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SAFETY NOTICE

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

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

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

The use of Bombardier parts is most strongly recommended when considering repla

ment of any component. Dealer and / or distributor assistance should be sought in case
doubt.

Torque wrench tightening specifications must be strictly adhered to. Locking devices (e
locking disk, lock nut) must be installed or replaced with new ones, where specified. If |
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 seric
personal injury including possibility of death.

CAUTION : Denotes an instruction which, if not followed, could severely dame
watercraft components.

O NOTE : Indicates supplementary information needed to fully complete an instructic

Although the mere reading of such information does not eliminate the hazard, yt

understanding of the information will promote its correct use. Always use common sh
safety practice.

This information relates to the preparation and use of Bombardier watercraft and has be
utilized safely and effectively by Bombardier Inc.. However, Bombardier Inc. disclail
liability for all damages and / or injuries resulting from the improper use of the conter
We strongly recommend that any services be carried out and/ or verified by a higl
skilled professional mechanic. it is understood that certain modifications may render L
of the watercraft illegal under existing federal, provincial and state regulations.
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1994 BOMBARDIER WATERCRAFT SHOP MANUAL

INTRODUCTION

This Shop Manual covers BOMBARDIER made SEA-
DOO® watercraft models SP 5870, SP! 5872, SPX s871,
XP 5854, XPi 5855, GTS 5814, GTX 5862 and EXPLORER
5821.

WATERCRAFT MODEL NUMBER

It is located on U.S. Coast Guard approved label on left
hand side of stern (rear) eyelet.

Model number

FO03 011 008 F001 011032

HULL IDENTIFICATION NUMBER
(H.I.N.)

It is located at right hand rear side of hull.

FO01011 149.5

F001011032 |

For the EXPLORER model, it is located on left hand
side of front storage compartment cover.

Huli Identification

FO01 011 149.8 Number {H.L.N.)

The five digits after ZZN are the watercraft serial
number.

ZZIN 12345 XX XX

1 §erial number

L
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19§4 BOMBARDIER WARTERCRAFT SHOP MANU/

TUBE IDENTIFICATION NUMBER
(EXPLORER)

It is located on right hand side cone.

Tube Identification
Number {T.|.N.)
7 — AN

F002 011 004.9

ENGINE IDENTIFICATION NUMBER
(E.L.N.)

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

Engine Identification
Number (E.I.N.}

1
v
—_——

—

F001 003 001

DEFINITION OF NUMBERING
SYSTEM OF THIS MANUAL

Sections and Sub-Sections System

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

www.SeaDooManuals.net

01 - 01

T

Section Sub-Secti

Pages System

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

Section Sub—Sectuon\

ARRANGEMENT OF THIS MANUA

The manual is divided into 13 major sections :
01 Service Tools and Products
02 Periodic Inspection Chart

03 Engine

04 Cooling System

05 Fuel System

06 Oil System

07 Electrical

08 Propulsion and Drive Systems
09 Steering System

10 Hull / Body

11 Storage

12 Technical Data

13 Troubleshooting

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

EX.: 03 ENGINE

01 Water-Flooded Engine Care
02 Removal and Installation
03 Top End

04 Flywheel and Magneto

05 Bottom End

06 Rotary Valve

07 Exhaust System



1994 BOMBARDIER WATERCRAFT SHOP MANUAL

GENERAL INFORMATION

The use of RIGHT and LEFT indications in the text,
always refers to driving position {(when sitting on wa-
tercraft). ‘

LEFT RIGHT
_— el
{port) f \ (starboard)
A\

FOO1 011 149.7

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

Bombardier Inc. reserves the right at any time to dis-
continue or change specifications, designs, features,
models or equipment without incurring obligation.

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

When ordering parts always refer to the specific
model, parts catalogs.

PARTS CATALOGS
MODELS P/N

SP (56870)

SPI (6872) 219 800 011

SPX (5871)

GTS (5814)

GTX (5862) 219800013

XP {5854)

XP! (5855) 219800012
| EXPLORER (5821) 219 800 014

ILLUSTRATIONS AND PROCEDURES

The illustrations show the typical construction of the
different assemblies and, in all cases, may not repro-
duce the full detail or exact shape of the parts shown,
however, they represent parts which have the same or
a similar 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 speci-
fications. Some of these are in Ibfein instead of
Ibf-ft. Use appropriate torque wrench.

CAUTION : These watercraft are designed with

parts dimensioned in both the metric and the
imperial systems. When replacing fasteners, make
sure to use only those recommended by Bombar-
dier. Mismatched or incorrect fasteners could cause
damage to the watercraft or possible personal in-
jury. :
As many of the procedures in this manual are interrela-
ted, 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 indi-
cated, refer to section 01 (SERVICE TOOLS AND PROD-
UCTS). Before commencing any procedure, be sure
that you have on hand all the tools required, or ap-
proved equivalents.

Technical Publications
Bombardier Inc.
Valcourt {Quebec), Canada
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 01 (MANDATORY TOOLS)

MANDATORY TOOLS

ENGINE
Mandatory tool kit : P/N 295 000 087.
SERVICE TOOL PURPOSE APPLICATION

Degree wheel To mark timing position of rotary valve, to | All models.

P /N 295 000 007 check crankshaft alignment.
[~ ABG0 001 111 F001003 083

Puller Used with puller plate (P/N 290 876 | All models.

P /N 295 000 106 080) and extension handle(P/N 295 000

111) to remove MAG flywheel.

ADOO 002 048 FO0% 003 156

Pusher To install end bearing of rotary valve shaft | All models.

P /N 290 876 500 in crankcase. :

ADOO 001 081 F0O01 003 088
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Section 01 SERVICE TOOLS AND PRODUCTS

Sub-Section 01 (MANDATORY TOOLS)
SERVICE TOOL PURPOSE APPLICATION
Puller pIils} | To remove crankshaft bearings. All models.
P /N 290 876 298

F001001010

Protective cap (both ends) 554

P /N 290 876 557

F001001 011

Ring (both ends) 555

P /N 290 977 490

FOO1 001 013 @

Ring halves (PTO) 556

P /N 290 977 475

F001 001015

Distance ring (MAG) 557

P /N 290 876 569

F001 001012 @

Ring halves (MAG)

P /N 290 276 026

F001 001014

Screws (M8 x 40)

P /N 290 840 681 O

P /N 290 841 201 o—= ECB
(M8 x 70)

F001001072

MAG side

FO01 003 094

FO01 003 096
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 01 (MANDATORY TOOLS)

SERVICE TOOL PURPOSE APPLICATION
Piston circlip installer To install circlips on pistons.
A} P/ N 295 000 077 A) 587 engine.
B) P/N 290 877 016 B) 657 engine.
ADO1 001 081 FOC1 003034
Pusher All models.
P /N 290 876 605
mmm FO01 003 088
Bombardier ignition tester PR | To test engine ignition system. All models.
P /N 295 000 008
(-} : /\l-:
IGMTIONTESTER ,, »
@ T A
3 o
ADOO 002 056 F001 007 100
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 01 (MANDATORY TOOLS)

SERVICE TOOL PURPOSE APPLICATION
Rubber pad Y%A | To avoid needles of connecting rod beir- | All models.
P /N 295 000 101 ing (587 engine) and any foreign pats

from falling in crankcase.

F001 001019 ) F0O01003 147
Puller plate Used with extension handle to retain | All models.
| crankshaft. When removing / installing
P/N 290 876 080 L | PTO flywheel and loosen / tighten MAG
flywheel nut.
e
Extension
handle

Extension handle 1550
{P/N 295000 111) ‘
== D)
551
Screw M8 x 35 (3)
(P /N 290 841 591)
Puller plate
Sleeve (3) 552
(P/ N 290 847 220}
F001 003 151 Fo03 003 162
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 01  (MANDATORY TOOLS)

SERVICE TOOL PURPOSE APPLICATION
PTO flywheel remover / installer Y%y | Used to loosen / tighten PTO flywheel. | All models.
P/N 1 Must be used in conjunction with puller
/N 29500000 plate (P /N 290 876 080) and extension
handle (P /N 295 000 111).

NOTE : This tool is also used for the

impeller.
F001 009 029 FOO1 003 048
Distance gauge X%l | To position outer crankshaft bearing on | Crankshaft without a
P /N 290 876 826 PTO side. labyrinth sleeve.
FO01001 017 001003070
Puller ET:¥] | To remove rotary valve shaft from crank- | Al models.
P /N 290 876 487 case.

D e

FO01001 08 FO01 003 217
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 01 (MANDATORY TOOLS)

P /N 285 000 105

Replacement parts :
1- Locating sieeve
(P /N 290 877 180)
2- Expansion sleeve
{P/N 290 877 040}
3 Extracﬁ;g

nut
{P/N 280877 115)

F001 001 031

FOO01 003 089

SERVICE TOOL PURPOSE APPLICATION
Alignment tool k] | To properly align engine with jet pump. | All models.
P /N 285 000 089 '
FOD1 011089 FOO1 011 101
Piston pin puller 587 engine.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 01 (MANDATORY TOOLS)

COOLING / FUEL / OIL SYSTEMS

SERVICE TOOL PURPOSE APPLICATION
Hose pincher To avoid leaks while working on oil / fuel | All models.
P /N 295 000 076 lines.
ADOY 001 080 A001 001 091 ,
Gear holder kL4 | Toremove / install lock nut of oil injection | All models.
P /N 290 277 905 pump gear.
ADOO 002 042 ADOO 002 043
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 01 (MANDATORY TOOLS)

SERVICE TOOL PURPOSE APPLICATION
| Pliers ;X8 | To secure / cut non-reusable clamps of | All models.
i P I N 295 000 070 coolant hoses.
FOO1 003 043 FO01 001003 FO01 001 004
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 01 (MANDATORY TOOLS)

SERVICE TOOL PURPOSE APPLICATION

Pliers [Xe] | To secure or open clamps on fuel lines. | All models.
P /N 295 000 054

To secure clamp, place notch side of plier |
on clamp embossment and squeeze plier.

To open clamp, place flat side of plier on
clamp embossment, squeeze and twist
plier.

F001 001 085 F001 001 006 F001 001 087
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Section 01 SERVICE TOOLS AND PRODUCTS

Sub-Section 01 (MANDATORY TOOLS)
PROPULSION SYSTEM
SERVICE TOOL PURPOSE APPLICATION
Impeller remover / installer Used to loosen / tighten impeller on shaft. | All models.
P /N 285 000 001
NOTE : This tool is also used for the
PTO flywheel.
F001 008 029 FO01 009 030
Pliers ¥l | To remove / install drive shaft boot reus- | All models.
P /N 295 000 069 able stepless clamps.

FOO1 003 044

FO01 009 017
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 01 (MANDATORY TOOLS)

P /N 285 000 002

FOO1 009 060

shaft in its housing.

F001 009 061

SERVICE TOOL PURPOSE APPLICATION
Impeller shaft holder [eE] | Used to hold shaft when removing /in- | All models.
P /N 295 000 082 stallmg impeller.
FO001 001 032 F001 009 089 -
| Bearing / seal instalier Y8 | To install impeller shaft needle bearings | All models.
P /N 295 000 107 ' and seal.
F0O01 009 164 F001 009 054
Impeller shaft guide (5] | To protect seal lip when installing impeller | All models.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

RECOMMENDED TOOLS

ENGINE
SERVICE TOOL PURPOSE APPLICATION
Ring compressor Tp compress piston ring when inserting
A) P /N 290 876 972 sTq | Piston in cylinder. A) 587 engine.
B) P/N 295 000 112 751 B) 657 engine.
ADO1 001 086 F001 003 036
Centering tool PLk} | To position coils on armature plate at | All models.

P /N 290 876 922

ADO1 001 087

assembly.

AOO1 004 003
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

AOD1 001 082

FOO'1 007 080

SERVICE TOOL | PURPOSE APPLICATION

Aligning tool F¥] | To align cylinders by exhaust flanges at | All models.

P / N 290 876 902 assembly.

’ro [~3 (=]
e ©o =3 o |

ADOO 001 008 FO01 003 037

Stroboscopic timing light P¥X9 | To verify ignition timing. All models.

P /N 295 000 078 o
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

SERVICE TOOL PURPOSE APPLICATION
Dial indicator (TDC gauge) PR | To find TDC position. For ignition timing | All models.
P /N 295 000 065 and rotary valve timing. To check crank-

shaft alignment.

ADOD 001 088 F001 003 162
Digital / induction type tachometer  BE¥d | To verify engine RPM. All models.
P /N 295 000 100
oooo
ooon
FOC1 001 082
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Section 01 . SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

F001007 127

F001 007 108

SERVICE TOOL PURPOSE APPLICATION
Digital multimeter PY:¥3 | To verify electrical system specifications. | All models.
P /N 529 022 000
0Ot 001 080
Coupler hose eT%3 | To cool engine when watercraft is out of | All models.
P /N 295 500 099 water. To clean cooling system.
FOO1004 036
Timing mark pointer V] | Align mark on PTO flywheel with pointer | All models.
P /N 295 000 102 to verify engine timing.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

SERVICE TOOL PURPOSE APPLICATION
Engine lifting device To lift engine out of watercraft. All models.
Not sold by Bombardier
Do it yourself

Refer to Shop Manual section 03-02

| —
s
F0O01 003010 FOO01 003 144
Feeler gauge 45° To measure rotary vaive cover clearance. | All modeis.
Not sold by Bombardier
Si
FB 300 A
FO01 001 066 FO01 003 183
Spark tester To verify spark at spark plug cap outlet. | All models.
Not sold by Bormbardier
Superex Canada Ltd
No. 15-785
F001 001 053
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

Not sold by Bombardier

Snap-on : Handle CJ93-1
Hammer CJ125-6
Claws CJ934

NOTE : This tool is also used to pull
out impeller shaft seal.

- Pull out rotary valve shaft end bearing.

SERVICE TOOL PURPOSE APPLICATION

Terminal remover Remove connectors from housing in elec- | All models.
Not sold by Bombardier trical circuit.

S

it

Ereary)
—m

FOO1 001 056
Slide hammer puller All models.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

COOLING / FUEL / OIL SYSTEMS

SERVICE TOOL PURPOSE APPLICATION
Pump gauge tester VXY | To verify release pressure and leak at | All models.
P /N 295000 114 carburetor.
F001 001 033 FOO01 008 014
Pump gauge tester EY¥A | To make sure there is no leak by pressu- | All models.

P /N 295 000 085

F0O1 001 034

rizing the fuel system or oil system.

{ Fo01005 018
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

SERVICE TOOL ' PURPOSE APPLICATION

| Screw driver : Toremove / install carburetor pilotjetand | All models.
Not sold by Bombardier main jet.

Snap-on
SDEETQ3

]

FOD1 001 061

Lighted adjustable mirror Qil injection pump adjustment. | All models.
Not sold by Bombardier

Snap-on
50101

; |

F001 001 054
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

PROPULSION SYSTEM
SERVICE TOOL PURPOSE APPLICATION
Fitting y3y | To prgssurize pump assembly before in- | All models.
P/ N 295 000 086 stallation, to verify if any leak. Use with

pump gauge tester (P / N 295 000 114).

FOO01 001038 F001 009 090
Impeller housing remover I¥2:] | To remove impeller housing. All models.
P /N 295 000 113

Fo01011 096 F001 011087
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

SERVICE TOOL

PURPOSE

APPLICATION

Slide hammer puller
Not sold by Bombardier

Snap-on : Handle CJ93-1
Hammer CJ1256
Claws CJ934

NOTE : This tool is also used to re-
move rotary valve shaft bearing.

F001 008 036

Pull out impeller shaft seal.

001 009 038

All models.

Ride shoe remover

Not sold by Bombardier

Do it yourself

Refer to Shop Manual section 08-01

\ |
i }

Remove ride shoe.

F001 009 028

All models.

www.SeaDooManuals.net




Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

Not sold by Bombardier

Do it yourself

Refer to Shop Manual 08-01
Deep socket 14 mm (9/16 in)

Deep socket
14 mm
(9/16 in)

F001 009 099

SERVICE TOOL PURPOSE APPLICATION

Hacksaw Cut wear ring. All models.
Not sold by Bombardier

Sna

H
¢ b

F0O1 001 058 FO01 008 032
Machinist's square Adijust reverse gate. | Models equipped with |
Not sold by Bombardier reverse.
F00Z 001 008 F002 009 018
Fitting remover Remove impeller housing fittings. All models.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

Not sold by Bombardier
Do it yourself
Refer to Shop Manual section 08-01

FOO1 008 005

NOTE : Use with impeller housing
remover (P / N 295 000 113).

FO01 008 008

SERVICE TOOL PURPOSE APPLICATION
Bearing remover Remove impeller housing bearings. All models.
Not sold by Bombardier
Do it yourself
Refer to Shop Manual section 08-01
1 Fo01 008 037 FOO1 008 038
Drive shaft puller Remove drive shaft. All models.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

WATERCRAFT HANDLING
SERVICE TOOL PURPOSE APPLICATION
Dolley (without wheels) E¥I) | To handle watercraft in shop or on beach. | All models except
P /N 295 000 004 Explorer.

FO01 001 001

Beach wheels 877
P /N 295 000 005

F001 001 007 FO01 001 008

www.SeaDooManuals.net



Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

{stainless steel)

FOO1 001 059

FO01 009 148

SERVICE TOOL PURPOSE APPLICATION
Shop lamp ¥%&Y | To facilitate repair when working inside All models.
P/ N 295 000 081 the hull
WARNING : Never use electric pow-
ered tools on watercraft unless first
verifying no gasoline leaks /fumes are
present.
F0O1 001 021 FO01 001030
Lift kit To handle watercraft in shop.
A) P/N 298 760 040 A) SP /vXP series.
B) P/ N 298 776 040 880 B) GTS / GTX
maodels.
C)P/N 298 780 090 C) Explorer model.
{nickel-plated)
D) P /N 298 790 040 8382 D) Explorer model.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 02 (RECOMMENDED TOOLS)

SERVICE TOOL PURPOSE APPLICATION
Foot pump kit EEE] | To inflate tube. Explorer model.
| P /N 204 000 047

F003 015 001 FOO3 011 004

Tie-down . EEEY | To tie watercraft to both bow and stern | All models.
1.50 m (5 ft} long eyglets so that it is firmly retained on the

P /N 298 752 040 trailer.

Tie-down with ratchet EEX] | To tie watercraft to both bow and stern | All models.
3.60 m {12 ft) long eyelets so that it is firmly retained on the

P /N 298 753 040 trailer.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 03 (SERVICE PRODUCTS)

SERVICE PRODUCTS

SERVICE PRODUCT PURPOSE | APPLICATION
Removable threadlocker iEYY | A medium-strength adhesive for | Cylinder head cover screws (587
P /N 293 800 015 threadlocking and threadsealing. | engine).

Vibration-proof nuts, bolts and Exhaust manifold studs and screws.
SCrews. ) :
Engine rubber mount screws.
Loctite 242 (biue) Armature plate screws.
10mL) Magneto flywheel / crankshaft.

Carburetor mount nuts / screws.
Magneto coil screws.

Impeller housing cover screws.
Venturi / impeller housing screws.
Grill screws.

Engine support screws.

Impeller housing / hull nuts.
Steering nozzle screws.

Reverse gate screws.

ADOO 001 110

High strength threadlocker [ | Hi-strength threadlocking thread- | Starter screws / engine.
sealing adhesive.

P/ N 293 800 005 Impeller shaft thread.
Steering stem /stem arm screw
= (GTS / GTX).
Loctite 271 (red) m[fb
Goml) el
- NOTE : Apply heat to ease dis-
assembly.
A0D0 001 102
High temperature SEE] | Hi-strength threadlocking thread- | Crankcase/plug at end of rotary
threadlocker sealing adhesive that resists high | Valve shaft.
P /N 290 899 788 temperature. Ring gear / MAG flywheel.

Loctite 648 (graen)
(59

AD0D 001 121
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 03 (SERVICE PRODUCTS)

SERVICE PRODUCT

PURPOSE

APPLICATION

Paste gasket
P /N 293 800 007

152

Makes, dresses and repairs gaskets.

Cylinder sleeve / O-ring groove.
Crankcase halves mating surface.
Impeller housing cover.

Impeller shaft seal.

Venturi / impeller housing.

Seal carrier.

Crankcase screws.

Loctite 515
(50 mL)
A0D0 001 101
Solvent fE:¥2 | Clean and prepare surface before | Impeller shaft threads.
P /N 293 800 019 assembly. Drive shaft splines.
Impeller threads and splines.
Loctite Safety Solvent
755
AD0O 001 130
Primer for paste gasket B} | General purpose primer. Primer N | Crankcase halves mating surface.
assures fixturing of parts in 15-30 | ‘
P /N 293 600 012 minutes and full cure in 12 hours or lmpelle.r s.haft thread. . )
less. Venturi / impeller housing mating
surface.
Loctite ‘
Locquic Primer N .
(4 02) ==
A0DD 001 077
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 03 (SERVICE PRODUCTS)

SERVICE PRODUCT PURPOSE APPLICATION

Gasket stripper " EEX] | Remove old paper gaskets. Clean mating surfaces of cylinders

P /N 295 500 110 and crankcese.
Cylinders / crankcase mating sur-
face.

FOO1 001 088

Pipe sealant kETY | To seal pipe ﬁ@tings. Prevgnts leak- | Plug on impeller housing cover.

P /N 293 800 018 age and vibrational loosening. Plastic fitting (tool P/N 295 000
086) on impeller housing cover.

Loctite 592 i i o
%0 :1 0 Englrxe drain plugs.
o ‘r—-—m Cooling system fittings.

AD00 001 104

Heat resistant sealant EYZA | To seal exhaust system. XP model.

P /N 413 709 200

Dow Coming 736
ADQO 001 138
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 03 (SERVICE PRODUCTS)

SERVICE PRODUCT

PURPOSE

APPLICATION

Dielectric grease
P /N 293 550 004

Prevents moisture and corrosion
build-up in electric connections.

Battery posts and cabie connectors.
Thermosensor connector.

Dow Corning
FOG1 001 042
Grease YXY | Lubricates. Seal carrier.
P /N 293 550 005 PTO fiywheel.

FOO1 001 041

A00C 001 093
Synthetic grease ’¥P3 | Lubricates and provides great wear | Under the head of cylinder and cyl-
P /N 293 550 010 protection and water resistance. inder head screws.

Carburetor linkage.
Impeller shaft seal lips.

Both sides of impeller shaft thrust
washer.

Drive shaft / impeller splines.
Seal carrier.
PTO flywheel.

Lubricant
Not sold by Bombardier

G.E. Versilube
G341M
r

o
Esso Beacon 325

ADDO 001 085

Provides excellent lubrication over
long interval of no maintenance.

Sliding surface of starter armature
shaft splines.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 03 (SERVICE PRODUCTS)

SERVICE PRODUCT

PURPOSE

APPLICATION

Anti-seize lubricant
P /N 293 800023

362

Protects moving and stationary parts
against high temperature seizing.
Prevents rust and corrosion on parts
exposed to high heat.

Crankshaft thread / PTO flywheel.
Crankshaft bearing seat.

Spark plug thread.

Drive shaft splines.

Ignition housing / crankcase screws.

Loctite
anti-seize
lubricant
12 oz (4544g)
F0O01 001 043
Penetrating lubricant ERE] | Prevents corrosion and sticking. Pro- | Throttle cable.
P /N 293 600 006 tects metallic parts. Wear ring (when new).
Corroded parts.
Water flooded engine.
Storage.
Sea-Doo
Lube
FOO1001 028
Sea-Doo fuel stabilizer kYL | Prevents fuel deterioration during | Fuel system.

P /N 413 408 600

| AD0O0 001 139

storage.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 03 (SERVICE PRODUCTS)

SERVICE PRODUCT

PURPOSE

APPLICATION

Injection oil
1 liter P/ N 293 600 005

4 liters P/ N 293 600 004

FOO1 001 044

915

o S — — — — — — —— — — — ——

916

| Lubricates engine.

All models.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 03 (SERVICE PRODUCTS)

SERVICE PRODUCT PURPOSE APPLICATION
Jet pump oil EXEY | All synthetic formula. Lubricate jet | All models.
P /N 293 600 011 | PUmP:

Sea-Doo jet pump
synthetic oil

FO01 001 026

A) Silicone “Ultra Black” XX | Seal fiberglass and metal parts.
P /N 293 800 030 | A) Curing time : 6 hours.

B) Silicone “Uitra Black HB” 902 B) Curing time : 1 hour.
P /N 293 800 028 |

— “N’Eg‘“l D

{300 mL}

Ride shoe and pump.

| FO01001048

732 Multi-purpose sealant  EXEA | To seal joints.

Ride shoe screws.
P /N 293 800 006 Sponson.
Dow Corning
{Clear)

FO01 001 048
Primer FEE} | Clean and prepare surface for appli- | Water tank trap / body surface
P / N 293 530 012 cation of sealant (P JN293530011). {(GTS / GTX mOdQIS).
Rear baffle / body surface
(GTS / GTX models).
Sikaflex
Primer 449 R
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 03 (SERVICE PRODUCTS)

F0O01 001 070

SERVICE PRODUCT PURPOSE APPLICATION
Sealant BEE) | Seal fiberglass and plastic parts. | Water tank trap / body surface
P /N 293 530 011 For best result use primer (P/N | (GTS / GTX models).

293 530 012). Rear baffle / body surface
Sikaflex (GTS / GTX models).
Sealant 221
F0O1 001 049
Sealant adhesive FRX8 | To seal joints. Ride shoe screws.
P /N 293 800 033 Sponson.
{Clear) Rear storage compartment
{Explorer).
ADSEAL
F001001 064
General purpose instant EFE] | General purpose instant adhesive | Rubber to metal bonding and most
adhesive to bond rubber, metal, plastics and | hard plastic.
P /N 293 800 021 vinyl. Intended for use on close fit-
ting parts with gaps not exceeding
, 0.08 mm (0.003 in).
Loctite 495
ADOO 001 103
Epoxy glue FEE] | Bonds glass to plastic and rubber to | Mirrors.
P /N 293 630 032 metal.
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Section 01 SERVICE TOOLS AND PRODUCTS

- Sub-Section 03 (SERVICE PRODUCTS)

SERVICE PRODUCT PURPOSE APPLICATION

Barge glue FYKk] | To repairinflatable tube minor punc- | Explorer model.
P /N 204 000 045 tures or to replace a broken handle.

F003 015 000
Adhesive activator EX] | For applying pressure sensitive | Decals.
P /N 293 530 036 molding and vinyls when better

bonding is needed.

F001 001 071
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 03 (SERVICE PRODUCTS)

1 Fo01 001 028

SERVICE PRODUCT PURPOSE APPLICATION
Gelcoat spray paint For small repairs of body and huill.
A) White 921 A) All models.
P /N 293 500 041
B) Green 939 B) XP model.
P /N 293 500 062 |
C) Teal 940 C) SPX model.
P /N 293 500 063
Sea-Doo
paint
F001 001 028
SMC spray paint For small repairs of storage cover.
A) Teal 941 A) GTS model.
P /N 293 500 068
B) Green 942 B) GTX model.
P /N 293 500 074
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 03 (SERVICE PRODUCTS)

SERVICE PRODUCT

PURPOSE

APPLICATION

Spray paint for metallic parts only

Protection of metallic parts.

F003 018 002

A) White A) Engine assembly. All models.
| P/N 293500029

B} Charcoal B) Tuned pipe and muffler. SP,

P /N 293 500 030 SPI, SPX and GTS models.
C) Purple 930 C) Tuned pipe and muffler. GTX

P /N 293 500 020 and XP models.

Sea-_Doo
paint
FOO1001 028
Viny! protectant Clean and protect vinyl. Seat.
Not sold by Bombardier
Gun Kote To prevent corrosion. - | Magneto flywheel and ring gear.
Not sold by Bombardier ‘
Kal-Gard
Coating & Mfg. Corp.

Tube Repair kit EPX] | To repairinflatable tube minor punc- | Explorer model.
P /N 204 000 046 tures.
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Section 01 SERVICE TOOLS AND PRODUCTS
Sub-Section 03 (SERVICE PRODUCTS)

SERVICE PRODUCT

PURPOSE

APPLICATION

Epoxy glue
Not sold by Bombardier
3M-05900

Bonds knurled surface of aluminum
hull insert.

All models.

Gelcoat kit
P /N 295 500 100

Sea-Doo
Gelcote
Repair
kit

o,

F001 001 027

Gelcoat repair to body and hull.

All models.

Gelcoat paste (white)
P /N 293 500 016

F001 001 061

Gelcoat repair to body and hull.

All models.

Gelcoat (liquid)

A) 1 liter white
P /N 2393 500 033

B) 1 liter green
P /N 293 500 038

C) 1 liter teal
P /N 293 500 069

910

938

Gelcoat repair to body and huill.

A) All models.
B) XP model.

C) SPX model.

P N
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Section 02 PERIODIC INSPECTION CHART

PERIODIC INSPECTION CHART

ONOTE : Servicing period is given in hours. Shade area shows the maintenance frequency.

FREQUENCY

DESCRIPTION Every10 | Evey2s | Eveyso | EYeV100
Pours hours hours s:gus{;g{w

Lubrication / corrasion protection of metallic components 0]
Engine ignition timing

Spark plug replacement
Throttle / choke cables, inspection / lubrication ®
Fiame arrester inspection

Carburetor adjustment including choke / throttle cable
adjustments and linkage

Oil injection pump adjustment

| Fuelfilter and oil filter inspection

Fuel filter and oil filter replacement

Engine head screws, retorque

Steering system

Reverse system / reverse cable adjustment (GTS, GTX and Explorer)
Variable trim system {XP)

Fastener tightening (flame aester mount screws, carburetor
mount nuts O SCrews, engine mount SCrews, exhaust system, etc).

Muffler, battery and reservoirs fastening devices

Fuel / il lines, check valve and hose inspection, fuel system pressurization
Fuel vent line pressure relief valve inspection

Inspect / clean engine drain hose 0]
Bilge system / water tank trap drain inspection {GTS / GTX) ‘
Battery condition

Battery and starter cables

Engine overheating beeper / electrical connections
Impeller shaft reservoir oil level / oil condition Replace
impelier condition and impeller / wear ring clearance
Drive shaft boot / splines condition (both ends)

PTO flywheel lubrication

Seal carrier lubrication

Water intake grill condition @
Hull condition

Cooling system flushing @
inflatable tube condition (Explorer) ®
Zinc anode (Explorer)

Air blower inspection {Explorer}

@ Every 10 hours in salt water use.
®@ These items have to be initially checked after 25 hours. Thereafter, servicing to be made as specified in this chart.

@ Daily flushing in salt water or foul water use.
@ Inflatable tube should be removed and cleaned. Also verify tube attachment condition.

e|e
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Sub-Section 01

Section 03 ENGINE
(WATER-FLOODED ENGINE)

WATER-FLOODED ENGINE

General

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

CAUTION : A water-flooded engine must be
properly lubricated, operated then lubricated
again, otherwise parts will be seriously damaged.

