CONTENTS

HOW TO USE THIS MANUAL 12
GENERAL INFORMATION, BOATING SAFETY 14
SAFETY AND TOOLS BOATING EQUIPMENT (NOT REQUIRED
BUT RECOMMENDED) 1-10
SAFETY IN SERVICE 1-13
TROUBLESHOOTING 1-13
SHOP EQUIPMENT 1-17
TOOLS 1-19
FASTENERS, MEASUREMENT, AND CONVERSIONS 127
SPECIFICATIONS 1-28
GENERAL INFORMATION 22
MAINTENANCE AND LUBRICATION 25
TUNE-UP ENGINE MAINTENANCE 2-10
BOAT MAINTENANCE 227
TUNE-UP 2-30
TIMING AND SYNCHRONIZATION 2-44
CLEARING A SUBMERGED MOTOR 2-87
SPECIFICATIONS 2-88
FUEL AND COMBUSTION BASICS 3-2
FUEL SYSTEM FUEL TANK AND LINES 3-6
CARBURETED FUEL SYSTEM 3-11
CARBURETOR SERVICE 317
ELECTRONIC FUEL INJECTION SYSTEMS 3-66
FUEL PUMP (LOW PRESSURE) SERVICE 3-99
SPECIFICATIONS 3-105
UNDERSTANDING AND TROUBLESHOOTING
IGNITION AND ELECTRICAL ELECTRICAL SYSTEMS 4
IGNITION SYSTEMS 48
CHARGING CIRCUIT 4-38
CRANKING CIRCUIT 4-43
ELECTRICAL SWITCH/SOLENOID SERVICE 4-53
SPECIFICATIONS 457
WIRING DIAGRAMS 4-65
PRECISION BLEND OIL INJECTION SYSTEMS 5-2
LUBRICATION AND COOLING OIL INJECTION WARNING SYSTEM 5-20
COOLING SYSTEM 5-27
SPECIFICATIONS 5-49




CONTENTS

POWERHEAD MECHANICAL 6-2
POWERHEAD REFINISHING 6-67 POWERHEAD
POWERHEAD BREAK-IN 6-79
SPECIFICATIONS 6-80
LOWER UNIT 7-2
GEARCASE OVERHAUL 7-10 LOWER UNIT
JET DRIVE 7-78
TRIM & TILT SYSTEMS 8-2
HYDRO TILT LOCK SYSTEM 8-2 TRIM AND TILT
SINGLE TILT RAM POWER TRIM/TILT SYSTEMS 8-3
LARGE MOTOR POWER TRIM/TILT SYSTEM 8-13
REMOTE CONTROLS 9-2 REMOTE CONTROL
HAND REWIND STARTER 10-2 HAND REWIND STARTER
MASTER INDEX 10-22

