap or
rotor.

Loose fuel connector.
Electronic ignition component
malfunction.

speed miss or motor won't idle

smoothly and slowly enough.

Tomm o9 O W
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. Exhaust gases

. Too much oil - too little oil,

Timing and sychronizing out of
adjustment,

. Carburetor idle adjustment

(mixture lean or rich).

. Ignition points improper (gap,

worn or fouled).

. Weak coil or condenser.

. Loose or broken ignition wires.
. Loose or worn magneto plate.
. Spark plugs (improper gap or

dirty).

. Head gasket, reed plate gasket

(blown or leaking).

. Reed valve standing open or

stuck shut.

. Plugged crankcase bleeder,

check valves, or lines.

. Leaking crankcase halves.
. Leaking crankease seals (top or

bottom.)
returning
through intake manifold.

. Electronic ignition component

malfunction.

8. High speed miss or intermittent

spar
Al

B.
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k.

Spark plugs improperly gapped
or dirty.

Loose, leaking or broken igni-
tion wires.

Breaker points (improper gap
or dirty; worn cam or cam
follower).

Weak coil or condenser.
Water in fuel.

Leaking head gasket or ex-
haust cover gasket.

Spark plug heat range incor-
rect.

. Engine improperly timed.

Carbon or fouled combustion
chambers,

Magneto or distributor poorly
grounded.

Distributor oiler wick bad.
Electronic ignition component
malfunction,

9. Coughs, spits, slows.

A.

B.

Idle or high speed needles set
too lean.
Carburetor not synchronized.

>
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Trouble-shooting

Leaking pgaskets in induction
system.

Obstructed fuel passages.
Float level set too low,
Improperly seated or broken
reeds.

Fuel pump pressure line rup-
tured.

Fuel pump (punctured dia-
phragm), check valves stuck
open or closed, fuel lines leak.

. Poor fuel tank pressure {pres-

surized system).
Worn or leaking fuel connec-
tor.

10. Vibrates excessively or runs rough
and smokes.

A

I o mEg ow
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L.

Idle or high speed needles set
too rich.

. Too much oil mixed with gas.
. Carburetor not synchronized

with ignition properly.

. Choke not opening properly.
. Float level too high.
. Air passage to carburetor ob-

structed.

. Bleeder valves or passages

plugged.

. Transom bracket clamps loose

on transom.

. Prop out of balance.
. Broken motor mount.
. Exhaust gases pgetting inside

motor cover.
Poor ignition —see number 8.

11. Runs well, idles well for a short
period, then slows down and stops.

A,

[ —
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Weeds or other debris on lower
unit or propeller.

Insufficient cooling water,
Carburetor, fuel pump, filter or
screens dirty.

Bleeder valves or passages
plugged.

. Lower unit bind (lack of lubri-

cation or bent.)

. Gas tank air vent not open.
. Not enough oil in gas.
. Combustion chambers

and
spark plugs fouled, causing
preignition,

. Spark plug heat range too high

or too low.

. Wrong propeller (preignition).

Slow speed adjustment too rich
or too lean.

12. Won't start, kicks back, backfires
into lower unit.

oo owp

Spark plug wires reversed.

. Flywheel key sheared.
. Distributor belt timing off

(magneto or battery ignition.)

. Timing and synchronizing out

of adjustment.

. Reed valves not seating or

broken.
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Trouble-shooting

13. No acceleration, low top Rpm.

Al
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Improper carburetor adjust-
ments.

. Improper timing and synchro-

nization.

Spark plugs (improper gap or
dirty).

Ignition system malfunction.
Faulty coil or condenser.
Loose, leaking or broken igni-
tion wires.

Reed valves not properly seated
or broken.

Blown head or exhaust cover
gasket.

. Weeds on lower unit or pro-

peller.

. Incorrect propeller.

. Insufficient oil in gas.

. Insufficient oil in lower unit.
. Fuel restrictions.

Scored cylinder —stuck rings.
Marine growth, hooks, rockers
or change in load of boat,
Sticky magneto plate.

Carbon build-up on piston head
at deflector.

14. No acceleration, idles well but when
put to full power dies down,
A. High or low speed needle set

—_—

K.
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too lean.

Dirt or packing behind needles
and seats.

High speed nozzle obstructed.
Float level too low.

Choke partly closed.

Improper timing and synchro-
nization.
Fuel lines
structed.

or passages ob-

. Fuel filter obstructed. Fuel

pump not supplying enough
fuel.

