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EEnnggiinnee RReemmoovvaall aanndd IInnssttaallllaattiioonn
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GGeenneerraall
WWAARRNNIINNGG

WWhheenn eelleeccttrriiccaallllyy ddiissccoonnnneeccttiinngg oorr rreemmoovviinngg tthhee tthhrroottttllee bbooddyy ffrroomm tthhee iinnttaakkee mmaanniiffoolldd,, aallwwaayyss
rreemmoovvee tthhee tteetthheerr ccoorrdd ffrroomm tthhee eennggiinnee ccuutt--ooffff sswwiittcchh aanndd ddiissccoonnnneecctt tthhee bbaatttteerryy..

WWAARRNNIINNGG
AAllwwaayyss ddiissccoonnnneecctt bbaatttteerryy pprriioorr ttoo wwoorrkkiinngg oonn tthhee ffuueell ssyysstteemm.. AAllwwaayyss ddiissccoonnnneecctt bbaatttteerryy eexx--
aaccttllyy iinn tthhee ssppeecciiffiieedd oorrddeerr,, BBLLAACCKK ((--)) ccaabbllee ffiirrsstt.. EElleeccttrriiccaall ccoonnnneeccttiioonnss sshhoouulldd bbee ddiissccoonnnneecctteedd
pprriioorr ttoo ddiissccoonnnneeccttiinngg ffuueell lliinneess..

WWAARRNNIINNGG
FFuueell iiss ffllaammmmaabbllee aanndd eexxpplloossiivvee uunnddeerr cceerrttaaiinn ccoonnddiittiioonnss.. WWoorrkk iinn aa wweellll vveennttiillaatteedd aarreeaa.. DDoo nnoott
ssmmookkee oorr aallllooww ooppeenn ffllaammeess oorr ssppaarrkkss iinn tthhee vviicciinniittyy..

WWAARRNNIINNGG
FFuueell lliinneess rreemmaaiinn uunnddeerr pprreessssuurree aatt aallll ttiimmeess.. AAllwwaayyss pprroocceeeedd wwiitthh ccaarree aanndd uussee aapppprroopprriiaattee
ssaaffeettyy eeqquuiippmmeenntt wwhheenn wwoorrkkiinngg oonn aa pprreessssuurriizzeedd ffuueell ssyysstteemm.. WWeeaarr ssaaffeettyy ggllaasssseess.. DDoo nnoott aall--
llooww ffuueell ttoo ssppiillll oonn hhoott eennggiinnee ppaarrttss aanndd//oorr oonn eelleeccttrriiccaall ccoonnnneeccttoorrss.. PPrroocceeeedd wwiitthh ccaarree wwhheenn rree--
mmoovviinngg oorr iinnssttaalllliinngg hhiigghh pprreessssuurree tteesstt eeqquuiippmmeenntt,, oorr ddiissccoonnnneeccttiinngg ffuueell lliinnee ccoonnnneeccttiioonnss.. WWiippee
ooffff aannyy ffuueell ssppiillllaaggee iinn tthhee bbiillggee.. NNeevveerr uussee aa hhoossee ppiinncchheerr oonn hhiigghh pprreessssuurree hhoosseess..

Cover the fuel line connection with an absorbent shop rag before disconnecting them. Slowly disconnect
the fuel hose to minimize spilling.

When the repair is completed, ensure the hose from the fuel rail to the fuel pump is properly connected
and secured in its support.

WWAARRNNIINNGG
AAfftteerr wwoorrkkiinngg oonn tthhee ffuueell ssyysstteemm,, aallwwaayyss pprreessssuurriizzee tthhee ffuueell ssyysstteemm aanndd cchheecckk ffoorr ffuueell lleeaakkss..
RReeffeerr ttoo FFUUEELL SSYYSSTTEEMM PPRREESSSSUURRIIZZAATTIIOONN iinn FFUUEELL TTAANNKK AANNDD FFUUEELL PPUUMMPP ssuubbsseeccttiioonn..