MASTER INDEX



MASTER INDEX 10-19

ANCHORS . ... 1-10
ANODES (ZINCS) . ... oo 2-25
INSPECTION . ... .. 2-26
SERVICING . ... .o 2-26
BASIC ELECTRICALTHEORY ........ ... 4-2
BASIC OPERATING PRINCIPLES ....... ..., 1-13
BATTERIES ... 2-27
MAINTENANCE ... .. 227
STORAGE ... . 2-29
TESTING ... 2-28
BLEED SYSTEM ... .o 6-69
BOAT MAINTENANCE ....... ..ot 227
BATTERIES . ... . 2-27
FIBERGLASSHULL ....... .o 2-29
INTERIOR ...\t 2-30
BOATING EQUIPMENT (NOT REQUIRED
BUT RECOMMENDED) .........covviiiiiiiiniiiinninninnes 1-10
ANCHORS .. ... . 1-10
BAILINGDEVICES ......... ... 1-10
COMPASS . ... 1-11
FIRSTAIDKIT ..o 1-10
OAR/PADDLE (SECOND MEANS OF PROPULSION) ........... 1-10
TOOLS AND SPARE PARTS ... .o 1-12
VHF-FMBADIO . ..o 1-10
BOATING SAFETY .....covviiiiiiiiiiiiiiiii s 1-4
COURTESY MARINE EXAMINATIONS ....................... 1-10
REGULATIONS FOR YOURBOAT .................coooiite. 1-4
REQUIRED SAFETY EQUIPMENT .......................... 1-6
BOLTS, NUTS AND OTHER THREADED RETAINERS ............ 1-27
BREAK-INPROCEDURES ...........cciiiiiiiiiiiia . 6-79
CARBURETED FUELSYSTEM .........coviviininiinnnennnns 31
DESCRIPTION AND OPERATION .........ccvviiiiiiiiinnn, 3-12
TROUBLESHOOTING THE CARBURETED FUEL SYSTEM ...... 3-14
CARBURETOR IDENTIFICATION ....... ... ..., 3-17
CARBURETORSERVICE ......... ...t 3-17
CARBURETOR IDENTIFICATION ... ..., 3-17
2HPMODELS ... ... 317
SHPMODELS ... o 322
4/5 HP (83CC AND 103CC) MODELS ................oovnet. 3-24
6/8 HP AND 9.9/15 HP MODELS ..... ..., 3-28
20-48 HP (2-CYLINDER) MODELS ..............ccoiiiinnn 3-35
3-CYLINDER POWERHEADS ................... ..., 3-40
V4 & V6 POWERHEADS .......... .. ... ... 3-49
CDITCISYSTEMS ... s 4-8
CDITCIUNITAND IGNITIONCOILS ...t 4-30
CDIUNITTESTCHARTS ... s 4-18
CHARGING CIRCUIT ..o e e 4-38
BATTERY .. 4-40
YAMAHA CHARGING SYSTEMS . ... 4-38
CHOKESWITCH ....... ... ... . i, 9-2
CLEARING A SUBMERGED MOTOR ..............cccivuennnnn 2-87
COMBUSTION .. ..o 3-6
COMPRESSIONTESTING ...... ... 2-32
COMPRESSION CHECK ... ..o 2-32
LOW COMPRESSION .. ... 2-33
CONNECTINGRODS ...\t 6-73
CONTROLBOXASSEMBLY .......c.ciiiiiiiiiiiiiinnn 9-4
ASSEMBLY & INSTALLATION ...t 9-6
CLEANING & INSPECTION .......... ..., 9-6
REMOVAL & DISASSEMBLY . ......... ..., 9-4
CONTROLLED COMBUSTION SYSTEM ...............oivett 3-58
COOLING SYSTEM ... s 5-27
DESCRIPTION AND OPERATION .........cooviiiiiiiiann, 5-27
FLUSHINGJETDRIVES . ... . o 2-13
FLUSHING THE COOLING SYSTEM .. ......ooviiiiiin 2-11

