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'SAFETY NOTICE

This manual has been prepared as a guide to correctly service the SEA-DOO, model 5802.

This edition was primarily published to be used by watercraft mechanics who are already
familiar with all service procedures relating to Bombardier made watercraft.

Please note that the instructions will apply only if proper hand tools and special service tools
are used.

This shop manual uses technical terms which may be slightly different from the ones used
in parts catalog.

The content depicts parts and/or procedures applicable to the particular product at its
time of manufacture. It does not include dealer modifications, whether authorized or not
by Bombardier, after manufacturing the product.

In addition, the sole purpose of the illustrations/photographs throughout the manual, is to assist
identification of the general configuration of the parts. They are not to be interpreted as tech-
nical drawings or exact replicas of the parts.

The use of Bombardier parts is most strongly recommended when considering replacement
of any component. Dealer and/or distributor assistance should be sought in case of doubt.

Torque wrench tightening specifications must be strictly adhered to. Locking devices (ex. : lock
tab, elastic stop nut) must be installed or replaced with new ones, where specified. If the
efficiency of a locking device is impaired, it must be renewed.

This manual emphasizes particular information denoted by the wording and symbols;

WARNING : Identifies an instruction which, if not followed, could cause serious personal
injury including possibility of death.

vCAUTl‘ON : Denotes an instruction which, if not followed, could severely damage vehicle
components.

ONOTE : Indicates supplementary information needed to fully complete an instruction.

Although the mere reading of such information does not eliminate the hazard, your under-
standing of the information will promote its correct use.

This information relates to the preparation and use of Bombardier watercraft and has been
utilized safely and effectively by Bombardier Inc.. However, Bombardier Inc. disclaims liability
for all damages and/or injuries resulting from the improper use of the contents. We strongly
recommend that any services be carried out and/or verified by a highly skilled professional
mechanic. It is understood that certain modifications may render use of the watercraft illegal
~under existing federal, provincial and state regulations.
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BOMBARDIER WATERCRAFT SHOP MANUAL

INTRODUCTION HULL IDENTIFICATION NUMBER (HIN)

This shop manual covers BOMBARDIER made SEA-DOO® Can be found at R.H. rear side of hull, and inside it.
watercraft 5802 model.

WATERCRAFT MODEL NUMBER

Can be found on U.S. Coast Guard approved label loca-
ted on L.H, side of stern (rear) eyelet.

Hull identification
Number {H.L.N.)

Model nu/r’r:ber

FOO1 011 001 F001 011 032 | Foo1 o1 001 FoO1 000 002
The five digits after ""ZZN’' are the watercraft serial
number. ;

ZZN 12345 X XXX
L Serial number
v
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BOMBARDIER WATERCRAFT SHOP MANUAL

ENGINE IDENTIFICATION NUMBER
(EIN)

It is located on the upper side of the magneto housing.

Engine Identification
Number (E.LLN.)

FOO1 003 001

DEFINITION OF NUMBERING SYSTEM

Sections and Sub-Sections System

The manual makes uses of a 2-part digital numbering
system (i.e. 01-01), in which the first two-digits represents
the section, the second two-digits the sub-section.

01-01

RN

Section Sub-Section

Pages System

The numerotation at the bottom of each page assists the
user in page location.

01-01-01

Section Sub-Section ~ Page

www.SeaDooManuals.net

ARRANGEMENT OF THIS MANUAL

The manual is divided into 13 major sections:

01 Service Tools

02 Periodic Inspection Chart
03 Engine

04 Cooling System

05 Fuel System

06 Oil System

07 Electrical

08 Propulsion & Drive Systems
09 Steering System

10 Huil/Body

11 Storage

12 Technical Data

13 Troubleshooting

Each section is divided in various sub-sections, and again,
each sub-section has one or more division.

EX.: 03 ENGINE

01 Water-Flooded Engine Care
02 Removal & Installation

03 Top End

04 Flywheel & Magneto

05 Bottom End

06 Rotary Valve & Reservoir

The use of "‘Right’’ and ‘‘Left’’ indications in the text,
always refers to driving position (when sitting on vehicle).

RIGHT

(Starboard}

F001 011 005




BOMBARDIER WATERCRAFT SHOP MANUAL

GENERAL

The information and component/system descriptions
contained in this manual are correct at time of publica-
tion. Bombardier Inc. however, maintains a policy of con-
tinuous improvement of its products without imposing
upon itself any obligation to install them on products pre-
viously manufactured.

Bombardier Inc. reserves the right at any time to discon-
tinue or change specifications, designs, features, mod-
els or equipment without incurring obligation. |

ILLUSTRATIONS & PROCEDURES

An exploded view is conveniently located at the begin-
ning of each section and is meant to assist the user in
identifying parts and components.

This Shop Manual uses technical terms which may be
different from the ones of the parts catalog.

When ordering parts always refer to the parts catalog.

The illustrations show the typical construction of the dif-
ferent assemblies and, in all cases, may not reproduce
the full detail or exact shape of the parts shown, how-
ever, they represent parts which have the same or a simi-
lar function.

When something special applies {(such as adjustment,
inspection, etc.), boldface numbers in exploded views are
used for specific parts and referred to in the text.

CAUTION : Pay attention to torque specifications.
Some of these are in Ibfein instead of Ibfeft. Use
appropriate torque wrench.

CAUTION : Components of this watercraft are

built with parts dimensioned in the metric sys-
tem. Fasteners are metric and must not be replaced
by customary SAE fasteners or vice versa. Mismat-
ched or incorrect fasteners could cause damage to the
watercraft or possible personal injury.

As many of the procedures in this manual are interrelated,
we suggest, that before undertaking any task, you read
and thoroughly understand the entire section or sub-
section in which the procedure is contained.

A number of procedures throughout the book require the
use of special tools. Where a special tool is indicated,
refer to section 01. Before commencing any procedure,
be sure that you have on hand all the tools required, or
approved equivalents.

Technical Publications
Bombardier Inc.
Valcourt {Quebec) Canada

Vi
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Section 01 SERVICE TOOLS

SERVICE TOOLS

ENGINE
SERVICE TOOL 7 PURPOSE APPLICATION
Dial indicator (TDC gauge) To find TDC position. For ignition timing | 5801/5802 models
295 000 065 and rotary valve timing.
ADOD 001 086 FOO1 D03 055
Degree wheel To mark timing position of rotary valve, | 5801/5802 models
295 000 007 to check crankshaft alignment. ‘
Lt nL
A0Q0 001 111 FOO1 003 055 FOO1 003 083
01-00-1
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Section 01 SERVICE TOOLS

SERVICE TOOL

PURPOSE

APPLICATION

Stroboscopic timing light
295 000 078

A001 001 092

| Foo1 007 024

5801/5802 models

Bombardier ignition tester
295 000 008

—
~J

2 P——
e =

o —— ‘:n " Ll
IGNITION TESTER £l m
st o X "
& o A

To test engine electrical components.

5801/5802 models

AOO(? 002 056 FOO1 007 041
Rubber pad To avoid needles of connecting rod bearing | 5801/5802 models
290 877 030 from falhng in crankcase.
b o £ o
o o
F001 003 015 FOO1 003 016
01-00-2
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Section 01 SERVICE TOOLS

SERVICE TOOL

PURPOSE

APPLICATION

Piston pin puller
295 000 052

A0Q1 001 D45

To remove piston pin.

F001 003 018

5801/5802 models

Piston circlip installer .
| 295 000 077

ADO1 001 061

(==00)p

To install circlips on piston.

FOOY 003 034

5801/5802 models

Ring compressor
290 876 972

A001 001 066

To compress piston rings when inserting
piston in cylinder.

FOO01 003 036

5801/5802 models

www.SeaDooManuals.net
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Section 01 SERVICE TOOLS

SERVICE TOOL

PURPOSE

APPLICATION

Aligning tool
290 876 900

To align cylinders by exhaust flanges at
assembly.