WWAARRNNIINNGG
IIff aa ggaassoolliinnee lleeaakk aanndd//oorr ooddoorr iiss pprreesseenntt,, ddoo nnoott ssttaarrtt tthhee eennggiinnee.. RReeppaaiirr tthhee lleeaakk..

PPrroocceedduurreess
RReemmoovviinngg tthhee EEnnggiinnee -- GGuuiiddeelliinnee
1. Place vehicle on a workstation equipped with an engine-lifting hoist.
2. Remove the following components:

– Engine Service Cover. Refer to the Body subsection
– Jet pump housing. Refer to the Jet Pump subsection
– Drive shaft. Refer to the Drive Shaft subsection
– Muffler. Refer to the Exhaust System subsection
– Intake manifold. Refer to Intake Manifold subsection.

3. Disconnect the battery. Refer to Charging System subsection.

NNOOTTIICCEE
AAllwwaayyss ddiissccoonnnneecctt BBLLAACCKK ((--)) ccaabbllee ffiirrsstt,, tthheenn tthhee RREEDD ((++)) ccaabbllee..
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Removing the Engine - Guideline

4. Drain engine coolant. Refer to Cooling System subsection.
5. Disconnect the following:

– EGTS
– iBR connector
– Water temperature sensor (if equipped)
– Depth finder (if equipped)
– Live well pump (if equipped)
– Engine ground cables
– Magneto connector from the voltage regulator/rectifier.
– Voltage Regulator/Rectifier connector
– ECMA connector

6. Unplug HIC connector.

FFiigguurree 22..

7. Remove main wiring harness from engine by cutting all locking ties between the aft and the air intake
silencer.

8. Place a rag around fuel hose fitting. Disconnect fuel inlet hose from fuel rail using the fuel hose dis-
connect tool.

FFiigguurree 33..

9. On supercharged models, disconnect both hoses from the supercharger.
10.Disconnect the blow-by valve hose.
11.Disconnect the ride plate hoses from water pump housing.
12.Remove the engine mounting screws.
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13.Cut any locking ties from hoses or wiring harness that prevent engine removal.
14.Slightly lift the engine using a suitable lifting device.
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Installing the Engine

FFiigguurree 44..

15.Disconnect water hoses from exhaust manifold.
16.Disconnect the starter cable from the starter.
17.Disconnect the engine ground cable located under the exhaust manifold.

FFiigguurree 55.. TTyyppiiccaall

TTYYPPIICCAALL
1. Exhaust manifold water hoses
2. Starter cable
3. Engine ground cable

18.Disconnect coolant tank hose from water pump housing.
19.Carry on engine lifting to remove it from the body opening.

NNOOTTEE:: Be careful not hit any engine component during engine removal.

IInnssttaalllliinngg tthhee EEnnggiinnee
The installation is the reverse of the removal procedures. However pay attention to the following.

NNOOTTIICCEE
WWhheenneevveerr eennggiinnee iiss rreemmoovveedd ffrroomm wwaatteerrccrraafftt,, eennggiinnee aalliiggnnmmeenntt mmuusstt bbee ppeerrffoorrmmeedd aatt
rreeiinnssttaallllaattiioonn..

1. Wipe off any spillage in bilge. Clean with the PRO C1 cleaner and degreaser.

SSeerrvviiccee PPrroodduucctt

PPRROO CC11 cclleeaanneerr aanndd ddeeggrreeaasseerr
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2. Check tightness and condition of engine rubber mounts. Refer to procedure in this subsection.
3. Before completely lowering engine, install ground cable, starter cable and water hoses on exhaust

manifold. Follow these guide lines.

SSeerrvviiccee PPrroodduucctt

LLooccttiittee ((bblluuee))

NNeeoopprreennee ppaaiinntt

– Ensure contact surface is perfectly clean then reconnect ground cable to engine.
– Apply blue Loctite on threads of ground cable screw or use a new screw with self-locking product.
– Install and secure the ground cable.
– Tighten starter cable nut.
– To avoid potential corrosion of ground and starter cable, apply neoprene paint on bolt and eyelet

connector.
– Install protective cap over the starter cable end.
– Connect exhaust manifold water inlet and outlet hoses.
– Connect coolant hoses to water pump housing.