THERMOSTAT .. s 5-41

THERMO-SWITCH .. ... e 5-46
TROUBLESHOOTING .......... ..ot 5-28
WATERPUMP ... . 5-31
CRANKING CIRCUIT .......ciiiiiiiiiiiiiiiii i eians 4-43
DESCRIPTIONAND OPERATION ...t 4-43
FAULTY SYMPTOMS ... ... 4-43
MAINTENANCE ... ... e 4-43
STARTERMOTOR ...t 4-46
STARTERMOTOR CIRCUIT ...t 4-43
STARTER MOTOR RELAY/SOLENOID ....................... 4-45
CRANKSHAFT .. .. 6-71
CRANKSHAFT POSITION SENSOR (CPS) ..................... 4-35
CRANKSHAFT POSITION SENSOR (CPS)/PULSER COLL ........ 3-82
CYLINDERBLOCK . ... .o 6-75
ELECTRICAL COMPONENTS ... ... 4-2
ELECTRICALSYSTEMCHECKS . ... 2-38
CHECKING THE BATTERY ... ..ot 2-38
CHECKING THE INTERNAL WIRING HARNESS ............... 2-39
CHECKING THE STARTERMOTOR ......................... 2-39
ELECTRICAL SYSTEM PRECAUTIONS ....................... 4-7
ELECTRICAL SWITCH/SOLENOID SERVICE .................. 4-53
KILLSWITCH ... .o 4-53
MAINKEYSWITCH . ... ..o 4-53
NEUTRAL SAFETY SWITCH . ... 4-55
STARTBUTTON ... 4-54
TETHER ... 4-54
WARNING BUZZERHORN ............ ... ...t 4-56
ELECTRICALTESTING ......... ... 4-6
ELECTRONIC FUEL INJECTION SYSTEMS ..................... 3-66
CONTROLLED COMBUSTION SYSTEM ...................... 3-58
CRANKSHAFT POSITION SENSOR (CPS)/PULSER COLL ........ 3-82
ENGINE CONTROL MODULE (ECM/CDI) ...........ccvvvn.. 3-79
FUEL INJECTION AND ELECTRONIC COMPONENT LOCATIONS . 3-89
FUELINJECTIONBASICS .......... ... 3-55
FUEL PRESSURE REGULATOR ............................ 3-79
FUEL RAILAND INJECTORS (EFI) .......................... 3-74
HIGH-PRESSURE (MECHANICAL) FUEL PUMP, FUEL RAILS AND
INJECTORS (HPDI) ... .o 3-72
KNOCK SENSOR (3.1L EFI OX66 MOTORS) .................. 3-86
HPDI DRIVE BELT AND SPROCKETS .............c.coovinn. 3-68
HPDIINJECTORDRIVER ........ oot 3-70
NEUTRAL OR SHIFT POSITION SWITCHES .................. 3-89
OXYGEN SENSOR (EFI OX66 AND SOMEHPDI) .............. 3-87
PRESSURE SENSORS (APSAND FPS) ...................... 3-85
SELF DIAGNOSTIC SYSTEM ...t 3-60
SENSOR AND CIRCUIT RESISTANCE/OUTPUT TESTS ........ 3-61
TEMPERATURE SENSORS (AIR AND WATER/ENGINE) ......... 3-83
THROTTLE BODY AND INTAKE ASSEMBLY .................. 3-62
THROTTLE POSITION SENSOR (TPS) . ..o v 3-82
TROUBLESHOOTING ELECTRONIC FUEL INJECTION ......... 3-59
YAMAHA EFI OX66 INJECTION .. ........................... 3-56
YAMAHA HIGH PRESSURE DIRECT INJECTION (HPDI) ........ 3-57
VAPOR SEPARATOR TANK AND HIGH-PRESSURE FUEL PUMP . 3-64
WATER DETECTION SENSOR (HPDI) ..............ccoiuttt. 3-88
ELECTRONIC IGNITION SYSTEMS ......... ...t 2-38
ELECTRONICTOOLS . ...ttt 1-23
ENGINE CONTROL MODULE (ECM/CDI) ..........cvvvenne.. 3-79
ENGINECOVERS ... ... ... .. 2-10
ENGINE IDENTIFICATION ........ .. ... .. ... 2-2
ENGINE MODEL & SERIALNUMBERS ........................ 2-3
ENGINE MAINTENANCE ...........coiiiiiiiiiiiian 2-10
ANODES (ZINCS) . ... 2-25
COOLING SYSTEM ... 2-11
ENGINECOVERS . ... .o 2-10
ENGINEOIL ... o 2-13
FUELFILTER ... .o 2-15



10-20 MASTER INDEX

JETDRIVEIMPELLER ......... .o 2-24
PROPELLER ... ... 2-18
ENGINEOIL ... ... 2-13
CHECKING ... ... 2-15
FILLING . ..o 2-14
RECOMMENDATIONS . ... .. 2-13
EXHAUSTCOVER ... .o 6-69
EXHAUST GASES .. ..o 7-3
FASTENERS, MEASUREMENTS AND CONVERSIONS .......... 1-27
BOLTS, NUTS AND OTHER THREADED RETAINERS ........... 1-27
STANDARD AND METRIC MEASUREMENTS ................. 1-27
TORQUE . ... 1-27
FIBERGLASSHULL ...... ... i 2-29
FIRSTAIDKIT ... 1-10
FLYWHEEL AND STATORPLATE . ... ... .ot 4-23
FUEL o 32
ALCOHOL-BLENDED FUELS .. ............ccoiiiiiiinnn 3-3
CHECKING FOR STALE/CONTAMINATED FUEL ............... 3-3
HIGH ALTITUDE OPERATION ............. ...t 33
OCTANERATING ... 33
THEBOTTOMLINEWITHFUELS ....... ... ... ..., 33
VAPORPRESSURE ...... ... 33
FUEL AND COMBUSTIONBASICS .........ccovvivieninnnnn, 32
COMBUSTION .. 3-6
FUEL SYSTEM SERVICE CAUTIONS .............cooviine.. 32
FUEL ..o 32
FUEL SYSTEM PRESSURIZATION . ......................... 34
FUEL SYSTEM SERVICE CAUTIONS . ....................... 32
FUELFILTER .. ..o 2-15
FUEL INJECTION AND ELECTRONIC COMPONENT LOCATIONS .. 3-89
2BLEFIOXBE . ..o 3-89
2BLHPDI . 3-92
BALEFIOX6B6 . ..ot 3-94
B3LHPDI o 3-97
FUELLINESAND FITTINGS ... 3-8
SERVICE . ... 3-10
TESTING . .o 3-8
FUEL PRESSURE REGULATOR ...........oiiiiiiiient 3-79
REMOVAL & INSTALLATION ... 3-79
TESTING ..o 3-79
FUEL PUMP (LOW-PRESSURE) SERVICE ..............c0vvuus 3-99
FUELPUMPS ... .. . . . 3-99
DESCRIPTION & OPERATION ... ...t 3-99
GENERAL INFORMATION . ... ... ... 3-100
OVERHUAL . ... e 3-103
REMOVAL & INSTALLATION ....... .o 3-102
TESTING ..ot 3-100
FUEL RAILAND INJECTORS (EFl) ..........oviiiiiines. 3-74
REMOVAL & INSTALLATION ... 3-78
TESTING ... 3-74
FUELSYSTEMCHECKS ............. ... .. 2-39
FUEL SYSTEM PRESSURIZATION ........................... 34