5801/5802 models

Extension handle
295 000 003

FOO1 003 042

Puller
plate

FOO1 003 045

AOCO 001 008 FOO1 003 037
| Puller plate Used with extension handle to retain crank- | 5801/5802 models
shaft.. When removing/installing PTO
290 876 080 flywheel and slacken/tighten MAG
flywheel nut.
Extension
handle
A000 002 063 ‘

01-00-4
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Section 01 SERVICE TOOLS

SERVICE TOOL

PURPOSE

APPLICATION

Impeller/PTO flywheel remover/installer
295 000 001

Used to slacken/tighten PTO flywheel and
impeller. Hold flywheel with puller plate
and extension handle above.

5801/5802 models

FOO1 009 029 FOO1 003 046

Puller Used with puller plate and extension | 5801/5802 models
290 876 046 handle to remove MAG flywheel.

AQDO 002 046 FOO1 003 048

www.SeaDooManuals.net
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Section 01 SERVICE TOOLS

SERVICE TOOL

PURPOSE

APPLICATION

Puller with screws
290 876 298

FOO1 001 010

Protective cap (both ends)
290 876 557

=

FOO1 001 ON

Ring (both ends)
290 977 490

F0O1 001 013

Ring halves (PTO)
290 977 475

FO01 001 012

Distance ring (MAG)
290 876 569

FOO1 001 015

Ring halves (MAG)
290 276 025

FOQ1 00% 014

To remove crankshaft bearings.

PTO side

FOO1 003 094

FOO1 003 095

5801/5802 models

01-00-6
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Section 01

SERVICE TOOLS

SERVICE TOOL

PURPOSE

APPLICATION

Distance gauge

To position outer crankshaft bearing on

5802 model only

—TD

AGCQ 001 091

290 876 826 PTO side.
f 17 N\'Q\,‘V“ ¥
T g ‘\..\‘;'
FOO1 001 017 F001 003 070
Remover To remove rotary valve shaft from crank- | 5801/5802 models
290 876 487 case.
(D e 7
FOO1 001 018 FOO1 003 076
Pusher To install end bearing of rotary valve shaft | 5801/5802 models
290 876 500 in crankcase.

FOO1 003 086
Pusher To install rotary valve shaft in crankcase. | 5801/5802 models
290 876 605
AQ00 002 034

FQO1 003 088

www.SeaDooManuals.net
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Section 01 SERVICE TOOLS

SERVICE TOOL

PURPOSE

APPLICATION

Centering tool
290 876 922

AQCO1 001 0B7

| To position coils on armature plate at as-

sembly.

AO001 004 003

5801/5802 models

| Gear holder
290 277 905

A0QO 001 042

To remove/install retaining nut of oil injec-
tion pump gear.

| ao000 002 043

5801/5802 models

01-00-8
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Section 01 SERVICE TOOLS

COOLING/FUEL/OIL SYSTEMS

SERVICE TOOL

PURPOSE

APPLICATION

Hose pincer
295 000 076

To avoid leaks while working on oil/fuel
lines.

A001 001 091

5801/5802 models

A001 001 080
Pliers | To secure/cut ear clamps on oil/fuel lines | 5801/5802 models
295 000 070 and coolant hoses.
j L)
/ Securing clamp
Securing clamp in limited access
FOO1 003 043 1 Fo01 001 003 FO01 001 004 FO01 0Ot 005

www.SeaDooManuals.net
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Section 01 SERVICE TOOLS

PROPULSION SYSTEM

SERVICE TOOL

PURPOSE

APPLICATION

Pliers
295 000 069

F001 003 044

To remove /install drive shaft boot clamps.

FO01 009 017

5801/5802 models

Impeller/ PTO flywheel remover/installer
295 000 001

FOO1 009 029

Used to slacken/tighten impeller on shaft.

FOO1 008 030

5801/5802 models

Bearing/seal installer

295 000 014
o

FOO1 009 052

To install impeller shaft needle bearings
and seal. e

FOO1 009 054

5801/6802 models

Impeller/PTO flywheel remover/installer
295 000 002

my

FOO1 009 060

To protect seal lip when installing impeller
shaft in its housing.

FOO1 009 061

5801/5802 models

01-00-10

www.SeaDooManuals.net

S



Section 01 SERVICE TOOLS

WATERCRAFT HANDLING

SERVICE TOOL

PURPOSE

APPLICATION

Dolley
295 000 027

FOO1 001 001

Shop wheels
295 000 006

FO01 001 006

Beach wheels
295 000 005

FOO01 001 007

FOO1 001 008

To handle watercraft in shop or on beach. | 5801/5802 models

www.SeaDooManuals.net
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Section 02 PERIODIC INSPECTION CHART

PERIODIC INSPECTION CHART

O NOTE : Shade area shows the maintenance frequency.

FREQUENCY
DESCRIPTION
Monthly Mo:ths Moﬁths Yearly
Lubrication /corrosion protection @

Engine ignition timing

Spark plugs, cleaning/adjustment

Throttle/Choke cables, inspection/lubrication

Flame arrester element, inspection

Carburetor adjustment including choke/throttle cable adjustments

Oil injection pump adjustment

Fuel filter cleaning, oil filter inspection

Qil filter, replacement

Engine head screws, retorque

Steering column wear/steering cable adjustment/condition

Fastener tightening (flame arrester mount screws, carburetor mount nuts,
engine mount screws, exhaust system, etc).

Muffler, battery and reservoirs fastening devices

Fuel/oil lines, check-valves and hoses inspection

Inspect/clean engine drain tube

Bilge system/water-trap drains, inspection

Battery condition, electrolyte level, connections

Engine overheating beeper/electrical connections

Impeller shaft reservoir oil level/oil condition Replace

Impeller condition and impeller/wear ring clearance

Drive shaft boot/splines condition {both ends)

Drive shaft, lubricate grease fitting at flywheel

Water intake grill condition

Hull condition

Cooling system flushing @

® Every month in salt water use.

@ These items have to be initially checked after three months. Thereafter, servicing to be made as specified in this chart.
@ Daily flushing in salt water use.

www.SeaDooManuals.net 02-00-1
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Section 03 ENGINE

587 ENGINE TYPE

03-00-1
www.SeaDooManuals.net
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Sub-Section 01

Section 03 ENGINE
(WATER-FLOODED ENGINE)

If engine is water-flooded, it must be serviced within a
few hours after the event. Otherwise engine will have to
be overhauled for inspection and repair.

CAUTION : A water-flooded engine must be prop-
erly lubricated, operated then lubricated again.
Otherwise serious internal parts damage will occur.

Check fuel and oil reservoirs for water contamination. If
necessary, siphon and refill with fresh fluids.

Turn fuel valve to “'OFF’’ position then drain fuel filter
bowl.

Drain bilge if water is present.

Remove engine crankcase drain plugs located under-
neath oil injection pump.

Oil injection
pump

Drain plugs
FOO1 003 008

With spark plugs in place, crank engine to drain crank-
case. Reinstall crankcase drain plugs.
CAUTION : Crankcase drain plugs should have
Loctite PST 567(P/N 293 800 013) applied to
threads before installing.

Remove spark plugs and dry them with a clean and dry
cloth. A contact cleaner spray can be used, it may be
preferable to replace spark plugs. Do NOT install spark
plugs in their caps, or on engine.

WARNING : Ensure tether cord is removed from
switch to prevent any spark.

Crank engine to allow water to escape from spark plug
holes.

Spray SEA-DOO LUBE (P/N 293 600 006) into spark
plug holes.

Crank engine again.
Re-install spark plugs then tether cord cap on switch.

WATER-FLOODED ENGINE

Turn fuel valve to “’"ON"’ position and re-install tether cord
cap over switch.

Press starting button to start engine. Some choking may
be necessary. If engine does not start, repeat previous
steps as necessary.

NOTE : If engine does not start after several trials,

it is suggested to check ignition system for spark
occurence. Check crankshaft end seals, hydraulic lock
may have pushed them out. Consider that center seals
may have slipped out too. Check crankshaft alignment
as specified in ""BOTTOM END"".

WARNING : Ventilate bilge at least two minutes
prior to checking spark.

After engine has started, spray SEA-DOO lube through
carburetor intake while engine is running.

Run engine until it reaches its operational temperature.
Make sure to supply water to cool engine.

CAUTION : Water must be supplied to cool en-

gine with flush kit (P/N 295 000 038). Do not
run engine for more than five minutes since drive line
seal has no cooling out of water.