Procedure
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.

{TYPICAL)

Oil injection
pump

F001 003 008 Drain plugs

Remove spark plug cables and connect them on the
grounding device.

’ WARNING : Never crank engine with spark
plugs removed unless spark plug cables are
connected to the grounding device.

Spark plug
cables

Grounding
device

F001 007 079.2

Remove spark plugs and dry with a clean dry cloth. A
contact cleaner spray can be used. It may be preferable
to replace spark plugs. Do NOT install spark plugs on
engine.

Crank engine to drain crankcase.

CAUTION : Be careful when cranking engine,
water will spray out from spark plug holes.

Reinstall crankcase drain plugs.

CAUTION : Crankcase drain plugs must have
Loctite PST 592 (P /N 293 800 018) applied to
threads before reinstalling.

Crank engine again to allow any remaining water to
escape from spark plug holes.

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

Crank engine again.

Reinstall spark plugs and spark plug cables then safety
lanyard cap on switch.

Turn fuel vaive to ON position.

Press starting button to start engine. It may be neces-
sary to use the choke. If engine does not start, repeat
previous steps as necessary.
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Section 03 ENGINE
Sub-Section 01 (WATER-FLOODED ENGINE)

CAUTION : To avoid starting motor overheat-

ing, the cranking period should not exceed 5-
10 seconds and a rest period of 30 seconds should
be observed between cranking cycles. Never de-
press the starting button when the engine is run-
ning.

NOTE : If engine does not start after several at-
tempts, check ignition system for spark occu-
rence.

Refer to CDI AND CHARGING SYSTEMS 07-06 then
refer to ignition system testing procedure.

Check crankshaft if needed, it can become misaligned
or deflected. Refer to BOTTOM END 03-05 then refer
to crankshaft alignment.

After engine has started, spray SEA-DOQO Lube lubri-
‘cant through air intake silencer while engine is running.

Remove plug

Air intake Sgrav
silencer cover SE A O LUBE
ere

\

Run engine until it reaches its normal operating tem-
perature.

CAUTION : Water must be supplied to cool
engine with coupler hose (P /N 295 500 099).
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Section 03 ENGINE
Sub-Section 02 (REMOVAL AND INSTALLATION)

REMOVAL AND INSTALLATION

587 ENGINE

— 3
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R \
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25 Nem
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FO01 003 142
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Section 03 ENGINE
Sub-Section 02 (REMOVAL AND INSTALLATION)

657 ENGINES
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Section 03 ENGINE

Sub-Section 02 (REMOVAL AND INSTALLATION)

COMPONENTS

Hexagonal nut M8
Lock washer 8 mm
Tuned pipe

Stud M8 x 26
Gasket

Exhaust manifold
Gasket

Rotax engine

Engine support

10. Lock washer 8 mm
11. Lock washer

12. Lock washer 8 mm
13. Allen screw M8 x 75
14. Shim

15. Shim

16. Rubber mount

17. Flat washer 8 mm
18. Hexagonal screw M8 x 20
19. Hexagonal screw M8 x 30
20. Flat washer 10 mm
21. Lock nut M10

CONOIOMAWN =

22. Formed hose

23. Gear clamp

24. Exhaust outlet

25. Flat washer 6 mm

26. Allen screw M6 x 20

27. Muffler

28. Muffler strap

29. Exhaust hose

30. Strap clip

31. Rivet 3/16

32. Loctite 242 (biue)

33. Sealant Loctite 598 “Ultra Black”
34. Exhaust collar

35. Rubber strip

36. Tuned pipe cone

37. Hexagonal screw M8 x 35
38. Sleeve

39. Rubber bushing

40. Sealing ring

41. Heat resistant sealant (736)

GENERAL

It is not necessary to remove engine from watercraft
for TOP END nor PTO FLYWHEEL AND MAGNETO
servicing. However engine removal is necessary to
repair BOTTOM END AND ROTARY VALVE.

REMOVAL FROM WATERCRAFT

In order to remove engine from watercraft proceed as
follows.

CAUTION : Whenever removing engine from
watercraft, engine / jet pump alignment must
be performed.

Jet Pump Removal

To withdraw jet pump unit ass'y, refer to PROPUL-
SION AND DRIVE SYSTEMS, 08-01 then refer to jet
pump removal.

Electrical Connections

WARNING : Always disconnect starter or bat-

tery cables exactly in the specified order, black
negative cable first. Electrolyte or fuel vapors can
be present in the engine compartment and a spark
might ignite them and possibly cause personal in-
juries. It is recommended to disconnect electrical
connections prior to disconnecting fuel lines.

First, remove black negative cable from battery, then
red positive cable.

Remove battery holding straps then withdraw battery.
Disconnect thermosensor wire and spark plug cables.
Connect spark plug cables on grounding device.

Pull out electrical box from its support ; then, open
cover and disconnect wires coming from magneto
housing.

Unscrew cable cap. Slide cap and grommet away ; then,
pull cable out of electrical box.

Tuned Pipe Removal

NOTE : To release a clamp from cooling hose /
fuel line, use pliers (P/N 295 000 054).

F001 001 087

NOTE : For SP / XP series, remove air vent tube
support from body opening.

Disconnect hose from water outlet socket on engine.
Disconnect inlet hose, injection hose and bleed hoses
from tuned pipe and engine.
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Section 03 ENGINE

Sub-Section 02 (REMOVAL AND INSTALLATION)

Cut tie rap retaining black negative cable to water
injection hose.

SP MODEL

Bleed hose
removed

inlet hose

Injection hose
removed

F001 003 116 removed

Air Intake Silencer Removal

Unlock retaining slides holding air intake silencer cover
and remove cover.

Disconnect muffler from tuned pipe.
All Models Except SP Model

Remove exhaust collar on tuned pipe.
Remove cone (except XP).

All Models

NOTE : On the SP and XP models, the tuned
pipe is held on exhaust manifold side by two
screws. Other models have only one screw.

Remove tuned pipe retaining screw(s) from exhaust
manifold side.

Remove tuned pipe mounting screws and nut from top
of exhaust manifold.

NOTE : Slightly lift tuned pipe to release nut as
necessary,

All Models Except XP Model

Withdraw tuned pipe in a forward and rotating move-
ment.

XP Model Only

Remove tuned pipe head.
Withdraw tuned pipe cone from backward.

All Models

Disconnect drain hose on exhaust manifold fitting.
Remove exhaust manifold.

{TYPICAL)
Air intake
silencer cover

Unlock

Remove flame arrester retainer screws ; then, remove
air intake silencer base.

Flame Arrester Base Removal

Remove screws holding flame arrester base support to
the cylinder head cover.

Remove flame arrester.

Remove screws from flame arrester base then with-
draw base.

Fuel System

Turn fuel vaive to OFF position.

Disconnect fuel supply line from carburetor.
Disconnect fuel return line from carburetor.
Disconnect throttle and choke cables from carburetor.

Oil System

To prevent excessive oil spillage, use a hose pincher
(P /N 295 000 076).
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Section 03 ENGINE

Sub-Section 02 (REMOVAL AND INSTALLATION)

(TYPICAL)

AD0Y 001 091

Install hose pincher on oil pump supply line then dis-
connect hose.

Engine Support Mounts

Remove engine support mount screws.

NOTE : Be careful when removing engine sup-

port mount screws, shims could have been in-
stalled between engine support and rubber mounts. To
ease engine / jet pump alignment, indicate shim loca-
tion for reinstallation.

(TYPICAL)

F001 003 110

Lifting Engine

Engine can be easily lifted using the following sug-
gested tools.

— Cut porcelain from two old spark plugs.

— Weld a lock washer approximately 20 mm diamster
on each spark plug as shown.

Weld a lock
washer here

F001 003010 Old spark plug

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, siowly
lift engine. -

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

Install a hose pincher on rotary valve oil return line {on
top of starter) then disconnect.

Disconnect red positive cable from starter post.

(TYPICAL)

Hose
pincher
installed

Rotary valve
supply line

FOO1003 143

Carry on engine lifting until engine support reaches
body opening then tilt engine so that it can be removed
from the watercraft.
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Section 03 ENGINE

Sub-Section’ 02 (REMOVAL AND INSTALLATION)

(TYPICAL)

F001 003 144

CAUTION : Be careful not to scratch body with
engine support or to hit any component.

15,16, Shim and Rubber Mount

Do not remove engine rubber mounts needlessly. They
sit on shims which control engine /jet pump align-
ment. Alignment has been set at the factory. Always
remove rubber mounts one at a time and reinstall each
shim to its original location.

| rrypican)

—

CAUTION : if shims with different thickness are

interchanged, engine and jet pump will be mis-
aligned.

NOTE : If shims location have been mixed up or

whenever removing the engine always use en-
gine / jet pump alignment tool (P/N 295 000 089) to
check alignment.

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.

16,19, Rubber Mount and Screw

Check tightness and condition of rubber mounts. If
they have been removed, apply Loctite 242 {blue) on
screw threads. Torque screws to 25 Nem (18 |bfeft).

CAUTION : Strict adherence to this torque is
important to avoid damaging threads of alu-
minum insert in bilge. T

9,21, Engine Support and Nut

Properly install support on crankcase so that rounded
portion of support matches with MAG side of crank-
case. Apply Loctite 242 (blue) on threads then torque
nuts in a criss-cross sequence to 35 Nem (26 Ibfeft).

Rotary Valve Supply Line
Make sure to reinstall lines before completely lowering
engine in bilge.

NOTE : If fuel line ends are damaged, cut dam-
aged ends before reinstallation. For fuel line clamp-
ing, use special pliers (P /N 295 000 054).

Engine / Jet Pump Alignment

Alignment is necessary to eliminate possible vibration
and / or damage to components. Check alignment of
engine using alignment tool.

ALIGNMENT TOOL
(P /N 296 000 089)
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Section 03 ENGINE

Sub-Section 02 (REMOVAL AND INSTALLATION)

CAUTION : Some watercraft require a shim

between hull and pump ; if shim has been
removed at time of pump disassembly, ensure to
reinstall it. If not reinstall, engine and jet pump
alignment will be altered.

To verify alignment proceed as follows :
— Install housing on huli with four nuts.

— Carefully slide shaft through housing and seal car-
rier. Pay attention not to hit PTO flywheel.

(TYPICAL)

F001011 100

— Insert shaft end into PTO flywhes!.

NOTE : If the alignment is correct, the shaft will
slide easily without any deflection in PTO fly-
wheel splines.

PTO flywheel

FO1 011 101

If the alignment is incorrect loosen engine support
screws to enable to align PTO flywheel with shaft end.

NOTE : Use shim(s) (P /N 270 000 024) or (P/N
270 000 025) as necessary between engine sup-
port and rubber mounts to correct alignment.

(TYPICAL)

FOO1 003 110

CAUTION : Whenever shims are used to

correct alignment, never install more then 6
mm (0.240 in) shim thickness. If alignment cannot
be obtained verify for engine support bending.

18,32, Screw and Loctite 242 (Blue)

Apply Loctite 242 (blue) on screw threads.

Retorque engine support screws to 25 Nem (18 Ibfeft)
when procedure is completed.

NOTE : Whenever alignment tool is not utilized,
apply SEA-DOO LUBE lubricant on its shaft and
inside the housing to eliminate possible corrosion.

Electrical Connections

Install red positive cable on starter post and torque nut
to 6 Nem (53 Ibfein).

Apply dielectric grease on connector then cover with
boot.

NOTE : Secure black negative cable with a tie
rap to water injection hose at tuned pipe.

’ WARNING : Always connect red positive
cable first then black negative cable last. When-
ever connecting the red positive cable to the starter
motor make sure the battery cables are discon-
nected to prevent electric shock.

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

Install compression grommet and cap. It is strongly
recommended to use a flare nut wrench to properly
tighten cap.

Firmly tighten cap. To ensure water-tight mounting,
pull cable ; it must not slide through grommet. Retighten
as necessary.
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Section 03 ENGINE

Sub-Section 02 (REMOVAL AND INSTALLATION)

6,13, Exhaust Manifold, Screw
Apply Loctite 242 (blue) on screw threads.

Install and torque screws to 24 Nem (17 Ibfeft) as per

following illustrated sequence.

FOO01 003 189

1,3,5,37,38,39, Nut, Tuned Pipe, Gasket,
Screw, Sleeve and Rubber Bushing

Make sure that gasket is properly located on exhaust
manifold prior to finalizing pipe installation.

Ensure rubber bushings and sleeve are not damaged
and are properly installed into tune pipe support(s).

CAUTION : Damage to bushings and / or sleeve
will eventually cause stress to tune pipe and
may cause cracking.

Apply Loctite 242 (blue) on stud and retaining screw
threads. Hand-tighten nut and top screws only and
assure that tuned pipe bushing(s) rests against mani-
fold.

Pre-torque nut and top screws in a criss-cross se-
quence to about 20 Nem (15 Ibfeft).

Torque side retaining screw(s) to 25 Nem (18 Ibfeft)
and then torque nut and top screws in a criss-cross
sequence to 25 Nem (18 Ibfeft).

CAUTION : Make sure that a sufficient gap is
present between hull and tuned pipe.

40, Sealing Ring (XP Model Only)

Make sure to install sealing ring on tuned pipe cone.

(TYPICAL)

Sealing ring

F001 003 228 - -

Apply a thin layer of heat resistant sealant (P /N 413
7092 00) all around sealing ring.

Torque clamp to 10 Nem (88 Ibfein).

Tuned pipe head
\ "I'orqus
clamp to
N Y 10 Nem
P \ (88 Ibfein)

N

FOO1 003 226
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Section 03 ENGINE
Sub-Section 02 (REMOVAL AND INSTALLATION)

All Models Except SP and XP
34,36, Exhaust Cone and Exhaust Collar

Install exhaust cone to tuned pipe with exhaust collar.
Position exhaust collar as illustrated. Do not tighten
collar yet.

(TYPICAL)

Exhaust collar

FOO1 003 145

With hose removed, align cone outlet with muffler
inlet.
NOTE : Due to exhaust cone angle, it may have
to be rotated to obtain alignment.
Push cone until it touches tuned pipe, then tighten
exhaust collar clamp and torque to 10 Nem (88 Ibfein).
CAUTION : There must be no gap between
exhaust cone and tuned pipe.
NOTE : Exhaust collar clamp nuts should be

tighten alternatively to assure no leakage and to
obtain specified torque.

All Models

Final Inspection

Check throttle cable condition and lubricate cable with
SEA-DOO LUBE lubricant. After its installation, prop-
erly adjust and bleed oil injection pump as specified in
OIL SYSTEM, 06-02.

Pressure test fuel system, refer to FUEL SYSTEM 05-
03 and look for fuel system pressurization. Secure
vent line to the battery. Ensure vent line is not kinked
or obstructed. Verify all connections and hoses condi-
tion.

Run engine and ensure there is no leakage.

CAUTION : Water must be supplied to cool
engine with coupler hose {P /N 295 500 099).
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TOP END
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COMPONENTS

Allen screw M6 x 35
Lock washer

Sensor switch

Allen screw M6 x 25
Hose nipple

Cylinder head cover
O-ring

Hexagonal screw M8 x 55
Sealing ring

10. Loctite 515

11. O~ing

12. O-ing

13. Cylinder head

14. Hose nipple

WoONIMAWN -

18. Synthetic grease
19. Cylinder with sieeve
20. Cylinder gasket
21. Semi-trapeze ring
22. Rectangular ring
23. Piston

24. Piston pin

25. Circlip

26. Needie bearing
27. Loctite 242 (blue)}
28. Gasket set

29. Loctite PST 592
30. Loctite 515

31. Loctite primer N

15. O-ing 32. Hexagonal screw

16. O-ring 33. Hexagonal screw

17. Hexagonal screw M8 x 70 34. Elbow fitting

ENGINE DESCRIPTION Intake System

— 587 Engine To remove air intake silencer; refer to ENGINE RE-
657 Enai MOVAL AND INSTALLATION 03-02, then look for Air

- ngine Intake Silencer Removal.

— 657 X Engine

The 2-stroke ROTAX engine rotates counterclockwise
seen from the rear (PTO flywheel). It has a rotary valve
to control fuel mixture intake. Lubrication is provided
by a variable oil injection pump. It is cooled by water
supplied from the jet pump. It has a NIPPONDENSO
Capacitor Discharge Ignition System. The fuel is pro-
vided by diaphragm MIKUNI carburetor having an inte-
grated fuel pump.

CAUTION : No engine components can be in-
terchanged between engines.

GENERAL

When repairing a seized engine, connecting rods should
be checked for straightness and crankshaft for deflec-
tion / misalignment. Refer to BOTTOM END for proce-
dures.

DISASSEMBLY

In order to repair engine top end proceed as follows :
Electrical Connections

Refer to ENGINE REMOVAL AND INSTALLATION
03-02, then look for electrical connections.

Exhaust System

To withdraw tuned pipe, refer to ENGINE REMOVAL
AND INSTALLATION 03-02, then look for Tuned Pipe

Removal.

6,13, Cylinder Head Cover, Cylinder Head

Remove cylinder head cover.

NOTE : With 657 engines, cylinder head screws
secure also cylinder head cover.

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

Remove cylinder head.

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

Remove cylinders, being careful that connecting rods
do not hit crankcase edge.

WARNING : If screws need to be heated for

removal when engine is in watercraft, fuel sys-
tem pressurization must be done first. Do not use
open flame ; use a heat gun. An explosion might
occur since vapors can be present in engine com-
partment.

NOTE : Even if only 1 cylinder needs repair, both
cylinders should be lifted to allow 1-piece cylinder
base gasket replacement.

23,24,25,26, Piston, Piston Pin, Circlip and
Needle Bearing

NOTE : The 587 engine features cageless piston
pin bearing.
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Bring piston to Top Dead Center and install rubber pad
(P/N 295 000 101) over crankcase opening. Secure
with screws. Lower piston until it sits on pad.

Rubber
pad

F001 003 015

If other cylinder has been removed, completely cover
its opening with a clean rag.

FOO1 003 147

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

WARNING : Always wear safety glasses when
removing piston circlips.

Piston notch

587 Engine

To extract piston pin, use piston pin puller (P/N 295
000 105) as follows :

— Fully thread on puller handle.

— Insert extractor spindle into the piston pin.

— Slide the expansion sleeve (P /N 290 877 040) onto
the spindle.

— Screw in extracting nut (P /N 290 877 115) with the
movable extracting ring towards spindle.

PISTON PIN PULLER

{P /N 295 000 105)
Locating sleeve
(P /N 280 877 180}
Expansion sleeve
(P /N 290 877 040)
Extractor
sleeve

Extracting nut
(P/N 290877 115)

FO01 001 031

— Firmly hold puller and rotate handle to pull piston
pin.
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Circlip at this side not to be removed
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Grease expansion sleeve

FO01 003 104

— By turning the spindle, pull out piston pin until it is
completely removed from bearing.

— Rotate spindle until extracting nut can be removed.

— Remove spindle and extractor sleeve from piston
pin.

— Carefully remove the piston.
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FO01 003 108

—The needles, thrust washers and the expansion
sleeve remain in the connecting rod bore and may
be used again.

To remove needles with the thrust washers from the
connecting rod bore, push them together with the
expansion sleeve into the locating sleeve (P/N 290
877 180) using any suitable 21 mm (.826 in) diameter
pusher.

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

Pusher
21 mm (.826 in}

AD21002 004

657 Engines

To extract piston pin, it is possible to use piston pin
puller (P / N 295 000 105) as follows :

— Fully thread on puller handle.

— Insert extractor spindle into the piston pin.

— Screw extracting nut (P /N 290 877 115) with the
movable extracting ring towards spindle.

— Hold puller firmly and rotate puller handle to pull
piston pin.

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
a piece of broken ring.
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INSPECTION

Visually inspect all parts for corrosion damage.

Inspect piston for damage. Light scratches can be
sanded 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
following measurements.

TOLERANCES
ENGINE {ALL ENGINES)
MEASUREMENT NEW PARTS WEAR
{min.) (max.) LIMIT
Cylinder 0.08 mm
Taper NA. NA- 1 (0031 in)
Cylinder Out 0.05 mm
of Round NA. NA- 1 (0020in)
Piston/ Clinder 1 0.06 mm | 0.07 mm | 0.20 mm
587 Engine {.002in) | (.0028in) | (.008 in)
Fiston/ Cyinder | 0,05 mm | 0.07 mm | 0.15 mm
657 Engine {.002in) ](.0028in) | (.006in)
Ring / Piston 0.05mm | 0.08 mm | 0.20 mm
Groove Clearance (.002in) | (.003in) | (.008in)
Ring End 0.25mm | 0.40mm | 1.0mm
Gap (010in) | (016in} | {.039in)

NOTE : Replacement cylinder sleeves are avail-
able if necessary. Consult a specialized shop for
_ installation.

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

Cylinder Taper

Using a cylinder bore gauge, measure cylinder diam-
eter 16 mm (5/8 in) from top of cylinder to just below
auxiliary transfer port, facing exhaust port. If the diffe-
rence between readings exceed specification, cylinder
should be rebored and honed or replaced.

Measuring
perpendicularly
{90°) to piston
pin axis

[ Auxiliary ~
transfer port

FOO1 003 019

Cylinder Out of Round

Using a cylinder bore gauge, measure cylinder diam-
eter 16 mm (5/8 in) from top of cylinder. Measure
diameter in piston pin axis direction then perpendicu-
larly (90°) to it. If the difference between readings
exceed specification, cylinder should be rebored and
honed or replaced.

Measuring
perpendicularly
(90°] to piston
pin axis

Measuring in
piston pin axis

FOO1 003 020

www.SeaDooManuals.net



Section 03 ENGINE
Sub-Section 03 (TOP END)

Piston / Cylinder 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.

Feeler

F001 003 022

Or, to accurately determine piston to cylinder wall
clearance. Measure piston 25 mm (1 in) below skirt
end perpendicularly (90°) to piston pin.

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

Measuring
perpendicularly
{80°) to piston
pin axis

Measuring perpendicularly
(90°) to piston pin axis

F0Q1 003 020 F001 003 023

The difference between these 2 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
tolerance, replace piston.

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

Rectangular
ring
{bottom)
F001 003 033 gauge
Ring End Gap

Position ring halfway between exhaust port and top of
cylinder.

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

Top of cylinder
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ASSEMBLY

Assembly is essentially the reverse of disassembly
procedures. However pay pamcular attention to the
following.

23,24,26, Piston, Piston Pin and Needle
Bearing

At assembly, place the pistons over the connecting
rods with the letters “AUS” (over an arrow on the
piston dome) facing in direction of the exhaust port.

.

AUS "
(3

\ \\\\\\“

EXHAUST

| A001 002 001

Carefully cover crankcase opening as for disassembly.

587 Engine

To install roller bearing and piston pin use piston pin
puller (P /N 295 000 105), proceed as follows :

— Replacement bearings are held in place by a locating
sleeve outside and 2 plastic cage halves inside.

— Push needle bearing together with inner halves out
of the locating sleeve into the connecting rod bore.

— Use any suitable 21 mm (.826 in) diameter pusher
as a tool. Make sure thrust washers are present
each side of needies.

Pusher

FO01 003 108

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

— Warm piston to approximately 50-60°C (122-140°F)
and install it over connecting rod.

— Insert extractor spindle into the piston pin, screw on
extracting nut.

— Rotate handle to pull piston pin carefully into the
piston.
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FO01 003 108

Plastic Mounting Device Method

As an alternate method when no service too! is avail-
able proceed as follows :

Replacement roller bearings are delivered in a conven-
ient plastic mounting device. For installation, proceed as
follows :

— Align replacement roller bearing with connecting
rod bore.

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

Outer ring removal after inner
sleeve insertion into bore

— Make sure thrust washers are present each side of
rollers.
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0

0

Thrust washer
each side

F001 003 031

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

Piston pin
flush here

F001 003 027

— 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.

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

Pulling inner
sleeve half

All Engines

25, Circlip

Secure remaining circlip taking into consideration the
following.

CAUTION : To minimize the stress on the circ-
lips, install them so that their openings are
located at 6 o'clock {at bottom).

Circlip opening
at 6 o'clock
{at bottom})

F001 003 032

WARNING : Always wear safety glasses when
installing piston circlips.

CAUTION : Always use new circlips. At in-

stallation, take care not to deform them.
Overstressed circlips will come loose and will dam-
age engine. Circlips must not move freely after
installation, replace if circlip rotates after installa-
tion.
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To easily insert circlip into piston, use circlip installer
(P /N 295 000 077) for 587 engine or (P /N 290 877
016) for 657 engines.

Circlip
installer

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

— Reinstall pusher into tool and push until circlip comes
in end of tool.

— Position end of tool against piston pin opening.

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

NOTE : Ring compressor will not fit on oversize
piston / rings.
Make sure to align ring end gap with piston locating
pin. Slide tool over rings.

Ring end gap aligned
with piston locating pin

Installing circlip
into piston

19, Cylinder

To easily slide cylinder over piston, install ring com-
pressor (P /N 290 876 972) for 587 engine or (P / N 295
000 112) for 657 engines over rings.

Slide this
A001 001 065 edge

FO01003 038

When reassembling 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 290 876 902) or exhaust manifold
itself,

www.SeaDooManuals.net



Section 03 ENGINE
Sub-Section 03 (TOP END)

- with exhaust
as manifold

rF

FOO1 003 149

NOTE : If manifold has been used for exhaust
flange alignment, remove it for engine installation
in watercraft (except Explorer model).

17,18,19, Screw, Grease and Cylinder

Apply synthetic grease (P / N 293 550 010) below screw
head. Apply Loctite 242 (blue) on screw threads. Install
and torque screws in a criss-cross sequence for each
cylinder to 24 Nem (17 Ibfeft).

‘ Torque screws to
[ Y -] 24 Nem (17 Ibfsft)
¢ ®
: \@)
Exhaust flange
by Torque screws to
aligning tool 24 ?lom {17 Ibfeft)
FO01 003 148 | FOO1003 113
587 Engine
Aligning cylinders

8,11,12,13,15, Screw, O-ring and Cylinder
Head

Apply synthetic grease (P / N 293 550 010) below screw
head. -

Apply Loctite 515 Gasket Eliminator (P/N 293 800
007) in cylinder sleeve O-ring groove. Apply Loctite
242 (blue) on screw threads. Install and torque screws
to 24 Nem (17 Ibfeft} as per following illustrated se-
quence.

(587 ENGINE)

Torque to
24 Nem {17 Ibfepi)

F001 003 040

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

FOO1 003 040.2 O-ring

(657 ENGINE) O-rings
(@)
(@) (=}
o (@) O
(@) (o) @)
FOO1 003 190 O-ring

1,4,6, Screw and Cylinder Head Cover

Install cover over cylinder head. Apply Loctite 242
(blue) on screw threads. The 2 longer screws must be
installed on oval-shaped housing. Make sure to install
flame arrester support.

NOTE : Hand-tighten screws only. Final torque
should be carried on after flame arrester / carbu-
retor installation.

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

(587 ENGINE) Torque to

9 Nem (80 Ibfein)
2

FOO1 003 041

6,18, Cylinder Head Cover and Screw

Apply synthetic grease (P / N 293 550 010) below screw
head.

Install cover over cylinder head. Apply Loctite 242
{blue) on screw threads.

Torque cylinder head screws 10 24 Nem (17 ibfeft) as
per following illustrated sequence.

(657 ENGINE)

Torque to 24 Nem (17 Ibfeft)

F0O01 003 1

657 Ehgines

11,13, O-ring and Cylinder Head
Apply Loctite 515 Gasket Eliminator {P/N 293 800
007) in cylinder sleeve O-ring groove.

Make sure to install O-rings around spark plug holes
and cylinder head O-ring where shown.
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PTO FLYWHEEL AND MAGNETO

110 Nem
47 81 Ibfety

%
4 N;m 2
{35 ibfein) 24 Nom a3
(17 Ibfeft) 46
) e 19
A “ -

.‘ b 3 10 Nem P
4 /d 37 (89 ibfein) B

X—— //

- o e e e e we - - = = - - -

%/ 22
/ 5 Nem
\ ¢ (44 |bfein)

001 003 150
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Section 03 ENGINE

‘Sub-Section 04 (PTO FLYWHEEL AND MAGNETO)
COMPONENTS
1. Gasket 28. Harness assembly
2. Ignition housing 29. Terminal clip
3. Lock washer M8 30. Shrink tube 30 mm
4. Allen screw M8 x 25 31. Female connector
5. Armature plate assembly 32. Ring terminal
6. Magneto flywheel 33. Female terminal
7. Ring gear (77 teeth) 34. Male terminal
8. Harness assembly 35. Insulation sheath
9. Grommet 36. Insulation sheath
10. Cap nut 37. Loctite 242 (bluse)

11. Washer 5.5 mm

12. Lock washer 5 mm

13. Allen screw M5 x 18
14. Retainer plate

15. Taptite screw M5 x 8
16. Lock washer 22 mm
17. Hexagonal nut M22
18. Woodruff key

19. Protection mat

20. O-ring

21. Ignition housing cover
22. Self tapping screw M5 x 25
23. Armature plate

24. Generating coil

25. Phillips screw M5 x 22
26. Battery charging coil
27. Screw M6 x 25

38. Loctite 648 {green)

39. Ground plate

40. Protection cap

41. Insulator cap

42. Star washer 5 mm

43. Spark plug

44. Dielsctric grease

45. Ignition coil

46. Anti-seize lubricant

47. PTO flywheel

48. Tierap

49. Armature plate assembly (double gererating coil XP model only)
50. Lock washer

51. Slotted head screw M5 x 35
52. Wire support

53. Wire Clip

GENERAL

The following procedures can be performed without
removing engine from watercraft. However, battery
removal will be required. For only PTO flywheel removal
withdraw jet pump unit ass’y, refer to PROPULSION
AND DRIVE SYSTEMS 08-01 then refer to jet pump
removal. )

To ease the removal of PTO flywheel heat center of
flywheel with a heat gun to break bond. Always
pressurize fuel system first.

WARNING : Never use a torch in the engine
compartment. Electrolyte or fuel vapors can
be present and may ignite.

REMOVAL
21,22, Ignition Cover and Screw

Remove screws, wire support and spark plug grounding
device then withdraw cover.

NOTE : PTO side flywheel must be removed
prior removing MAG 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 230 876 080), sleeves (P / N 290
847 220) and extension handle (P /N 295 000 111).

Screw

Extension
handle

/

F001 003 151

CAUTION : Never lock crankshaft by insert-
ing any tool through connecting rod bores nor
through impulse fitting.

47, PTO Flywheel

Using three M8 x 35 screws (P /N 290 841 591), install
screws through puller plate and slide sleeves on screws
then secure puller plate on MAG flywheel so that
sleeves are against flywheel.

Install extension handle on end of puller plate.
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Sleeves on
opposite side

'«
¢

Rotate MAG flywheei so that extension handle end can
be held easily before PTO flywheel loosening.

PTO flywheel is loosen using PTO flywheel remover
(P /N 295 000 001). _

F0O01 008 029

Insert special tool in PTO flywheel splines.