PRESSURIZING THE FUEL SYSTEM (CHECKING FOR LEAKS) .. 3-5
RELIEVING FUEL SYSTEM PRESSURE (EFI & HPDI MOTORS) .. 3-5

FUEL SYSTEM SERVICE CAUTIONS ........ ..ot 32
FUELTANK .o e 3-6
FUEL TANKANDLINES ........ccovviiiiiiiiiinniniinienns 3-6
FUELLINESAND FITTINGS ...... ...t 3-8
FUELTANK .. 3-6
GEARCASE (LOWERUNIT) ... 7-4
REMOVAL & INSTALLATION ....... ...t 7-4
2 AND 3 HP (1-CYLINDER) MODELS . ...................... 7-4
4-40 HP 1-, 2- AND 3-CYLINDER MODELS (EXCEPT
40/50 HP/BIBCC) ... oo 7-6

48 HP (2-CYLINDER), 40/50 HP (3-CYLINDER) & ALL
VANEMODELS ... ... 7-8

GEARCASE (LOWERUNIT)OIL ..o 2-7
CHECKING LEVEL& CONDITION . ...t 2-7
DRAININGAND FILLING ....... ... 2-8
OILRECOMMENDATIONS .. ... 2-7

GEARCASE OVERHAUL .........coviiiiiiiiiiiiiiiinnnnens 7-10
OVERHAULTIPS ... e 7-10
2 AND 3 HP (1-CYLINDER) MODELS .............ccovvinnt 7-1
4-40 HP 1-,2- AND 3-CYLINDER MODELS
(EXCEPT 40/50 HP/B98CC) ... ..o 7-19
48 HP 2-CYLINDER, 40/50 HP AND LARGER 3-CYLINDER
&ALLVANEMODELS ... 7-43

GENERAL INFORMATION .......0vviiiiiiiiiiiininnnanens 2-2
BEFORE/AFTEREACHUSE ...... ..., 2-4
ENGINE IDENTIFICATION ... 2-2
MAINTENANCE COVERAGE INTHISMANUAL ................ 2-2
MAINTENANCE EQUALS SAFETY ... ..oiiiiiiiiiienn, 2-2
OUTBOARDS ON SAILBOATS ...t 2-2

HAND REWIND STARTER .........cociiiiiiiiiiiiiiiinnannns 10-2
2 Hp (43 and 50cc) and 3 Hp Models . ........................ 10-2
4-50 Hp Models (Except 9.9/15 hp and 48 Hp Motors) ........... 10-6
9.915HpModels ... ..o 10-11
48 Hp and Larger Models ......... ..o 10-13

HAND TOOLS ..ttt 1-19

HIGH-PRESSURE (MECHANICAL) FUEL PUMP

FUEL RAILS AND INJECTORS (HPDI) ..........c.ccovvinnnn.. 3-72

HOWTOUSE THISMANUAL ..........covviiiiiiiininnnnnns 1-2
AVOIDING THE MOST COMMON MISTAKES .................. 1-3
AVOIDINGTROUBLE ... 1-2
CANYOUDO IT? vttt 1-2
DIRECTIONS AND LOCATIONS ...t 1-2
MAINTENANCE ORREPAIR? ... .. ..o, 1-2
PROFESSIONALHELP ... .. ..o 1-3
PURCHASING PARTS ... e 1-3
WHERETOBEGIN ....... ... .o 1-2