03-011
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Section 03 ENGINE
Sub-Section 02 (REMOVAL & INSTALLATION)

REMOVAL & INSTALLATION

Engine Support, Tuned Pipe & Muffler

1 25 Nem
T {18 lbfeft)

20 Nem

(16 |bf;f?<
a7

o7 25 Nem =
(18 Ibfeft

e 35 Nem
B —21 %6 ey

03-021
www.SeaDooManuals.net



Section 03 ENGINE
Sub-Section 02

(REMOVAL & INSTALLATION)

COMPONENTS

. Hexagonal nut M8 (4)
. Lock washer M8 (4)
. Tuned pipe
. O-ring (2}
O-ring
Stud M8 x 26/16 (4)
. Engine Rotax 587
. Gasket (2)
. Exhaust manifold
10. Lock washer (8)
11. Allen screw M8 x 70 (3)
12. Alfen screw M8 x 60
13. Allen screw M8 x 75 (4}
14. Saddie (2)
15. Shim 40 mm (3}
Shim 1.40 mm (3}
16. Rubber mount (4)
17. Washer M8 (6}
18. Hexagonal head screw M8 x 30 (8}
19. Engine support
20. Flat washer M10 (4)

©CONDO A W~

21. Elastic stop nut M10 (4)

22. Hose formed

23. Clamp (4)

24 Exhaust outlet

25. Lock washer M6 (8)

26. Hexagonal head screw M6 x 25 (4)
27. Muftfler

28. Muffler strap

28. Hose 80 mm

30. Clamp (2}

37. Rubber strip (2)

32. Loctite 242

33. Sealant, 300 m!

34. Anchor (2]

35. Rivet (4)

36. Hexagonal head screw M8 x 20 (4)
37 Spacer

38. Hexagonal head screw M8 x 70
38. Rubber pad (2)

40. Flat washer (2)

GENERAL

It is not necessary to remove engine from watercraft for
“"TOP END'’servicing nor ““MAGNETO & FLYWHEEL"".
However engine removal is necessary to repair *'BOTTOM
END’" and "'ROTARY VALVE""

REMOVAL FROM WATERCRAFT

In order to remove engine from watercraft proceed as fol-
lows. '

Propulsion System

Withdraw jet pump unit ass'y, refer to *’PROPULSION &
DRIVE SYSTEMS", section 08.

Cooling & Exhaust Systems

NOTE : To release a clamp from cooling hose/fuel
line, insert a screwdriver blade under the end of
clamp. Pry end out of locking hooks.

FOO1 003 009

03-02-2

Disconnect hose from water outlet socket on engine, in-
jection hose and drain tube from tuned pipe.

Slacken gear clamp from hose between bottom of tuned
pipe and engine water inlet socket ; insert a screwdriver
through opening between tuned pipe, cylinder and mag-
neto housing.

Slacken gear clamp on tuned pipe outlet.

Drain tube

Injection hose
removed

removed

Engine inlet
sockel

Slacken inlet
hose gear
F0O1 003 017 clamp

Remove tuned pipe mounting nuts ; slightly lift it to re-
lease nuts as necessary. Withdraw tuned pipe in a for-
ward and rotating movement. Be careful not to drop
0O-rings located in exhaust manifold grooves.

Disconnect hose on exhaust manifold. Remove fasteners
taking care not to drop any part, then withdraw manifold.

www.SeaDooManuals.net



Sub-Section 02

Section 03 ENGINE
(REMOVAL & INSTALLATION)

Electrical Connections

WARNING : Always disconnect starter or battery

cables exactly in the specified order, black nega-
tive cable first. Electrolyte or fuel vapors can be pre-
sent in the engine compartment and a spark might ig-
nite them and possibly cause personal injuries. It is
recommended to disconnect electrical connections
prior to disconnecting fuel lines.

First, remove black negative cable from starter mounting
bolt, then red positive cable from starter post. Wrap elec-
trical tape around red cable connector.

Open electrical box and disconnect wires of cable coming
from magneto housing.

Unscrew cable cap. Slide cap and compression grom-
met away then pull cable out of electrical box cover.

Intake & Fuel Systems
Slacken clamp of intake silencer boot on carburetor side.
Pivot intake silencer to rear of watercraft.

Remove both retaining screws of carburetor support from
engine cover.

Turn fuel valve to “’OFF'’ position.
Disconnect fuel supply line from carburetor.

Remove screw of banjo fitting from fuel return line. Be
carefull not to drop any part.

Disconnect throttle and choke cables from carburetor.
Unscrew carburetor support from engine cover.

Unscrew carburetor mount nuts then remove carbure-
tor and flame arrester together ; slightly lift it to release
nuts as necessary.

Discaonnect impulse line.

To prevent excessive oil spillage, use a Hose Pincer (P/N
295 000 076).

Install hose pincer on rotary valve oil return line {on top
of rotary valve housing) and oil injection pump supply
ling, then disconnect them.

Remove throttle cable from oil injection pump.
Remove engine support mount screws.

Engine can be easily lifted using the following suggested
tool.

— Cut porcelain from two old spark plugs.

— Weld a large lock washer approximately 20 mm di-
ameter on each spark plug as shown.

A0Q1 001 080 A0Q1 001 091

Weld a lock washer
here

Old spark plug
£001 003 010

Remove spark plugs and replace by special tools.

Hook a sling into holes of special tools then using a chain
block, a hoist or other suitable equipment, slowly lift en-
gine.

Lift it until rotary valve supply line is reachable. Install a
hose pincer on hose then disconnect.

Hose pincer
installed

Rotary valve
supply line

F001 003 01

03-02-3
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Section 03 ENGINE
Sub-Section 02

(REMOVAL & INSTALLATION)

Carry on engine lifting until engine support reaches body
aperture then lean engine so that it can completely leave
watercraft.

Lean engine

)~
Nagc o

F001 003 012

CAUTION : Be careful not to scratch body with
engine support or hit fuel pump/filter nor any
component.

15,16, Shim & Rubber Mount

Do not remove engine rubber mounts needlessly. They
sit on shims which control engine/jet pump alignment.
Alignment has been set at factory and can not be per-
formed in workshop. Always remove rubber mounts one
at a time and re-install each shim to its original location.

rubber mount
needlessly

i'l |
_
Tl

FOO1 003 013

CAUTION : If shims with different thickness are
interchanged, engine and jet pump will be dis-
aligned.

03-02-4

CLEANING

Wipe off any spillage in bilge. Clean with a bilge cleaner.
Discard all gaskets and O-rings.
Clean external parts of engine.

INSTALLATION

Installation of engine in watercraft is essentially the
reverse of removal procedures. However pay particular
attention to the following.

16,18, Rubber Mount & Screw

Check tightness and condition of rubber mounts. If they
have been removed, apply Loctite 242 (blue) (P/N 293
800 002} on screw threads. Torgue screws to 25 Nem
(18 Ibfeft).

CAUTION : Strict adherence to this torque is im-
portant to avoid damaging threads of aluminum
insert in bilge.

19,21, Engine Support & Nut

Properly install support on crankcase so that rounded por-
tion of support matches with MAG side of crankcase. Ap-
ply Loctite 242 (biue) (P/N 293 800 002) on threads
then torque nuts in a criss-cross sequence to 35 Nem
(26 Ibfeft).

Rotary Valve Supply Line
Make sure to re-install line before completely lower en-
gine in bilge.

NOTE : For fuel line clamping, use special pliers
(P/N 295 000 070).

32,36, Loctite 242 & Screw

Apply Loctite 242 on screw threads and torque to 25
Nem (18 Ibfeft).

Electrical Connections

First, install red positive cable on starter post, then black
negative cable on starter mounting bolt, torque to 22
Nem (16 Ibfeft). Apply Dielectric Grease (P/N 293 550
004) on connectors then cover with boot.

Install cable coming from ignition housing, into electri-
cal box cover. Connect wires making sure to match wire
colors.

Install compression grommet and cap. Itis strongly re-
commended to use a flare nut-wrench to properly tighten
cap.

www.SeaDooManuals.net



Section 03 ENGINE

Sub-Section 02 (REMOVAL & INSTALLATION)

Firmly tighten cap. To ensure water-tight mounting, pull
cable ; it must not slide through grommet. Retighten as
necessary.