PTO fl eel remover
{P /N 295 000 001)

FO01 003 046

Using a suitable wrench or socket, unscrew PTO
flywheel COUNTERCLOCKWISE when facing it.

Extension handle
locking crankshaft

F001 003 183

As an alternate method to remove PTO flywheel when
PTO flywheel splines are worn out and PTO flywheel
remover cannot be used.

Use a pipe wrench and install it on PTO flywheel as
illustrated.

Extension handie
locking crankshaft

FOOY 003 154

6, Magneto Flywheel

With puller plate properly secured as for PTO flywheel
removal, rotate MAG flywheel so that extension handle
end can be held easily before loosening.

www.SeaDooManuals.net



Section 03 ENGINE

Sub-Section 04 (PTO FLYWHEEL AND MAGNETO)

Extension handle
locking crankshaft

FO0% 003 156

F001 003 166 handle

Using a suitable socket, unscrew retaining nut
COUNTERCLOCKWISE when facing it.

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

Remove nut and lock washer from MAG flywheel.

MAG flywheel is easily freed from crankshaft with puller
(P/N 295 000 106).

6,7, MAG Flywheel and Ring Gear

Lay MAG flywheel on a steel plafe, then to ease removal
heat ring gear with a propane torch to approximately 150 °C
(300 °F) to break the Loctite bond. Tap lightly on ring gear
using a hammer to release it from MAG flywhee!.

Magneto
flywheel

FOO01 003 118

Fully thread on puller in puller plate.

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

5,13,49, Screw and Armature Plate Ass’y
To ease reassembly and further ignition timing, indexing
marks should be made on armature plate and crankcase.

Remove three retaining screws and withdraw armature
plate.
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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
reassembly and further ignition timing.

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

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.

lCracha'se
ocating lug
Mark armature
plate at the
end of lug

— 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

— Find manufacturer’s mark on armature plate. In line
with this mark, punch another mark on adjacent
crankcase lug.

(TYPICAL)
Punch a mark
on crankcase lug
aligned with
plate mark Manufacturer's
mark on
armature plate
FO01 003 189

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

na A
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{TYPICAL)

For further
assembly,
use these marks

F001 003 160

2,4, Ignition Housing and Screw

To remove ignition housing, starter has to be removed.
Refer to ELECTRICAL 07-04 under electric starter for
procedures.

Unscrew retaining screws, then withdraw housing.

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
procedures. However pay particular attention to the
following. '

2,4, Ignition Housing and Screw

Install gasket on housing / crankcase mating surfaces.

Apply Loctite 242 (blue) on screw threads then torque
them in a criss-cross sequence to 10 Nem (89 ibfein).

After housing installation, make sure before reinstalling
electric starter, that oil outlet fitting is installed on
crankcase.

5,13, Screw and Armature Plate Ass'y
Position armature plate on crankcase, aligning previously
traced marks on both parts. ‘

Apply a drop of Loctite 242 (blue) on screw threads and
torque to 6 Nem (53 Ibfein).

6,7, MAG Flywheel and Ring Gear

Apply Loctite 648 (green) to MAG flywheel mating
surface. Lay ring gear on a steel plate, then heat with a
propane torch in order to install it on MAG flywheel.

Pay particular attention to position ring gear teeth
chamfer side as per following illustration.

Teeth chamfer

FOO1 003 118

NOTE : Ensure that ring gear contacts MAG fly-
wheel flange.

Whenever replacing either ring gear or MAG flywheel,
Gun Kote must be applied to prevent possible corrosion.
CAUTION : Always assemble MAG flywheel
and ring gear prior to apply Gun Kote. If not

done correctly, ring gear won’t contact MAG
flywheel flange.

To apply Gun Kote proceed as follows:

1. Clean thoroughly and degrease replacement part
using a non oil base solvent.

2. Apply coating in light thin coats using a spray gun.

NOTE : Do not spray Gun Kote into MAG fly-
wheel threaded holes.

3. Bake parts in oven at 175 °C (350 °F} for one hour to
cure Gun Kote. :

CAUTION : Do not eliminate Gun Kote heat
curing time because it will lose all its resistance
and it won't give any protection.

CAUTION : At installation of magneto, ring
gear teeth chamfer and starter clutch should
be facing each other.
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6,17, Magneto and Nut

Apply Loctite 242 (blue) on crankshaft taper.

Position Woodruff key, magneto, apply Loctite 242
{blue) on nut threads and install fasteners on crankshaft.

Torque nut to 105 Nem (77 Ibfeft).
CAUTION : Never use any type of impact
wrench at magneto installation.
47, PTO Flywheel
Apply Loctite 767 Anti-Seize on crankshaft threads
then screw on PTO flywheel.

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

CAUTION : Never use any type of impact
wrench at PTO flywheel installation.
Ignition Timing
For procedures, refer to ELECTRICAL 07-02 under
ignition timing.
21,22, Ignition Housing Cover and Screw
Properly install O-ring in ignition housing. Apply Loctite
767 Anti-Seize on screw threads, install cover, wire

support and spark plug grounding device then torque
screws in a criss-cross sequence to 5 Nem (44 |bfein).
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~ Sub-Section 056 (BOTTOM END)

BOTTOM END

FO01 003 181

3
12 Nem
24 Nem
(9 Ibfeft) (17 ibfett)
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Section 03 ENGINE
Sub-Section 05 (BOTTOM END)

COMPONENTS

. Crankcase assembly

Lock washer 8 mm

Allen screw M8 x 45
Hexagonal head screw M10 x 75
Hexagonal head screw M8 x 70
Stud M10x25/18

Retaining ring

Retaining shim

Labyrinth sleeve

10. O-ring

11. Loctite 271 {red)

12. Oil seal

13. Ball bearing

14. Anti-seize lubricant

15. Distance ring

—t

DN AWDN

16. O-ing

17. Crankshaft

18. Distance ring
19. 8all bearing

20. Oil seal

21. Shim304/51/1
22. Drive pin

23. Drain plug

24. Qil outlet fitting
25. Loctite 515

26. Loctite 242 (blus)
27. Primer “N*

28. Loctite PST 592
29. Synthetic grease
30. Woodruff key

CRANKSHAFT MISALIGNMENT
AND DEFLECTION

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

Main journal
alignment here

FO1 003 069

Connecting rod
journal alignment here

FO01 003 068.1

Counterweights can also be twisted on connecting rod
journal on any or both cylinder(s).

AN A ”

Crankshaft Alignment at Center Main
Journal

NOTE : The following checks can be performed
with engine in watercraft without overhauling
engine.

‘To quickly check, without accuracy, if crankshaft is

twisted 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 in the other hole.

— Lay a forearm over both screwdriver handles to feel
piston displacements.

— With the other hand, slowly rotate engine by PTO
fiywheel.
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Section 03 ENGINE
Sub-Section 05 (BOTTOM END)

{TYPICAL) Lay forearm
over screwdrivers
Screwdrivers
in spark plug
oles
F0O1 003 054

As soon as one piston starts going up, the other must
immediately go down. Any interval between strokes
indicates a misaligned crankshaft.

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

— Remove ignition housing cover.

— Remove MAG flywheel nut. Refer to PTO FLYWHEEL
AND MAGNETO 03-04 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°.

F001 003 182

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

Interval between cylinders must be exactly 180°
therefore, needle pointer must indicate 180° on degree
wheel (360° - 180° = 180°).

Any other reading indicates a misaligned crankshaft.

Crankshaft Alignment at Connecting Rod
Journal

Such misalignment may cause a crankshaft hard to be
manually turned. Verification can be done by measuring
deflection each end of crankshaft. Refer to INSPECTION
paragraph.

If deflection is found greater than specified tolerance,
this indicates worn bearing(s), bent and / or disaligned
crankshaft.

GENERAL
Engine has to be removed from watercraft to open
bottom end.

If crankshaft end seal(s) has/have to be replaced,
bottom end must be opened.
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Section 03 ENGINE
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

F001 003 163

— Rotary valve cover and valve.
— Engine support.
— Crankcase retaining screws.

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

Separate halves

by prying at
provided lugs

FO01 003 066

Separate halves

by prying at
provided lugs
£001 003 067

12,13,19,20, Seal and Bearing

NOTE : Do not needlessly remove crankshaft
o~ bearings. '
Remove end seals.
To remove end bearings from crankshaft, use crankshaft

end protective cap (P/N 290876 5567) 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 290977 490) with ring hailves (P/N 290
276 025). '

NOTE : To facilitate ring or distance ring installa-
tion lubricate their inside diameters.

Puller MAG side ring halves
(P/ N 280 876 298) (P /N 290 276 025)
Protective cap Distance ring,
{P/N 290 876 557) MAG side
{P /N 280 876 569)
[3-
(s —

~. ScrewM8x70
0\ (P/N 290 841 201)
Ring (both side)
(P /N 290 977 490)

PTO side ring haives

Screw M8 x 40
(P /N 290 840 681)

001 001 008 {P/N 290977 475)
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Sub-Section 05 (BOTTOM END)

Removing
crankshaft bearing

FO01 003 060

Or, use a bearing extractor such as Proto #4332 and a
press to remove two bearings at a time.

Bearing
extractor

FOD1 003 081

NOTE : If bearings are to be replaced, 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 (P /N 295 500 110).

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

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 replaced.

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

TOLERANCES
MEASUREMENTS |  NEWPARTS | WEAR
{min.) (max.) | LIMIT
Crankshaft o ‘ 0.08 mm
deflection N-A. N.A. {.0031 in)
Connecting rod 0.39mm |.737 mm|{ 1.2 mm
big end axial play (.016in) | {.029in) | (.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.

Ruler must be
aligned with edge
of connecting rod here

Align ruler here

A -
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Sub-Section 05 (BOTTOM END)

Crankshaft Deflection

Crankshaft deflection is measured each end with a dial
indicator.

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

Measuring PTO side
deflection in crankcase

L

FO01 003 064

Measuring MAG side
deflection in crankcase

FOO1 003 085

Measuring MAG side
deflection on V-shaped blocks

Measuring PTO side
deflection on V-shaped blocks

NOTE : Crankshaft deflection can not be cor-
rectly measured between centers of a lathe.

Connecting Rod Big End Axial Play

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

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

FOO1 003 068
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Section 03 ENGINE
Sub-Section 05 (BOTTOM END)

ASSEMBLY

Assembly is essentially the reverse of disassembly
procedures. However pay particular attention to the
following.

9,13,17,19, Bearing, Crankshaft and
Labyrinth Sleeve

Apply Loctite 767 Anti-Seize on part of crankshaft where
bearing fits.

Prior to installation, place bearings into a container
filled with oil, previously heated to 75°C (167°F). This
will expand 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
bearing. 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.

Bearing
against a
steel plate

Heat plate
through bearing bore

| Fo01 003 089

F0O1 001 017

Distance

PTO side
outer bearing

F001 003 070

Crankshaft with a Labyrinth Sleeve
NOTE : Only crankshaft of a twin carburetor
engine is provided with a labyrinth sleeve.

To properly locate outer PTO bearing, install labyrinth
sleeve against inner bearing side.

Crankshaft without a Labyrinth Sleeve

To properly locate outer PTO bearing, temporarily install
distance gauge (P / N 290 876 826) against inner bearing.
Slide outer bearing until stopped by gauge then remove
gauge.

inner
bearing

FOO1 003 174
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Sub-Section 05 (BOTTOM END)

NOTE : Be sure to install labyrinth sleeve with
its hollow side facing PTO side outer bearing.

PTO side
outer bearing

F0O1 003 175

Slide outer bearing until it touches sleeve.

Install bearings so that their peripherical grooves be
located as shown in following illustration.

{TYPICAL) L
- Peripherical grooves
on inner side

F001 003 071

12,20, Se»al

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

1, Crankcase
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 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 to reduce curing time and
increase gap filling capability. Refer to manufacturer’s
instructions. -

CAUTION : Rotary valve shaft must be ins-

talled in crankcase before closing halves.
Before joining crankcase halves, make sure that
crankshaft gear is well engaged with rotary valve
shaft gear. Make sure drive pins of bearings are
properly installed in crankcase recesses.

Position crankcase halves together and hand-tighten
bolts.

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

4,5, Screw

Apply Loctite 515 on screw threads and synthetic grease
below head screws. -

3,4,5, Screw

Torque crankcase screws to 24 Nem (17 Ibfeft) as per
following illustrated sequence.

6, Stud

At assembly in crankcase, apply Loctite 271 (red} on
stud threads. Torque to 12 Nem (9 Ibfeft)
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Section 03 ENGINE
Sub-Section 05 (BOTTOM END)

Finalizing Assembly
24, Oil Outlet Fitting

If oil outlet fitting has been removed from crankcase,
reinstali it with its end pointing towards ignition housing.
Apply Loctite PST 592 on fitting threads.

For rotary valve timing and assembly procedures, refer
to ROTARY VALVE 03-06.

If engine support is installed on crankcase before ignition
housing, electric starter must be installed before engine
support.

End towards
ignition housing

install before
engine support or
ignition housing

F001 003 184
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Section 03 ENGINE

Sub-Section 06 (ROTARY VALVE)

ROTARY VALVE
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Section 03 ENGINE
Sub-Section 06 (ROTARY VALVE)

COMPONENTS

1. Ball bearing 6201 11. Oil sesl

2. Circlip 12. Rotary vaive shaft

3. Spring seat 13. Snap ring

4. Spring 14. Rotary vaive

5. Sprocket (14 teeth) 15. O-ing

6. O-ing 16. Rotary valve cover

7. Distance sleeve 24.5 mm 17. Dowel pin

8. Snap ring 18. Lock washer 8 mm

9. Shim 19. Hexagonal head screw M8 x 20
10. Balf bearing 6203 20. Rubber ring
GENERAL CAUTION : Bottom end must be opened to

The following verification procedures such as clear-
ance of rotary valve cover or rotary valve shaft gear
backlash can be performed without removing engine
from watercraft. Refer to INSPECTION further in this
section.

However engine must be removed from watercraft to
work on rotary valve shaft / components. Refer to RE-
MOVAL AND INSTALLATION 03-02 for procedures.

Bottom end must be opened to remove rotary valve
shaft.

DISASSEMBLY
16,19, Rotary Valve Cover and Screw

Unscrew 4 retaining screws and withdraw rotary valve
cover and valve.

NOTE : On XP model, it is necessary to with-

draw carburetors prior removing rotary vaive
cover. Refer to FUEL SYSTEM 05-03 then refer to
carburetor removal.

12,13, Rotary Valve Shaft and Snap Ring

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

Removing
snap ring

F001 003 074

remove rotary valve shaft.

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

Rotary vaive
shaft remover

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

Hold bolt

FO01 003 217
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Sub-Section 06 (ROTARY VALVE)

F0O1 003 078

2,3, Circlip and Spring Seat

If it is necessary to disassemble components of rotary
valve shaft assembly, use seat to compress spring and
remaove circlips.

Compress

Remove
circlips

F001 003 077

‘ d Press

Bearing

Bearing extractor

FOO1 003 167 Snap-on CJ-950

CAUTION : Ensure that rotary valve shaft is
perfectly perpendicular with press tip or dam-
age will occur.

1, Bearing

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

8,10, Snap Ring and Bearing

To remove bearing use a bearing extractor such as
Snap-on #CJ-950 as illustrated. Slide off distance
sleeve, remove snap ring and press shaft out.

Do not remove
FOO1 003 108.1

this plug

End bearing can be easily removed using the following
suggested tool.
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Section 03 ENGINE
Sub-Section 06 (ROTARY VALVE)

Snap-on hammer puller including : Handle =~ CJ93-1
Hammer CJ125-6
Claws CJ934

F0Q1 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 bear-
ing.

Slide puller sleeve outwards and tap puller end.
Retighten claws as necessary to always maintain them
tight against bearing. Continue this way until bearing
completely comes out.

End bearing

F001 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

Inspect rotary valve cover for warpage. Small deforma-
tion can be corrected by surfacing with fine sand paper
on a surface plate. Surface part against oiled sand
paper.

Inspect bearings. Check for scoring, pitting, chipping or
other evidence of wear. Make sure plastic cage {on
bigger bearing) is not melted. Rotate them and make
sure they turn smoothly.

Check for presence of brass filings in gear housing.

Visually check gear wear pattern. It should be even on
tooth length all around. Otherwise it could indicate a
bent shaft, check deflection. Replace gear if damaged.

The inspection of rotary valve system should include
the following measurements.

N
MEASUREMENTS TOLERANCES
’ NEW PARTS | WEAR LIMIT
Rotary Valve / Cover | 0.25-0.35 mm| 0.35 mm
Clearance {.010-.014 in) {.014 in)
Rotary Valve Shaft NA 0.08 mm
Deflection o {.003 in)

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

Rotary Valve / Cover Clearance

There is a choice of 2 measuring methods.
One with a 45° feeler gauge, the other one with solder.

The clearance between the rotary vaive and the cover
must be 0.30 £ 0.05 mm (0.012 £ 0.002 in).

NOTE : If the clearance is below 0.25 mm

{0.010 in) this could create an overheating situa-
tion and if the clearance is over 0.35 mm (0.014 in} this
could create a hard starting situation.

45° Feeler Gauge Method

Remove rotary valve cover and its O-ring.

Reinstall cover in place WITHOUT its O-ring and torque
screws to 20 Nem (15 Ibfeft).

Feeler gauge blade from 0.25 mm (.010 in) to 0.35 mm
(.014 in) thickness should fit between rotary valve and
cover.

Iinsert feeler gauge blade through cover inlet ports to
verify cledrance. At least verify clearance at 2 different
places in each port.
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Sub-Section 06 (ROTARY VALVE)

45 ° feeler gauge

F0Q1 003 183

Solder Method

Remove rotary valve cover and its O-ring.

Use the following type of solder :

— rosin core

— diameter : 0.8 mm (0.032 in)

— electronic application {available at electronic stores)

Install 2 short pieces {13 mm (1/2 in} long) of solder
directly on rotary valve, 1 above and 1 below rotary
valve gear. Apply grease to hold solder in position.

Reinstall cover in place WITHOUT its O-ring and torque
screws 10 20 Nem (15 Ibfeft).

Remove cover then clean and measure compressed
solder thickness, it must be within the specified toler-
ance 0.30 £ 0.05 mm (0.012 £ .002 in).

(TYPICAL)

{ Foo1003133

If rotary valve cover clearance is out of specification,
machine rotary valve cover seating surface or replace
the cover.

Machining Information

The amount of material over tolerance must be re-
moved from the rotary valve cover seating surface.

Also cut the O-ring groove an equal amount to obtain
1.0+ .03 mm (039 £ .001 in} between the bottom of
the groove and the seating surface.

Remove burrs on the edges of the seating surface and
O-ring groove.

EQUAL AMOUNT REMOVED FROM COVER SEATING
SURFACE AND O-RING GROOVE BASE

Cover seating
surface
O-ring groove
depth must be
1.0+.03 mm
{.039 £ .001 in)

5

FO01 003 132

Reverify the clearance.
At assembly the rotary valve timing must remain as per
original setting.

NOTE : If rotary valve crankcase surface is worn,
it is possible to have it rework at the factory.
Contact your dealer or distributor.
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Rotary Valve Shaft Gear Backlash

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

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

Backlash must be even at all positions. Otherwise

overhaul engine to find which part is faulty (gear, rotary
valve shaft or crankshaft with excessive deflection).

Rotary Valve Shaft Deflection

Deflection is measured with a dial gauge. Install rotary
valve shaft in crankcase half, without its gear.

O NOTE : End bearing must be in crankcase half.

Measure shaft deflection near gear mounting area.

Rotary
valve shaft

F001 003 084

1, Bearing

To install end bearing in crankcase, use a pusher (P/N
290 876 500).

Deflection must not exceed specified value. Replace
shaft as necessary.

ASSEMBLY
Assembly is essentially the reverse of disassembly

procedures. However pay particular attention to the
following.

‘ Pusher

Position ball bearing shielded side towards rotary vaive.

AD00 001 091

Shielded side here
{towards gear)

Push bearing until it stops on its seat.

FOO1003 111
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NOTE : Do not remove plug against bearing in
crankcase half.

Install shim, snap ring and slide distance sieeve on
shaft.

Plug

F001 003 168

2
e Distance
sleeve

Snap ring

Shim
0.5 mm Rotary
FOO1 003 087 (.020 in) valve shaft

If plug has been removed, clean plug and crankcase
hole with Loctite Safety Primer (P/N 293 800 019).

Apply Loctite Primer “T" and Loctite 648 (green) inside
crankcase hole, then press plug into crankcase.

11,12, Seal, Rotary Valve Shaft

Apply lithium grease on seal lips. Position seal with
shielded portion against shaft splines.

8,10,12, Snap Ring, Bearing and Rotary
Valve Shaft

Install ball bearing as illustrated.

Snap-on CJ-950

AD13 002 0156

Bearing extractor

12,13, Rotary Valve Shaft Ass'y and Snap Ring

CAUTION : Crankcase halves must be sepa-
rated and crankshaft must not be present to
install rotary valve shaft ass’y in crankcase.

To install rotary valve shaft in crankcase, use a pusher
(P /N 290 876 605).

Push shaft until its stops on bearing seat.
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Sub-Section 06 (ROTARY VALVE)

Rotary valve
shaft ass'y

Push shaft
F001 003 112 until it stops

- At snap ring installation, position it so that its sharp
edge faces outwards.

ROTARY VALVE

The rotary valve controls the opening and closing of the
inlet ports. Therefore its efficiency will depend on the
precision of its installation.

Identification of the rotary valve

Watercraft Rotary Valve | Valve
Model P/N Duration

SP (5870)
SPI (5872)
SPX (5871)
XPl (5855) 290 924 508 147°
GTS (5814) :

GTX (5862)
EXPLORER (5821),

XP (5854) 290 924 502 159°

There is no identification code on the valves. To find
out the duration, place an angle finder on the valve and
measure the valve cut-out angle or use the following
templates.
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TEMPLATES 159°
: (cut-out angle)

290 924 502
actual size

147°
{cut-out angle)

290 924 508
actual size

FOO1 003 255 AQ00 000 034
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Rotary Valve Timing

CAUTION : Never use the ridge molded in
crankcase as a timing mark.

The following tools are required to measure rotary
valve opening and closing angles in relation with MAG
side piston.

Degree wheel
(P /N 295 00C 007)

C gaug
{P /N 295 000 065)

AQQ) 001 111 AODD 001 088

Rotary valve must be set so that timing occurs as fol-
fows :

TIMING

OPENING
BTDC

WATERCRAFT
MODEL CLOSING

ATDC

SP (5870)
SPI (5872)
SPX (5871)
XPI (5855}
GTS (56814)
GTX (5862)
EXPLORER (56821)

XP (5854)

130°+ 5
65°+ 5

149° £ 5

For the following instructions, let's use these speci-
fications as example :

OPENING : 130° BTDC
CLOSING : 65° ATDC

Proceed as follows :

— Turning crankshaft, bring MAG side piston to Top
Dead Center using a TDC gauge.

TDC gauge
on MAG side

Bring piston
to TDC

F01 003 080

— For opening mark, first align 360° line of degree
wheel with BOTTOM of MAG side inlet port. Then,
find 130° line on degree wheel and mark crankcase
at this point.

2ndFind 130° Opening mark
on degree wheel

and mark here

130°

15t Bottom of MAG
inlet port
align 360° line
of degree wheel here

FOO1 003 121.2

ONOTE : Do not rotate the crankshaft.
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Sub-Section 06

(ROTARY VALVE)

— For closing mark, first align 360° line of degree
wheel with TOP of MAG side inlet port. Then, find
65° line on degree wheel and mark crankcase at this
point.

1! Top of MAG
inlet port

Align 360°
line of degree
wheel here

65°

Closing mark

2nd Find 65°
on degree wheel
and mark here

FOO01 003 122.2

— Remove degree wheel.

— Position rotary valve on shaft splines to have edges
as close as possible to these marks with the MAG
piston at TDC.

NOTE : Rotary valve is asymmetrical. Therefore,
try flipping it over then reinstall on splines to
obtain best installation position.

Apply SEA-DOO injection oil on rotary valve before
reassembling rotary valve cover.

— Remove TDC gauge.
16,19, Rotary Valve Cover and Screw

install O-ring and cover then torgue screws to 20 Nem
{15 Ibfeft) in a criss-cross sequence.
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Sub-Section 07 (EXHAUST SYSTEM)

EXHAUST SYSTEM
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Section 03 ENGINE

Sub-Section 07 (EXHAUST SYSTEM)
COMPONENTS
1. Hexagonal nut M8 15. Rivet 3/16
2. Lock washer M8 16. Loctite 598 “Uitra Black “
3. Tuned pipe 17. Tuned pipe cone
4. Exhaust clamp 18. Hexagonal screw M8 x 30
5. Rubber coliar 19. Loctite 242 (blue)
6. Gear clamp 20. Sleeve
7. Exhaust hose 21. Rubber bushing
8. Muffler strap 22. Hexagonal screw M8 x 35
3. Muffler 23. Sealing ring
10. Formed hose 24. Heat resistant sealant (763}
11. Exhaust outlet 25. Exhaust manifold
12. Flat washer 6 mm 26. (Gasket
13. Allen screw M6 x 20 27. Allen screw M8 x 75

Strap clip

TUNED PIPE REMOVAL

To withdraw tuned pipe, refer to ENGINE 03-02, then
refer to tuned pipe removal.

TUNED PIPE REPAIR

This procedure is given to repair tuned pipe cracks
using T.1.G. welding process.

Procedure

— Sand the cracked area to obtain bare metal.
— Perform a 1.560 mm {1/16 in) depth chamfer over crack.

— Use pure argon gas with 5.55 mm (3/32 in) tungsten
electrode (puretung "green’, zirtung "brown") and AC
current.

— Use aluminum welding rod 5.55 mm (3/32 in) (# 4043),
to fill crack.

— Sand welding slightly to remove material surplus.
Test:

— Use compressed air at 124 kPa (18 PSI) to pressurize
tuned pipe.
NOTE : Prior to verify leaks, plug all holes and
pressurize tuned pipe while immerging it in water.
CAUTION : Always ensure water passages are
not blocked partially or completely while weld-
ing tuned pipe.

03-07-2

www.SeaDooManuals.net



Section 04 COOLING SYSTEM
Sub-Section 01 (COMPONENTS)

COMPONENTS

1.2 Nem
{11 Ibfein)

1.2 Nem

12Nem |
{11 Ibfein}

857

1.2 Nem

—10

~22
1/6
~ 14 ~18
et
\)/\/\ . %\
P /‘ ~ ]
587 LN
~ engine S T
~ N 7 g *
S~ Stern
eyelet

10

1.2 Nem

11 lofein)
ki 6 Nem

{11 Ibfein)

S- {53 Ibfein)

— 17

XP model

FOO1 004 028
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Section 04 COOLING SYSTEM
Sub-Section 01 (COMPONENTS)

COMPONENTS

Tuned pipe

Hose 12.5 mm
Hose 8 mm
Elbow fitting 90°
Male connector
Elbow fitting 90°
Flushing fitting (657 engines)
Male connector
Elbow fitting 90°
10. Gear clamp

11. Oetiker clamp
12. Qetiker clamp
13. Hose 6 mm

14. Bleed fitting

O™ A W=

Tee fitting

Tie rap

Fitting (XP model)
Tie rap

Male connector

. Loctite 592
. Hose 8 mm

Tie-mount
Gasket

. Elbow fitting 90°

Tee flushing fitting {587 engine)
Hose 20 mm (657 engines)
Thermosensor

04-01-2
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~ Uppermost point of engine
{cylinder head cover) aflows bleeding er

Uppermost point of circuit PN
TECHNICAL DATA {tuned pipe) allows bleeding ) N

Type -

JLCS {Total Loss Cooting System)
Coolant flow :

Pressure build-up at impeller housing (no
water purnol

Temperature control :

Calibrated outlet fittings inc thermostat) Friezhavl;/gts};i:&g; t\ﬁg“‘ggéig?d
[

System bleeding : pp erl S

Self-bleed type (hese at uppermast point

of circwt and at oylinder head cover}

System draining :
“dram type (hose at lowest pont of
k

System flushing :

Fitting spigat on engine water outlet hose
Overheating beeper :

Turns on at 98-99°C 1205-210°F)

Water injected directly into exhaust gas
for noise reduction and performance
improvement

Lowest point of circuit
allows draining whenever
engine is stopped

Water enters cylinder Drain hose
cooling jacket

001 004 §25
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Section 04 COOLING SYSTEM
Sub-Section 02 (CIRCUIT)

CIRCUIT

587 ENGINE COOLING SYSTEM

e Sensor moniors

rature and activates

ting beeper when

ature exceeds

" (208-210°F) Engine water
| outlet hose

§

|
|

| \ Calibrated cylinder head
| \ limits water flow

i

Fitting spigot to be used with the coupler
hose and a garden hose to flush the whole
system by backwash or to allow the water-
craft to run briefly out of the water.

Coupler hose (optional) NOTE : Engine water outlet hose must
P /N 295 500 099 be pinched to properly flush cooling
system.

//——\
Cooling System indicator (CS1) :
Small stream of water flows out

of bleed outlets located near
stern eyelet

Calibrated outlet fittings
limit water flow

Pressure zone

04-02-1
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TECHNICAL DATA

Type :

TLLS Totat Loss Cooiing System)
Coolant flow :

Pressure buiid-up at impelier fousing (no
waler pumpl

Temperature control :
Calibrated outlet fittings inc thermostat}

System bleeding -

Self-bleed type {hose at uppermost point
of circuit and at cylinder head cover)
System draining :

Seif-drain type those at lowest point of
circuit)

System flushing :

Fitting spigot at cylinder head.
Overheating beeper :

Turns on at 96-99°C (205 210°F)

Water injected directly into exhaust gas
for noise reduction and performance
improvement

_ Uppermost point of engire
{cylinder head cover) allows bleeding

Temps
tempera
1§

Uppermost point of circuit
(tuned pipe) allows bleeding

kS

Fresh water flows through tuned i
pipe and manifold water jackets .

Water enters cylinder
cooling jacket

Lowest peint of circuit
allows draining whenever /
engine is stopped ,{

(

Tuned pipe bleed hose
: injects water inta muffier
Drain hose to cool exhaust components

FOO01 004 045
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Section 04 COOLING SYSTEM
Sub-Section 02 (CIRCUIT)

657 ENGINE COOLING SYSTEM

Or MENIOrs ergine
wvates an overfiwating
1 temperature

9° {205-210°F)

Calibrated winder head
limits waer fiow
f
} Engine water
outlet hose

i

%
|
E |
.
N

Pressure zone

Coupler hose {optionai}
P /N 295 500 099

Fitlinyspigot to be used with the coupler
hose an 3 garden hose to flush the whole
system byhackwash or to allow the water-
craft to run wigfly out of the water.

NOTE : Enyne water outiet hose must
be pinched t properly flush cooling
system.