HPDI DRIVE BELT AND SPROCKETS ..ot 3-68
REMOVAL & INSTALLATION . ... ..ot 3-68

HPDIINJECTORDRIVER .. ..o 3-70
REMOVAL & INSTALLATION ... ..o 3-71
TESTING .o 3-70

HYDRO TILTLOCK SYSTEM .........cvviiiiiiiiinninnnnnns 82
DESCRIPTION & OPERATION ... ... 8-2
SERVICING THEHYDRO TILTSYSTEM . ...t 8-3

IDLE SPEED ADJUSTMENT .. ... 2-43

IGNITION AND CHARGING SYSTEM TROUBLESHOOTING ... ... .. 4-12

IGNITION SYSTEMS ..ottt 4-8
CDIUNITTEST CHARTS ... 4-18
CDITCISYSTEMS ... 4-8
CDI/TCIUNITAND IGNITIONCOILS .. ... 4-30
CRANKSHAFT POSITION SENSOR (CPS) .........ovvvviennt 4-35
FLYWHEEL AND STATORPLATE ..............ccovviinnnnn. 4-23
IGNITION AND CHARGING SYSTEM TROUBLESHOOTING . ... . .. 4-12
THERMO-SENSOR & THERMO-SWITCH ..................... 4-36
YAMAHA MICROCOMPUTER IGNITION SYSTEMS (YMIS) ... ... 4-33

INTERIOR ... 2-30

JETDRIVE ...t ees 7-78
DESCRIPTION & OPERATION . . . ..o 7-78
JETDRIVEADJUSTMENTS ..o 7-88
JETDRIVEASSEMBLY ... ... 7-79
MODEL IDENTIFICATION & SERIALNUMBERS ............... 7-78