Torque cover screws to 8 Nem (71 Ibfein ).

9,11,12,13,14,30,38, Exhaust Manifold,
Screw, Saddle & Clamp

Position each clamp so that its screw will be accessible
from top.

Position each saddle so that its higher side is at bottom.

Install screws paying attention to their different length
with washers and spacers as shown.

i | Flat washers
é\\ here
r&) N /

O A

Spacer here

&

Q
O /2
&2 o o
J Threaded hole
Higher side here
FOO1 003 014 at bottom

Torque screws in a criss-cross sequence to 20 Nem (15
Ibfeft). ’

1,3,4,5, Nut, Tune Pipe & O-Ring
Make sure that O-rings are properly located into exhaust
manifold grooves prior to finalizing pipe installation.

Torgue nuts in a criss-cross sequence to 25 Nem (18
Ibfeft).

CAUTION : Make sure that a sufficient gap is pre-
sent between hull and tuned pipe, and also be-
tween clamp protrusion and hull.
Final Inspection

Check throttle cable condition then after its installation,
properly adjust and synchronize oil injection pump as
specified in “'OIL SYSTEM"’, section 06.

Bleed oil injection pump.

Run engine and ensure there is no leakage.

CAUTION : Water must be supplied to cool en-

gine with flush kit (P/N 295 000 038). Do not
run engine for more than five minutes since drive line
seal has no cooling out of water.

www.SeaDooManuals.net
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Section 03 ENGINE
Sub-Section 03 (TOP END)

9 Nem 1
(80 lofeim 1 s
9 Nem © 9 Nem
(80 Ibfein) 4 4 (80 Ibfein)
2 —2
- 5
S
6
7
20 Nem
8 (15 Ibfef)
9
“~
13
20 Nem
N W17 315 ibfeft)
20 Nem — 18
(15 Ibfsft) 17— z @{)10-31
19
20
zlg 25 26
0 r;f'7
| — &
| EjroTax] i
Gasket set
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Section 03 ENGINE
Sub-Section 03 (TOP END)

COMPONENTS

. Allen screw M6 x 35 (2)
Ltock washer (11)

. Sensor switch

Alfen screw M6 x 25 (9)
Bracket

 Cylinder head cover
O-ring

- Hexagonal screw M8 x 55 (12)
Washer 8.4 (12}

10. Loctite 515

11. O-ring (2)

12. O-ring

13. Cylinder head

14. House nipple (2}

15. O-ring (2)

16. O-ring (2}

LN A LN~

17. Allen screw M8 x 70 (8)
18. Washer (8}

19. Cylinder with sieeve (2)
20. Cylinder gasket

21. Semi-trapez ring-(2)

22. Rectanguiar ring (2}
23. Piston (2)

24. Gudgeon pin (2}

25. Circlip (4)

26. Needle bearing (2)

27. Cylinder sleeve

28. Gasket set

29. Loctite PST 5667

30. Sealant PL-32

31. Loctite Primer N

GENERAL

When repairing a seized engine, connecting rods should
be checked for straightness and crankshaft for deflection/
misalignment. Refer to ""BOTTOM END”’, for procedures.

DISASSEMBLY

Disconnect thermosensor wire.
Remove cylinder head cover.

If shells, sand, salt or any other particles are present in
cylinder head, clean with a vacuum cleaner.

Remove screws then cylinder head.

If shells, sand, salt or any other particles are present in
cylinder cooling jacket, clean with a vacuum cleaner.

Remove screws then pull cylinder up, being careful that
connecting rod does not hit crankcase edge.

WARNING : If screws need to be heated for re-
moval when engine is in watercraft, do not use
open flame ; use a heat gun. Since vapors can be pre-
sent in engine compartment an explosion might occur.

NOTE : Even if only one cylinder needs repair, both
cylinders should be lifted to allow one-piece cylinder
base gasket replacement.

23,24,25,26, Piston, Piston Pin, Circlip &
Needle Bearing (cageless)
CAUTION : This engine design features cageless

piston pin bearing. At piston disassembly, rollers
will fall out.

Bring piston to Top Dead Center and install Rubber Pad

(P/N 290 877 030) over crankcase aperture. Secure with

screws. Lower piston until it sits on pad

03-03-2

Rubber

T
@] O J

FOO1 003 015 - T ‘
If other cylinder has been removed, completely cover its
aperture with a clean rag.
As an additional precautionary measure, a magnet can
be installed under piston to catch rollers for removal.

Magnet > P
S
Apertures covered W
FOO1 003 016 with rag and rubber pad R
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Section 03 ENGINE
Sub-Section 03 (TOP END)

NOTE : To remove MAG piston, PTO piston must be
removed or ignition housing to allow access.

To remove circlip, insert a pointed tool in piston notch
then pry it out.

WARNING : Always wear safety glasses when
removing piston circlips.

Piston notch

FOOt 003 025

To extract piston pin, use Piston Pin Puller (P/N 295 000
042) as follows:

— Fully screw puller handle.

— Place puller stop notch in line with puller axis.

— Insert puller end into piston pin.

— Rotate stop notch of puller so that corners protrude
puller end.

Piston pin
pulier
@
| Aoot 001 045

— Firmly hold puller and rotate handle counterclockwise
to pull piston pin.

www.SeaDooManuals.net

FOO1 003 018

CAUTION : Recover rollers, make sure that 31
rollers are found for each piston.

CLEANING

Discard all gaskets and O-rings.
Clean all metal components in a solvent.

Clean water passages and make sure they are not
clogged. :

Remove carbon deposits from cylinder exhaust port,
cylinder head and piston dome.

Clean piston ring grooves with a groove cleaner tool, or
with a piece of broken ring.

INSPECTION

Visually inspect parts for corrosion damage.

Inspect piston for damage. Light scratches can be sand-
ed with a fine sand paper.

Inspect plane surfaces for warpage. Small deformation
can be corrected by grinding surface with a fine sand
paper. Install sand paper on a surface plate and rub part
against oiled sand paper.

The inspection of engine top end should include the fol-
lowing measurements.

03-03-3



Section 03 ENGINE

Sub-Section 03 (TOP END)
" TOLERANCES Cylinder Out of Round

MEASUREMENTS Using a cylinder bore gauge, measure cylinder diameter

NEW PARTS WEAR 16 mm (5/8 in) from top of cylinder. Measure diameter

(Min.) (Max.) LIMIT in piston pin axis direction then perpendicularly (90°) to

Cylinder 0.08 mm it. If the difference between readings exceed specifica-

Toper N.A. NA. L0031 in) tion, cylinder should be rebored and honed or replaced.
Cylinder Out 0.05 mm
of Round NA. NA. (.0020 in)
Cylinder/Piston | 0.06 mm 0.07 mm 0.20 mm
Clearance (.0024 in} (0028 in) (.008 in)
AnglPiston | 003mm 008 mm | 0.20 mm
Clearance (.001 in) (.003 in) {.008 in)
Ring End Gap 0.25 mm 0.40 mm 1.0 mm
(.010 in) {.016 in) (.039 in)

NOTE : Replacement cylinder sleeves are available
if necessary. Refer to a specialized shop for instatla-
tion.

NOTE : 0.25 and 0.5 mm oversize piston and rings
are available if necessary.

Cylinder Taper

Using a cylinder bore gauge, measure cylinder diameter
16 mm (5/8 in} from top of cylinder to just below aux-
iliary transfer port, facing exhaust port. If the difference
between readings exceed specification, cylinder should
be rebored and honed or replaced.

Measuring
perpendicularly
190°) to piston
pin axis

Auxilliary
transfer port

FO01 003 020 FOO1 003 019

16 mm Measuring

i | perpendicuiarly
(90°) to piston
pin axis

Measuring in
piston pin axis

FOO1 003 021 FOO1 003 020

Cylinder/Piston Clearance

Clearance can be quickly checked with a long feeler
gauge. Insert feeler gauge in cylinder then slide piston
{without piston rings installed) into cylinder as shown in
the following illustration.

Piston

03-03-4

FOO1 003 022

Or, to accurately determine piston to cylinder wall clear-
ance. Measure piston 25 mm {1 in) above skirt end per-
pendicularly (90°) to piston pin.
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Section 03 ENGINE
Sub-Section 03 (TOP END)

Measure cylinder 16 mm (5/8 in) below its top edge.