Cooling System indicator (CSl} -

Small stream of water flows
out of bleed outlet iocated
near stern eyelet

Calibrated outlet fittings
limit water flow

=
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Section 04 COOLING SYSTEM
Sub-Section 03 (FLUSHING AND CARE)

FLUSHING AND CARE

CAUTION : All hoses and fittings of the cool-

ing system have calibrated inside diameters to
assure proper cooling of the engine. Always re-
place using appropriate Bombardier part number.

6, Elbow Fitting

Water injection used on exhaust system cools the
exhaust gases to obtain maximum performance from
the tuned pipe. The water intake elbow fitting has a
calibrated inside diameter to optimize water flow in
each model.

The water injection also helps in reducing noise level
and cools components of the exhaust system.

CAUTION : The water intake elbow fittings are

calibrated for each engine model and can not
be interchanged with one of a different size as se-
vere engine damage could result.

The elbow fitting can be identified by using the 2 digits
number stamped onto the fitting or by measuring its
inside diameter. Refer to the following illustration and
chart.

(TYPICAL) 2 =46mm(.181in}
{example)
NIN
! \l Stamped number
i S’ (example)
FQO1 004 034
; Stamped e Fitting "
Engine Fitting L Fitting
model number PIN inside location
an fitting diameter
587 46 mm
engine 22 293 700 022 (181 in] Tuned pipe
857 35mm Tuned pipe /
engine 3 293 710037 {.139 in} tuned pipe cone

FLUSHING

Flushing the cooling system with fresh water 1s es-
sential to neutralize corroding effects of salt or other
chemical products present in water. It will help to clear
sand, salt, shelis or other particles in water jackets
(engine, exhaust manifold, tuned pipe) and / or hoses.

Flushing should be performed when the watercraft is
not expected to be used further the same day or when
the watercraft is stored for any extended time.

CAUTION : Failure to flush cooling system,

when necessary, will severely damage engine
and / or exhaust system. Never flush a hot engine.
Make sure engine operates during entire proce-
dure.

WARNING : Do not touch any electrical parts
or jet pump area when engine is running.

Clean jet pump by spraying water in its inlet and outlet.

WARNING : Always remove safety lanyard cap

from switch to prevent accidental engine start-
ing before cleaning the jet pump area. Engine must
not be running for this operation.

A convenient coupler hose (P /N 295 500 099) can be
installed on the watercraft for flushing.

Proceed as follows :
1. Remove seat 10 allow access to cooling system.

2. Remove dust cap from fitting spigot and attach
coupler hose. Make sure coupler hose is properly
focked to fitting spigot.

3. Attach other end of coupler hose to a garden hose.
Do not open water tap yet.

4. Install a hose pincher on water outlet hose.

NOTE : This prevents water from exiting through
exhaust socket. Remove hose pincher after flush-
ing operation.

04-03-1
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Section 04 COOLING SYSTEM
Sub-Section 03 (FLUSHING AND CARE)

587 ENGINE

Fitting
spigot

Hose pincher

FOQ1 004 027

| 657 ENGINES

pincher

F0O01 004 042

5. Start the engine then immediately open the water
1ap.

CAUTION : Always start the engine before
opening the water tap. Otherwise, water will
back flow through the tuned pipe into the engine
and may cause damage to internal parts. Open

water tap immediately after engine is started to
prevent overheating. Follow this proccdurc exactly.

04-03-2

6. Run the engine about 5 minutes at a fast idle
around 3500 RPM.

CAUTION : Never run engine longer than 5
minutes. Drive line seal has no cooling when
watercraft is out of water.

7. Close the water tap then stop the engine.

CAUTION : Always close the water tap before

stopping the engine. Follow this procedure
exactly otherwise severe engine damage could oc-
cur.

8. Unlock and remove coupler hose. Reinstall dust
cap over fitting spigot.
9. Wipe off any residual water on the engine.
10. Reinstall seat and properly latch.

CARE

1. When servicing hull / jet pump, always rotate water-
craft counterclockwise (seen from the rear). Rotat-
ing watercraft clockwise could allow residual water
in tuned pipe to enter the engine and cause dam-
age.

Max. 80°

F001019 149.8 Ground
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Section 04 COOLING SYSTEM
Sub-Section 03 (FLUSHING AND CARE)

001011 149.9 Ground

2. Check joints for leaks to avoid water accumulation in
the bilge.

3. Do not modify hose or socket size as coolant flow
could be altered.

4. When engine is running, water must flow from bleed
outlet(s) indicating that water circulates.

5. For hose clamp installation, use special pliers (P /N
295 000 070).

6. When installing hoses onto fittings or when trouble-
shooting for water intake in the bilge area, confirm
that all hoses are properly secured to the fittings.

7. Check overheating beeper operation by jJumping ter-
minal of thermosensor wire to ground. Beeper must
operate.

NOTE : With the safety lanyard removed, electri-
cal system can be activated for approximately 30
seconds by depressing the starting button.

At every verification of overheating beeper always ap-
ply dielectric grease on thermosensor connector.

Verify wire terminal on connector for tightness. If too
loose, squeeze terminal slightly at installation.

CAUTION : When investigating for no water

flow in the cooling system, check all elbows
and straight fittings as well as all hoses for block-
age.

04-03-3
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Section 05 FUEL SYSTEM
Sub-Section 01 (FUEL CIRCUIT)

FUEL CIRCUIT

FOO1 006 045

27 Nem
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Section 05 FUEL SYSTEM
Sub-Section 01 (FUEL CIRCUIT)

COMPONENTS

Countersunk Phillips screw M4 x 8
Flat washer 4 mm
Fuel valve knob
Nut M22

Gasket

Fuel valve

Lock nut M6
Oetiker clamp
Valve gasket

10. Gear clamp

11, Hose 6§ mm

12. Valve plate

13. QOetiker clamp

14. Straight fitting

15, Fuel filter housing
16. Fuel fifter

©CONDHO A LN

27. Rubber pad

28. Dart

28. Gear clamp

30. Filler neck hose
31. Gasket

32. Filler neck

33. Chain

34. Phillips screw M3.9x 9.5
35. Gasket

36. Filler neck nut
37. Cap

38. Fuel tank cap

39. Check valve

40. Elbow fitting 90 °
41. Grommet

42. Strap clip

17. O-ning 43. Rivet 3/16 x .565
18. Fuel tank strap 44. Tie rap

19. Fuel tank 45. Tie mount

20. Baffle pick up 46. Washer

21. Pressure relief valve 47. Tee fitting

22. Hose 6 mm 48. Tie rap

23. Tierap 49. Straight fitting
24. Fiat washer 3 mm 50. Tierap

25. Rivet 51. Plug

26. Adapter

GENERAL 20, Baffle Pick Up

Whenever repairing the fuel system, always verify for
water infiltration in reservoir.

29, 30, Gear Clamp and Filler Neck Hose

Verify fuel filler neck hose for damage. Always ensure
that clamps are well positioned and tightened. Torgue
clamps to 4.5 Nem (40 ibfein).

21, Pressure Relief Valve

This valve will eliminate fuel spillage when the water-
craft is upside down. If pressure is built up in fuel
system the valve should open at 10 kPa (1.5 PSI) to
release the pressure.

WARNING : If pressure relief valve is stuck,
the pressure in fuel system will build up and it
may cause fuel leakage in engine compartment.

NOTE : it is a one way valve with an arrow to
indicate the air flow.

05-01-2

NOTE : The baffle pick up has an integrated
fuel sensor on models which have a fuel gauge.

Pick up tube

F0O01 005 072

Disconnect black negative cable, then red positive ca-
ble of battery.
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Section 05 FUEL SYSTEM
Sub-Section 01 (FUEL CIRCUIT)

WARNING : Always disconnect battery cables

exactly in the specified order, black negative
cable first. Electrolyte or fuel vapors can be present
in the engine compartment and a spark might ignite
them and possibly cause personal injuries.

Empty fuel tank.

WARNING : Fuel is inflammable and explosive

under certain conditions. Always work in a
well ventilated area. Do not smoke or allow open
flames or sparks in the vicinity. Always wipe off any
fuel spillage from the watercraft.

Remove storage basket from watercraft.

GTS and GTX Models Only

Press on vent tube upper part to enable to withdraw
tube from body.

@
Press on
vent tube

@

F002 011 068

WARNING : Vent tube must be in place to pro-
vide proper bilge ventilation.

All Models Except Explorer

Disconnect filler neck hose from fuel tank.

Remove retaining straps from fuel tank and move tank
forward.

Explorer Model Only

Remove windscreen from console.

Remove steering stem arm and then remove steering
cable from steering support.

Disconnect reverse cable.

Disconnect engine overheating beeper and engine stop
switch wiring harnesses.

Remove 4 screws and 8 washers which hold console to
body then move console aside.

Remove air blower motor.

Disconnect filler neck hose from fuel tank.
Remove battery and its support.

Remove retaining strap from oil reservoir.

Pull oil reservoir, disconnect wiring harness and move
reservoir rearward.

Remove retaining straps from fuei tank and pull tank
rearward.

All Models
Remove hoses from baffle pick up and disconnect fuel
sensor wiring harness if applicable.

Remove lower clamp from baffle pick up adapter and pult
out baffle from fuel tank.

(TYPICAL)

Baffle pick up
adapter

Wiring
harness

FO01 006 073

Remove upper clamp from adapter and slide adapter
from baffle.
NOTE : Assembly is essentially the reverse of
disassembly procedures.
Slide adapter onto baffle pick up until it stops on rib.
Install clamp.
Install baffle pick up into fuel tank and push it until it

sits on fuel tank neck. Install clamp and torque both
clamps to 3 Nem (27 Ibfein).

05-01-3
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Section 05 FUEL SYSTEM
Sub-Section 02 (AIR INTAKE!}

AIR INTAKE

2
N

10 Nem
(88 Ibfein)

11

9—o/§
: 10 Nem
. (88 Ibfsin)
3 &—15
15 —& E\&_-.g
e I @12
1 S

s Single carb
\%" —77
;
i Twin carbs

10

9
Nem
- (88 Ibfein)

Single carb

F001 005 068
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Section 05 FUEL SYSTEM
Sub-Section 02 (AIR INTAKE)

COMPONENTS
1. Flat washer 6 mm 11. Allen screw M6 x 25
2. Air silencer cover 12. Lock washer 6 mm
3. Air silencer base 13. Rubber plug
4. Flame arrester 14. Gasket
5. Isolator 15. Allen screw M6 x 12
6. Base 16. Screw M4 x 6
7. Support 17. Inlet tube
8. Loctite 515 18. Retaining slide
3. Loctite 242 (blue} 19. Retainer

10. Allen screw M6 x 16

06-02-2
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Section 05 FUEL SYSTEM
Sub-section 03 (CARBURETORS)

CARBURETORS

ALL MODELS EXCEPT XP

Twin carbs

054
|

s }""”?@ g)é . Twin carbs
8" Y X
16 S
2 55~ B,
PTO -

FQ02 005 020

05-03-1
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Section 05 FUEL SYSTEM

Sub-Section 03 (CARBURETORS)

COMPONENTS

1. Sealng rning 29. Washer

2. Sleeve 30. Spring

3. Spring 31. Low speed screw
4. Throttle lever 32. Screw

5. Throttle lever stopper 33. Check valve assembly
6. Spring washer 34. Pin

7. Nut 35. Plate

8. Choke plate 36. Needle valve

8. O-ring 37. O-ring

10. Diaphragm 38. Clip

11. O-ing 33. Needle valve lever
12. Pump body 40. Spring

13. Diaphragm 41. Gasket

14. Gasket 42. Diaphragm

15. Pump cover 43. Cover

16. Screw 44. Screw

17. Throttie plate 45. Spring

18. Screw 46. Washer

19. Seaiing ring 47. ldle speed screw
20. Sleeve 48. Washer

21. Spring 48. O-ring

22. High speed screw 50. Cap

23. Ring 51. Bracket

24, Filter 52. Washer

25. Screw and spring washer 53. Loctite 242 (biue)
26. Main jet 54. Synthetic grease
27. Pilot jet 55. Carburetor linkage
28. O-ring

05-03-2
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Section 05 FUEL SYSTEM

Sub-section 03

(CARBURETORS)

XP MODEL

F0O1 005 098

05-03-3
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Section 05 FUEL SYSTEM

Sub-Section 03 (CARBURETORS)

COMPONENTS

1. PTO carburetor 41. Screw

2. MAG carburetor 42. Screw

3. Spring 43. Screw

4, Sleeve 44. Bracket

5. PTO throttle lever stopper 45. Choke iever
6. Lock washer 46. Spring

7. Nut 47. Sleeve

8. Sealing ring 48. Cap

9. C-ring 49. Ring

10. Pilot jet 50. Sleeve

11, Mamn jet 51. Spring

12. Spring 52. Gasket

13. Washer 53. Pump body
14. Screw 54. Diaphragm
15. Nut 55. Gasket

16. Lock washer 56. Pump cover
17. Sealing ring 57. Screw

18. Synchronizing screw 58. O-ring

19 Screw

20. Ring

21. Cover

22, Fiiter

23. O-Ring

24. Needle valve

25 Chp

26. Needie valve lever
27. Spring

28. Diaphragm

28 Cover

30. Gasket

31. O-ring

32 High speed screw
33 Low speed screw
34. Spring

35, Washer

36. O-nng

37. Screw and spring washer
38. Plate

39 Pmin

40. Check valve assembly

59. ldle speed screw
60. Throttle lever stopper
61. Throttle lever

62. Choke lever stopper
63. Spring

64. Sleeve

65. Washer

66. Bracket

67. Nut

68. PTO throttle shaft
69. Plastic washer
70. PTO choke shaft
71. MAG throttle shaft
72. Throttle plate

73. Screw

74. MAG choke shaft
75. Choke plate

76. Spring

77. Screw

78. Plate

79. Loctite 242 (biue}
80. Synthetic grease

CARBURETOR REMOVAL

To remove carburetors from engine, proceed as fol-
lows .

Intake and Fuel Systems

Remove air vent tube support.

Unlock retaining slides holding air intake silencer cover
and remove cover.

Remove screws holding retainer and air intake silencer
base. Remove air intake silencer base from watercraft.

Remove screws holding flame arrester base support
to cylinder head cover.

Unscrew base retaining screws then remove base
from carburetors and move it to front of watercraft.

Turn fuel valve to OFF position.

05-03-4

NOTE : For fuel line removal, use pliers (P/N
295 000 054).

Disconnect pulse line from fuel pump.

Disconnect fuel supply line from fuel pump.
Disconnect fuel return line.

Disconnect oil injection pump cable, throttle cable and
choke cabie.

XP Model Only

Remove screws and lock washers retaining carburetors.
Remove carburetors from engine.

All Other Models

Remove 4 bolts and lock washers from rotary valve
cover then move carburetors and rotary valve cover on
top of engine.
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Section 05 FUEL SYSTEM
Sub-section 03 (CARBURETORS)

NOTE : When removing rotary valve cover, pay
attention that the rotary valve will stay in place,
otherwise it must be timed.

Remove carburetor linkage (twin carburetors).

Disconnect fuel bypass line between carburetors (twin
carburetors).

Remove carburetor(s) from rotary valve cover.

CLEANING

The entire carburetor should be cleaned with a general
solvent and dried with compressed air before disas-
sembly.

CAUTION : Be careful at carburetor cleaning

not to remove paint. Paint removal will cause
carburetor to rust very rapidly. Repaint if neces-
sary.

Carburetor body and jets should be cleaned in a car-
buretor cleaner following manufacturer’s instruction.

WARNING : Solvent with a low flash point
such as gasoline, naphtha, benzol, etc., should
not be used as they are flammable and explosive.

CAUTION : Heavy duty carburetor cleaner

may be harmful to the rubber parts, O-ring,
etc. Therefore, it is recommended to remove those
parts prior to cieaning. -

Discard O-rings, diaphragms and gaskets.

DISASSEMBLY AND INSPECTION

Inspect parts for corrosion damage (shaft, butterfly,
spring, screw, check valve housing, etc.).

24,36, Needle Valve

inspect needle valve tip for a grooved condition. If
worn, needle and seat must be replaced as a matched
set.

31,33, Low Speed Screw

Check tip for a grooved condition. Replace if neces-
sary.

PUMP VERIFICATION

Plug carburetor inlet nipple.

(TYPICAL)

Plug inlet nipple

FO01 005 032

Check fuel pump valves operation as follows :

Connect a clean plastic tubing to the inlet nipple and
alternately apply pressure and vacuum with the mouth.
The inlet valve should release with pressure and hold
under vacuum.

Repeat the same procedure at the outlet nipple. This
time the outlet valve should hold with pressure and
release under vacuum.

WARNING : Some fuel may be present in fuel
pump. Be careful not to swallow fuel when
under vacuum. ;

28,42, Diaphragm
Pump Diaphragm Leak Test

Using a suitable pump gauge tester, perform the fol-
lowing test proceeding as follows :

— Install pump gauge tester (P/N 295000 083} on
pulse nipple.

— Pump tester until it reaches 28 kPa (4 PSI).

(TYPICAL) Pump gauge

tester

install on
pulse nipple

FOO1 005 033

05-03-5
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Section 05 FUEL SYSTEM
Sub-Section 03 (CARBURETORS)

Diaphragm must stand pressure for 10 seconds. if
pressure drops, replace diaphragm.

12,53, Pump Body

Inspect valves. The pumping area should be free of
holes, tears or imperfections. Replace as needed.

22,24, Filter

To verify filter condition proceed as follows :

Remove pump cover, gasket, diaphragm and then pump
body and gasket.

Remove filter from carburetor body then clean filter
and blow carefully with compressed air {low pressure).

Replace filter if damaged.

{TYPICAL)

Filter

FO01 005 034

CARBURETOR ASSEMBLY

When assembling pump, ensure to properly position
components together. Refer to previous illustrations if
necessary.

8,17,72,75, Choke Plate and Throttle Plate

When installing butterfly onto shaft, close butter-
fly so that it centers into carburetor bore. Firmly tighten
screws.

CAUTION : Always apply Loctite 242 (blue)
on screw threads prior to installing screws.

26,39, Needle Valve Lever

Inlet Control Lever

Rounded end of needle valve lever must be flush with
surrounding metering chamber floor and not with body
assembly. Place the end of a ruler over lever to check
adjustment.

05-03-6

Flush

Metering
chamber
floor

Lever end

FOO? 006 035

To adjust, bend lever very slightly to change its height.

CAUTION : When adjusting lever, do not pry
it so that it applies pressure on needle. This
could damage valve seat / needle.

Depress here...

then push tab down.

HIGH
LEVER
Depress here... then pry up here.
\ E
LOW
LEVER

F0O01 005 017

Pressure Test

Proceed as follows :

— Install pump gauge tester on carburetor inlet nipple.
— Obstruct outlet nipple with a finger.
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Section 05 FUEL SYSTEM
Sub-section 03 (CARBURETORS)

— Pump tester until inlet release pressure is reached
{seen by a sudden pressure drop). This must occur
within 150-200 kPa (22-29 PSI) or 110-145 kPa (16-
21 PSI) for XP carburetors.

The pressure drop will vary, but it should not go less
then 100 kPa {15 PSI) or 83 kPa (12 PSi) for XP carbure-
tors.

NOTE : Pressure test should be performed 3
times to obtain a valid reading.

(TYPICAL) Obstruct outlet

nipple

Pump gauge
tester

instail on

FOO1 005 038 inlet nipple

If release pressure is not within specification, check
control lever adjustment. Replace spring as necessary.

v CAUTION : Do not stretch or cut spring.

Leak Test

Needle valve must stand a pressure of 69 kPa (10 PSl)
for 30 seconds. Otherwise, hold carburetor upside
down, pour oil over needle valve and apply pressure.

Check for bubbles. If they come from seat O-ring,
bubbles will exit around seat. Retighten as necessary.

If it still leaks remove needle and seat and replace O-ring.
If bubbles come from needle, replace needle and seat.

10,11,26,27, Main Jet and Pilot Jet

Pilot jet and main jet are replaceable. Different jet sizes
are available to suit temperature and altitude condi-
tions. Always inspect spark plug tip condition when
dealing with pilot jet and main jet. Spark plug tip condi-
tion gives a good indication of carburetor mixture set-
ting.

CAUTION : Adjustments vary with temper-

ature and altitude. Always observe spark plug
condition for proper jetting.

NOTE : To have access to pilot jet or main jet,

check valve housing must be removed.

(TYPICAL)
Gasket
Pilot jet
~
Main jet
Check valve
housing
F001 005 037

33,40, Check Valve Assembly

The check valve is needed if a back pressure occurs
into carburetor. It will prevent fuel from flowing back
into carburetor lower portion,

Inspect check valve, it should be free of holes, tears or
imperfections. Replace as needed.

Check valve

F001 005 038

NOTE : Prior to check valve assembly installa-
tion, remember to set gasket.

28,29,42,43, Diaphragm and Cover

Install diaphragm with its integrated O-ring into
carburetor groove. Make sure that the tab of cover is
inserted into carburetor notch.

28,31,36,49, O-ring
When installing O-rings of low speed and high speed

screws, apply some SEA-DOO LUBE (P/N 293 600
0086) to prevent sticking.

05-03-7
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Section 05 FUEL SYSTEM
Sub-Section 03 (CARBURETORS)

CARBURETOR INSTALLATION

At installation, pay attention to the following :
Install carburetor(s) with gasket(s) to intake manifold.

NOTE : On XP model, synchronize carburetor
before installation. Refer to twin carburetor syn-
chronization (XP model).

MAG Carburetor and PTO Carburetor

When installing carburetors pay attention on which
side of intake manifold carburetors are to be located.
To ensure proper installation, carburetors are identified
on the side with MAG or PTO. Refer to following
illustration.

PTO MAG

F0O1 005 069

Return Line Orifice

The fuel return line orifice of carburetor MAG side is
3.0 mm (.118in) and the one on carburetor PTO side is
0.5 mm {.020 in).

CAUTION : If carburetors are installed on
wrong side, the carburetor PTO side will run
very lean because of low fuel flow.

Carburetor Mount Nuts (Except XP Model)

Install lock washers and apply Loctite 242 (blue) on
threads then torque nuts to 25 Nem (18 Ibfeft).

Carburetor Mount Screws (XP Model)

Apply Loctite 242 (blue) on screw threads. Then, install
screws with lock washers and torque to 20 Nem (15
ibfeft).

05-03-8

Twin Carburetor Synchronization
(Except XP Model)

With idle speed screw not touching throttle lever stop-
per on PTO carburetor, both throttle plates are in closed
position.

Idle speed screw

Stopper

FOO1 005 069.1

Loosen jam nuts on carburetor linkage and adjust link-
age with adjustment nut.

Make sure threads length is the same on each side of
linkage and flat surfaces of both ends are parallel with
each other.

Jam nuts

T

Adjustement

Fiat surfaces
FOO1 005 070

Tighten jam nuts and torque to 3 Nem (27 ibfein).

NOTE : Grease carburetor linkage at both ends
with synthetic grease (P /N 293 550 010).

Connect linkage between both carburetor levers and
ensure that marks on jam nut and adjustment nut are
located near PTO carburetor throttle lever side.

Ensure both throttle plates are still in closed position.

www.SeaDooManuals.net



Section 05 FUEL SYSTEM
Sub-section 03 (CARBURETORS)

CAUTION : This set-up is done to ensure good
synchronization between carburetor throttie
plates.

Throttle lever
PTO side Marks
FO01 005 071

NOTE : The linkage installation is done with the

marks located near PTO carburetor throttle lever
to ease adjustment if to be performed in the water-
craft.

CAUTION : Throttie plates must open simulta-
neously. Otherwise this will cause engine to
vibrate and / or back fire.

Twin Carburetor Synchronization
(XP Model)

With idle speed screw not touching throttle lever stop-
per on MAG carburetor, both throttle plates are in
closed position.

| rveicaL
MAG SIDE |

Throttle lever stopper

F001 005 095.4

If not properly adjusted, turn synchronizing screw be-
tween carburetors accordingly.

Turn idle speed screw until it contacts throttle lever
stopper. Then, turn 2 additional turns.

Ensure throttle plates are properly synchronized. Re-
peat above procedure as required.

CAUTION : This set-up is done to ensure good
synchronization between carburetor throttle
plates.

Rotary Valve Cover and Screws
(Except XP Model)

Install O-ring and cover then torque screws to 20 Nem
(15 Ibfeft) in a criss-cross sequence.

05-03-9
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Section 05 FUEL SYSTEM
Sub-Section 03 (CARBURETORS)

Fuel Lines and Hose Clamps

If fuel line ends are damaged, cut damaged end before
reinstallation.

Properly tighten clamps with pliers (P / N 295 000 054).

WARNING : Make sure there is no leak in fuel
system.

Refer to fuel system pressurization.
Flame Arrester

Always verify if flame arrester is dirty or restricted.

WARNING : Never operate watercraft without
flame arrester.

ADJUSTMENTS

The following illustration shows which part of the car-
buretor begins to function at different throttle valve
openings.

VIEW FROM AIR INTAKE OPENING

Must touch

F001 010 008 handlebar grip

Ensure carburetor butterfly is fully open at full throttle
position. At this position throttle lever stopper is ai-
most in contact (0.5 mm (1/64 in)) with carburetor
body.

CAUTION : Improper cable full throttle adjust-
ment will cause strain on cable and/or dam-
age cable bracket or throttle lever at handlebar.

To adjust, loosen jam nut then turn adjustment nut as
necessary.

SINGLE CARB

Adjustment
nut

Throttle
lever stopper

F001 005 029.12

~
AN C/Ose
Low-speed \
screw \
Pilot Jet / \
Main jet and \
high-speed screw ‘\\ \
Wide _—
open ___— Throttle valve
FOO1 005 039 apenings
Throttle Cable

CAUTION : Make sure engine is turned off be-
fore adjusting throttle cable.

Lubricate cable with SEA-DOO LUBE lubricant.

Throttle iever must reach handlebar grip without causing
strain to cable or carburetor cable bracket.

05-03-10
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Section 05 FUEL SYSTEM
Sub-section 03 (CARBURETORS)

TWIN CARBS Adjustment 31,33, Low Speed Screw
(EXCEPT XP) nut
€ @) J SINGLE CARB
fi8 -\
Ly Inp
Throttle ‘ 20
lever ] (
stopper ‘ (L
/ O r—j—J
|
/ Low speed
d Screw
I
INA
=0,
F002 005 015.13
FOO1 005 029.6
XP MODEL 1 l ‘
(MAG SIDE) I . TWIN CARBS
< (EXCEPT XP)
H | 2.
=
| | rv
. -~
™y
O PTO
low speed I
screw
Throttle / : A
lever |
stopper \ 1 /_\L\
MAG
P | low speed
< | screw {not shown}
O @ FOO2 006 016,14
)
Adjustment XP MODEL
nut o
FOD1 005 096.5

Tighten jam nut and recheck adjustment.

WARNING : Make sure idle speed screw con-
tacts stopper when throttle lever is fully released
at handlebar.

After throttle cable adjustment, always proceed with
oil injection pump adjustment.

CAUTION : Improper oil injection pump synchro-
nization with carburetor can cause serious en-

gine damage.
low speed
screw

MAG low
F001 005 100 speed screw

05-03-11
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Section 05 FUEL SYSTEM
Sub-Section 03 (CARBURETORS)

CAUTION : Do not attempt to set engine idle
speed with low-speed screw. Severe engine
damage can occur.
As a preliminary set-up, tighten screw in until a slight
resistance is felt then back off 3/4 to 1-1/4 turn for a
single carburetor engine and 1 to 1-1/2 turn for twin
carburetor engines.

Start and warm up engine.

CAUTION : Water must be supplied to cool en-
gine with coupler hose (P /N 295 500 099).

Turning screw clockwise leans mixture and turning
screw counterclockwise enriches mixture.

Turn low-speed screw so that engine reaches the most
suitable idle and runs smoothly. Make sure engine
reacts quickly to throttle lever depression.

NOTE : On twin carburetor engines both low
speed screws must be adjusted exactly the same
way. Never adjust screws more than 1/4 turn at a time.

22,32, High Speed Screw

The high speed screw is sealed with a plastic cap that
allows an adjustment of 1/4 turn.

NOTE : Turning screw 1/4 turn counterclockwise
enriches mixture and turning screw clockwise
leans mixture.

CAUTION : Do not attempt to adjust high speed
screw. Severe engine damage can occur.

(TYPICAL)
TWIN CARBS {EXCEPT XP}

High speed
screws —

FQ02 905 017

| xP MODEL

(TYPICAL)

High speed screws

F0O01 006 097

(TYPICAL)
SINGLE CARB
o) ‘ High
v{ speed
\\_ screw
FOQ1 005 031
05-03-12
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Section 05 FUEL SYSTEM
Sub-section 03 (CARBURETORS)

47,59, ldle Speed Screw XP MODEL

{MAG SIDE} l } '

| SINGLE CARB

s

Idie
speed
screw

SN
=X

FOO1 Q08 028.13

NOTE : On twin carburetor engines, there is only
one idle speed screw.

Idie speed
F0O1 005 095.6 screw

TWIN CARBS idle speed screw
{(EXCEPT XP) . . . .
% D Turning screw clockwise increases engine idle speed

| and turning screw counterclockwise decreases engine
s - idie speed.

NN Connect an induction-type tachometer (P /N 285 000
R 100} on spark plug cable of magneto side to measure
\ ™ engine speed.

! O —1—— Start engine and bring to normal operating tempera-
f’ [l BO ture.

,/ CAUTION : Water must be supplied to cool
/ ‘ engine with coupler hose (P /N 295 500 099).

1 0, ) Turn screw so that engine idies at 1400 RPM (15600
[+ RPM for the XP model) if watercraft is in water.

If watercraft is out of water, refer to TECHNICAL DATA
for idle speed specification of each model.

FUEL SYSTEM PRESSURIZATION

WARNING : Whenever doing any type of

repair on watercraft or if any components of
the fuel system are disconnected, a pressure test
must be done before starting engine and/or re-
leasing watercraft to customer.

CAUTION : Ensure to verify fuel line ends
for damage. Always cut damaged end before
reinstallation.

| FO0Z 068 01511

Pressure Test

Proceed as follows :
— Fill up fuel tank.

05-03-13
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Section 05 FUEL SYSTEM
Sub-Section 03 (CARBURETORS)

— Remove inlet hose of fuel tank vent from body.

— Install a hose pincher (P /N 295 000 076) on outlet
hose of fuel tank vent.

— Connect pump gauge tester (P/ N 295 000 085) to
inlet hose.

— Turn fuel valve to OFF and pressurize fuel system to
34 kPa (5 PSI). If no leaks are found, turn fuel valve
to ON and pressurize once more.

— If pressure is not maintained locate leak and repair/
replace component leaking. To ease leak search
spray a solution of soapy water on components,
bubbles will indicate leak location.

NOTE : To minimize time of fuel system
pressurization the fuel tank should be quite full.
The system must maintain a pressure of 34 kPa (5 PSI)
during 10 minutes. Never pressurize over 34 kPa (5 PSl).