JETDRIVEADJUSTMENTS . ... ..o 7-88
GATE LINKAGE ADJUSTMENTS .. ... 7-88
TRIMADJUSTMENT ... 7-92

JETDRIVEASSEMBLY .. ..o 7-79
ASSEMBLY . 7-85
CLEANING & INSPECTION . ... ..o 7-80
REMOVAL & DISASSEMBLY ...t 7-79



MASTER INDEX 10-21

JETDRIVEBEARING ..ot 29
JETDRIVE IMPELLER ... ... ... 2-24
KILLSWITCH ... .. 9-4
KILLSWITCH ... . 4-53
KNOCK SENSOR (3.1L EFI OX66 MOTORS) ................... 3-86
LARGE MOTOR POWER TRIM/TILT SYSTEM .................. 8-13
DESCRIPTION & OPERATION . .. ... 8-13
MAINTENANCE ... .. 8-15
POWER TRIM/TILT SWITCH ...... ... 8-19
PTT ASSEMBLY (DUALTRIMRAM) .............. ..., 8-21
TRIMSENSOR ... ..o 8-20
TRIMTILTMOTOR ... 8-20
TRIMTILT RELAY .. 8-18
TROUBLESHOOTING .....iiii e 8-15
LOWERUNIT ...t i i inneneas 72
EXHAUST GASES ... 7-3
GEARCASE (LOWERUNIT) ... ...t 7-4
GENERAL INFORMATION ........... ... 72
SHIFTING PRINCIPLES ........... ... ... i, 72
TROUBLESHOOTING ... 74
LUBRICANTS ... 2-6
LUBRICATION .......cuiiiiiiiiiiii i a e anneens 25
GEARCASE (LOWERUNIT)OIL .....oiii i 2-7
JETDRIVEBEARING ... 29
LUBRICANTS . ... 2-6
LUBRICATING THEMOTOR .....................ooiin... 2-6
LUBRICATION INSIDE THEBOAT . ...t 2-7
POWER TRIM/TILT RESERVOIR . ...... ...t 29
MAIN KEYSWITCH . ... .. 4-53
MEASURING TOOLS . ... .o 1-25
NEUTRAL OR SHIFT POSITION SWITCHES ................... 3-89
NEUTRAL SAFETY SWITCH ... ... 4-55
NEUTRAL SAFETY SWITCH ...t 9-3
OIL INJECTION WARNING SYSTEM .............ccoiviennnn 5-20
GENERAL INFORMATION ........ ... 5-20
OPERATIONALCHECK . ... ... ... 5-23
TROUBLESHOOTING ...... ..o 5-22
OILPUMPASSEMBLY ... ... 5-18
OXYGEN SENSOR (EFI OX66 AND SOMEHPDI) ............... 3-87
PBSDIAGRAMS . ... 5-10
PISTONS .. 6-74
POWER TRIM/TILTRESERVOIR ......................oooet. 29
FLUID LEVEL/CONDITION . .. ... 29
RECOMMENDED LUBRICANT ....... ..., 29
POWERHEAD BREAK-IN ............ccovviiiiiiiiiiinn, 6-79
BREAK-INPROCEDURES ........ ..., 6-79
POWERHEAD MECHANICAL .........coviiiiiiiiiiinnnens 6-2
GENERAL INFORMATION . ...t 6-2
2 HP (43 AND 50CC) AND 3HP MODELS .................... 6-4
4/5HP (83 AND 103CC)MODELS ....................... ... 6-10
6-48 HP (2-CYLINDER) POWERHEADS ...................... 6-15
25-90 HP (3-CYLINDER) POWERHEADS ..................... 6-25
VAAND V6 POWERHEADS ....... ..., 6-36
POWERHEAD MOUNTED OILTANK . ... 5-16
REMOVAL & INSTALLATION ...... .ot 5-16
POWERHEAD REFINISHING ...........co0viiiiiiiiiiinnnens 6-67
BLEED SYSTEM ... 6-69
CONNECTINGRODS ... 6-73
CRANKSHAFT ... .. 6-71
CYLINDERBLOCK ... 6-75
EXHAUSTCOVER ... ... 6-69
GENERAL INFORMATION ... ... 6-67
PISTONS ..o 6-74
REED BLOCK ...t 6-69
PRECISON BLEND OIL INJECTION SYSTEMS ................. 5-2

GENERAL INFORMATION AND TROUBLESHOOTING .......... 5-2

PBSDIAGRAMS . ... . 5-10
POWERHEAD MOUNTED OILTANK .. ...t 5-16
REMOTEOILTANK ... ... 5-17
OILPUMPASSEMBLY ... ... ... .. i 5-18
PRESSURE SENSORS (APSAND FPS) ...............ooiiat 3-85
PREPPING THEMOTOR ........ ..o 2-44
PROPELLER . ... . 2-18
GENERAL INFORMATION ... ..o 2-18
INSPECTION . ..o e 2-21
REMOVAL & INSTALLATION ....... ...t 2-21
RE-COMMISSIONING . ......... ... 2-86
REEDBLOCK ... .o 6-69
INSPECTION . .. ..o e 6-69
REEDVALVES ........ciiiiiiiiiiiiiiii i 3-104
REED VALVEBLOCK . ... ..o 3-104
REGULATIONS FOR YOURBOAT ... ..o i 1-4
REMOTE CONTROLBOX ..ot 9-2
REMOTE CONTROLS ........cciiiiiiiiiiiiiiiiiiiiiinass 9-2
CHOKESWITCH ... ... ... 9-2
CONTROLBOXASSEMBLY ...... ... 9-4
KILLSWITCH ... .. 9-4
NEUTRAL SAFETY SWITCH ... 9-3
REMOTE CONTROLBOX ........oiiiiiiiiieee 9-2
STARTBUTTON ..ot 9-3
WARNING BUZZER/HORN ... . ..o 9-2
REMOTEOILTANK ... ... 5-17
REQUIRED SAFETY EQUIPMENT ........................... 1-6
SAFETYINSERVICE ........ccciiiiiiiiiiiiiiiiiias 1-13
SAFETYTOOLS .. ... 1-17
SELF DIAGNOSTIC SYSTEM ... ..o 3-60
READING ... 3-60
TROUBLE CODES ... .ot 3-62
SENSOR AND CIRCUIT RESISTANCE/OUTPUT ................ 3-61
SHIFTING PRINCIPLES ............... ...t 72
COUNTER-ROTATING UNIT ... 7-3
STANDARD ROTATINGUNIT ... 72
SHOP EQUIPMENT .........ccciiiiiiiiiiiiiiiiiiiaanans 1-17
SINGLE TILT RAM POWER TRIM/TILT SYSTEMS ................ 8-3
DESCRIPTION & OPERATION ... ... 8-3
MAINTENANCE ... .. 8-4
PTTASSEMBLY ... 8-9
TILTMOTOR ... e 8-8
TILT RELAY o 8-6
TILTSWITCH .o 8-7
TRIMSENSOR ... 8-9
TROUBLESHOOTING ...... ..o 8-6
SPARKPLUGWIRES ...... ..o 2-38
SPARKPLUGS . ... . e 2-33
SPECIALTOOLS . ..ot 1-23
SPECIFICATIONS .......cociiiiiiiiii it 1-28
CAPACITIES ... .. . 2-96
CARBURETORSET-UP ........ ... 3-105
CHARGING SYSTEM ... ..o 4-62
CONVERSION FACTORS ... ... 1-28
COOLING SYSTEM ..o 5-49
ENGINE . ... 2-91
GENERAL ENGINE - 1-CYLINDERMOTORS .................. 6-80
GENERAL ENGINE - 2-CYLINDERMOTORS .................. 6-83
GENERAL ENGINE -3-CYLINDERMOTORS .................. 6-89
GENERAL ENGINE - VAMOTORS .......................... 6-93
GENERAL ENGINE - V6 MOTORS ....... ...t 6-94
IGNITIONSYSTEM ... ..o 4-57
LUBRICATION .. ... e 2-95
MAINTENANCE INTERVALS . ... ... 2-90
METRIC BOLTS - TYPICAL TORQUE VALUES ................. 1-28
TUNE-UP .o 2-88