16 mm

(5/8 in) Measuring

perpendicularly (80°)
to piston pin axis

Measuring perpendicularly
(90°} to piston pin axis

FQO01 003 020 F0O1 003 023

Ring End Gap
Position ring just above transfer ports, in relation with top
of cylinder.

NOTE : In order to correctly position ring in cylinder,
use piston as a pusher.
Using a feeler gauge, check ring end gap. If gap exceeds
specified tolerance rings should be replaced.

Top of
transfer port

Top of
cylinder

FOO1 003 024

The difference between these two measurements should
be within specified tolerance.

Ring/Piston Groove Clearance

Using a feeler gauge, check clearance between rectan-
gular ring and groove. If clearance exceeds specified tol-
erance, replace piston.

NOTE : Ring/piston groove clearance can be cor-
rectly measured only on rectangular ring which is
bottom ring.

Rectangular ring
{bottom)

FOOY 003 033

www.SeaDooManuals.net

ASSEMBLY

Assembh/ is essentially the reverse of disassembly pro-
cedures. However pay particular attention to the fol-
lowing.

23,24,26, Piston, Piston Pin & Roller Bearing
At assembly, locate piston so that intake hole is on ro-
tary valve side.

Carefully cover crankcase apertures as for disassembly.
Plastic Mounting Device Method

Replacement roller bearings are delivered in a convenient
plastic mounting device. For installation, proceed as fol-
lows :

— Align replacement roller bearing with connecting rod
bore.

03-03-5



Section 03 ENGINE
Sub-Section 03 (TOP END)

— Carefully push inner plastic sleeve into connecting rod
bore ; outer plastic ring will release rollers.

Quter ring removal after inner
sleeve insertion into bore

FOO1 003 026

— Make sure thrust washers are present each side of
rollers.

— Insert piston pin into piston until it comes flush with
inward edge of piston hub.

Gently tap
piston pin

FQO01 003 028

— As necessary, pull halves of inner sleeve with needle
nose pliers.

Piston pin
flush here

washers
FOO1 003 027

Pulling inner
sleeve half

— Place piston over connecting rod and align bores, then

gently tap piston pin with a fiber hammer to push out

inner plastic ring on opposite side. Support piston from
opposite side.

03-03-6

FOO1 003 029

Foam Method

As an alternate method when no plastic mounting device
is available, proceed as follows:

— Apply grease into connecting rod bearing bore.

www.SeaDooManuals.net



, Section 03 ENGINE
Sub-Section 03 (TOP END)

— Install approximately 15 rollers in lower half of bore.

Insert approximately
15 rollers in
lower half of bore

£

F0O1 003 030

— Insert a cylindrical piece of foam material (sponge)
18 x 22 mm dia. (23/32 x 7/8 in. dia.) inside connect-
ing rod bore to retain rollers.

— Insert remaining rollers.

Insert remaining
rollers

Foam

Thrust washer
each side

FOOt 003 031

Circlip opening
at 6 o'clock
{at bottom)

FOO1 003 032

WARNING : Always wear safety glasses when in-
stalling piston circlips.

CAUTION : Always use new circlips. At installa-

tion, take care not to deform them. Overstressed
circlips will come loose and will damage engine. Cir-
clips must not move freely after installation, replace
if circlip rotates after installation.

To easily insert circlip into piston, use Circlip Installer
{P/N 295 000 077).

— Fit a thrust washer each side of rollers kept in posi-
tion by foam and grease.

— Insert piston pin into piston until it comes flush with
inward edge of piston hub.

— Place piston over connecting rod and align bores, then
fully push piston pin to expulse foam piece on oppo-
site side.

25, Circlip

Secure remaining circlip taking into consideration the fol-
lowing.

CAUTION : To minimize the effect of acceleration
force on circlips, install them so that their open-
ings are located at 6 o'clock (at bottom).

Circlip
installer

@y

FOO01 001 020

— Remove pusher from tool then insert circlip into its
bore.

— Re-install pusher into tool and push until circlip comes
in end of tool.

— Position end of tool against piston pin aperture.

03-03-7
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Section 03 ENGINE
Sub-Section 03 (TOP END)

— Firmly hold piston against tool and push tool pusher
to insert circlip into its groove.

Slide cylinder over piston.

FOO1 003 036

i Piston hole on
Installing circlip rotary valve side
into piston
\
j
= = 2 =
. .‘,l ,r';
= Q = 3 1
© \ [
i)
F001 003 034
19, Cylinder

To easily slide cylinder over piston, install Ring Compres-
sor {P/N 290 876 972) over rings.

When re-assembling cylinders to crankcase, it is impor-
tant to have them properly aligned so that exhaust flanges
properly match up with exhaust manifold. Use Aligning
Tool (P/N 290 876 900) or exhaust manifold itself.

Slide this
ADO1 001 065 Edge

NOTE : Ring compressor will not fit on oversize
piston/rings.

Make sure to align ring end gap with piston locating pins.
Slide tool over rings.

Exhaust flange

FOO1 003 037 + aligning tool

Ring end gap aligned
with piston locating pin

FQO1 003 035

03-03-8
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Section 03 ENGINE
Sub-Section 03 (TOP END)

Aligning cylinders
with exhaust manifold

G A e B 5
)
| R r/© °
UL Do, =

FO01 003 038

Torque to
20 Nem (15 Ibfeft)

FOO1 003 040

NOTE : If manifold has been used for exhaust
flanges alignment, remove it for engine installation
in watercraft.

171819, Screw, Washer & Cylinder

Apply Loctite 515 Gasket Eliminator (P/N 293 800 007)
on washer faces. Install and torque screws in a criss-cross
sequence for each cylinder to 20 Nem (15 Ibfeft).

Make sure to install large O-rings around spark plugs
holes and small O-ring where shown.

Torque screws to

20 Nem (15 Ibf-ft)\

Torque screws to
20 Nem {15 Ibfeft)

Large
O-rings
—% &=
“ lr 2L~ '@"t

Small O-ring

FO1 003 039

8,9,11,12,13, Screw, Washer, O-Ring &
Cylinder Head

Apply Loctite 515 Gasket Eliminator (P/N 293 800 007)
on washer faces and in cylinder sleeve O-ring groove. In-
stall and torque screws to 20 Nem {15 Ibfeft) as per fol-

lowing illustrated sequence.

F001 003 040

1,4,6, Screw & Cylinder Head Cover

Install cover over cylinder head. The two longer screws
must be installed on oval-shaped housing. Make sure to
install ignition housing support and flame arrester support.

NOTE : Hand-tighten screws only. Final torque

should be carried on after flame arrester/carbu-
retor and ignition housing installation when engine will
be in watercraft.

03-03-9
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Section 03 ENGINE
Sub-Section 03 (TOP END)

Torgue cylinder head cover screws to 9 Nem {80 Ibfein)
as per following illustrated sequence.

Torque to
9 Nem (80 Ibfein)

Longer
SCrews

FOO1 003 041

03-03-10
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Sub-Section 04

Section 03 ENGINE

(FLYWHEEL & MAGNETO)

FLYWHEEL & MAGNETO

27
110 Nem
(81 Ibfsft)

39 40 41 25 26

18 ™5 22 Nem
1 ~N" -10 (16 Ibfeft)
' \%219 52
NG 20
i)
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Section 03 ENGINE
Sub-Section 04 (TOP END)

COMPONENTS
1. Spark plug protector (2)
2. Spark plug (2)
3. Grease "‘Dielectric’’, 150 g
4. Hexagonal head screw M8 x 20 (2}
5. Lock washer 8 mm (2)
6. Bracket
7. Protection cap (2)
8. Ignition housing
9. Speed limiter

10. Loctite 242, 10 m/

17. Screw Taptite M5 x 12 (2)

12. lgnition coif

13. Screw Taptite M6 x 25

14. Helical tape 130 mm

15. Amplifier box

16. Washer M6 (2)

17. Spark plug cable

18. Lock washer 8 mm (4)

19. Hexagonal socket head cap screw M8 x 25
20. Washer 5.5 (2}

21. Lock washer 5 mm (2)

22. Hexagonal socket head cap screw M5 x 18 {2)
23. Harness fight assembly

24. Generating coil

25. Insulation sheath

26. Insulation sheath

27. PTO slide flywheel

28. Anti-seize lubricant

29. Loctite 515

30. Magneto flywheel ass’y

31. Starter gear 77 teeth

32. Ignition caover

33. Combined screw M6 x 5 (12)
34. Lock washer M22

35. Hexagonal nut M22

36. O-ring

37. Loctite 648

38. High tension cable set

39. Ring terminal (2)

40. Female connector 3.96 (4)
41. Male connector 3.96 (4)

42. Protection mat

43. Protection cover

44. Screw taptite M5 x 12 (2)
456. Holding strip

46. Screw taptite M4 x 8 (2)

47. Cable grommet

48. Sensor wire with plug assembly
49. Grommet

50. Silicone 732 RTV, 90 m{

51. Harness light (without connector)
52. Armature plate assembly

53. Woodrutf key 3 x 3.7

54. Grommet

55. Loctite primer N

GENERAL

The following procedures can be performed without re-
moving engine from watercraft. However, electrical box
and battery removal will be required.