Inlet hose of
fuel tank vent

FQO1 005 018

WARNING : If any leak is found, do not start

the engine and wipe off any fuel ieakage. Fail-
ure to correct a leak could lead to an explosion. Do
not use electric powered tools on watercraft unless
system has been verified for no leaks.

Reconnect inlet hose of fuel tank vent on body.

NOTE : Before removing the hose pincher,

block with your finger, the outiet hole to fee!
if air is coming out when removing hose pincher. This
will indicate that pressure relief valve and the outlet
fitting are not blocked.

Remove hose pincher from outlet hose of fuel tank vent.

05-03-14
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Section 06 OIL SYSTEM
Sub-Section 01 (OIL INJECTION RESERVOIR)

OIL INJECTION RESERVOIR

Except SP

and GTS
3 Nem

27 ibfein)

10 |

22
12
ez
1.2 Nem “
{11 Ibfoigl) - —17

FOO1 006 012

06-01-1
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Section 06 OIL SYSTEM

Sub-Section 01 (OIL INJECTION RESERVOIR)

COMPONENTS
1. Oif cap/dipstick 15. Ol filter
2. O-ring 16. Hose 8 mm
3. Filler neck 17. Hose 12 mm
4. Rivet 1/8 x .640 18. Hose 6 mm
5. Gear clamp 19. Check vaive
6. Gasket 20. Strap
7. Gearclamp 21. Tierap
8. Filler neck hose 22. Tierap
8. Reservoir 23. Tie mount
10. Grommet 24. Oetiker clamp
11. Grommet 25. Qil sensor (except SP and GTS)
12. Elbow fitting 26. Tie rap
13. Eibow fitting 27. Hose fitting
14, Elbow fitting
GENERAL 19, Check Valve

Whenever repairing the oil injection system, always

verify for water infiltration in reservoir.

7,8, Clamp and Hose

Black side of the one-way check valve is the valve

outlet. It aflows air to get in reservoir.

Verify oil filler neck hose for damage. Always ensure
that clamps are well positioned and tightened. Torque

clamps to 3 Nem (27 Ibfein).

06-01-2
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Section 06 OIL SYSTEM
Sub-Section 02 (OIL INJECTION PUMP)

OIL INJECTION PUMP

6 Nem
{63 ibfein)

of \
10 Nem
89 Ibfein) 10

@ 12
(71 Ibfein) 1 °® 3{\
\
& 8 Nem
1377 (77 Iotein) @
40
4.5 Nem ‘ -
{40 Ibfein)
37
|
w—0—@
4.5 Nem
(40 lpfein)
FUOY 006 013 PARTS IN ILLUSTRATION MARKED WITH X ARE NOT AVAILABLE AS SPARE PARTS.

06-02-1
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Section 06 OIL SYSTEM
Sub-Section 02 (OIL INJECTION PUMP)

COMPONENTS

Ol pump flange
O-ring

Cit pump

Washer

Ol pump gear (41 teeth)
Lock nut M&

Lock washer

Allen screw M5 x 16
Lock washer 6 mm
10. Allen screw M6 x 20
11. Oil banjo gasket

12. Check valve

13. Valve bolt M6 x 16
14. Oil line

15, Clamp

16. Gasket

17, Stud M8 x 19

18. Lock washer 8 mm

LN AWM~

21. O-ning

22. Upper plate

23. Screw with lock washer M4 x 8
24. Stop pin

25. Gasket

26. Pump lower plate

27. Gasket

28. Hexagonal screw M6 x 8
29. Spring

30. Flat washer M6

31. Lever

32. Lock washer M6

33. Nut M6

34. Seal

35. Gasket set

36. Loctite 242 (blue)

37. Nut M6

38. Pump cable

19. Nut M8 39. Cable guide

20. Retainer 40. Circlip
CLEANING ASSEMBLY
Discard all seals and O-rings. Clean metal components 10, Screw

in a solvent.
DISASSEMBLY

NOTE : Some oil pump parts are not available in
single parts.

5,6, Oil Pump Gear and Lock Nut

To remove retaining nut, lock gear using gear holder
(P/N 290 277 905).

Gear holder

AQG00 002 043

06-02-2

Torgue to 10 Nem (89 Ibfein).

10 Nem (89 Ibfein)

F001 003171

6, Lock Nut
Apply Loctite 242 (blue) on nut threads and torque to 6
Nem (53 Ibfein).

CAUTION : Whenever oil injection lines are
removed, always make the routing as shown.
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Section 06 OIL SYSTEM
Sub-Section 02 (OIL INJECTION PUMP)

Oil injection lines
F002 003 005

ADJUSTMENTS

Synchronization
Ensure carburetor butterfiylies) is (are) in closed posi-
tion.

NOTE : On a twin carburetor engine, make sure

carburetors are properly synchronized. If neces-
sary, refer to FUEL SYSTEM 05-03, then lock for
carburetor synchronization.

Turn idle speed screw until it contacts stopper.
Turn idle speed screw 2 turns.
Turn cable adjustment screw to align marks on pump.

NOTE : A mirror may be used to facilitate this
verification.

SINGLE CARBURETOR

Aligned marks

FOO1 003172

TWIN CARBURETOR

(Except XP) Jam nut

) ine

Adjustment
sSCrew

FO02 005 016.12

XP model Adjustment
screw

(not shown)

Aligned marks

FOO01 006 020

Tighten jam nut and recheck alignment marks.

VCAUT!ON : Proper oil injection pump adjust-
ment is very important. Any delay in the
opening of pump can result in serious engine
damage.

Bleeding

vCAUTION : Oil injection system must be bled
and adjustment checked before operating
engine.

Ensure oil injection reservoir is sufficently filled.
Install a dry rag below oil injection pump.
Remove bleed screw to allow oil to flow.

06-02-3
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Section 06 OIL SYSTEM
Sub-Section 02 (OIL INJECTION PUMP)

(TYPICAL)

Must be
full of oil

Bleed screw

FO01003 1711

Keep bleeding until all air has escaped from line. Make
sure no air bubbles remain in oil feed line.

Reinstall and tighten bleed screw.
Wipe any oil spiliage.

Check smali oil fines between pump and intake manifold.
They must be full of oil.

If not, run engine at idle speed while manually holding
pump lever in fully open position. Do not activate throttle
lever,

CAUTION : Water must be supplied to cool
engine with coupler hose (P /N 295 500 099).

CHECKING OPERATION

On Watercraft
NOTE : Oil line supply must be full of oil. See
bleeding procedure above.

Unscrew banjo fittings from pump. Start engine and
stop it as soon as it fires.

Ensure that oil level in small oil lines is passed the
unpainted area. Repeat the procedure until this condi-
tion is attained.

06-02-4

Reconnect banjo fittings with a washer on each side
and torque screws to 8 Nem (71 Ibfein). Start engine
and run at idle while holding the pump lever in fully
open position. Oil columns must advance into small oil
lines.

(TYPICAL) Engine

at idle

Oil columns
advancing

Fully open
position
FQO1 006 014

If not, remove pump assembly and check the pump
gear for defects, replace as necessary. Test pump as
describes below :

NOTE : Through normal use, oil level must not
drop in small tubes. If oil drops, verify check valve
operation in banjo fittings. Replace as necessary.

Bench Test

The oil pump must be removed out of watercraft.

Connect a hose filled with injection oil to main line
fitting. Insert other hose end in an injection oil contai-
ner. Using a counterclockwise (reverse position) rotating
drill rotate pump shaft. Oil must drip from fittings in
parts of rotary valve cover while holding lever in a fully
open position. {f not replace pump.
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Section 06 OIL SYSTEM
Sub-Section 02 (OIL INJECTION PUMP})

Hold lever
in fully open
position

Main oil line to
an oil container

Counterclockwise
{reverse) .
rotating drill

O must
drip here

FOO1 006 D0Z

OIL SYSTEM PRESSURIZATION

CAUTION : Whenever oil system components

are disconnected or replaced, a pressure test
must be done before starting engine and/or
releasing watercraft to customer. Ensure to verify
oil line ends for damage. Always cut damaged end
before reinstallation.

Pressure Test

Proceed as follows :
— Fill up oil reservoir.

— Install hose pinchers on oil inlet lines close to oil
pump and to rotary valve.

— Install a hose pincher on oil return line.

— Connect pump gauge tester to oil reservoir vent
inlet line.

— Pressurize oil system to 21 kPa (3 PSI). If pressure is
not maintained, locate leak and repair/replace
component leaking. To ease leak search spray a
solution of soapy water on components, bubbles
will indicate leak location.

NOTE : To minimize time of oil system pressu-

rization the oil reservoir should be guite fuil. The
system must maintain a pressure of 21 kPa (3 PSI)
for at least 10 minutes. Never pressurize over 21 kPa
(3 PSI).

(TYPICAL) Vent inlet

I Foo1 006 018

vCAUTION : If any leak is found, do not start
the engine and wipe off any oil leakage. Failure
to correct a leak could cause serious damage to
engine components.

Remove hose pinchers from inlet lines and return line.

06-02-5
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Section 07 ELECTRICAL
Sub-Section 01 (WIRING DIAGRAM)

WIRING COLOR CODES

First color of a wire is the main color. Second color is
the tracer color.

Ex. - YELLOW /BLACK isa YELLOW wire with a BLACK
tracer.

Color Codes

BK = BLACK
BL = BLUE
BR = BROWN
GN = GREEN
GY = GRAY
OR = ORANGE
PU = PURPLE
RD = RED

TA = TAN
WH = WHITE
YL = YELLOW

WARNING : Ensure all terminals are properly

crimped on wires and connector housings
are properly fastened. Ensure electrical box is wa-
tertight.

WIRING DIAGRAM

WIRE TERMINAL REMOVAL

To remove terminal from connector housing use
Snap-on TT600-4 tool.

07-01-1
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Section 07 ELECTRICAL
Sub-Section 02 (IGNITION TIMING)

This section is mainly divided in 2 parts, the first one
using a top dead center (TDC) gauge to verify PTO
flywheel timing mark position. The second one using
a stroboscopic timing light to check ignition timing.
Flywheel timing mark position verification is required
1o

1. Troubleshoot a missing or broken magneto flywheel

woodruff key.

Ny

. Troubleshoot a magneto flywheel corresponding to
a different engine type.

3. Scribe the timing mark on a new service PTO
fiywheel.

Always verify PTO flywheel timing mark position be-

fore checking ignition timing.

Verifying PTO Flywheel Timing Mark

Position

1. Disconnect MAG side spark plug wire and connect
wire to grounding device then remove spark plug.

2. Remove PTO flywheel guard.

3. install timing mark tool (P/N 295 000 102} on en-
gine right side using wing nut previously removed.

Timing
mark
tool

IGNITION TIMING

4. Instali and adjust a TDC gauge (P /N 295 000 065) in
spark plug hole as follows :

{TYPICAL)

TDC gauge
on MAG side

FOO1 007 088

Rotate PTO flywheel counterclockwise (when facing it}
until piston is just before top dead center.

F301 007 088

FOC1 007 165

07-02-%
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Section 07 ELECTRICAL
Sub-Section 02 (IGNITION TIMING)

— Loosen adapter lock nut then holding gauge with
dial facing toward PTO, screw adapter in spark plug
hole.

— Slide gauge far enough into adapter to obtain a
reading then finger tighten adapter lock nut.

— Rotate PTO flywheel counterclockwise until piston
is at Top Dead Center.

— Unlock outer ring of dial and turn it until zero (0) on
dial aligns with pointer.

— Lock outer ring in position.

5. From this point, rotate flywheel back 1/4 turn then
rotate it counterclockwise to reach proper specifica-

tion according to watercraft model. Refer to the
following chart.

IGNITION TIMING (BTDC)
SPX, XPl, GTX,
SP, SPI, GTS EXPLORER XP
2.65 mm 2.85 mm 259 mm
{0.104 in) {0.112 in} (0.102 in)

8. Using timing tool slot as reference mark, scribe in
middle of tool slot a mark onto PTO flywheel.

Tool slot T

N

Flywheel mark

o -

F001 007 109

This mark becomes the reference when using strobo-
scopic timing light.

CAUTION : Timing mark position verification

cannot be used as a timing procedure, there-
fore, always check the timing with a stroboscopic
timing light at 6000 RPM after the marks have been
checked.

07-02-2

Checking Ignition Timing

NOTE : To perform this procedure it is recom-
mended to use a stroboscopic timing light rated
to work up to 6000 RPM.

To check ignition timing, use a timing light {(P/N 285
000 078).

ONOTE : This timing light is battery powered
(2 batteries, type C} and therefore needs no auxil-
iary power source.

The ignition components are affected by temperature
variation, therefore, timing must be checked when
engine is cold, after MAXIMUM 20 seconds idling.

1. Connect timing light pick-up to MAG side spark plug
lead.

(TYPICAL}

Timing light

pick-up on g s
MAG side N> b

F0Q1 007 080

2. Connect an induction-type tachometer to spark plug
wire,

3. Start engine and point timing light straight in line
with timing tool slot. Bring engine to 6000 RPM for a
brief instant.

NOTE : On this NIPPONDENSOQO system, timing

advance decreases as engine speed increases.
When marks are aligned at 6000 RPM, spark occur-
rence is still Before Top Dead Center.

4. Check if PTO flywheel mark (or reference one previ-
ously scribed) aligns with timing tool slot.

CAUTION : If engine is to be run more than a
few minutes, connect coupler hose {P/N 295
500 099) to properly cool engine.

If timing marks align, timing is correct.
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Section 07 ELECTRICAL
Sub-Section 02 (IGNITION TIMING)

CAUTION : Always verify timing marks with TDC

gauge before checking the timing. Particularly if
PTO flywheel has been replaced, it could possibly
move slightly.

IGNITION TIMING ADJUSTMENT

Timing is performed by moving armature plate, clock-
wise to retard spark occurrence or counterclockwise to
advance.

(TYPICAL} To retard

To advance

AQ25 004 0271

To adjust, loosen 3 armature plate retaining screws
and slightly rotate armature plate in proper direction.

(TYPICAL)

Retaining
screw

Retaining
screw

sScrew
AD25 004 0317

Teo advanced
timing

|

FGO1007 110

When PTO flywheel mark is on right side of timing too!
slot, it indicates advanced timing.

in this case, turn armature plate clockwise.

When PTO flywheel mark is on left side of timing too!
slot, it indicates retarded timing.

Retarded timing

F001 067 111

In this case, turn armature piate counterclockwise.
After adjustment, tighten armature plate retaining screws.

CAUTION : Armature plate screws must have
Loctite 242 (blue) applied before tightening.
Make sure armature plate screws are well secured.

Reinstall removed parts.
Recheck ignition timing {make sure engine is cold}.

07-02-3
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Section 07 ELECTRICAL
Sub-Section 03 (BATTERY)

TROUBLESHOOTING

SYMPTOM : DISCHARGED OR WEAK BATTERY

CAUSE REMEDY

Clean and coat with dielectric
grease.

1. Battery posts and /or
cable terminal oxidized.

2. Loose or bad
connections.

Check wiring and connector
cleanliness, damaged or short
circuit.

3. Faulty battery
{sulfated, doesn't keep
a full charge, damaged
casing, loose post).

| Replace.

*4. 15 amp fuse burnt or
faulty rectifier.

First check charging coil.
Ifitisin good condition
replace fuse or rectifier.

**5. Faulty charging coil. Replace.

* To test charging system, refer to CDI AND CHARGING
SYSTEMS 07-06 then look for current test.

** To test charging coil, refer to CDI AND CHARGING SYS-
TEMS 07-06 then lock for battery charging coil.

REMOVAL

WARNING : Battery black negative cable must

always be disconnected first and connected
last. Never charge or boost battery while installed
on watercraft. Electrolyte or fuel vapors can be
present in engine compartment and a spark might
ignite them and possibly cause personal injuries.

Proceed as follows :

1. Disconnect the black negative cable first.
. Then disconnect the red cable last.

. Remove the vent line from the battery.

. Remove the holding straps.

. Withdraw battery from watercraft being careful not
lean it so that electrolyte flows out of vent elbow.

CAUTION : Should any electrolyte spillage

occur, immediately wash off with a solution of
baking soda and water to prevent damage to water-
craft components.

WARNING : Electrolyte is poisonous, danger-

ous and explosive. It contains sulfuric acid and
can cause severe burns. Avoid contact with eyes,
skin and clothing.

[S200 =N VS B )

BATTERY

CLEANING

Clean the battery casing, caps, cables and battery posts
using a solution of baking soda and water.

CAUTION : Do not allow cleaning solution to
enter battery interior since it will destroy the
electrolyte chemical properties.

Baking soda

| A017 004 021

Remove corrosion from battery cable terminals and
battery posts using a firm wire brush. Rinse with clear
water and dry well.

INSPECTION

Visually inspect battery casing for cracks or other possi-
ble damage. If casing is damaged, replace battery and
thoroughly clean battery tray and close area with water
and baking soda.
WARNING : Should the battery casing be dam-
aged, wear a suitable pair of non-absorbent
gloves when removing the battery by hand.

Inspect battery posts for security of mounting.

Inspect for cracked or damaged battery caps, replace
defective caps.

WARNING : Battery caps do not have vent holes.
Make sure that vent line is not obstructed.

07-03-1
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Section 07 ELECTRICAL
Sub-Section 03 (BATTERY)

HYDROMETER TEST

Specific
gravity 1.260

AD17 004 G18

A hydrometer measures the charge of a battery in
terms of specific gravity of the electrolyte. Most hy-
drometers give a true reading at 21°C (70°F).

In order to obtain correct readings, adjust the initial
reading by adding .004 points to the hydrometer read-
ings for each 5.5°C (10°F) above 21°C (70°F) and by
subtracting .004 point for every 5.5°C (10°F) below
21°C (70°F).

This chart will be useful to find the correct reading.

ELECTROLYTE

TEMPERATURE | OPERATION TO PERFORM
oC OF
38 100 012
32 | 90 add .008 tothe reading
27 80 .004
21 70 correct reading
16 60 .004
10 50 .008 ,

subtract from the reading

4 40 .012
-1 30 016

EXAMPLE NO.1

Temperature below 21°C {70°F) :
Hydrometer tsading © 1.250¢
Electrolyte temperature « - 1°C (30°F}
Subtract 016 Sp. Gr

Corrected Sp. Grois 1,234

EXAMPLE NO.2

Temperature above 21°C {70°F) ;
Hydrometer reading : 1.23%
Electrolyte temperature : 38°C {100°F)
Add .012 Sp. Gr

Corrected Sp. Gr. is 1.247

nNT A9

BATTERY STORAGE

Disconnect and remove battery from watercraft.

Check electrolyte level in each cell, add distilled water
up to upper level line.

vCAUTION : Do not overfill.

The battery must always be stored in fully charged
condition. If required, charge until specific gravity of
1.260 is obtained.

CAUTION : Battery electrolyte temperature must
not exceed 50°C (122°F). The casing should not
feel hot.

Clean battery terminals and cable connections using a
wire brush. Apply a light coat of dielectric grease on
terminals.

Clean battery casing and caps using a solution of bak-
ing soda and water.

CAUTION : Do not allow cleaning solution to
enter battery, otherwise it will destroy the elec-
trolyte.

Rinse battery with clear water and dry well using a
clean cloth.

Store battery on a wooden shelf in a cool dry place.
Such conditions reduce self-discharging and keep fluid
evaporation to a minimum. Keep battery away from
dew, high moisture and direct sunlight.

During the storage period, recheck electrolyte level
and specific gravity readings at least every month. If
necessary, keep the battery at its upper level line and
near full charge as possible (trickle charge)

ACTIVATION OF NEW BATTERY

WARNING : Never charge or boost battery while
installed in watercraft.

A new battery is factory fresh dry charged. For storage
purposes, it is fitted with a temporary sealing tube.

CAUTION : Do not remove the sealing tube or
loosen battery caps unless activation is de-
sired.

In case of accidental premature removal of caps or
sealing tube, battery should be given a full charge.

Perform the following operations anytime a new bat-
tery is to be installed.

1. Remove the sealing tube from the vent elbow.

WARNING : Failure to remove the sealing tube
could result in an explosion.
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Section 07 ELECTRICAL
Sub-Section 03 (BATTERY)

Battery
electrolyte

Upper level
line

Sealing
tube

|
AQ17 004 015

2. Remove caps and fill battery to UPPER LEVEL line
with electrolyte (specific gravity : 1.260 at 21°C
{70°F)).

3. Allow the battery to stand for 30 minutes MINI-
MUM so that electrolyte soak through battery cells.

AQ17 004 018

4. Aliow gas bubbles to escape by lightly shaking bat-
tery by hand.

5. Readjust the electrolyte level to the UPPER LEVEL line.

Battery
electrolyte

Upper

[\ PRSI
.
/Ievei line

AQ17 004 027

6. Connect a 2 A battery charger for 3 to 5 hours.

AQ017 004 017

A017 004 018

CAUTION : If charging rate raises higher than

2.4 A reduce it immediately. If cell tempera-
ture rises higher than 50°C (122°F) or if the casing
feels hot, discontinue charging temporarily or re-
duce the charging rate.

WARNING : Gases given off by a battery being
charged are highly explosive. Always charge
in a well ventilated area. Keep battery away from
cigarettes or open flames. Always turn battery
charger off prior to disconnecting cables. Other-
wise a spark will occur and battery might explode.

07-03-3
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Section 07 ELECTRICAL
Sub-Section 03 (BATTERY)

7. Disconnect battery charger. 10. If electrolyte level has dropped after charging, fill
with distilled water to UPPER LEVEL line. After
water is added, continue charging for 1 to 2 hours
to mix water with electrolyte.

11. Reinstall caps and clean any electrolyte spillage
using a solution of baking soda and water.

Baking soda *

A017 004 0181

8. Test battery state of charge. Use a hydrometer.

AQ17 D04 021

12. Reinstall battery. Hook up battery cables observing
Specific correct polarity and coat terminals with dielectric
gravity 1.260 grease.

Install vent line.

NOTE : On SP/XP series, a check valve is
installed on vent line to prevent water infiltration
into battery.

CAUTION : Negative battery terminal should
always be disconnected FIRST and reconnected

AQI7 004 013

LAST.
9. Allow gas bubbles to escape by slightly shaking WARNING : Vent line must be free and open.
battery. A kinked or bent line will restrict ventilation
and create gas accumulation that might resultin an
explosion.

NOTE : it is recommended to verify the battery
charge once a month. If necessary, fully charge
battery.

AQ17 004 017

07-03-4
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Section 07 ELECTRICAL
Sub-Section 03 (BATTERY)

SERVICING
Electrolyte Level

Since a battery has been activated (see above), add
distilied water to top up electrolyte.

TIPS FOR CHARGING A USED
BATTERY

CAUTION : Prior to charging the battery, always
remove it from watercraft to prevent electrolyte
spillage.

For best results, battery should be charged when the
electrolyte and the plates are at room temperature. A
battery that is cold may not accept current for several
hours after charging begun.

Do not charge a frozen battery. If the battery charge is
very low, the battery may freeze. If it is suspected to
be frozen, keep it in a heated area for about 2 hours
before charging.

’ WARNING : Do not place battery near open flame.

The time required to charge a battery will vary depend-
ing on some factors such as :

— Battery temperature : The charging time is increased
as the temperature goes down. The current ac-
cepted by a cold battery will remain low. As the
battery warms up, it will accept a higher rate of
charge.

— State of charge : Because the electrolyte is nearly
pure water in a completely discharged battery, it
cannot accept current as well as electrolyte. This is
the reason the battery will not accept current when
the charging cycle first begins. As the battery re-
mains on the charger, the current from the charger
causes the electrolytic acid content to rise which
makes the electrolyte a better conductor and then,
the battery will accept a higher charging rate.

— Type of charger : Battery chargers vary in the amount
of voltage and current that they can supply. There-
tore, the time required for the battery to begin ac-
cepting measurable current will also vary.

Charging a Very Flat or Completely
Discharged Battery :

Unless this procedure is properly foliowed, a good
battery may be needlessly replaced.

— Measure the voltage at the battery posts with an
accurate voltmeter. If it is below 10 volts, the bat-
tery will accept current at very low rate, in term of
milliamperes, because electiolyte is nearly pure wa-
ter as explained above. It could be some time before
the charging rate increases. Such low current flow
may not be detectable on some charger ammeters
and the battery will seem not to accept any charge.

— Exceptionally for this particular case, set the charger
to a high rate.

NOTE : Some chargers have a polarity protection

feature which prevents charging unless the
charger leads are connected to the correct battery
terminals. A completely discharged battery may not
have enough voltage to activate this circuitry, even
though the leads are connected properly. This will
make it appear that the battery will not accept a charge.
Follow the charger manufacturer’s instruction on how
to bypass or override this circuitry so that the charger
will turn on and charge a low-voltage battery.

—Since the battery chargers vary in the amount of
voltage and current they provide, the time required
for the battery to accept measurable charger current
might be up to approximately 10 hours or more.

— If the charging current is not up to a measurable
amount at the end of about 10 hours, the battery
should be replaced.

— If the charging current is measurable before the end
or at the end of about 10 hours, the battery is good
and charging should be completed in the normal
manner as specified in Activation of a new battery.

— It is recommended that any battery recharged by
this procedure be load tested prior to returning it to
service.

07-03-5
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Section 07 ELECTRICAL
Sub-Section 03 (BATTERY)

BATTERY CHARGING EQUIPMENT

The battery charger should have an adjustable charging
rate. Variable adjustment is preferred, but a unit which
can be adjusted in small increments is acceptable.

The battery charger must be equipped with an amme-
ter capable of accurately measuring current of less
than one ampere.

Charging 2 or More Batteries at a Time

Connect all positive battery posts together and use a
charger with a capacity (rated) equal to : number of
battery to be charged multiply by 2 A

For example : Charging 5 batteries at a time requires a
10 Arated charger (5x 2 A= 10 A).

{TYPICAL) 2 batteries = 4 A

© @

AQ17 004 025

07-03-6

INSTALLATION OF BATTERY

WARNING : Always connect battery cables
exactly in the specified order, red positive ca-
ble first black negative cable last.

Proceed as follows :
1. Install battery in its emplacement.
2. Secure vent line to the battery. Ensure vent line is
not kinked or obstructed.
NOTE : On SP/ XP series, ensure check valve is
not blocked.

WARNING : Vent line must be free and open.

If not, it will restrict ventilation and create a
gas accumulation that could result in an explosion.
Gases given off by a battery being charged are
highly explosive. Always charge in a well ventilated
area. Keep battery away from cigarettes or open
flames. Avoid skin contact with electrolyte.

3. First connect red positive cable.
4. Then connect black negative cable last.

5 Apply anticorrosion product (salt water resistant)
such as dielectric grease on battery posts.

6. Verify cable routing and attachment.

www.SeaDooManuals.net



Section 07 ELECTRICAL
Sub-Section 04 (ELECTRIC STARTER)

ELECTRIC STARTER
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Section 07 ELECTRICAL
Sub-Section 04 (ELECTRIC STARTER)

COMPONENTS
1. Starter clutch assembly 15. O-ring
2. Circlip 16. Through boit
3. Spring 17. Gasket
4. Pinion stop collar 18. External teeth iock washer 8 mm
5. Starter ciutch housing 18. Hexagonal head screw M8 x 30
6. C-ring 20. Lock washer 5 mm
7. Washer 21. Starter support
8. Armature 22. Lock nut M5
3. Thrust washer 23. Hexagonal head screw M8 x 16

10. Yoke assembly

11. Brush holder

12. Commutator end frame
13. Brush kit

14. Spacer

24. Dielectric grease
25. Washer 8 mm
26. Loctite 271 (red}
27. Starter

28. Loctite 242 {blue)

STARTER SPECIFICATION
Nominal output 0.6 kW
Voltage 12V
Rated time 30 seconds
Rotation Counterclockwise (viewed from pinion side)
Weight Approx. 2 kg (4.4 |b)
No load 1.5V 20 Amax. 5500 RPM
Performance
Specification Load 85V 170 A'max. 2200 RPM 2 Nem (18 Ibfein)
at 20°C (68 °F) .
Stall 5V 350 Amax. 0RPM 3 Nem (27 Ibfein)
Battery 19 Ah
TROUBLESHOOTING

Causes of troubles are not necessarily related to starter
but may be due to a faulty battery, switches, electrical
cables and / or connections. Consulit the following trou-
bleshooting table.

WARNING : Short circuiting electric starter is

always a danger, therefore disconnect the bat-
tery ground cable before carrying out any kind of
maintenance on starting system. Do not place tools
on battery.

07-04-2
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Sub-Section 04

Section 07 ELECTRICAL
(ELECTRIC STARTER)

STARTING SYSTEM TROUBLESHOOTING

SYMPTOM

CAUSE

REMEDY

Starter does not turn.

Burnt fuse BA.
Weak battery.

Poor contact of starter switch contact
points.

Open circuit between starter switch /
safety lanyard switch / stop switch and
solenoid switch.

Check wiring condition and replace fuse.
Recharge battery.
Repair or replace switch,

Repair.

Starter turns ; but
does not crank the
engine.

Poor contact of battery terminal(s).
Poor battery ground cable connection.

Burnt or poor contact of solenoid switch
contact disc.

Poor contact of brush.

Burnt commutator.

Worn commutator segments.
Shorted armature.

Weak brush spring tension.
Weak magnet.

Worn bushings.

Weak battery.

Shorted battery cell(s).

Clean and tighten terminall(s).
Clean and tighten.
Replace solenoid switch.

Straighten commutator and brush.
Turn commutator in lathe.
Undercut mica.

Repair or replace armature.
Replace brush holder or spring.
Replace yoke assembly.

Replace bushings.

Recharge battery.

Replace battery.

Starter turns, but
overrunning clutch
pinion does not mesh
with ring gear.

Worn clutch pinion gear.
Defective clutch.
Poor movement of clutch on splines.

| Worn clutch bushing.

Worn starter bushing(s).
Worn ring gear.

| Replace clutch.

Replace clutch.
Replace clutch.
Clean and correct.

Replace bushing(s).
Replace ring gear.

Starter motor keeps
running.

Shorted solenoid switch winding.
Melted solenoid switch contacts.
Starter switch returns poorly.

Sticking or defective starter clutch.

Presence of salt water in the electrical
box which gives continuity.

Replace solenoid switch.
Replace solenoid switch.

Verify if rubber cap holds switch button
down or replace starter switch.

Lubricate or replace.
Verify electrical box watertightness.

www.SeaDooManuals.net
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Section 07 ELECTRICAL
Sub-Section 04 (ELECTRIC STARTER)

REMOVAL

Disconnect black cable ground connection from bat-
tery.
WARNING : Always disconnect ground cable
first and reconnect last.

Disconnect red cable connection from battery.
Remove the following parts.

— cables from starter

— screw of starter rear support (item #23)

— starter mount screws (item #19)

DISASSEMBLY

10,11,12,16,22, Yoke, Brush Holder, End
Frame, Through Bolt and Nut

Before disassembling, trace index marks on yoke and
clutch housing to ease further assembly.