. Not enough oil in gas.
3.

Breaker points
gapped or dirty.
Bent gearcase or exhaust tube.

improperly

15. Engine runs at high speed only by
using hand primer.

F.
G.
H.

MY o we

Carburetor adjustments.

. Dirt or packing behind needles

and seat.

. Fuel lines or passages ob-

structed.

. Fuel line leaks.
. Fuel

pump not
enough fuel.

Float level too low.
Fuel filter obstrueted.

Fuel tank or connector at fault.

supplying

16. No power under heavy load.

A.

B
C.
D

Wrong propeller.

. Weeds or other debris on lower

unit or propeller,
Breaker points
gapped or dirty.

improperly

. Stator plate loose.

TG m

Ignition timing over advanced
or late.

Faulty carburetion and/or faul-
ty ignition.

. Prop hub slips.

Scored cylinders or rings stuck.

. Carbon build up on piston head

at deflector.

17. Cranks over extremely easy on one
or more cylinders.

Al

Low compression,

Worn or broken rings.
Scored cylinder or pistons,
Blown head gasket.

Loose spark plugs.

Loose head bolts.
Crankcase halves improper-
ly sealed.

7. Burned piston.

O TR L N

18. Engine won’t crank over.

A

19.

=
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Manual start lock improperly
adjusted.

Pistons rusted to cylinder wall.
Lower unit gears, prop shaft
rusted or broken.

Broken connecting rod, crank-
shaft or driveshaft.

Coil heels binding on flywheel.
Engine improperly assembled.

otor overheats.
Motor not deep enough in
water.
Not enough oil in gas or im-
properly mixed.
Bad thermostat.
Seals or gaskets
cracked or broken).
Impeller key not in place or
broken.
Plugged water inlet, outlet or
cavity.
Obstruction in water passages.
Broken, pinched or leaking
water lines.
Improper ignition timing.
Motor not assembled properly.
Shorted heat light wiring.
Bad water pump impeller,
plate, housing or seal.

(burned,

20. Motor stops suddenly, freezes up.

w3

Hea

F.

No oil in gas, or no gas.

. Insufficient cooling water.

No lubricant in gearcase.
Rusted eylinder or crankshaft.
Bent or broken rod, crank-
shaft, driveshaft, prop shaft,
stuck piston.

Bad water pump or plugged
water passages.

21. Motor knocks excessively.

A,

B
C.
D. Carbon in combustion cham-

. Worn or loose bearings,

Too much or not enough oil in-

gas.

pis-
tons, rods or wrists pins.

Over advanced ignition timing.

bers and exhaust ports.

OUTBOARD MOTOR

Manual starter not centered.
Flywheel nut loose.

Flywheel hitting coil heels.
Bent shift rod (vibrating
against exhaust tube).

Loose assemblies, bolts or
SCrews,

22. Generator will not charge.

. Battery condition.

. Connections loose or dirty.

. Drive belt loose or broken.

Faulty regulator or cutout re-

lay.

Field fuse or fusible wire in

regulator blown.

Generator not polarized (de

generators).

G. Open generator windings.

H. Worn or sticking brushes
and/or slip rings.

[. Faulty rectifier diodes (ac
generators).

J. Faulty ammeter.

23. Low generator output and a low

TamE
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battery.

A. High resistance at battery ter-
minals.

B. High resistance in charging cir-
cuit.

C. Faulty ammeter.

D. Low regulator setting.

E. Faulty rectifier diodes (ac

generators).
F. Faulty generator.

24. Excessive battery charging.
A. Regulator set too high.
B. Regulator contacts stuck.
C. Regulator voltage winding open.
D. Regulator improperly grounded.
E. High resistance in field coil.
F. Regulator improperly mounted.

25. Excessive fuel consumption.
Hole in fuel pump diaphragm.
Deteriorated carburetor gas-
kets.
Altered or wrong fixed jets.
Jets improperly adjusted.
Carburetor casting porous.
Float level too high.
Loose distributor pulley.
26. Shifter dog jumps.

A. Worn shifter dog or worn gear
dogs.
Worn linkage.
Remote control adjustment,
Gearcase loose or sprung,
Exhaust housing bent.
Linkage out of adjustment.

27. Electric shift inoperative or slips.
Improper remote control in-
stallation.

Faulty coils.

Faulty springs.

Faulty clutch and gear.

Faulty bearings.

Wrong lubricant.

Loose or sprung gearcase.
Shorted wiring.
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