10-22 MASTER INDEX

U.S. STANDARD BOLTS - TYPICAL TORQUE VALUES . ......... 1-28
START BUTTON ... oo 4-54
START BUTTON ... 9-3
STARTERMOTOR ...t 4-46
STARTER MOTOR CIRCUIT ... .\o'oveiineeieenee 4-43
STARTER MOTOR RELAY/SOLENOID ...............ccveeve... 4-45
STORAGE ... vveeeeeeeeeseeeeeeeeeeeeeeeeeeeenens 2-84

RE-COMMISSIONING . .....'eeeeeeee e 2-86

WINTERIZATION ... ..o 2-84
SYNCHRONIZATION ...\ 2-44
TEMPERATURE SENSORS (AIR AND WATER/ENGINE) .. ........ 3-83
TEST EQUIPMENT ...t 44
TETHER . .. veeee e 4-54
THERMOSTAT . .o 5-41

EXPLODED VIEWS ...\t 5-43

REMOVAL & INSTALLATION .. ... oo eeeeneiaen 5-41
THERMO-SENSOR & THERMO-SWITCH ...................... 4-36
THERMO-SWITCH ... oo 5-46
THROTTLE BODY AND INTAKE ASSEMBLY ................... 3-62
THROTTLE POSITION SENSOR (TPS) .. ...\ 3-82
TIMING -t 2-44
TIMING AND SYNCHRONIZATION .........ceuvneeienennnnsn. 2-44