Trace indexing
marks here

F001 007 028

Remove starter support nuts then through bolts. Sepa-
rate end frame from yoke assembly. Withdraw yoke
assembly from armature.

Brush holder can be removed from end frame by
unscrewing nut retaining terminal.

Check that the radial play between the armature shaft
and end frame is not greater than 0.20 mm (.008 in).
Replace end frame if so.

07-04-4

2,3,4, Circlip, Spring and Pinion Stop Collar

Tap the pinion stop collar using a screwdriver. Remove
circlip. Disassemble pinion stop collar and spring.

Pinion stop
collar

AGO3 004 004

1,5,6,8, Clutch Ass’y, Housing, O-ring and
Armature

Turn assembly clockwise to remove it from armature
assembly.

Pull housing from armature.

CLEANING

"‘CAUTION : Yoke ass'y and drive unit assem-
bly must not be immersed in cleaning solvent.

Discard all O-rings and gasket.

Clean brushes and holders with a clean cloth soaked in
solvent. Brushes must be dried thoroughly with a clean
cloth.

Blow brush holders clean using compressed air.

WARNING : Always wear safety glasses when
using compressed air.

Remove dirt, oil or grease from commutator using a
clean cloth soaked in suitable solvent. Dry well using a
clean, dry cloth.

Clean engine ring gear teeth and drive unit {clutch).

NOTE : Bushings must not be cleaned with grease
dissolving agents.

Immerse all metal components in cleaning solution.
Dry using a clean, dry cloth.
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Section 07 ELECTRICAL
Sub-Section 04 (ELECTRIC STARTER)

INSPECTION

Armature

NOTE : An ohmmeter may be used for the
following testing procedures, except for the one
concerning shorted windings in armature.

Check commutator for roughness, burnt or scored sur-
face. If necessary, turn commutator on a lathe, enough
to resurface only.

Check commutator for mica depth. If depth is less than
0.20 mm (.008 in}, undercut mica. Be sure that no burrs
are left and no copper dust remains between seg-
ments after undercutting operation is completed.

Commutator undercut
0.20 mm {.008 in)

{

F001007 027

Check commutator out of round condition with V-shaped
biocks and an indicator. {f commutator out of round is
more than 0.40 mm (.016 in), commutator should be
turned on a lathe.

Check commutator outer diameter. If less than 27 mm

{1.063 in}, replace.

il /// _J

ADG3 004 008

Brush Holder

Check brush holder for insulation using an chmmeter.
Place one test probe on insulated brush holder and the
other test probe on brush holder plate. If continuity is
found, brush holder has to be repaired or replaced.

Brush Length

Measure brush length. If less than 8.5 mm {.335 inj,
replace them.

ONOTE : New brush length is 12 mm {472 in).

A

i
Wear limit,
New 8.5 mm {335 in}

fo -

| A0C3 004 005.1

Overrunning Clutch

Pinion of overrunning clutch should turn smoothly in
clockwise direction, and should not slip in a counter-
clockwise direction. If defective, replace.

Check pinion teeth for wear and damage. If defective,
replace.

NOTE : Always check engine ring gear teeth for
wear and damage. If defective replace ring gear.
Refer to ENGINE 03-04 then refer to ring gear.

Starter Switch

Switch condition can be checked with an chmmeter.
Install test probes on both BLACK /WHITE wires of
switch. Measure resistance, it should be high when
button is released and must be close to 0 ohm when
activated.

07-04-5
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Section 07 ELECTRICAL
Sub-Section 04 (ELECTRIC STARTER)

Solenoid
ONOTE : Solenoid is located in electrical box.

Inspect connections and clean as necessary. Solenoid
condition can be checked with an ohmmeter. Install
test probes on large connectors of solenoid. Measure
resistance when current is apphlied to small connec-
tors ; +12 V on YELLOW / RED wire and negative (-)
on BLACK / WHITE wire. If it is more than a few ohms,
replace solenoid.

IMPORTANT : No current must be present on large

cables when using chmmeter, otherwise meter could
be damaged.

ASSEMBLY

Reverse the order of disassembly to reassemble starter.
However, attention should be paid to the following
operations.

Prior to assembling, coat sliding surfaces on armature
shaft splines, cverrunning clutch and bushing with G.E.
Versilube G 341 M or ESSO Beacon 325 lubricant or
equivalent.

Apply motor oil on metal bushings.

2,4, Circlip and Pinion Stop Collar

After placing stop coliar on armature shaft, fit circlip
into armature shaft, then make sure that it is properly
secured.

Slide stop collar over circlip and secure in place by
punching it at 2 or 3 places.

Punch

Armature shaft ————— 3

Pinion stop

Circlip collar

AD03 Q04 014

07-04-6

5,10, Housing and Yoke Ass'y

Align previously traced indexing marks.

Align marks

F0O01 007 026

10,12,16, Yoke Ass’y, End Frame and
Through Bolt

Open brushes and slide over commutator.

Align end frame locating notch with yoke locating
protrusion and properly sit brush holder into yoke.

Locating protrusion
is the higher one

FOO1 007 028

Brush holder
locating notch

FOO1 007 028
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Section 07 ELECTRICAL
Sub-Section 04 (ELECTRIC STARTER!

To ease end frame installation, retain brush holder with
a small screwdriver while installing end frame.

Retaining brush
holder with
a screwdriver

FQO1 007 030

Align end frame notch with brush holder notch / yoke
protrusion.

CAUTION : Make sure end frame fits perfect‘ly
on yoke.

INSTALLATION

Make sure that starter and engine mating surfaces are
free of debris. Serious trouble may arise if starter is not
properly aligned.

NOTE : Make sure to install starter screws in
their proper holes of ignition housing. Instail up-
per screw in lower hole and lower screw in upper hole.

Install starter, apply Loctite 242 (blue) on starter sup-
port screw threads and torque screw ta 22 Nem (16
Ibfeft).

Connect the red battery cable to the starter and torque
nut to 6 Nem (53 ibfein). Apply dielectric grease on
terminal and nut.

Then connect black cable to starter using a flat washer,
a teeth washer and a screw with Loctite 271 {red) on
threads. Torque screws to 22 Nem (16 ibfeft). Apply
dielectric grease on terminal and screw.

WARNING : Always connect red positive cable

first then black negative cable last. Whenever
connecting the red positive cable to the starter mo-
tor make sure the battery cables are disconnected
to prevent electric shock.

07-04-7
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Section 07 ELECTRICAL
Sub-Section 05 (MAGNETO SYSTEM;)

MAGNETO SYSTEM

Double coil system
XP model only
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Section 07 ELECTRICAL
Sub-Section 05 (MAGNETO SYSTEM)

COMPONENTS

Gasket

ignition housing

Lock washer 8 mm
Allen screw M8 x 25
Armature plate assembly
Magneto flywheel
Ring gear 77 teeth
Harness assembiy
Grommet

Nut cap

11, Washer 55 mm

12 Lock washer 5 mm

13, Allen screw M5 x 18
14. Retainer plate

15. Taptite screw M5 x 8
16. Lock washer M22

17. Hexagonal nut M22

18. Woodruff key

19. Protection mat

20. C-ring

21. igniticn housing cover
22, Self tapping screw M5 x 25
23. Armature plate

24. Generating coif

25. Phillips screw M5 x 22
26. Battery charging coil
27 Screw M6 x 26

COE®NDO A LN -

~

28. Harness assembly
29. Terminal clip

30. Shrink tube 30 mm
31. Female connector
32. Ring terminal

33. Female terminai
34. Male terminai

35. Insulation sheath
36. Insulation sheath
37. Loctite 242 (blue}
38. Loctite 648 {green;
39. Ground plate

40. Protection cap

41. Insulator

42. Star washer 5 mm
43. Spark plug

44. Dielectric grease
45. Ignition coil

46. Tierap

47. Anti-seize lubricant
48. Harness assembly
49. Lock washers

50. Slotted head screw M5 x 35
51. Harness assembly
52. Cable support

53. Clip

REMOVAL

Refer to ENGINE section 03-04 then look for PTQ
flywheel and magneto for parts removal.

DISASSEMBLY
24, Generating Coil (Single)

To replace generating coil :

— Heat the armature plate to 93 °C (200 °F) around the
screw holes 1o break the threadlocker bond.

Protect
harness
trom flame

A0QT 002 003

vCAUT!ON : Protect harness from flame.

07-05-2

— Remove screws.
— Uncrimp and unsolder BLACK / RED wire from coll.

Uncrimp
and unsolder
wire here

ADZ5 004 Q26

— Strip end of old wire then crimp and solder on new
coil.
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Section 07 ELECTRICAL
Sub-Section 05 (MAGNETO SYSTEM)

24,25, Generating Coil and Screw

Ap_pﬁy Loctite 242 (blue) to screws and install the new
coil on armature plate.

Use magneto coil centering tool (P /N 290 876 922)
and install so that it fits around armature plate before
tightening screws.

Magneto coil centering tool
{P/N 230 876 922}

AD25 004 027.4

CAUTION : Before reinstalling the magneto, re-
move the loose epoxy from harness.
26, Battery Charging Coil

To replace battery charging coil :

— Heat the armature plate to 93 °C (200 °F) around the
screw holes to break the threadlocker bond.

Protect
harness
from flame

AGD1 002 081 Heat

vCAUﬂON : Protect harness from flame.

— Remove screws.

— Uncrimp and unsolder YELLOW and YELLOW / BLACK
wires from coil.

— Uncrimp and unsolder ground wire (BLACK) from
coil core.

Unerimp
and unsolder
ground wire (BLACK) here

Unerimp
and unsolder YELLOW and
YELLOW / BLACK wires here

A026 004 028

— Position new coil, crimp and solder all wires.
26,27, Battery Charging Coil and Screw

Prior to assembly, apply Loctite 242 (blue).

Use magneto coil centering tool (P/N 290876 922}
and install it so that it fits around armature plate before
tightening screws.

Magneto coil centering tool
(P/N 290 876 922)

AD25 004 027.4

07-05-3
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Section 07 ELECTRICAL
Sub-Section 05 (MAGNETO SYSTEM)

24, Generating Coil (Double)

To replace generating coil :

— Heat the armature plate to 93 °C (200 °F) around the
screw holes to break the threadiocker bond.

Protect
harness
trom flame

AO3 002 003 Heat

vCAUTION : Protect harness from flame.

— Remove screws.
— Cut the 3 wires as close as possible to the coil body.

— To pass new coil wires in harness, tape the old wires
to the end of new wires and pull them through the
harness protector tube.

— Strip end of old wires and solder on new coil wires.

— To install the ground connector to the armature plate,
tape the new black lead to the old one and pull it
under the charging coil with the old wire.

— Solder an eye connector to the lead and fasten it
under the wire retaining clip.

Wiire retaining chip

Eye connector

ADD1 002 005

07-05-4

24,50, Generating Coil and Screw

Apply Loctite 242 (blue) to screws and install the new
coil on armature plate.

Use magneto coil centering tool (P/N 290876 922)
and install so that it fits around armature plate before
tightening screws.

A001 004 003

CAUTION : Before reinstalling the magneto, re-
move the loose epoxy from harness.
26, Battery Charging Coil

To replace battery charging coil :

— Heat the armature plate to 93 °C (200 °F) around the
screw holes to break the threadlocker bond.

Protect
harness
from flame

A001 002 081

vCAUTION : Protect harness from flame.

— Remove screws.
— Remove the wire retaining clip from armature plate.

— Pull out protector tubes and unsolder the splice
connectors.
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Section 07 ELECTRICAL
Sub-Section 05 (MAGNETO SYSTEM)

— Solder the yellow wire in the harness to the white
tube protected wire of the coil.

— Solder the yellow / black striped wire in the harness
to the black tube protected wire of the coil.

Black protector with
yeliow / black wire
of harness

White protector
with yellow wire
of harness

AQC1 002 008

Protector Tube

Position protector tubes over connections.

26,27, Battery Charging Coil and Screw

Prior to assembly, apply Loctite 242 (blue).

Use magneto coil centering tool (P /N 290 876 922)
and install it so that it fits around armature plate before
tightening screws.

A001 002 006.1

AQ01 004 003

— Fasten retaining clip onto protector tubes.

The ground terminal from generating coil must be
fastened under this clip.

CAUTION : Before reinstalling the magneto, re-
move the loose epoxy from harness.

ASSEMBLY

NOTE : Always apply dielectric grease on all elec-
trical connections.

13,23, Screw and Armature Plate

Position the armature plate on the crankcase, aligning
the marks on both parts.

Apply a drop of Loctite 242 {blue) on screw threads and
tighten.

45, Ignition Coil

Single Generating Coil
Connect BLACK / RED wire to ignition coil terminal.

Double Generating Coil

Connect BLACK wire to ignition coil negative (-} terminal.
Connect WHITE / BLUE wire to ignition coil positive (+)
terminal.

Identification of Magneto Flywheels

There are 2 ways to differentiate the 2 magneto fly-
wheels ;

1. Nippondenso part number stamped on flywheel is
different for each system :

4-wire system flywheel : (P/N 2909385118) -
Nippondenso P /N is 032000-7091 ;

5-wire system flywheel : (P/N 2390995113} -
Nippondenso P /N is 032000-8000 ;

07-05-5
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Section 07 ELECTRICAL
Sub-Section 05 (MAGNETO SYSTEM)

2. The glued-in magnets have a different angle to-

‘ 5-WIRE SYSTEM 032000-8000
wards the keyway.

4-WIRE SYSTEM 032000-7091

Approx. 45°
Keyway

AD24 004 020

sozsose s |  INSTALLATION

Refer to ENGINE section 03-04 then look for PTO
flywheel and magneto for installation.

Perform ignition timing.

07-05-6
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Section 07 ELECTRICAL
Sub-Section 06 (CDI AND CHARGING SYSTEMS)

CDI AND CHARGING SYSTEMS

ELECTRICAL COMPONENTS
N (PN
TN 55 e :’/. “s
~ \54 - /- -
< _44{XP) -
62 {GTX)
E\\\“O» sensor
0

N 5/51 Fuel sensor

43
27-35
//
U 24 Nem

1 é/ 24 (17 ofety)

N 5 Nem

T (44 ofeim)

L2 P
{16 Ipfett)
16 ——
FON1 007 091 @
07-06-1
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Section 07 ELECTRICAL

Sub-Section 06 (CDI AND CHARGING SYSTEMS)

COMPONENTS

Stop switch assembiy
Buzzer assembly

Safety lanyard switch
lgnition starter switch

Red battery cable (positive;
Battery

Strap

Screw M6 x 16

Washer 6mm

Nut M6

Wiring harness (3 circuits)
Wiring harness {4 circuits)
Battery lower pad

14. Battery support

15. Terap

16. Tie rap

17. Protector cap

18. Tie mount

18. Rivet 1/8" x 640"

20. Switch nut

21. Safety lanyard

22 Cap

23. Battery ground cable (negative)
24, Spark plug

25, Lock nut M6

26. External teeth lock washer 8mm
27. Dielectric grease

28. Hexagonal screw M8 x 16
29. Tierap

30. Loctite 271 fred)

31. Washer

32. Tab housing {3 circuits)

33. Receptacie housing (3 circuits)
34. Aivet

35. Spark piug cap

N2OORUDU R WN -~

N

!

Buzzer / stop switch harness assembly

. Electrical box support
. Starter cable

Wire clip

Tie mount

Thermo sensor

Loctite 515

Fuel / oil gauge (except SP model}
Tachometer (XP model)

Rivet

Washer 6 mm

. Receptacie housing (2 circuits}
. Rubber strip

Tab housing (2 circuits]

. Female terminal

Wire seal
Tab housing (8 circuits]

. Receptacle housing (6 circuits)

O-ring

Gauge nut

Gauge support

Male terminal

Tab housing (1 circuit)

. Receptacle housing {1 circuft/

Tie rap

. Chp
. Speedometer (GTX model)

Grommet

. Nut cap

Spark plug wire {PTO sidej
VTS switch

Wiring harness (5 circuits)
Wiring harness (3 circuits)
Spark plug wire (MAG side}

07-06-2
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Sub-Section 06

Section 07 ELECTRICAL

(CDI AND CHARGING SYSTEMS)

ELECTRICAL BOX (EXCEPT XP MODEL)

®
!

-

4 Nem
(35 ibfein)

FOQ1 007 082

7

g—0713

/0_

30
2.5 Nem |

(22 Ibf-\ \

)

24
5 Nem
(44 Ibfein)

8
7

al
2.5 Nem \@ “

(22 Ibfein) ® GT 9

2.5 Nem
(22 bfein)

2.5 Nem

2
-
® 2
&
(22 Ibfein)
59
é g
L @
, &

2.5 Nem
RI\(22 Iofein)

Femelle
terminal

\

Male
terminal
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Section 07 ELECTRICAL
Sub-Section 06 (CDI AND CHARGING SYSTEMS)

COMPONENTS

. fgnition coil {with integrated ignition module} 18. Grommet
2. Spacer 19. Grommet
3. Lock washer 6 mm 20. Grommet
4. Nut M6e 21. Grommet
5. Tapping screw M6.3 x 25 22. Nut M6
& Fuse 15 A 23. Lock washer 6 mm
7. Lock nut M6E 24. Self tapping screw M6.3 x 13
8. Gasket 25. Nut cap
9. Diglectric grease 26. Seal
10. Cover 27. Flat washer 5 mm
11. Electrical box base 28. Lock nut 10-32
12. Fuse cap 28. lLock nut 1/4-20
13. Rectifier 30. Nut M6
14, Solenoid 31. Mounting plate
15, Mult-purpose electronic module 32. Washer 6 mm
16. Spare fuse holder 33. Selif tapping screw M6 x 10
17 Fuse 5 A
07-06-4
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Section 07 ELECTRICAL

Sub-Section 06 (CDI AND CHARGING SYSTEMS!

ELECTRICAL BOX (XP MODEL)
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‘a@ |
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|34 39
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Section 07 ELECTRICAL
Sub-Section 06 (CDI AND CHARGING SYSTEMS)

COMPONENTS
1. Ignition coil 21. Grommet
2 Spacer 22. Nut M6
3. Lock washer 6 mm 23. Lock washer 6 mm
4. Nut M6 24. Self tapping screw M6.3 x 13
5. Tapping screw M6.3 x 38 25. Nut cap
6. Fuse 15A 26. Self tapping screw M6.3 x 25
7. Lock nut M6 27. Flat washer 5 mm
8. Gasket 28. Lock nut 10-32
3. Seal 29. Lock nut 1/4-20
10. Cover 30. Nut M&
11. Electrical box base 31. Mounting plate
12 Fuse cap 32. Washer 6 mm
13. Rectifier 33. "Y"wire
14. Solenoid 34. Dielectric grease
15, Multr-purpose electronic module 35. Ignition module
16. Spare fuse holder 36. Variable trim system control moduie
17. Fuse5 A 37. Self tapping screw M6.3 x 13
18. Grommet 38. Flat washer 6 mm
189. Grommet 39. Self tapping screw M6 x 10

20. Grommet

G ENERAL CDI SYSTEM (DOUBLE GENERATING COIL}

The Capacitor Discharge Ignition system includes the
following components : INGNITION MODULE

CDI SYSTEM (SINGLE GENERATING COIL)

IGN!Ttom
WITH INTEGRATED

IGNITION MODULE

MAGNETO

IGNITION COIL

FOO1 007 040

MULTI-PURPOSE
ELECTRONIC MODULE

FOO1 007 093

07-06-6

www.SeaDooManuals.net



Sub-Section 06

Section 07 ELECTRICAL
(CDI AND CHARGING SYSTEMS)

Magneto

It is the primary source of electrical energy. It trans-
forms magnetic field into electric current through a
generating coil.

Ignition Coil (Double Generating Coil)

It receives its energy from ignition module via two wires.
{t induces voltage to a high level in secondary windings
to produce a spark at spark plug.

FOO1 007 084

Ignition Coil (Single Generating Coil)

it receives its energy from generating coil viaa BLACK/
RED wire. The generating coil allows a current flow
through ignition coil with its integrated CDI module and
through primary windings.

Ignition coil induces voltage to a high level in secondary
windings to produce a spark at spark plug.

F001 007 033

&

FO01 007 095

Ignition Module (Double Generating Coil)

It receives its primary electric current from magneto
via 2 wires which charges a capacitor. It controls spark
occurence by discharging capacitor to primary windings
of ignition coil.

FG01 007 031

07-06-7
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Multi-Purpose Electronic Module

It receives its current from the battery. It includes the
engine rev limiter and also an integrated timer delay
which cut off the electrical circuit after approximately
30 seconds of non-use when the safety lanyard cap is
on switch.

e B |

7

FOO1 997 096

NOTE : The fuse connectors are directly mounted
onto the MPEM.
Engine Rev Limiter
It has three functions -
— Keeps high voltage away from safety lanyard switch.
— Provides engine stop by grounding the primary coil.
— Limits engine RPM to prevent over-reving.

NOTE : It is integrated in the multi-purpose elec-
tronic module.

A defective rev limiter may cause the following prob-
lems :

— No spark.

— Uninterruption of spark when engine stop / safety lan-
yard switch is used.

— Incorrectly controlled engine maximum RPM.
— Misfiring / black fouled spark plugs.

To check engine rev limitation function, run engine and
check its maximum speed, it should be around 6550 +
100 RPM for 587 engine and 7000 (+100, -50) RPM
for 657 engines.

07-06-8

IGNITION SYSTEM TESTING
PROCEDURE

When dealing with ignition problems, the following items
should be verified in this order.

1. Spark occurence / spark plug condition.
. Battery condition.
. Electrical connections.
. Engine stop / safety lanyard switches.

6. Multi-purpose electronic module (MPEM).
. Variable trim systern (VTS) switches (XP model only).
. VTS control modute (XP model only).
9. Magneto output.
10. Ignition coil output.

CAUTION : Whenever replacing a component
in ignition system, check ignition timing.

NOTE : Spark occurence can be checked with
tester from Superex Canada Ltd part number 15-

2
3
4
5. Ignition relay.
6
4
8

785.

The first three items can be checked with known automao-
tive eguipment and other items as foliows :

NOTE : To perfom verification a good quality mul-
timeter such as Fluke 73 (P /N 529 022 000} can
be used.

Engine Stop / Safety Lanyard Switche
Verification

Both switches can be verified together because they
are connected in series. Disconnect stop switch BLACK
wire in electrical box. Disconnect safety lanyard switch
BLACK / YELLOW wire from MPEM BLACK / YELLOW
wire in electrical box. Using an ohmmeter connect test
probes to BLACK and BLACK/ YELLOW wires. Install
safety lanyard cap over the switch and if the reading is
infinity (=), verify both switches separately. Proceed as
follows :

Engine Stop Switch

Disconnect the BLACK and BLACK/ YELLOW wires in
the electrical box. Using an ohmmeter, connect test
probes to switch BLACK and BLACK / YELLOW wires.

Measure resistance, it must be close to zero ochminits
operating position and an open circuit when depressed.

www.SeaDooManuals.net



Sub-Section 06

Section 07 ELECTRICAL
(CDI AND CHARGING SYSTEMS)

Safety Lanyard Switch

Disconnect the BLACK/ YELLOW wires in the electri-
cal box. Using an chmmeter, connect test probes to
switch BLACK/ YELLOW wires.

Measure resistance, it must be close to zero ohm when
cap is over switch and an open circuit when removed.

Ignition Relay Verification

The relay is integrated into the MPEM.

The ignition relay is working off an approximately 30
seconds timer delay and could be the problem of some
faulty ignition situations.

Always confirm first that the fuses are in good condi-
tion.

NOTE : To confirm the relay function, it should
stay on for about 30 seconds and then turn off.

Multi-Purpose Electronic Module (MPEM)
Verification

The multi-purpose electronic module testing must be
done with all wires disconnected from circuit. Other-
wise testing eguipment (ochmmeter) could be dam-
aged.

CAUTION : When disconnecting wires, BLACK /
RED or WHITE wire must never touch sole-
noid positive terminal.

CAUTION : When replacing a MPEM, make
sure to replace it with the right model, or dam-
age could occur to components.
MPEM testing equipment :
Use an ochmmeter with an input impedance up to 20
mega ohm {2 000 000 ohm).

Refer to the following chart for MPEM testing. Always
respect polarity in chart.

Meter (-} Meter (+) Minimum | Maximum
lead lead value value
Yellow / red Red 150kQ | 1MQ
(ring terminal)
Red
{ring terminal) Yellow /red < <
_ Black Purple 100Q | 12MQ
{ring terminal)
Red Red
(ring terminal) | (female terminal) oa e
_ Black Yellow/red | 150kQ | 500kQ
{ring terminal)
Black or
Black Black / red 200kQ 1TMQ
(male terminal)
_ Black Black/Yellow | 30kQ | 40kQ
{ring terminal)

Black /
yeliow

Black /
red

Fuse caps

15 A fuse 5 A fuse

Red / purple

FO01 007 098

Most of circuit can be tested with an chmmeter but
a 100 % test doesn't mean the MPEM is in perfect
condition.

NOTE : Sometimes only parts replacement can
solve the problem.

CAUTION : Whenever connecting MPEM,

always have battery disconnected from cir-
cuit. If MPEM must be connected when circuit is
activated, always connect BLACK /RED or WHITE
wire first to ignition coil / CDI module to prevent
wire from touching solenoid positive terminal.

07-06-8
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Variable Trim System (VTS) Switche
Verification (XP Model Only)

Disconnect the PURPLE wire, BLUE / WHITE wire and
GREEN /WHITE wire in the electrical box. Using an
ohmmeter, connect test probes to switch PURPLE and
BLUE /WHITE wires ; then, connect test probes to
switch PURPLE and GREEN / WHITE wires.

Measure resistance ; in both test, it should be high
when button is released and must be close to zero
when activated.

Always confirm first that the fuse is in good condition.
Make sure that color code match with color code of the
VTS module.

Whenever pushing on UP and DOWN button simulta-
neously, the nozzle should not move. However a vibra-
tion should be noticed, but it should stop immediately.

NOTE : Pushing simultaneously on both switches,

GREEN / ORANGE and BLUE / ORANGE wires will
be at +12 volts in relation to battery negative terminal.

VTS Control Module
Verification (XP Model Only)

It receives its current from the battery. It is protected
by its own 15 A fuse. Also integrated in the module, 2
relays which trigger when motor is overloaded.

Voltage test

Disconnect motor wires from the VTS module. Using a
voltmeter, connect positive test probe to BLUE / OR-
ANGE wire. Connect negative test probe to GREEN/
ORANGE wire.

Push on VTS switch UP button, the reading should be
+12 V. Push on DOWN button, the reading should be
=12V

if readings are different the VTS module could be
defective.

NOTE : Ensure VTS switches connections were
not reversed.

The VTS control module testing must be done with all
wires disconnected from circuit. Otherwise testing
equipment (ohmmeter) could be damaged.

CAUTION : When disconnecting wires other
then RED wire, wires must never touch sole-
noid positive terminal.

VTS control module testing equipment :

Use an ohmmeter with an input impedance up to 20
mega ohm {2 000 000 ohm}.

Refer to the following chart for VTS control module
testing. Always respect polarity in chart.

07-086-10

Meter {-} Meter (+) | Minimum Wires will be
iead lead value connected to :
Black Red 1MQ

Solenoid
Red Black 1MQ
Black Purple 200K2 | 7S Switch / buzzer /
Purple Black 1MQ Starter switch
Black Blue / white 140kQ VTS Switch position
Blue /white |  Black 140kQ UP
Black Green / white |  140kQ VTS Switch position
YA
Green/ white | Black 140kQ DOWN
Black Blue / orange 0Q
Motor pesition "UP”
Blue / orange Black 0Q
Black  {Green / orange 0Q Motor position
Green / orange | Black 0Q DOWN
Green / orange | Blue / orange 0Q
Motor
Blue / orange |Green/orange| 0Q

Purple

F001 007 138

15 A fuse

Q Red \eod

Blue/ Blue/ Green/
white orange white

Fuse cap

Relays
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Most of circuit can be tested with an ohmmeter but a
100 % test doesn't mean the VTS control module in
perfect condition.

NQTE : Sometimes only parts replacement can
solve the probiem.

CAUTION : Whenever connecting VTS control

module, always have battery disconnected from
circuit. If VTS control module must be connected
when circuit is activated, always connect RED wire
last to solenoid positive terminal.

BOMBARDIER IGNITION TESTER

The remaining items can be easily checked with Bombar-
dier ignition tester (P /N 295 000 008}.

{ Foo1007 100

(TYPICAL)

o ==="]
Rl

IGNITION TESTER 3
Lol b CATOR "
e

L] L
-~

AB0O 004 014

For more information concerning operation and main-
tenance of the tester, refer to its instruction manual.

Use of Bombardier Ignition Tester

This tester can verify generating coil, ignition module,
ignition coil and battery charging coil.

Always make sure that tester batteries are in good condi-
tion.

Test Condition

All tests are performed on watercraft at cranking speed
with spark plugs installed.

Always proceed in the following order :

1. Connect tester P and N clip leads as indicated for each
specific test.

2. Follow test procedure sequence.

3. Install cap over safety lanyard switch and depress
starting button until light turns on, or otherwise, for a
maximum of five seconds.

4. If engine starts when performing some test, allow it
to idle while observing indicator. Then, shut engine
off.

5. After every test that lights the indicator lamp, RE-
SET the indicator circuit by depressing the reset
button.

Analysis of Test Results

Indicator Lamp Lights at Specific Setting

Output is as specified. Test results should repeat three
times. If readings do not repeat, output is erratic and
cause should be investigated {loose connections or com-
ponents, etc.).

Indicator Lamp Lights at Lower Setting

This indicates that the output is less than that designed
to operate in a satisfactory manner. However, before
coming to the conclusion of a faulty condition be cer-
tain that correct engine cranking conditions were met
before condemning the tested part.

Indicator Lamp Does Not Light

One component is defective. Proceed as instructed to
find defective component.

Intermittent ignition Problems

In dealing with intermittent problems there is no easy
diagnosis. For example, problems that occur only at
normal engine operating temperature have to be tested
under similar conditions.

07-06-11
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in most cases of temperature and / or vibration failure,
only parts replacement can solve the problem as most
of these failures return to normal when engine is not
running.

Muttiple Problems

There is always the possibility of more than one faulty
part. If after a component has been replaced, the prob-
lem still persists, carefully repeat the complete test proce-
dure to find the other faulty part.

Safety Precautions

WARNING : To prevent powerful electric shocks

while cranking engine, neither touch any elec-
tronic ignition components (ignition coil, high ten-
sion wire, wire harness, etc.) nor tester lead clips.
Also make sure that tester leads do not touch any
metallic object. Ventilate bilge at least two minutes
prior to performing any test.

TESTS
SINGLE GENERATING COIL SYSTEM

Magneto and Generating Coil Output

1. Discennect BLACK / RED wire between ignition coil /
ignition module and magneto. Disconnect BLACK
ground wire.

2. Connect tester wires then set switch and dial as
foliows :

NOTE : BLACK wire must be connected to ground
in order to start engine.