REMOVAL

Remove ignition housing support (if applicable).

32,33, Ignition Cover & Screw

Remove screws and withdraw cover.

NOTE : PTO-side flywheel must be removed prior
to removing MAGneto-side flywheel since puller has
to be installed on MAG flywheel.

For removal of both flywheels, MAG flywheel is locked
with Puller Plate (P/N 290 876 080) and Extension Han-
dle (P/N 295 000 003).

03-04-2

Extension

Pulter
plate

FOO1 003 042 AQ00Q0 002 063

CAUTION : Never lock crankshaft by inserting
any tool through connecting rod bores nor
through impulse fitting.
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Section 03 ENGINE

Sub-Section 04 (FLYWHEEL & MAGNETO)

27, PTO Flywheel

Using three M8 x25 mm screws, secure Puller Plate on
MAG flywheel so that puller ribs are against flywheel.

Install Extension Handle on end of Puller Plate.

Using a suitable wrench or socket, unscrew PTO-
flywheel COUNTER-CLOCKWISE when facing it.

Puller ribs on
opposite side

FOO1 003 045

Extension handle
locking crankshaft

| F001 003 047

Rotate MAG flywheel so that Extension Handle end stops
on work table for PTO flywheel slackening.

PTO flywheel is slacken using Impeller Remover (P/N 295
000 001).

30, Magneto Flywheel

With Puller Plate properly secured as for PTO flywheel re-
moval, rotate MAG flywheel so that Extension Handle end
stops on work table for slackening.

FOO01 009 029

Insert special tool in flywheel splines.

Impeller remover
used for flywhell

FOOt 003 046

Extension handie
focking crankshaft

FOOC1 003 048

Using a suitable socket, unscrew retaining nut COUNTER-
CLOCKWISE when facing it.

NOTE : If socket is found too large to be inserted
in puller plate, machine or grind its outside diameter
as necessary.

Remove nut and lock washer from flywheel.

03-04-3
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Sub-Section 04

(FLYWHEEL & MAGNETO)

Flywheel is easily freed from crankshaft with Puller (P/N
290 876 065).

AO0OC 002 048

Fully screw Puller in Puller Plate.

Tighten puller bolt and at the same time, tap on bolt head
using a hammer to release flywheel from its taper.

. Extension
handle

Puller

| FoO1 003 048

22,562, Screw & Armature Plate Ass'y

To ease reassembly and further ignition timing, indexing
marks should be made on armature plate and crankcase.

Remove both retaining screws and withdraw armature
plate.

Crankcase Replacement

Since replacement crankcases do not have timing mark
for armature plate location, indexing marks should be
made on armature plate and crankcase to ease reassem-
bly and further ignition timing.

The following procedure is to find a common reference
point on both crankcases {old and new) to position ar-
mature plate.

03-04-4

Proceed as follows:

— Find a crankcase locating lug (the top one in this
example).

— Place a cold chisel at the end of choosen lug, then
punch a mark on armature plate at this point.

Crankcase Mark armature
locating lug plate at the
end of lug

FOO1 003 050

— At assembly, align armature plate mark (previously
punched} with the end of the same locating lug on
the new crankcase.

Lug end
of crankcase

Align mark and
lug end here

FOO1 003 051
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Section 03 ENGINE

Sub-Section 04 (FLYWHEEL & MAGNETO)

— Find manufacturer's mark on armature plate. In line
with this mark, punch another mark on adjacent crank-
case lug.

Punch a mark
on crankcase lug
aligned with
plate mark Manufacturer's
mark on
armature plate

FOQ1 003 052

From now on, these marks will be used for further as-
sembly positioning as a pre-timing position.

For further
assembly,
use these marks

FOO1 003 053

8,19, Ignition Housing & Screw

To remove ignition housing, starter has to be removed.
Refer to "ELECTRICAL"" under “‘Electric Starter’’, sec-
tion 07-07 for procedures.

Unscrew retaining screws then withdraw housing.

www.SeaDooManuals.net

CLEANING

Clean all metal components in a solvent.

CAUTION : Clean armature coils and magneto
magnets using only a clean cloth.

Clean crankshaft taper and threads.

INSTALLATION

Installation is essentially the reverse of removal proce-
dures. However pay particular attention to the following.

8,19, Ignition Housing & Screw
Apply Loctite 515 Gasket Eliminator (P/N 293 800 007)
on housing/crankcase mating surfaces.

NOTE : On aluminum material it is recommended

to use Loctite Primer N (P/N 293 600 012} to in-
crease curing time and gap filling capability. Refer to
manufacturer’s instructions.

Apply Loctite 242 (blue) (P/N 293 800 002) on screw
threads then torque them in a criss-cross sequence to
22 Nem {16 Ibfeft).

After housing installation, make sure before re-installing
electric starter, that inlet socket is installed on crankcase.

22,52, Screw & Armature Plate Ass'y
Position armature plate on crankcase, aligning previous-
ly traced marks on both parts.

Apply a drop of Loctite 242 (blue} (P/N 293 800 002)
on screw threads and tighten.

30,35, MAG Flywheel & Nut
Apply Loctite 242 (blue) (P/N 293 800 002).on crank-
shaft taper.

Position Woodruff key, MAG flywheel, apply Loctite 242
(blue) and install fasteners on crankshaft.

Torque nut to 105 Nem (77 Ibfeft).

CAUTION : Never use any type of impact wrench
at flywheel installation.

27, PTO Flywheel
Apply Loctite 767 Anti-Seize (P/N 293 550 001) on
crankshaft threads then screw flywheel.

Using same tool as for removal, torque flywheel to 110
Nem (81 Ibfeft).

CAUTION : Never use any type of impact wrench
at flywheel installation.
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Sub-Section 04 (FLYWHEEL & MAGNETO)

Ignition Timing

For procedures, refer to *'ELECTRICAL"’, under '‘Ignition
Timing'* section 07-04.

32,33, Ignition Housing Cover & Screw

Properly install O-ring in cover. Torque screws in a criss-
cross sequence to 4 Nem (35 Ibfein ).
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BOTTOM END
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Section 03 ENGINE
Sub-Section 05 (BOTTOM END)

COMPONENTS

. Crankcase ass'’y

Lock washer 8 mm (14)

. Hexagonal socket head cap screw M8 x 45 (6)
Hexagonal head screw M8 x 65 (6)
Aflen screw M8 x 75 (2}

Stud M10 x 18/ 18 (4)

. Ball bearing 6206

. Oif seal

. Central gear (14 teeth)

10. O seal

11. Ball bearing 6305

12. Oil seal

13. Ball bearing 6207 (2)

14. Anti-seize lubricant, 355 mi

15. Distance ring

NS A LN

16. O-ring (2)

17. Crankshaft

18. Distance ring

18. Ball bearing 6206 (2)
20. Oil seal

21. Shim 30.4/51/1

22. O-ring (2)

23. Plug screw (2)

24. Hose nipple

25. Crankshaft half (P.T.O. side)
26. Crankshaft rod repair kit
27. Silicone 732 RTV

28. Loctite 515, 50 m/

29. Loctite 242, 10 mi

30. Loctite PST 567

CRANKSHAFT MISALIGNMENT &
DEFLECTION

Since it is an assembled crankshaft it can become mis-
aligned or deflected. Crankshaft can be twisted on center
main journal, changing timing of one cylinder in relation
with the other.