TTiigghhtteenniinngg TToorrqquuee

Ground cable screw 10 ± 2 Nm (89 ± 18 lbf-in)

Starter cable nut 10 ± 1 Nm (89 ± 9 lbf-in)

Exhaust manifold hose clamps 1.7 ± 0.2 Nm (15 ± 2 lbf-in)

Water pump hose clamps 3.5 ± .5 Nm (31 ± 4 lbf-in)

4. Place engine into vehicle.
5. Install engine support screws. Do not apply threadlocker to engine support screws and do not tighten

yet.
6. Align engine. Refer to procedure in this subsection for complete procedure.

NNOOTTIICCEE
TThhee eennggiinnee aalliiggnnmmeenntt mmuusstt bbee ccoommpplleetteedd bbeeffoorree ffiinnaalliizziinngg tthhee eennggiinnee iinnssttaallllaattiioonn..

7. Install and properly align exhaust pipe. Refer to EXHAUST SYSTEM subsection.
8. Refill the cooling system with appropriate type and amount of coolant and pressure test the cooling

system. Refer to Cooling system subsection.
9. Reinstall all other removed parts.
10.Check hose condition and pressure test fuel system, refer to FUEL SYSTEM section.

WWAARRNNIINNGG
WWhheenneevveerr ddooiinngg aannyy ttyyppee ooff rreeppaaiirr oonn wwaatteerrccrraafftt oorr iiff aannyy ccoommppoonneennttss ooff tthhee ffuueell ssyysstteemm aarree ddiiss--
ccoonnnneecctteedd,, aa pprreessssuurree tteesstt mmuusstt bbee ddoonnee bbeeffoorree ssttaarrttiinngg eennggiinnee..

11.Verify all electrical connections (ground wires and battery).
12.Verify the level of coolant and oil.
13.Run engine and ensure there is no leakage.

NNOOTTIICCEE
IIff wwaatteerrccrraafftt iiss oouutt ooff wwaatteerr,, eexxhhaauusstt ssyysstteemm mmuusstt bbee ccoooolleedd uussiinngg tthhee fflluusshh kkiitt..
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Performing the Engine Alignment

PPeerrffoorrmmiinngg tthhee EEnnggiinnee AAlliiggnnmmeenntt
Engine alignment is required only when one of the following parts is removed and/or replaced with new
one.
– Engine supports (from cylinder block)
– Engine mount base (more than one)
– Jet pump support
– Hull.

The vehicle must be supported practically on its complete length to avoid hull deformation. It is important
to support from the edge of the rear end up to at least the front of the engine.

FFiigguurree 66.. TTyyppiiccaall

TTYYPPIICCAALL

To verify alignment of engine proceed as follows:

1. Remove the jet pump and drive shaft. Refer to Jet pump and drive shaft subsections.
2. Remove the drive shaft boot.
3. Assemble the alignment tool.

EEnnggiinnee aalliiggnnmmeenntt ppllaattee ((PP//NN 552299003366222244))

AAlliiggnnmmeenntt sshhaafftt ssuuppppoorrtt ((PP//NN 552299003355550066))

1. Install the alignment shaft support on engine alignment plate.
2. Secure using M8 x 25 x 1.25 hexagonal screws.
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FFiigguurree 77..

i. Alignment shaft support
ii. Engine alignment plate
iii. M8 x 25 x 1.25 hexagonal screws

TTiigghhtteenniinngg TToorrqquuee

Alignment tool screws 24.5 ± 3.5 Nm (18 ± 3 lbf-ft)

4. Install the alignment tool as follows.
1. Position the alignment tool against the pump support.
2. Push the alignment tool upward and hold it in this position.