F001 007 101

3. Start engine and observe indicator.
4. Push reset button and repeat step 3 twice.

Results :

a) Indicator lamp lights : Ignition generating coil
output is up to specifications.

b) Indicator lamp does not light : The problem s a
faulty ignition generating coil. Replace it.

Ignition Coil Output
A paper clip of approximately 20 mm (3/4 in} will be
used as a test adapter for the following test.

1. Install the test adapter to spark plug cable close 10
MAG side spark plug.

2. Connect tester wires then set switch and dial as
follows :

07-06-12

| Tester Component Tester | Tester Tester Component Tester | Tester
wires wires sw!t_ch d'.a.l wires wires switch dial
position | position position | position
N BLACK/RED Tester adapter
of magneto harness o N {paper clip) on
LOW 85 spark plug cable LOW 35
o BLACK park P
of magneto harness P Engine Ground
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(TYPICAL)

N lead
on spark

Al ugcabie
R RS

to GROUND

FO01 007 102.1 F0O01 007 038

3. Start engine and observe indicator.

NOTE : If engine starts, allow it to idle while
observing indicator. Then, shut engine off.

4. Push reset button and repeat step 3 twice.

Results :
a) Indicator lamp tlights : Ignition coil is OK.

b) Indicator lamp does not light on one or both
cylinder(s) : Ignition coil is faulty. Replace it.

MAGNETO |
| RESISTANCE |
PART NAME WIRE COLOR (OHM) (Q)
Generating BLACK with .
coil BLACK / RED 40 - 76
IGNITION COIL
RESISTANCE
PART NAME WIRE COLOR (OHM) (Q)
End of each spark
Siﬁggs‘aw plug cable, spark 9-15k
g plug caps removed

Summary Table
Testto Tgster | Component wires | Switch | Dial
perform | wires
N BLACK/RED
‘ . | of magneto harness
Gereatng ow | &5
P BLACK
of magneto harness
Test adapter
Ignition N on MAG spark
coil | plug cable LOW | 35
output
p Engine ground

Ignition Components Resistance
Measurement

As an alternate method, ignition components can be
checked with an ohmmeter (preferably a digital one).
Proceeding by elimination, check magneto generating
coil then ignition coil / ignition module.

Disconnect connectors at ignition coil and magneto
junction. Check resistance between each terminal with
a high-sensitivity ohmmeter. Refer to the following
table for values and wire colors.

NOTE : An ignition coil with good resistance

measurement can still be faulty. Voltage leak can
occur at high voltage level which is not detectable with
an ohmmeter.

NOTE : A short circuit will read 0 ohm {or
close to) on chmmeter.

The spark plug caps must be removed from high ten-
sion cables, because they are resistor caps. The cap
resistance is 4.48 K ohms.

Resistor cap

%,

High-tension cable

AQ00 004 026

07-06-13

www.SeaDooManuals.net



Section 07 ELECTRICAL
Sub-Section 06

(CDI AND CHARGING SYSTEMS)

TESTS
DOUBLE GENERATING COIL SYSTEM

Magneto and High Speed Generating Coil

Output

1. Disconnect BLACK / RED and WHITE wires between
ignition module and magneto.

2. Connect tester wires then set switch and dial as
follows :

Tester Component -srfjtt;: Tzis;?r
wires wires o oo
position | position
BLACK/RED
N of magneto
harness
LOW 85
WHITE
P of magneto
harness

Magneto and Low Speed Generating Coil

1. Disconnect BLACK/RED wire between ignition
module and magneto. Disconnect BLACK ground
wire.

2. Connect tester wires then set switch and dial as
follows :

NOTE : BLACK wire must be connected to ground
in order to start engine.

FOOT 067 034

3. Start engine and observe indicator.
4. Push reset button and repeat step 3 twice.

Results :

a) Indicator lamp lights : High speed generating coil
is OK. Procesd with low speed generating coil test.

b) Indicator lamp does not light : The problem is a
fauity high speed generating coil. Replace it.

07-06-14

Tester | Component | Tester switch | Tester dial
wires wires position position
BLACK/RED
N of magneto
harness
HIGH 2003
BLACK
P of magneto
harness

F001 007 034.%

3. Start engine and observe indicator.
4. Push reset button and repeat step 3 twice.

Results :

a) Indicator lamp lights : Low speed generating coil
is OK. Proceed with ignition module test.

b) Indicator lamp does not light : Low speed gener-
ating coil is faulty. Replace it.
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Ignition Module Ignition Coil Output

1. Disconnect WHITE/ BLUE and BLACK wires be- A paper clip of approximately 20 mm (3/4 in) will be
tween ignition modulie and coil. used as a test adapter for the following test.

2. Connect tester wires then set switch and dial as 1. Install the test adapter to spark plug cable close to

foliows : MAG side spark plug.
1 2. Connect tester wires then set switch and dial as
Tester | Component | Tester switch | Tester dial follows :
wires wires position position
WHITE / BLUE Tester|  Component Tester | Tester
N of ignition | wires wires switch | dial
module F position | position
HIGH 701075 Tester ad
BLACK i to . (ester al_a;ster
P of ignition paper clip) on
mgdule spark plug cable LOW 70
P Engine Ground

(TYPICAL)

IGNITION TESTER

" Niead
on spark
g cable

F001 007 032

3. Start engine and observe indicator.

4. Push reset button and repeat step 3 twice.
to GROUND
Results :
a) Indicator lamp lights : Ignition module is OK.
Proceed with ignition cail test.

b} Indicator lamp does not light : Ignition module
is faulty. Replace it.

F001 007 1021 FOO1 007 038

3. Start engine and observe indicator.

NOTE : If engine starts, allow it to idle while
observing indicator. Then, shut engine off.

4. Push reset button and repeat step 3 twice.

Results :
a) Indicator lamp lights : Ignition coil 1s OK.

b} Indicator famp does not light on one or both
cylinder(s) : Ignition coil is faulty. Replace it.

07-06-15
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Summary Table

Test to Tester Component Switch Dial
perform wires wires
BLACK/RED
N of magneto
High speed harness
generating LOW 85
coil WHITE
P of magneto
harness
BLACK/RED
N of magneto
Low speed harness
generating HIGH 251%25
coit BLACK
P of magneto
harness
WHITE / BLUE
N of ignition
Ignition module | Lien | _From
module BLACK 70t0 75
P of ignition
module
Test adapter |
- N on MAG spark
e plug cable | LOW | 70
P Engine ground

RESISTANCE
PART NAME WIRE COLOR (OHM) (Q)
© | High speed WHITE with - 5
EZ—J generating coil BLACK/RED 28-42
2 | Lowspeed BLACK with 120 180
= | generating coil BLACK/RED
Primary BLACK with .
winding WHITE / BLUE 0.23-043
Secondary End of each
| = indin spark plug cable
o | Windng | 585-650k
Q spark plug caps
z removed
o
E insulation Check each wire
Q of primary and
secondary open circuit {eo)
windings with
ground for short
circuit

Ignition Component Resistance
Measurement

As an alternate method, ignition components can be
checked with an chmmeter (preferably a digital one).
Proceeding by elimination, check magneto generating
coils then ignition coil. If everything is OK then it is a
malfunction of ignition module.

Disconnect wires at ignition module, ignition coil and
magneto junction. Check resistance or continuity be-
tween each terminal with a high-sensitivity ohmmeter.
Refer to the following table for values and wire colors.

NOTE : An ignition coil with good resistance

measurement can still be faulty. Voltage leak can
occur at high voltage level which is not detectable with
an ohmmeter.

07-06-16

| AO000 004 026

NOTE : A short circuit will read 0 ohm (or
close to) on ohmmeter.

The spark plug caps must be removed from high ten-
sion cables, because they are resistor caps. The cap
resistance is 4.48 K ohms.

Resistor cap

(G

High-tension cable
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BATTERY CHARGING SYSTEM
GENERAL
Magneto

{t is the primary source of electrical energy. It trans-
forms magnetic field into electric current through a
three-poie coil. It outputs Alternating Current AC.

Rectifier / Regulator

A half-wave rectifier receives magneto AC current and
transforms it into Direct Current DC to allow battery
charging. Battery is the DC source for electric starter,
multi-purpose electronic module / engine rev limiter,
engine overheat beeper and accessories.

Included in the same unit, a regulator keeps voltage at
a steady level to prevent any damage to components.

TESTING PROCEDURE

NOTE : First, ensure that battery is in good
condition prior to performing the following test
using current indicator such as Snap-on MT 110.

Current Test

Proceed as follows :

— Start engine.

— Install tester over battery positive cable.
— Bring engine to approximately 5500 RPM.

Depending on battery charge, current reading should
be approximately 5 amperes. If not, check magneto
output prior to concluding that rectifier is faulty.

Voltage Test

Proceed as follows :
— Start engine.

— Connect a voltmeter (set on DC volt scale) on bat-
tery posts.

— Bring engine to approximately 5500 RPM.

If voltmeter reads over 15 volts, regulator is defective.
Replace it.

NOTE : Whatever the voltmeter type used (peak

voltage or RMS), the voltage must not exceed 15 V.
A faulty regulator will allow voltage to exceed 156V as
engine speed is increased.

CAUTION : During this test the battery cables
must be reconnected to the battery.

Magneto, Battery Charging Coil
(Single Generating Coil System)

With Bombardier Ignition Tester
Operate it as for ignition system verifications.

" 1. Disconnect YELLOW and YELLOW /BLACK wires

coming from magneto wiring harness.

2. Connect tester wires then set switch and dial as
follows :

Tester | Tester
Tester Component ; ;
wires wires sw;t_ch ds'a.i
position | position
N YELLOW
of magneto harness
LOW 70
p YELLOW /BLACK
of magneto harness

FO01 007 106

3. Start engine and observe indicator.
4. Push reset button and repeat step 3 twice.

Results :

a) Indicator lamp lights : Battery charging coil out-
put is up to specifications.

b) Indicator lamp does not light : Battery charging
coil is faulty. Replace it.

07-06-17
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Resistance Measurement

As an aiternate method, battery charging coil can be
checked with an ohmmeter (preferably a digital one).

Use the following table :

MAGNETO
RESISTANCE
PART NAME WIRE COLOR (OHM) (Q)
Battery YELLOW with
charging YELLOW / BLACK 0.05-06
coll of magneto harness

NOTE : A short circuit will read 0 ohm f(or
close to} on ohmmeter.

Magneto, Battery Charging Coil

(Double Generating Coil System)

With Bombardier Ignition Tester

Operate it as for ignition system verifications.

1. Disconnect YELLOW and YELLOW/BLACK wires
coming from magneto wiring harness.

2. Connect tester wires then set switch and dial as
follows :

Tester Component Te?“”’: Tgfst(‘er
wires wires switc la
position | position
N YELLOW

of magneto harness

p YELLOW / BLACK
of magneto harness

LOW 85

FOQ1 007 036

3. Start engine and observe indicator.
4. Push reset button and repeat step 3 twice.

Results :

a) Indicator lamp lights : Battery charging coil out-
put is up to specifications.

b} Indicator lamp does not light : Battery charging
coil is faulty. Replace it.
Resistance Measurement

As an alternate method, battery charging coil can be
checked with an ohmmeter (preferably a digital one).

Use the following table :

RESISTANCE
PART NAME WIRE COLOR (OHM) (Q)
Battery YELLOW with

o | charging | YELLOW/BLACK 0.21-0.31
E coil of magneto
Z harness
Q
g Insulation | Check each wire

with ground for open circuit ()

short circuit

07-06-18

NOTE : A short circuit will read 0 ohm f(or
close to) on ochmmeter.
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SPARK PLUGS

SPARK PLUG SYMBOL EXPLANATION

WIDE GAP
10: 1.0 mm (.040%

11:1.1 mm{.044")

— 13: 1.3 mm (050"
14 1.4 mm (055"

(.060"

(. )

15: 1.5 mm (060"
20: 2.0 mm (080"

] |
Thread Heat rating Reach Firing end
diameter numbers ‘ construction
A :18mm | E: 19 mm + Special Desin
2 Hot (3/47) A pec ing
s 14 mm . T « Single Ground
g A F « Saegir * Special Alioy
:10mm 4
H: 12.7 mm : Dual Grognd
D:2mm = (1729 Special Alloy
E:smm ; 5 L: 11.2 mm G: Racing Type
- ‘ * {716Y)
. 12mmx 19 mm f . Racing Version
J: Reach 6 | zZ: 21 mm Gv + of V-Type
» {53/54")
" L . Half Heat Range
Construction 7 G : Standard Center
* Electrode
M + Compact Type Blank
. i \/ : Fine Wire Center
P . Projected 8 * Electrode
« Insulator Type 18 mmea 12 mm
) (31/647) | X . Booster Gap
R : Resistor Type 9
1 1 o V- Cent
U : surface Discharge v t4mme gégr Y: Elgcgg%\&zd o
. Inductive
Z * Supressor Type 10 Cold

£002 007 008

CROSSCUTS AND GAP STYLES OF SPARK PLUGS

Standard Type Taper Seat Type V-Type Surface Discharge Type

ADU V04 UG

07-07-1
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DISASSEMBLY

First unscrew the spark plug one turn.

Clean the spark piug and cylinder head with pressurize
air then completely unscrew.

HEAT RANGE

The proper heat range of the spark plugs is determined
by the spark plugs ability to dissipate the heat gener-
ated by combustion.

The longer the heat path between the electrode tip to
the plug shell, the hotter the spark plug operating
temperature will be — and inversely, the shorter the
heat path, the colder the operating temperature will be.

A "cold” type plug has a relatively short insulator nose
and transfers heat very rapidly into the cylinder head.

Such a plug is used in heavy duty or continuous high
speed operation to avoid overheating.

The “hot” type plug has a longer insulator nose and
transfers heat more slowly away from its firing end. It
runs hotter and burns off combustion deposits which
might tend to foul the plug during prolonged idle or low
speed operation.

AB0O 004 009

CAUTION : Severe engine damage might oc-
cur if a wrong heat range plug is used.

A too "hot” plug will result in overheating and pre-
ignition, etc.

07-07-2

A too “cold” plug will result in fouling (shorting the
spark plug) or may create carbon build up which can
heat up red-hot and cause pre-ignition or detonation.

FOULING

Fouling of the spark plug is indicated by irregular run-
ning of the engine, decreased engine speed due to
misfiring, reduced performance, and increased fuel
consumption. This is due to a loss of compression.
Other possible causes are : prolonged idling, or run-
ning on a too rich mixture due to a faulty carburetor
adjustment or incorrect fuel. The plug face of a fouled
spark plug has either a dry coating of soot or an oily,
glossy coating given by an excess either of oil or of oil
with soot. Such coatings form a conductive connection
between the center electrode and ground.

SPARK PLUG ANALYSIS

Normal Fouled
{brownishj} {black}

Overheated
(light grey)

AO00 004 010

The plug face (and piston dome) reveals the condition
of the engine, operating condition, method of driving
and fuel mixture. For this reason it is advisable to
inspect the spark plug at regular intervals, examining
the plug face (i.e. the part of the plug projecting into
the combustion chamber) and the piston dome.

SPARK PLUG INSTALLATION

Prior to installation make sure that contact surfaces of
the cylinder head and spark plug are free of grime.

1. Using a wire feeler gauge, set electrode gap accord-
ing to the following chart.

2. Apply antiseize lubricant over the spark plug threads
to prevent possible seizure.

3. Hand screw spark plug into cylinder head and tighten
with a torque wrench and a proper socket.
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Section 07 ELECTRICAL
Sub-Section 07 (SPARK PLUGS])

Proper socket Improper socket

g

AQQO 004 011

SPARK PLUG CHART

Watercraft Engine | Spark Torque Gap
models type plugs | Nem (ibfsft} | mm (inch)
SP

SPI 587 B’;%S 24117 |0.50(0.020)
GTS

SPX

XP NGK

aTX 657 BRSES 24 (17) 0.50 (0.020}
EXPLORER |

07-07-2
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Section 07 ELECTRICAL
Sub-Section 08 (INSTRUMENTS)

INSTRUMENTS

FUEL / OIL GAUGE

The fuel/ oil gauge has a pointer which indicates fuel

FUEL LEVEL AND RESISTANCE

(SPI, SPX, XP)

level. To verify if fuel pointer works, first touch starter
) . § ; UEL LEVE R ‘
switch button (with safety lanyard removed) to activate mm FUE LE“n‘)’ ES]%?NCE
electrical system for about 30 seconds. ‘
The oil level pilot lamp is part of the fuel gauge. It will From466@686  (1-27/32@245/64) 0£01
light when injection oil level is low. Fom 686 @ 923 (245/64 @ 341/64) 178 £ 02
From 923 @ 116.0  {341/64 @ 4-37/64) 278 £03
Injection From 116.0 @ 139.7 (4-37/64 @ 5-1/2) 378 +£04
oil level
pilot lamp From 139.7 @ 1634 (5172 @ 6716 478 05
From 163.4 @ 187.1 (6-7/16 @ 7-3/8) 578 £ 086
From 187.1 @ 210.8 (7-3/8 @ 8-19/64} 678 £ 07
] From 2108 @ 2345 (8-19/64 @ 315/64) 778 £ 08
Bombardier
From 234.5 {3-15/64) and more 898 £ 09
FOO01 006 007

Fuel Baffle Pick Up Sensor Verification

FUEL LEVEL AND RESISTANCE

(GTX, EXPLORER)

The baffie pick up has an integrated fuel sensor on FUEL LEVEL | RESISTANCE

models which are provided with an fuel / oil level gauge. mm {in) ()

To verity fuel sensor, a resistance test should be per- Fom336@556  15/16 @ 2-3/16) 0401

formed with an ohmmeter allowing the float to move

up through a sequence. From556 @793  {2-3/16 @ 3-1/8) 178+02

Pick up tube From793@103 (318 @ 4116} 218%03
From 103 @ 1267  {4-1/16 @ 5} 378 £ 04
From 126.7 @ 1504 (5 @ 5-15/16} 478 £ 05
From 150.4 @ 1741 (5-15/16 @ 6-13/16} 578 £ 06
From 1741 @ 1978 (6-13/16 @ 7-3/4) 678 £07
From 1978 @ 2215 (7-3/4 @ 8-11/16} 778+08
From 221.5 {8-11/16) and more 898 +09
FOOT 006 072

The resistance measured between BLACK/GREEN

and GREEN wires must be in accordance with fuel

level (measured from under the flange) as specified in

the following charts.

07-08-1
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Section 07 ELECTRICAL
Sub-Section 08 (INSTRUMENTS)

Oil Sensor Verification

The oil sensor completes the ground for the oil injec-
tion pilot lamp.

With the oil down to caution level, contacts are made
to complete the ground circuit.

To venfy oil sensor a resistance test should be per-
formed with an chmmeter between BLACK / PURPLE
and PURPLE wire terminals.

Refer to the following illustration and chart for oil sen-
sor testing.

Zone 1
91 mm
(3-37/64 n}

-

Zone 2

Speed Sensor Verification

The speedometer gives a reading through a speed
sensor. Speed sensor is installed on ride shoe. It works
with the water flow which turns a magnetic paddie
wheel that triggers on electronic pick-up that in turn
sends a speed signal to the speedometer.

The paddle wheel is protected by the pick-up housing.

housing

Paddle wheel

F001007 139

To verify speed sensor, a resistance test should be
performed with an ohmmeter. Disconnect speed sen-
sor wires from inside bilge.

Refer to the following chart for speed sensor testing.
Always respect polarity in chart.

21mm A
(53/64 in) Y
FOO1 007 108
OIL LEVEL RESISTANCE (Q)
Zone 1
Zoneg 2 0
07-08-2

METER (-) METER (+} APPROX.

LEAD LEAD VALUE

red / brown black / brown oo

black / brown red / brown 21.8 MQ

yellow / black black / brown 3.6 MQ

black / brown yellow / black o0

red / brown yellow / black o0

yellow / black red / brown IMQ

www.SeaDooManuals.net



Section 07 ELECTRICAL
Sub-Section 08 (INSTRUMENTS)

VTS Motor

Motor condition can be checked with an chmmeter.
Disconnect wiring harness, install test probes on both
BLUE / ORANGE and GREEN / ORANGE wires. Meas-
ure resistance, it should be close to 1.5 ohm.

Ensure motor wire connections to the VTS module are
not reversed. If so, when pushing on VTS switch UP
button the nozzle will go down and vice versa.

{f motor seems to jam and it has not reached the end of
its stroke, the following test could be performed.

First remove motor, refer to PROPULSION AND DRIVE
SYSTEMS 08-03 then refer to disassembly. Then manu-
ally rotate worm to verify VTS system actuating mecha-
nism for free operation.

Connect motor through a 15 A fuse directly to the
battery.

Connect wires one way then reverse polarities to verify
motor rotation in both ways.

If VTS actuating mechanism is correct and the motor
turns freely in both ways, VTS module could be defec-
tive.

07-08-3
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Section 08 PROPULSION AND DRIVE SYSTEMS
Sub-Section 01 (PROPULSION AND DRIVE SYSTEMS)

PROPULSION AND DRIVE SYSTEMS

JET PUMP UNIT
70 Nem
(52 Ipfeft)
26
/
10 Nem
(88 Ibfein)
n/// ’
[ 3 A45Nem .
\ (40 Ibfein) o~
\ - 29 | XP
N 4 15 . 30-8._, model
@M /, I 47 [ (1S —
(g % e
// J g ) //
294/ NN -
15 Nem
{11 lofeft) <,
}/“Qﬂ;s
33—0 //
25
N 6’ 5
{If required) 7 Nem
(62 Ibfein)
- 42
oo
N4
20 Nem P\
{15 Ibfeft) / 4 R
/ 7
11 48 Y
/D
30-0 f 7 Nem
/ 14 {62 lpfein)
30 -0
\‘I
14 Nem
(10 Ibfett) o—22
L & -30
30-8 / 25Nem g/
20 (18 Ibfeft) @ 16(125 g;-r?ﬂ
| FOO1 008 123

08-01-1
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Section 08 PROPULSION AND DRIVE SYSTEMS
Sub-Section 01 (PROPULSION AND DRIVE SYSTEMS)

DRIVE SHAFT AND SEAL CARRIER

/2 Nem

{18 Ibfein)
/ 60
Dl /

FOO1T 008 098

08-01-2
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Section 08 PROPULSION AND DRIVE SYSTEMS
(PROPULSION AND DRIVE SYSTEMS)

Sub-Section 01

COMPONENTS
1. Flat washer 6 mm 36. Lock washer 10 mm
2. Fitting (bailer pick-up) 37. Ride shoe
3. Doubte lip seal 38. Countersunk Phillips screw M6 x 35
4. Needle bearing 39. Hexagonal head screw M6 x 16
5. Flat washer 10 mm 40. Hexagonal head screw M6 x 20
6. Nut MI10 41. Grift
7. Impeller housing 42. Loctite PST 592
8. Thrust washer 43. PTO flywheel
9. Thrust bearing 44. Grease fitting
10. Impeller shaft 45. Clamp
11. O-ing 46. Rubber boot
12. Plug 47. Clamp
13. Housing cover 48. Seal carrier assembly
14. Hexagonal head screw M5 x 20 49. Double lip seal
15. Fitting (pump) 50. Seal carrier
16. Hexagonal head screw M8 x 30 51. Needie bearing
17. Venturi 52. Double lip seal
18. Loctite 515 53. Damper
19. Flat washer 8 mm 54. Drive shaft
20. Hexagonal head screw M8 x 36 55. Wing nut M8
21. Hexagonal head screw M8 x 25 (except XP) 56. Flat washer 8 mm
22. Sleeve (except XP) 57. PTO Fiywheel guard
23. Bushing (except XP) 58. Loctite 495 instant adhesive
24. Nozzle 59. Drive shaft assembly
25. Stud M10x 45 60. Protective hose
26. impeller 61. Gear clamp
27. Boot 62. Locking disk (SP, SPI and SPX mode/s)
28. Wear ring 63. Shim
29. Ride shoe plate (XP model} 64. Stud M8x 15
30. Loctite 242 (blue) 65. Hull insert
31. Loctite 598 ultra black 66. Sealant 732
32. Loctite primer N 67. Lock washer 8 mm
33. Loctite 271 {red] 68. Countersunk Phillips screw M5 x 10 (XP model)
34. Synthetic grease 69. Arm (XP model)
35. O-ring 70. Allen screw M8 x 8
Disconnect battery.
WARNING : Battery black negative cable must
always be disconnected first and connected
last.
JET PUMP INSPECTION ON
WATERCRAFT
To work on watercraft, securely install it on a stand.
Thus, if access is needed to water inlet area, it will be Lift ki
. ‘ - ift kit
gasy to slide underneath watercraft. Working on the
water intake grill, jet pump, ride shoe, etc., can be
done by simply blocking the rear of watercraft above  rout oo v Work stand

work stand.

A lift kit can be use to install watercraft on a stand.
Refer to the following chart.

LIFTKITP/N WATERCRAFT MODEL
298 760 040 SP/ XP series

298 776 040 GTS/GTX models

298 780 090 (nickel-plated) EXPLORER

298 790 040 (stainless steel) EXPLORER

www.SeaDooManuals.net
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 01

(PROPULSION AND DRIVE SYSTEMS)

Impeller Condition and Impeller / Wear
Ring Clearance

Impeller Condition

impeller and boot condition can be quickly checked
from underneath of the watercraft. Remove grill and
look through water inlet opening.

Boot

F001 008 013

Impeller / Wear Ring Clearance
This clearance is critical for jet pump performance.

Clearance can be checked from water inlet opening,
after inlet grill removal, or from venturi side, after
venturi / nozzle assembly removal, however this may
be more difficult.

MEASURING FROM WATER INLET SIDE

Feeler gauge

FODT 008 014

MEASURING FROM VENTURI SIDE

Feeler gauge
F0O1 009 015

08-01-4

Using a long feeler gauge 30 cm (12 in) blades, meas-
ure clearance between impeller blade tip and wear
ring. Measure each blade at its center. Clearance should
not exceed 1.02 mm (.040 in). If clearance is greater,
disassemble jet pump and inspect impeller and wear
ring. Renew worn parts.

Oil Inspection

Detach ball joint of steering cable from nozzle.
Detach ball joint of trim cable from trim ring (XP model).

Detach spring of reverse gate (GTS, GTX and Explorer
models).

Remove 4 retaining screws from venturi.

Pu%l venturi and nozzle assembly from impeller hous-
ing.

Remove housing cover plug.

Check oil level, it should be at bottom of hole threads.

If oil level is low, check impeller shaft housing for
leaks. A pressure test must be performed. Refer to
pump pressurization in this section.

To check oil condition, insert a wire through opening
then withdraw. A whitish oil indicates water contami-
nation.

This may involve defective impeller shaft seal and / or
O-ring of housing cover. Jet pump unit should be over-
hauled to replace seal.

If everything is correct, apply Loctite PST 532 on plug
and reinstall it on cover. Properly reinstall removed
parts.
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 01

(PROPULSION AND DRIVE SYSTEMS)

Oil Replacement

Detach ball joint of steering cable from nozzle.
Detach ball joint of trim cable from trim ring (XP model).

Detach spring of reverse gate (GTS, GTX and Explorer
models).

Remove 4 retaining screws from venturi.

Pull venturi and nozzie assembly from impelier hous-
ing.
Remove 3 screws retaining cover.

Using a fiber hammer, gently tap cover to release it
from housing cover.

Thoroughly clean reservoir and inside of cover with a
solvent.

Apply Loctite 515 and reinstall cover with its O-ring.
Remove plug from cover.

Pour approximately 65 mL (2.2 oz) of oil through hole
until oil reaches the bottom of hole threads. Use SEA-
DOO JET PUMP SYNTHETIC OIL (P /N 293 600 011)
only. Qil will penetrate slowly in housing, wait a few
minutes and readjust oil level.

CAUTION : This is a synthetic oil. Do not mix
with mineral based oil. Do not mix oil brands.

Apply Loctite PST 592 on plug and reinstall it on cover.
Properly reinstall removed parts.

JET PUMP REMOVAL

Remove air vent tube support from body opening (SP / XP
series).

Remove PTO flywheel guard.

N ¢
) A
PTO \ ' j I -\.‘;/}'/’
| s X ;&,‘ )

£001 011 049.2 Wing nuts

Unfasten small clamp on drive shaft boot as follows :
— Use pliers (P / N 295 000 069).

F001 009 016

— Insert pointed tips of pliers in closing hooks.

FOO1 009 082 Closing hooks

— Squeeze pliers to draw hooks together and disen-
gage windows from locking hooks.

Locking hocks

F0O1 009 081

08-01-5
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 01

(PROPULSION AND DRIVE SYSTEMS)

— Keep clamp for later use.

From inside bilge, disconnect coolant inlet hose and
both bailer pick-up tubes from impeller housing.

Bailer pick-up

Ventur

FO01 011 097

FOO1 008 018

Remove ball joint fasteners to release steering cable
from nozzle.

Remove ball joint fasteners to release trim cable from
trim ring (XP model).

Remove ball joint fasteners to release reverse cable
from reverse gate (GTS, GTX and Explorer models).
16,21,22,23,24,62, Screw, Sleeve, Bush-
ing, Nozzle and Locking Disk

(if applicable)

Remove 2 retaining screws, locking disks (if applicable)
and withdraw nozzle.

Push sleeves and bushings out of nozzle.

6,7, Nut and Impeller Housing

Remove nuts retaining impeller housing to hull.

Using screws previously removed from nozzle, install
impeller housing remaver tool (P /N 295 000 113) on
venturi.

08-01-6

Rotate handle clockwise to remove jet pump. With-
draw pump unit and drive shaft together.

CAUTION : When removing pump unit,a shim

could have been installed between hull and
pump housing, be careful not to damage shim. If
shim is not reinstalled engine and jet pump align-
ment will be altered.

Pump unit with
drive shaft

FO01 011 087.1

If the drive shaft is jammed into PTO flywheel cor if
bearing is seized on shaft at seal carrier level, make the
following tool and use it in conjunction with pump
remover to withdraw drive shaft.
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 01

(PROPULSION AND DRIVE SYSTEMS)

Raw Material :

— 1 aluminum alloy square 51 mm (2 in} x 305 mm
(12 in).

— 2 aluminum rod 28.5 mm (1-1/8 in) dia. x 30 mm
(1-3/16 in).

Use ball end mill for radius.
This section of the siot should
be 38 mm (1-15/32 in) deep

203 mm +.18
(.800 in +.007)

Drill 25 mm {1 in}
hole in center to
remove material

C
Weid £
all around
D
Drill 9 mm
{11/32 in) hole
B S G
Drill through :
S mm (11/32 in)

Drill and tap
6 mm (1/4 in) holes

Al 306 mm (12 in}

B} 108 mm (4-1/8 in}
C) 16 mm {5/8 in)

D) 51 mm(2in)

£} 36 mm {1-25/64 in)

F) 22 mm {7/8 in)
G} 17 mm (11/16 in)
H) 19 mm (3/4 in}
) 35 mm (1-3/8 in}

(TYPICAL)

Drive shaft

Screws

FOO1 Q08 006

CAUTION : Be careful notto damage hull rear
section or engine rubber mounts.