Main journal
alignment here

| FOO1 003 059

Counterweights can be twisted on connecting rod jour-
nal on any or both cylinder(s)

03-05-2

Connecting rod
journal alignment here

FOO01 D03 059

Crankshaft Alignment at Center Main Journal

NOTE : The following verifications can be perform-
ed with engine in watercraft without overhauling
engine.

To quickly check, without accuracy, if crankshaft is twist-
ed on center main journal, proceed as follows:

— Remove PTO flywheel guard.

— Remove spark plugs.

— Insert a screwdriver in one spark plug hole.
— Insert a longer screwdriver on the other hole.

— Lay a forearm over both screwdriver handles to feel
piston displacements.
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— With the other hand, siowly rotate engine by PTO
flywheel.

‘Lay forearm
over screwdrivers
to feel movement

Screwdrivers
in spark plug *
holes

FOO01 003 054

Hand
tighten nut

FOO1 003 055

As soon as one piston stops going up, the other must
immediately go down. Any interval between strokes in-
dicates a misaligned crankshaft.

Or, to accurately check crankshaft alignment, proceed
as follows :

— Remove ignition housing cover.

— Remove MAG flywheel nut. Refer to “'FLYWHEEL &
MAGNETO'" for procedures.

— Install Bombardier Degree Wheel (P/N 295 000 007)
on crankshaft end. Hand-tighten nut only.

— Remove both spark plugs.

— Install a TDC Gauge (P/N 295 000 065} in spark plug
hole on MAG side.

— Bring MAG piston at Top Dead Center.

— As a needle pointer, secure a wire with a cover screw
and a washer.

— Rotate degree wheel (NOT crankshaft) so that needle
pointer reads 360°.

www.SeaDooManuals.net

— Remove TDC gauge and install on PTO side.
— Bring PTO piston at Top Dead Center.

Interval between cylinders must be exactly 180° there-
fore, needle pointer must indicate 180° on Degree Wheel
(360°-180° = 180°).

Any other reading indicates a misaligned crankshaft.

Cranshaft Alignment at Connecting Rod
Journal

Such misalignment may cause a crankshaft hard to be
manually turned. Verification can be done be measuring
deflection each end of crankshaft. Refer to “'INSPEC-
TION"" paragraph.

If deflection is found greater than specified tolerance, this
indicates worn bearing(s}, bent and/or disaligned crank-
shaft.

GENERAL
Engine has to be removed from watercraft to open bot-
tom end.

To remove water inlet socket, electric starter must be re-
moved.

If crankshaft end seal(s) has/have to be replaced, bot-
tom end must be opened.
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Sub-Section 05 (BOTTOM END)

DISASSEMBLY

Remove the following parts:
— ignition housing and PTO flywheel on opposite side

Separating ignition
housing/armature plate
from crankcase

Separate halves
by prying at
provided lugs

FOO1 003057

F0O01 003 058

— rotary valve cover and valve
— engine support
— crankcase retaining screws

Insert screwdrivers between crankcase lugs and pry to
separate halves being careful not to damaging precision
surfaces.

Separaté halves
by prying at
provided lugs

FOO1 003 056

03-05-4

12,13,19,20, Seal & Bearing

NOTE : Do not needlessly remove crankshaft
bearings.

Remove end seals.

To remove end bearings from crankshaft, use crankshaft
end Protective Cap (P/N 290 876 557) and Puller (P/N
290 876 298).

On PTO side, use Ring (P/N 290 977 490) with Ring
Halves (P/N 290 977 475).

On MAG side, use Distance Ring (P/N 290 876 569) and
Ring (P/N 290 977 490) with Ring Halves (P/N 290 276
025).

Puller MAG side ring halves ‘
{P/N 290 876 298) (P/N 290 276 025}

I

PTO side ring halves
{(PIN 290 977 475)

Distance ring,
MAG side
(PIN 290 977 569

Ring (both side)
{PIN 290 977 490

Protective cap
(PIN 290 876 557)

FOO1 001 008

www.SeaDooManuals.net



Section 03 ENGINE
Sub-Section 05 (BOTTOM END)

Removing
crankshaft bearing

F0O1 003 060

Or, use a bearing extractor such as Proto #4032 and a
press to remove two bearings at a time.

INSPECTION

Visually inspect parts for corrosion damage.

Inspect plane surfaces for warpage. Small deformation
can be corrected by grinding surface with a fine sand
paper. Install sand paper on a surface plate and rub part
against oiled sand paper.

Inspect crankshaft bearings. Check for scoring, pitting,
chipping or other evidence of wear. Make sure plastic
cage is not melted. Rotate and make sure they turn
smoothly.

If crankshaft and/or components are found defective, it
must be repaired by a specialized shop or renewed.

The inspection of engine bottom end should include the
following measurements:

Press
bearing out

SRS

Bearing
extractor

TOLERANCES
MEASUREMENTS | NEW PARTS | WEAR LIMIT
Crankshaft NA 0.08 mm
Deflection o {.0031 in)
Connecting Rod 0.40 mm 1.2 mm
Big End Axial Play (.016 in) (.047 in)

Connecting Rod Straightness

Align a steel ruler on edge of small end connecting rod
bore. Check if ruler is perfectly aligned with edge of big
end.

FOO1 003 061

NOTE : If bearings are to be renewed, they can be
quickly removed using an Air Hammer.

CLEANING

Discard all oil seals, gaskets, O-rings and sealing rings.

Clean water and oil passages and make sure they are not
clogged.

Clean all metal components in a solvent.

Remove old Loctite from crankcase mating surfaces with
Stripper #157 (P/N 295 000 040).

CAUTION : Never use a sharp object to scrape
away old sealant as score marks incurred are de-
trimental to crankcase sealing.

Ruler must be
aligned with edge
of connecting rod here

i Align ruler here
FOO1 003 062

03-05-5
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Section 03 ENGINE
Sub-Section 05 (BOTTOM END)

Crankshaft Alignment
A quick check can be made as follows.
— Insert a finger in each connecting rod.

— Lift crankshaft and apply a rotation movement to
crankshaft with fingers.

FOD1 003 063

Measuring MAG side
deflection in crankcase

FOO1 003 065

Remove crankshaft bearings and check deflection again
on V-shaped blocks as illustrated.

A twisted crankshaft will turn irregularly in an out of round
motion.

Crankshaft Deflection

Crankshaft deflection is measured each end with a dial
indicator.

First, check deflection with cranckshaft in crankcase. If
deflection exceeds the specified tolerance, it can be either
ball bearings wear, bent or twisted crankshaft at connect-
ing rod journal.

Measuring PTO side
deflection in crankcase

FOOY 003 064

Measuring MAG side
deflection on V-shaped blocks

FOO1 003 066

03-05-6

Measuring PTO side
deflection on V-shaped blocks

FOO1 003 067

NOTE : Crankshaft deflection can not be correctly
measured between centers of a lathe.
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Section 03 ENGINE
Sub-Section 05 (BOTTOM END)

Connecting Rod Big End Axial Play

Using a feeler gauge, measure distance between thrust
washer and crankshaft counterweight.

Measuring big end
axial play

Bearing
against a
steel plate

Propane

Heat plate
through bearing bore

FOO1 003 069

FOO1 003 068

ASSEMBLY

Assembly is essentially the reverse of disassembly pro-
cedures. However pay particular attention to the fol-
lowing.

13,19, Bearing

Apply Loctite 767 Anti-Seize (P/N 293 550 001) on bear-
ing seats.

Prior to installation, piaée bearings into a container filled
with oil, previously heated to 75°C (167 °F). This will ex-
pand bearing and ease installation.

Or, as an alternate method, apply heat with a propane
torch. Lay bearing on a steel plate, then heat plate
through bearing bore until smoke is noticed from bear-
ing. Install bearing carefully on crankshaft.

CAUTION : Immediately stop heating as soon as
smoke is noticed. Overheating bearing will melt
plastic cage. Practice with used bearings on first try.