GENERAL INFORMATION ...\ oo 2-44

PREPPING THE MOTOR ...\ veseeeeeeeeiaeel 2-44

SYNCHRONIZATION .......o0oeei o 2-44

TIMING ..o 2-44

2HPMODEL ..o 2-45

BHPMODEL ... 2-45

4/5HP (83 AND 103CC) MODELS ... ... .'ovoveeeeeennn . 2-46

B8 HP MODELS ... ..o 2-47

9.9A5 HPMODELS ...\ veeeeeeeee e 2-49

20/25 HP (395CC) MODELS . ... .o oo 2-51

20/25 HP (430CC) MODELS . ... ... ..o\ ooeee e 2-53

25/30 HP (496CC 2-CYLINDER) MODELS .................... 2-54

40 HP (2-CYLINDER) MODEL ... . ..cv'oeoeeeienenn. 2-54

48 HP (2-CYLINDER) MODELS .........\'ovoeeeeanennn. 2-57

25/30 HP (496CC 3-CYLINDER) MODELS .................... 2-61

28J-50 HP (698CC) MODELS .. ... v\ oeeeeeaaan 2-66

50-70 HP (849CC) AND 65J-90 HP (1140CC) MODELS .......... 2-68

E60 (849CC) AND E75, E75A, 85A, E60J (1140CC) MOTORS ... .. 2-70

V4 AND V6 CARBURETED MOTORS ........................ 2-74

V6 EFI (OX66) AND HPDIMOTORS .............oveveennn.. 2-79
1 (070 R 1-19

ELECTRONIC TOOLS ... 1-23

HAND TOOLS ..o 1-19

MEASURING TOOLS ... ... 1-25

OTHER COMMONTOOLS ...\ oo 1-22

SPECIALTOOLS ...\ v 1-23
TOOLS AND SPARE PARTS ... ...\ 1-12
TRIM& TILT SYSTEMS .....'evenenerenenernnenanennnn 8-2

HYDRO TILT LOCK SYSTEM ... ..o\ 8-2

INTRODUCTION . ... 8-2

LARGE MOTOR POWER TRIM/TILT SYSTEM ................. 8-13
SINGLE TILT RAM POWER TRIM/TILT SYSTEMS .............. 8-3
TROUBLESHOOTING .........cocviiiiiiiiiiiiinieininnss 1-13
BASIC OPERATING PRINCIPLES .....................ooo... 1-13
CARBURETED FUELSYSTEM ..., 3-14
ELECTRICALSYSTEMS ... ... ... 4-6
ELECTRONIC FUEL INJECTION . ... ..o 3-59
LOWERUNIT ..o 7-4
TUNE-UP ... e 2-30
COMPRESSIONTESTING ..., 2-32
ELECTRICALSYSTEMCHECKS ............................ 2-38
ELECTRONIC IGNITION SYSTEMS ......................... 2-38
FUELSYSTEMCHECKS ....... ... ... .o, 2-39
IDLE SPEED ADJUSTMENT . ......... ..., 2-43
INTRODUCTION TOTUNE-UPS ......... ..., 2-30
SPARKPLUGWIRES ... ... 2-38
SPARKPLUGS ... . i 2-33
TUNE-UPSEQUENCE ............... ...t 2-31
TUNE-UPSEQUENCE ........ .. ... ... ... ... ... ..., 2-31
UNDERSTANDING AND TROUBLESHOOTING
ELECTRICALSYSTEMS ........ccciiiiiiiiiiiiiiiiinenens 4-2
BASIC ELECTRICALTHEORY ....... ... 4-2
ELECTRICAL COMPONENTS ... ...t 4-2
ELECTRICAL SYSTEM PRECAUTIONS ...................... 4-7
ELECTRICALTESTING ......ooiiiiii i 4-6
TESTEQUIPMENT ... 4-4
TROUBLESHOOTING ELECTRICALSYSTEMS ................ 4-6
WIRE AND CONNECTORREPAIR .......................... 4-7
VAPOR SEPARATOR TANK AND HIGH-PRESSURE FUEL PUMP .. 3-64
WARNING BUZZERHORN . ... 4-56
WARNING BUZZER/HORN ....... ...t 9-2
WATER DETECTION SENSOR (HPDI) .........covvviiiinnn, 3-88
WATERPUMP .. s 5-31
EXPLODED VIEWS ... ... . .. i, 5-35
INSPECTION & OVERHAUL .......... ... ... ... ..., 5-33
REMOVAL & INSTALLATION ... 5-31
WINTERIZATION .. ... 2-84
PREPPING FORSTORAGE ....... ... 2-84
WIRE AND CONNECTORREPAIR . ..... ..o 4-7
WIRINGDIAGRAMS ...ttt eeas 4-65
INDEX 4-65
1-CYLINDERMOTORS ........ ...t 4-66
2-CYLINDERMOTORS ....... ... ... 4-67
3-CYLINDERMOTORS ....... .. 4-74
VAMOTORS .. ... 4-88
VEMOTORS ... .. 4-94
YAMAHA CHARGING SYSTEMS ...t 4-38
YAMAHA EFI OX66 INJECTION . ......ooviii e 3-56
YAMAHA HIGH PRESSURE DIRECT INJECTION (HPDI) . ......... 3-57
YAMAHA MICROCOMPUTER IGNITION SYSTEMS (YMIS) . ....... 4-33
YMISSELF-DIAGNOSIS .. ... 4-33
TROUBLESHOOTING ........ .o 4-35