FFiigguurree 88..

i. Place alignment tool against pump support
ii. Push alignment tool upward

3. Secure the tool using the jet pump retaining nuts.

TTiigghhtteenniinngg TToorrqquuee

Jet pump retaining nut 24.5 ± 3.5 Nm (18 ± 3 lbf-ft)

5. Install the alignment shaft adapter on the end of the alignment shaft.

AAlliiggnnmmeenntt sshhaafftt ((PP//NN 229955000000114411))

AAlliiggnnmmeenntt sshhaafftt aaddaapptteerr ((PP//NN 552299003366552211))
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Performing the Engine Alignment

6. Starting from the smaller end, trace two thin lines on alignment shaft.

FFiigguurree 99..

Models Lines Distance

Without iDF
Line A at 729.1 mm (28.705 in)

Line B at 732.1 mm (28.823 in)

With iDF
Line A at 684.5 mm (26.949 in)

Line B at 687.5 mm (27.067 in)

7. Remove the alignment shaft adapter from the end of the alignment shaft and install it in engine PTO
housing.

NNOOTTIICCEE
EEnnssuurree aalliiggnnmmeenntt sshhaafftt aaddaapptteerr iiss ffuullllyy iinnsseerrtteedd iinnttoo tthhee eennggiinnee PPTTOO hhoouussiinngg..

FFiigguurree 1100.. TTyyppiiccaall

TTYYPPIICCAALL
1. Alignment shaft adapter

8. Carefully slide the alignment shaft through the engine alignment tool.
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FFiigguurree 1111..

1. Alignment shaft
2. Alignment tool

9. Insert alignment shaft end into alignment shaft adapter. If the alignment is correct, the alignment shaft
end should slide through the adapter.

NNOOTTEE:: A small resistance during shaft insertion is normal.

10. If the alignment is incorrect, loosen engine mount retaining screws.
11.Add or remove shims as required.

NNOOTTEE:: Shims location is between engine mount and hull.

NNOOTTIICCEE
WWhheenneevveerr sshhiimmss aarree uusseedd ttoo ccoorrrreecctt aalliiggnnmmeenntt,, nneevveerr iinnssttaallll mmoorree tthhaann 55 mmmm ((1133//6644 iinn)) ooff
sshhiimmss..

FFiigguurree 1122.. RReeaarr SSttaarrbbooaarrdd EEnnggiinnee MMoouunntt SShhoowwnn

RREEAARR SSTTAARRBBOOAARRDD EENNGGIINNEE MMOOUUNNTT SSHHOOWWNN
1. Engine mounting screw
2. Engine mount retaining screws
3. Shim(s)
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Verifying the Engine Longitudinal Position

FFiigguurree 1133.. FFrroonntt EEnnggiinnee MMoouunntt

FFRROONNTT EENNGGIINNEE MMOOUUNNTT
1. Engine mounting screw
2. Engine mount retaining nuts
3. Shim(s)

12.When engine alignment is correct, check the longitudinal position of engine.

VVeerriiffyyiinngg tthhee EEnnggiinnee LLoonnggiittuuddiinnaall PPoossiittiioonn
1. With alignment shaft installed, check the location of the lines (previously drawn at the beginning of

the engine alignment procedure).
2. Engine is properly positioned longitudinally when the engine alignment tool is between both lines.

– If oonnee line is visible, the engine is properly positioned.
– If bbootthh lines are visible, the engine must be moved forward.
– If nnoo line is visible, the engine must be moved rearward.

FFiigguurree 1144.. PPrrooppeerr PPoossiittiioonn

PPRROOPPEERR PPOOSSIITTIIOONN
1. Engine alignment tool
2. Alignment shaft
3. Line B

3. When alignment and longitudinal position of engine are correct, tighten engine mount fasteners. Refer
to Engine Mounts in this subsection.

4. Recheck engine alignment.

EEnnggiinnee MMoouunnttss
If engine mounts have been removed, apply blue Loctite on screw threads or use new screws with self-
locking product.
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SSeerrvviiccee PPrroodduucctt

Loctite (blue)

TTiigghhtteenniinngg TToorrqquuee

Engine mount screws 26 ± 2 Nm (19 ± 1 lbf-ft)

NNOOTTEE:: Position conical spring washer with the "T" mark upwards.

FFiigguurree 1155..

1. T mark
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