To properly locate outer PTO bearing, temporarily install
Distance Gauge (P/N 290 876 826) against inner bear-
ing. Slide outer bearing until stopped by gauge then re-
move gauge.

FOO1 001 017

Distance
gauge

F0O1 003 070
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Section 03 ENGINE
Sub-Section 056 (BOTTOM END)

Install bearings so that their peripherical grooves be lo-
cated as shown in following illustration.

Peripherical grcoves
on inner side

Peripherical grooves
on inner side

F0O1 003 071

12,20, Seal

At seal assembly, apply a light coat of lithium grease on
seal lips.

1, Cirankcasé

Crankcase halves are factory matched and therefore, are
not interchangeable or available as single halves.

Prior to joining crankcase halves, apply a light coat of
Loctite 515 Gasket Eliminator (P/N 293 800 007) on
mating surfaces. Do not apply in excess as it will spread
out inside crankcase.

NOTE : On aluminum material it is recommended

to use Loctite Primer N (P/N 293 600 012) to in-
crease curing time and gap filling capability. Refer to
manufacturer’s instructions.

CAUTION : Rotary valve shaft must be installed

in crankcase before closing halves. Before joining
crankcase halves, make sure that crankshaft gear is
well engaged with rotary valve shaft gear.

Position crankcase halves together and hand-tighten
bolts.

CAUTION : Temporarily install armature plate to
align crankcase halves with each other.

3,4,5, Screw

Apply Loctite 242 (blue) (P/N 293 800 002) on screw
threads. Torque crankcase screws to 22 Nem (16 Ibfeft)
as per following illustrated sequence.

03-05-8

F0OO1 003 072

6, Stud

At assembly in crankcase, apply Loctite 242 (blue) (P/N
293 800 002) on stud threads.

Finalizing Assembly

NOTE : If water inlet socket has been removed from
crankcase, re-install it with its nipple pointing to-
wards ignition housing.

For rotary valve timing and assembly, refer to "*"ROTARY
VALVE & RESERVOIR' for procedures.

If engine support is installed on crankcase before igni-
tion housing, electric starter must be installed before en-
gine support.

Nipple towards
ignition housing

Install before
ectric starter

j{: .ﬁ el
) 5 ’

6

Install before
engine support or
ignition housing

FG01 003 073
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Sub-Section 06

Section 03 ENGINE

(ROTARY VALVE & RESERVOIR)

ROTARY VALVE

16

20 Nem
(15 Ibfeft)

9 Nem
(80 Ibfein)

2
3 “t—26

www.SeaDooManuals.net
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Section 03 ENGINE
Sub-Section 06 (ROTARY VALVE & RESERVOIR)

COMPONENTS

1. Coolant inlet socket 14. Ball bearing 6203

2. Hexagonal head screw M6 x 25 (4) 15. Oil seal

3. Gasket ring {4) 16. Rotary valve shaft

4. Gasket 17. Locking ring

5. Ball bearing 6201 18. Rotary valve

6. Circlip 19. O-ring

7. Spring holder cup 20. Rotary valve cover

8. Spring 21. Dowel pin

9. Sprocket 14 teeth 22. Lock washer 8 mm (4)
10. O-ring 23. Hexagonal head screw M8 x 20 (4)
71. Shim 0.5 mm 24. Rubber ring

12. Distance sleeve 24.5 mm 25. Loctite 648
13. Shim 0.5 mm ’ : 26. Loctite 242, 10 m/
03-06-2
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Section 03 ENGINE
Sub-Section 06 (ROTARY VALVE & RESERVOIR)

RESERVOIR
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Section 03 ENGINE
Sub-Section 06

(ROTARY VALVE & RESERVOIR)

COMPONENTS

. Oif level indicator cap
. Clamp (2)

. Rivet (4)
O-ring

. Adapter
Gasket

. Clamp (2)
Hose

. Oif tank

10. Grommet (2)
11. Grommet (2)
12. 90° Elbow (2)

©CONDORNWLWN =

13. 90° Elbow
14. 90° Elbow (2)
15. Filter

16. Hose 8 mm
17. Hose 12 mm
18. Hose 6 mm
19. Valve

20. Strap

21. Tie rap

22. Tie rap

23. Grommet

NOTE : The following verifications can be per-
formed with engine in watercraft without overhaul-
ing engine.

ROTARY VALVE COVER & VALVE GAP

Agapof 0.3-0.5mm (.012in - .020 in) must be main-
tained between rotary valve and crankcase.

To measure this gap, remove rotary valve cover and its
O-ring.

Using solder tin for electronic applications {approximately
1.5 mm {.060 in) dia.), install three short pieces over ro-
tary valve. If necessary, apply grease to hold in position.

Re-install cover in place WITHOUT it's O-ring and torque
screws to 20 Nem (15 [bfeft).

Remove cover then clean and measure compressed tin
thickness, it must be within specified tolerance. Other-
wise check cover for wear/warpage and crankcase ; re-
new defective parts.

NOTE : If gap is found under tolerance, sand sur-
face with fine sand paper on a surface plate, rub
part against lightly oiled sand paper.

CRANKSHAFT & ROTARTY VALVE
SHAFT GEAR BACKLASH

Remove PTO flywheel guard.
Remove spark plugs, rotary valve cover and valve.

Manually feel backlash at one position, then turn crank-
shaft about 1/8 turn and recheck. Continue this way to
complete one revolution.

Backlash must be even at all positions. Otherwise over-
haul engine to find which part is faulty (gear, rotary valve
shaft or crankshaft with excessive deflection).

03-06-4

GENERAL

Engine must be removed from watercraft to work on ro-
tary valve shaft/components. Refer to REMOVAL & IN-
STALLATION for procedures.

Bottom end must be opened to remove rotary valve shaft.

DISASSEMBLY
20,23, Rotary Valve Cover & Screw

Unscrew four retaining screws and withdraw rotary valve
cover and valve.

16,17, Snap Ring & Rotary Valve Shaft

To remove rotary valve shaft assembly from crankcase,
first remove snap ring from crankcase.

Removing
snap-ring

007 003 074

CAUTION : Bottom end must be opened to re-
move rotary valve shaft.
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Sub-Section 06

Section 03 ENGINE
(ROTARY VALVE & RESERVOIR)

To remove rotary valve shaft, use a Remover (P/N 290
876 487).

Rotary valve
shaft remover

i

F0O1 003 075

Place puller over rotary valve shaft end and screw puller
bolt into shaft. While retairiing bolt with a wrench, turn
puller nut CLOCKWISE until shaft comes out.

FOO01 003 078

FOO1 003 078

6,7, Circlip & Spring Holder Cup

If it is necessary to disassemble components of rotary
valve shaft assembly, compress spring by holder cup to

remove circlip.

Compress
holder cup

Remove
circlip

FOO1 003 077

12, Distance Sleeve

To remove distance sleeve use a bearing extractor such
as Snap-On #CJ-950 as illustrated. Heat distance sleeve
to approximately 150°C (300°F) to break the Loctite

bond and press shaft out.

Heat distance
sleeve

Bearing extractor
Snap-on CJ-950

FOO1 003 078

CAUTION : Ensure that rotary valve shaft is per-

fectly perpendicular with press tip or damage will
occur.

03-06-5
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Section 03 ENGINE

Sub-Section 06 (ROTARY VALVE & RESERVOIR)

5, Bearing

NOTE : Do not remove plug against bearing in
crankcase half.

Do not needlessly
remove this plug

| FOO1 003 083

End bearing can be easily removed using the following
suggested tool.

Snap-On Hammer Puller including : Handle CJ93-1
Hammer CJ125-6
Claws CJ93-4

FOO1 009 035

Close puller claws so that they can be inserted in end
bearing. Holding claws, turn puller shaft clockwise so that
claws open and become firmly tight against bearing.

Slide puller sleeve outwards and tap puller end. Re-
tighten claws as necessary to always maintain them tight
against bearing. Continue this way until bearing com-
pletely comes out.

03-06-6

End bearing

FCO1 003 080

CLEANING

Discard all seals and O-rings.

Clean all metal components in a solvent.

Clean oil passages and make sure they are not clogged.
Clean rotary valve shaft and inside of distance sleeve.

INSPECTION
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