17,20,35, Venturi, Screw and O-ring

Remove 4 retaining screws and withdraw venturi.

Remove screws

FOO1 008 005

Mount on impeller housing remover drive shaft puller,
then install assembly on drive shaft using screws.

37,38,39,40,41, Ride Shoe, Screw and Grill
NOTE : Grill and impeller housing must be
removed prior to ride shoe removai.

NQTE : An impact screwdriver can be used to
loosen tight screws.

Remove 4 retaining screws of grill then withdraw it.
Remove 6 retaining screws of ride shoe then withdraw it.

08-01-7
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 01

(PROPULSION AND DRIVE SYSTEMS)

Ride shoe screws

Grill scfﬁi——-"”
A

Ride shoe
SCrews

F0Q1 009 024

Make the following tool to easily separate ride shoe
from hull.

CAUTION : Prying ride shoe is likely to be
damageable. Use special tool when ride shoe
needs to be removed without damage.

— Use two steel angle bars 25 x 26 x 3 mm (1 x 1 x 1/81n)
thick x 225 mm (9 in) long.

— A kind of turnbuckle is needed to apply extension
force between ride shoe and hull. Use a 256 mm
(1 in} square tube by approximately 125 mm (5 in)
long so that, with all parts welded, its overall length
will not exceed 190 mm (7-1/2 in).

— On one end, weld a 10 mm {3/8 in) dia. nut.

— Weld the head of a 10 x 100 mm (3/8 x 4 in) screw
on top of one angle bar then screw in square tube.

—Insert 2 10 x 15 mm (3/8 x 1/2 in) screw through a
large and thick washer or a suitable sleeve.

—Install a nut on screw. Do not fully tighten, ensure
screw can easily rotate into washer. Weld the top of
other angle bar to nut.

— Weld the washer to the remaining end of square
tube.

08-01-8

Max. overall length > ;
l ¢ 190 mm (7-1/2 in} i
sl F

Square tube \

L . |Angle bar
R, i) {swivel)
A 7 \
Head of 15 mm
Angle bar screw inside
{extendable) l\h
o
Nut welded on L?L%? d‘;"é’%};}ef
square tube square tube
Head of 100 mm Nut welded
screw, welded against angle
against angle bar peak

bar peak

F0O1 008 025

Insert special tool between ride shoe ribs and hull as
shown.

CAUTION : Ensure lower part of tool sits at

least on outer ribs in order to reduce applied
pressure for removal. Ensure that tool is installed
vertically.

Using a wrench, turn tool body so that it extends to
unstick and release ride shoe from huill.

(TYPICAL)

Rotate tool
to extend

F001 009 026
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 01

(PROPULSION AND DRIVE SYSTEMS)

48,60, Seal Carrier Ass'y and Protective Hose

NOTE : Drive shaft/pump housing must be
removed to allow removal of seal carrier ass'y.

Since it Is sealed to prevent water intrusion inside
bilge, seal carrier ass’y should not be removed need-
lessly.

Loosen gear clamp holding seal carrier protective hose,
then carefully pull hose and seal carrier from hull insert.

JET PUMP DISASSEMBLY

NOTE : Whenever removing a part, visually check

for damage such as : corrosion, crack, split, break,
porosity, cavitation, deformation, distortion, heating dis-
coloration, wear pattern, missing plating, missing or
broken needle on needle bearing, water damage diag-
nosed by black-colored spots, etc. Renew any dam-
aged part. As a quick check, manually feel clearance
and end play, where applicable, to detect excessive
wear.

27, Boot

CAUTION : Do not pull drive shaft to release

it from impeller, this could damage boot. Boot
must be slipped out of impeller before removing
drive shaft.

insert a screwdriver blade between impeller and boot
flange. Carefully pry boot all around to release from
impeller. To ease this operation, apply liquid soap be-
tween boot and impeller, as they begin to separate.

NOTE : A jammed drive shaft can be removed

by holding pump unit by drive shaft, slightly
raised unit above a smooth surface, then strike all
around of impeller housing with a fiber hammer. Cor-
roded parts can be loosened by applying SEA-DOO
LUBE (P / N 293 600 006} lubricant.

Hold raised
with drive shaft
while striking

F001 008 028

Pry boot out

F0O1 002 027

Withdraw drive shaft.

2,15, Fitting

Fittings can be removed with deep socket or vise grip.
Do not contact hose mounting area.

Fitting can be removed from pump housing with fol-
lowing suggested tool :

—Use a 14 mm {9/16 in) deep socket.

— Drill deep socket with a 14 mm (9/16 in) drill bit,
starting at hexagone head end as shown in follow-
ing illustration.

—Drill a 2.40 mm (3/32 in) hole in center of deep
socket as shown in following illustration.

— Install 2.40 mm (3/32 in) roll pin in the center hole.

42.50 mm

Deep socket (1-43/64 in)
14 mm
(918 in}

36.80 mm
(1-29/64 1n)

Roll pin
2.40 mm
{3/32 in}

F001 008 088

08-01-8
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 01

(PROPULSION AND DRIVE SYSTEMS)

13,14, Housing Cover and Screw

With pump assembly in horizontal position, remove 3
retaining screws.

Place container under cover to catch oil.

Using a fiber hammer, gently tap cover to release it
from impeller housing.

26, Impeller

Insert impeller shaft holder {P/N 295 000 082) on
impeiler shaft flat end.

Using 2 screws previously removed from venturi, se-
cure shaft holder to housing. To ease removal heat
impeller center with a propane torch to approximately
150°C (300°F) to break the Loctite bond.

Impeller is loosen using impelier remover tool (P/N
295 000 001).

Install shaft holder in a vice.
Insert special tool in impeller splines.

Rotate impeller remover tool counterclockwise and
unscrew completely impeller.

<« |mpelier remover
" tool

| / Impeller shaft
< — holder tool

F001 009 089

CAUTION : Never use any impact wrench to
loosen impelier.

To remove impeiler, apply a rotating movement and
pull at same time. Slide impeller out of housing and
remove tool from impeller.

Remove 2 screws holding impeller housing to shaft
holder.

Lift impeller housing away from impelier shaft.
Slide thrust washer and thrust bearing off from shaft.

08-01-10

28, Wear Ring

Place impeller housing in a brass jaw vise so that it is
firmly retained by a lug.

Cut wear ring.

NOTE : Wear ring can be cut using a jigsaw, a
small buffer or a low clearance hacksaw such as
Snap-on HS3 or equivalent.

CAUTION : When cutting ring, be careful not
to damage impelier housing.

F0O01 009 031

Snap-on

FOO01 009 032

After cutting ring, insert a screwdriver blade between
impeller housing and one end of ring.

Lift ring end so that both ends overlap each other.
Pull ring out.
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 01

(PROPULSION AND DRIVE SYSTEMS)

3, Seal

To remove seal, proceed as follows :

CAUTION : it is not recommended to push
seal out with a punch. Housing and/or
bearing(s) could be damaged.

Seal should be removed using the following suggested
tool.

Seal puller, Snap-on #56129.

F0O1 009 033

Pulling seal
out of housing

FOO1 009 034

Or, use a Snap-on hammer puller including :
Handle CJ93-1

Hammer CJ125-6

Claws  CJ93-4

SQW

F001 009 035

Close puller claws so that they can be inserted be-
tween seal and bearing. Hoiding claws, turn pulier
shaft clockwise so that claws open and tighten against
seal.

Slide pulier sleeve outwards and gently tap pulier end.
Work with small strikes otherwise claws will slip out.
As soon as seal begins to slide out, retighten claws to
always maintain them tight against seal. Continue pull-
ing until seal is out.

Pulling seal
out of housing

F0Q1 008 038

NOTE : if bearings and seal need to be renewed,

the special pusher described further on in bear-
ing removal can be used. Simply insert pusher from
the rear and push towards the front.

\ \
i
J

Pushing seat

- and bearings
/ out from rear

Same tool

‘
as for bearings
removal \

FOO1 009 038

08-01-11
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 01

(PROPULSION AND DRIVE SYSTEMS)

4, Needle Bearing

NOTE : it is always recommended to renew
both bearings, even if only one needs to be
replaced.

Bearings can be easily removed with the following
suggested pusher.

Use a 30 mm dia. x 345 mm long {1-1/8 dia. x 13-1/2 in)
steel shaft. Machine shaft as per the following draw-
ing.

22 mm {.865 in) dia. 28 mm (1.115 in) dia.

——ca—

f

90 mm
- 1T (3-1/21n)

A
y

345 mm (13-1/2 in)

FOO1 008 037

Insert pusher into one bearing then push tool using a
arbor press until bearings are out. However, care should
be taken not to damage bearing journals.

N

Push bearings
out

F001 009 038.1

08-01-12

49,50,51,52, Seal, Seal Carrier and Needle
Bearing

Seals and bearing can be removed using same suggested
tools as for pump unit.

Properly support seal carrier when removing seals and
bearing.

CLEANING

NOTE : Bailer tube fittings and cooling supply
fitting can be removed to ease cleaning of impel-
ler housing mating surface.

Sealant can be removed with a steel brush (disc)
mounted on a drill or a scraper.

Bombardier stripper (P /N 295 500 110) can be used to
remove remaining sealant. Carefully apply on mating
surface taking care not to exceed this area because
paint will be damaged. Let product dissolve sealant
then scrape it.

Properly clean all threads.
Discard all O-rings and clean parts in a solvent.

Carefully check water passages (bailer pick-up, cooling
system) and oil passages. Blow low pressure com-
pressed air through them and make sure they are not
clogged.

Water
passages

Oil passages

F0Q1 008 038
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 01

(PROPULSION AND DRIVE SYSTEMS)

PARTS INSPECTION

26,43,54, Impeller, PTO Flywheel and
Drive Shaft

Visually inspect drive shaft splines, impeller and PTO
flywheel. Check for wear or deformation. Renew any
damaged part.

NOTE : If PTO flywheel splines are very worn, a

pipe wrench can be used to remove PTO fly-
wheel instead of special tool (P /N 295 000 001). Refer
to ENGINE 03-04 then look for PTO flywheel and
magneto.

51,563,654, Needle Bearing, Damper and
Drive Shaft

Wear

Visually inspect shape of dampers for deformation or
other damage. Ensure they are firmly retained.

Inspect seal carrier needle bearing and its contact sur-
face. Check for scoring, pitting, chipping or other evi-
dence of wear.

With a finger nail, feel contact surfaces of bearing and
seals. If any irregular surface is found, renew drive
shaft.

Needle bearing
contact surface

Splines condition

Seal contact

surface
FOO1 008 040

Deflection

Excessive deflection could cause vibration and dam-
age to drive shaft splines, impeller, flywheel or seal
carrier.

Install drive shaft in V- blocks and set a dial gauge In
center of shaft. Slowly rotate shaft; difference be-
tween highest and lowest dial gauge reading is deflec-
tion. Refer to the following illustration.

Maximum permissible deflection is 0.5 mm {.020 in).

MEASURING DRIVE SHAFT DEFLECTION

Dial gauge

%ma F-—lx :}%

V-blocks

FOQ1 008 041

26, Iimpeller

Identification

To identify the impellers refer to the following illustra-
tion and chart.

Stamped
part number

271000227

F001 009 165.1
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 01

(PROPULSION AND DRIVE SYSTEMS)

I i i
e AR 'M’;ﬁ'ﬁm MATERIAL PITCH
SP 271000016 | Aluminum 18°
. Progressive
5Pl 271 000 030 5‘:‘{2255 pitch
14°21°
| » Progressive
SPX / XPi 271 000 182 5“’”“155 pitch
stee 149.22°
} Progressive
GTS 271000 29g | Stainless pitch
| steei 14°.20°
i ) Progressive
XP 271 000 367 Sff;';ss pitch
t 16°-24°
~ . Progressive
GTx/ ) Stainless :
EXPLORER 271 000 280 steel 1;1}_‘32“10

26,28, Impeller and Wear Ring

Examine impelier in wear ring for distortion.

Check if blade tips are blunted round, chipped or bro-
ken. Such impeller is unbalanced and will vibrate and
damage wear ring, impeller shaft, shaft seal or bear-
ings. Renew if damaged.

Replaced if blunted round or damaged

FOO1 008 042

Check impeller for cavitation damage, deep scratches
or any other damage.

Check for cavitation,
deep scratches or other damage

F001 009 042

Check wear ring for deep scratches, irregular surface
or any apparent damage.

If impetier / wear ring clearance is too large and impel-
ler is in good shape, renew wear ring.

4,10, Needle Bearing and Impelier Shaft

Wear

Inspect needle bearings and their contact surface. Check
for scoring, pitting, chipping or other evidence of wear.

With a finger nail, feel contact surface of seal. If any
irregular surface is found, renew impeller shaft.

install bearings then install impeller shaft and rotate it.
Make sure it turns smoothly.

Radial Play
Radial play is critical for jet pump unit life span.

Radial play of impeller shaft is checked with shaft in
housing, without impeller.

Retain housing in a brass jaw vise making sure not to
damage housing lug.

Set a dial gauge and position its tip onto shaft end,
close to end of threads.

Move shaft end up and down. Difference between
highest and lowest dial gauge reading is radial play.

Maximum permissible radial play is 0.05 mm {.002 in).
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MEASURING IMPELLER SHAFT RADIAL PLAY

Dial gauge

Measure close to threads at shaft end
FOO1 DO 044

Inspect for wear at the bearing pifot

Radial bearing
raceway

FO01 009 048

To check both bearings, proceed the same way with
other shaft end. Position gauge tip on diameter, close
to flats on shaft.

MEASURING IMPELLER SHAFT RADIAL PLAY

Dial gauge

Measure close to flats at shaft end

FOQT 009 045

Excessive play can come either from worn bearings or
impeller shaft or damaged impeller housing bearing
surfaces.

Measuring shaft diameter will determine defective part.

Using a micrometer, measure diameter on bearing
contact surfaces. Minimum shaft diameter should be
22.24 mm (.876 in}.

NOTE : If shaftis to be replaced, it is recommended

to replace both bearings at the same time. in
addition, it is suggested to replace thrust bearing and
thrust washer.

8,9, Thrust Washer and Thrust Bearing

Visually inspect thrust washer, thrust bearing and their
contact surface. Check for scoring, pitting, flaking,
discoloration or other evidence of wear.

Worn roller
(trunnion worn on end of roller)
Good roiler
{cylindrical shape)

Look for scorng
/ on retainer

\::,:EJ
==

S

NOTE : When replacing either washer or bear-
ing, it is recommended to renew both.

FOO1 009 182
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10,13, Impeller Shaft and Housing Cover
End Play

End play of impeller shaft is checked with shaft in
housing, without impelier and with housing cover in-
stalied.

Retain housing in a brass jaw vise making sure not to
damage housing lug. Set a dial gauge and position its
tip on the end of shaft. Move shaft end by pulling and
pushing. Difference between highest and lowest dial
gauge reading is end play. Maximum permissible end
play {new) is 0.12 - 0.54 mm {005 - .021 in).

Tip on shatt end

| Foo1003 100

Excessive play comes from worn protrusion inside
housing cover and wear of impeller shaft nose.

Visually inspect protrusion inside cover. If worn, a small
peak in center will be apparent.

Protrusion
FQOT 309 048

inspect impeller shaft nose for wear.

001 009 183 impelier shaft nose

3,49,52, Seal

Carefully inspect seal lips. Make sure that lips are not
worn, distorted, cracked or present any other dam-
ages. Renew as necessary.

JET PUMP ASSEMBLY
28, Wear Ring

The wear ring features a lip on one edge ; position lip
outwards of housing.

NOTE : To ease insertion into housing, apply
SEA-DOC LUBE lubricant (P / N 293 800 008} onto
outside circumference of wear ring.

To install ring in housing, use a square steel plate
approx. 180 x 180 mm x 8 mm thick {7 x 7 in x 1/4 in}
and a press.

Manually engage ring in housing making sure it is
equally inserted all around. Press ring until it seats into
bottom of housing.
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Press
wear ring

3,4, Seal and Needle Bearing

Bearings and seal will be properly instalied in housing
using bearing / seal installer tool (P /N 295 000 107).

BEARING /SEAL INSTALLER TOOL

Seai end

\

FOO1 008 164 Bearing end

FOD 008 043 F001 008 050

It a press is not readily available, a piece of wood such
asaZx4x12in. long, can be used.

Manually engage ring in housing making sure it is
equally inserted all around. Place wood piece over ring.
Using a hammer, strike on wood to push ring. Strike
one side then rotate wood piece about 90° and strike
again. Frequently rotate wood piece so that ring slides
equally all around until it seats into bottom of housing.

Wear ring

Seal lip here

FOO1 008 051 FQO1 009 050.2

Stamped end of bearings (showing identification mark-
ings} must be located toward outside of housing.

Properly insert bearing on tool. Using an arbor press
only, push tool until tool flange contacts housing. Pro-
ceed the same way for both bearings.

Stamped end
this side

FO01 008 063

CAUTION : Never hammer the bearing into
its housing.
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Press on tool
untih it stops

FOO1 002 054

CAUTION : This tool have been designed to

properly position bearings and seal, thus pro-
viding space for lubrication purposes. The tool
flanges allow this. If a different pusher type is being
used, components must be properly positioned as
follows.

Bearing on impeller side must be 1.5 to 2.5 mm {060 -
100 in) inside reservoir measured from seal seat. Bear-
ing on venturt side must be 2 to 3 mm (080 - .120 in)
inside reservoir measured from thrust washer seat.
Refer to following iilustration.

2-3mm
I 1.5-25mm )
(060 - 100 (080 - .120 in)
_é i Thrust
Seal seat 1= E=| & washer seat
: ;"_j = Stamped end
Somousora P LT ofbearny
i LT
S E SISO IS
FOGY 008 (85

NOTE : Be careful when instaliing seals to pack

seal with grease before inserting bearing / seal
installer tool. Properly insert tool in seal with a rotating
movement.

Raised edge
of seal this side

Seal must be installed so that lips raised edges are

toward outside of housing (toward impeller).

Apply Loctite 515 (P /N 293 800 007} in seal housing,
all around outer diameter and on seal seat.

Properly insert seal on tool.

FOO1 609 056

CAUTION : Take care that no sealant con-
tacts any roller of bearing.

Push on tool end with a press untii tool flange contacts
housing.

Press on
tool until
it stops

FOOT 008 057

Apply synthetic grease (P /N 293 550 010) between
seal lips.
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Loctite 515 all
around and behind

—

Raised edge of ___-
seal ip this side

RIS

FOO1 Q08 058

7.8,9,10,26, Impelier Housing, Thrust
Washer, Thrust Bearing, Impeller Shaft
and Impeller

insert impeller shaft fiats in a vise so that shaft is
vertical.

Apply synthetic grease (P /N 293 550 010) on both
sides of thrust bearing then insert onto shaft followed
by thrust washer. Make sure bearing is leaning against
shaft flange and washer is properly centered. Grease
will prevent parts from sliding at installation and thus
possibly wedging thrust bearing into shaft groove.

- Apply grease on faces
. of parts to prevent them
1o slide and wedge
into shaft groove

FOG1 009 088

To prevent seal lip damage when inserting impeller
shaft, use impeiler shaft guide (P /N 295 000 002).

F0Q1 009 060

Insert tool onto shaft end then carefully slide housing
over shaft.

Carefully insert
housing onto shaft

Impelier
shatt
guide

tool

FOO1 008 061

Remove special tool.

Brush and clean impeller shaft threads and impeller
splines with Loctite Safety solvent 755 (P /N 293 800
019) or equivalent. Free threads and splines from any
residue. Allow solvent to dry thoroughly.

CAUTION : Be careful not to damage impeller
shaft diameter.

Apply Loctite primer N (P /N 293 600 012} on impelier
shaft threads. Allow to dry for 2 minutes.

NOTE - Loctite primer is used to reduce

Loctite 271 curing time and to activate stainless
steel and aluminum surfaces for better bonding action.
if applied, complete curing time is 6 hours, if not, 24
hours is needed.

Apply Loctite 271 {red) to shaft threads.
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Apply Loctite 271
{red] on threads

E001 009 062

€ Impeller remover

tool

Impeller shaft
holder tool

| F001 009 089

CAUTION : Make sure thrust washer and
bearing have not slipped in shaft groove.

Using 2 screws previously removed from venturi, se-
cure impelier shaft holder tool to housing. install shaft
hoider tool in a vice.

NOTE : Pump pressurization should be per-

formed at this time. If it leaks, it is easier to
determine where. Refer to pump pressurization fur-
ther in this section.

To ease impeller installation, apply liquid soap or
Sea-Doo Lube lubricant on wear ring.

Insert impeller into wear ring. Manually rotate impeller
and push so that it slides on impelier shaft threads.
Carefully engage threads making sure they are well
aligned.

install impeller remover tool into impeller splines and
tighten.

CAUTION : Make sure thrust washer and

bearing are not wedged in shaft groove. To
check, manually pull and push impeller housing, an
axial play must be feit.

Torgue impeller to 70 Nem (52 Ibfeft) then remove
tools.

CAUTION : Never use any impact wrench to
tighten impeller.

11,13,18, O-ring, Housing Cover, Loctite 515

Apply Loctite 515 on O-ring and instali on housing
cover then carefully insert cover on impeller housing
miaking sure to properly position plug cn top side.

Filler plug toward
top side of pump housing

F001 005 063

Apply Loctite 242 (blue) on screw threads and evenly
tighten cover screws. Torque to7 Nem (62 ibfein).

PUMP PRESSURIZATION

Whenever doing any type of repair on the pump, pres-
sure test should be done to check for any leakage.
Pressure Test

Proceed as follows :

— Remove plug from housing cover. Drain oil.

— Apply Loctite PST 592 on threads fitting tool (P/N
295 000 088) then sccure on cover.

— Connect pump gauge tester (P/N 2385 000 083} to
fitting.
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— Pressurize pump to a maximum of 70 kPa (10 PSI)
Pump must maintain this pressure for 10 minutes.

FOCT 008 090

CAUTION : Repair any leak, failure to correct
a leak will lead to premature wear of pump
components.

if there is a pressure drop spray soapy water around
housing cover. If there are no bubbles, impeller shaft,
mpeller shaft seal, or impeller housing is leaking through
ocrosity and has to be replaced. Jet pump unit has to
se overhauled.

Place housing horizontally as in its operating position
50 that fitting in cover is located in top. Remove fitting
from cover. Pour SEA-DOQO JET PUMP SYNTHETIC
OIL (P/N 293 600 011) in reservoir until oil comes
evel with bottom of hole. Let oil penetrates in housing
and after a few minutes pour oil again until it is level
with bottom of hole. Qil capacity is 65 mL (2.2 0z2).

CAUTION : This is a synthetic oil. Do not mix
with mineral based oil. Do not mix oil brands.

NOTE : When filling, oil must be poured into
cover guite stowly to allow complete housing fili.

Pour oil slowly until
it flows out of hole

FO01 008 064

Apply Loctite PST 592 on plug threads then secure it
on cover.

17,20,35, Venturi, Screw and O-ring

install new O-rings around bailer passages. Position
venturi with bailer passages on top. Apply Loctite 515
Gasket Eliminator on mating surface. Apply Loctite 242
(blue) on threads and install screws and washers then
torque to 25 Nem (18 Ibfeft) in a criss-cross sequence.

<)
~—— >
473 @

// o \\

9

Bailer { .‘L,:., { 1
passages v - D)
aligned \ Q__ -
2\ 17—
T ¢ ==\ L i \,\
Loctite 242 Loctite 515
(blue) on mating surface

F001 009 065

NOTE : On aluminum material it is recommended

to use Loctite primer N to reduce curing time
and to increase gap filling capability. Refer to manufac-
turer’s instructions.

2,15, Fitting

Apply Loctite PST 592 on plastic fitting threads. Then
thread fitting into pump housing until threads are bot-
tomed.
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27, Boot

Shde a new boot on drive shaft. To ease installation,
apply some liguid soap on outer circumference of boot.

FOOZ 008 (N9

Clean drive shaft splines with Loctite solvent 7565. Free
splines from any residue. Allow solvent to dry thor-
oughly.

Generously apply synthetic grease (P /N 293 550 010)
on drive shaft splines and impeiler splines.

Make sure rubber damper is on drive shaft end.

{risert drive shaft in impeiler then carefully insert boot
in impeller. Use screwdriver blade to push on boot.

F0O01 009 066

37,38,39,40,41, Ride Shoe, Screw and Grill

Apply Loctite 598 Ultra Black on ride shoe as shown in
the foliowing illustration.

Apply Loctite 598

Apply Loctite 538

Ultra Black Ultra Black
as indicated on left and
by shaded area right ribs

F0O01 008 067

Carefully install ride shoe on hull. Apply Loctite 242
{blue) on screw threads, install and tighten in a criss-
cross sequence. Torque to 10 Nem (88 ibfein).

From inside of bilge, apply 732 sealant (P /N 293 800
006 or P/N 293 800 003} on end of screws to com-
pletely seal hull.

Apply Loctite 242 (blue) on grill screw threads, install
and tighten. Torque screws to 8 Nem (71 Ibfein).

50,51, Seal Carrier and Needle Bearing

roperly support seal carrier when installing seals and
bearing.
CAUTION : Ensure to install stamped end of
bearing (showing identification markings) first
on tool. Bearing damage will occur if not done
properly. Never hammer the bearing into its hous-
ing.

Install bearing with the bearing / seal instailer tool
{P /N 295 000 107).

Press bearing
in its housing

FOO01 00§ 181
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NOTE : Bearing can also be installed with the
same pusher used at disassembly. Center bear-
ing in fongitudinal axis of housing.

Push bearing centered
in its housing

Inserting
double-lip
seal

Apply
Loctite 515
ail around

F001 009 070

FOO1 009 101

49,50,52, Seal and Seal Carrier
Install double-lip seal with protector toward impeller
side.

On both seals, raised edge of lip must be located
outwards of seal carrier.

Doubile-hp
seal with
Double-iip protector
seal toward toward impeller
engine

Raised edge
of ip
outwards Raxs;di iFos;dge
outwards
Seal carrier
FOO1 008 D7

inserting
double-lip
seal

Apply
Loctite 515
all around

FOQ1 009 071

Apply Loctite 515 all around seals outside diameter.

Seals can be carefully installed in housing using bear-

ing / seal installer tool (P /N 295 000 107).
Push seals until tool comes in contact with housing.

NOTE : Always install seal with its protector
facing the impeller.

Pack seals and bearing with synthetic grease (P/N
293 550 010).

Install seal carrier and protective hose to hull insert
with gear clamps.
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1 Fo0t 004072

Knuried surface

FOO1011 103

NOTE : Seal carrier gear clamps should not be
tightened until jet pump is installed, to ensure
perfect alignment.

JET PUMP INSTALLATION

65, Hull Insert

Repair

For hull insert repair proceed as foliows :

Cut plastic hull insert fiush with hull using a saw.

Plastic hull insert

FDOT ¢t 102

Mix epoxy glue (3M-05900), follow manufacturer in-
structions.

Apply epoxy glue on aluminum insert (P/N 292 000
075} knurled surface and on plastic insert inner bore.

CAUTION : A clearance between plastic insert

and aluminum insert could possibly be no-
ticed. If so, ensure to fill gap with epoxy glue to
obtain aluminum insert adhesion.

install insert into plastic hull insert.

NOTE : Align aluminum insert as much as possi-
ble with PTO flywheel.

PTO fiywhee!

Aluminum
insert

FGO1 011 104

NOTE : The epoxy glue curing time i1s 30 min-
utes.

Jet Pump Unit

Apply Loctite 598 Ultra black on pump as shown in the
following iltustration.
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Apply Loctite 538 Ultra Black
where indicated by dark area

FOOT 008 073

install a new neoprene seal on ride shoe.

Neoprene
seal

FO1 008 180

Generously apply synthetic grease (P /N 293 550 010)
on drive shaft splines.

Make sure rubber damper is on drive shaft end.

CAUTION : Some watercraft have a shim

between hull and pump, if shim has been
removed ensure to reinstall it. If not install, engine
and jet pump alignment will be altered.

insert drive shaft end through hull tunnel. Slide through
seal carrier being careful not to damage seals. Push on
pump until shaft comes close to PTO flywheel.
CAUTION : When sliding the drive shaft
through seal carrier, the double lip seal could
be folded over. This could cause a seal carrier bear-
ing failure.

While holding pump, guide and engage shaft splines in
PTO flywheel. Rotate shaft to properly index spiines.
Make sure boot is well positioned over shaft end.

if necessary, tap pump end with a rubber hammer until
retaining nuts and washers can be installed. Apply
Loctite 242 (blue) on threads and equally tighten nuts
in a criss-cross sequence and torque to 35 Nem (26
Ibfeft).

Secure boot clamp as follows :

— Use pliers (P /N 295 000 069} as for removal.

— Manually engage holding hook in large window. This
is a pre-clamping position only.

PRE-CLAMPING POSITION

Holding hook

Large window

FGO1 009 075

— insert pointed tips of pliers first in closing hooks.

Closing hooks

FOO1 009 083

— Sgueeze pliers. When both large and small windows
are directly over the 2 locking hooks, press those
windows down to engage hooks in windows.
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Secure seal carmer protective hose to hull insert with
gear clamps. Using a grease gun, carefully lubricate
PTO flywheel with synthetic grease (P/N 293 550
010), until boot is just beginning to expand. From this
point, immediately stop.

Lubricate seal carrier until grease is just coming out.
From this point immediately stop.

FOa1 008 001

Secure flywheel guard to engine studs with washers
and wing nuts.

Secure coolant inlet hose and both bailer tubes to
impeller housing using tie raps.

Reinstall air vent tube support onto body (SP/XP se-
ries).

16,21,22,23,24, Screw, Sleeve, Bushing
and Nozzle (Except XP Model)

Insert bushings in nozzle, positioning their flanges from
inside of nozzle. Apply SEA-DOO LUBE lubricant (P/N
293 600 006) on outer circumference of sleeve then
insert in nylon bushings.

Install nozzle on ventun, position its steering arm on
RH side. Apply Loctite 242 (blue) on threads. install
screws position bottom screw in one of the holes with
focking disks {except GTS / GTX models) then torque
to 20 Nem {15 Ibfeft).

. Torgue to
20 Nem
{15 ipteft}

Locking disks

roo1oos i Wif applicable)

WARNING : Whenever removing screw always

renew both locking disks. The recommended
Loctite must be applied on screw threads and screw
must be torqued as specified.

24, Nozzle (XP Model)

Apply Loctite 242 (blue) on threads of socket screws.
Install nozzle / trim ring.
Torque screws to 14 Nem (10 ibfeft).

NOTE : Trim ring has a tight fit ; to install, insert

both sides at the same time, taking care not to
break plastic bushings. Carefully use a piastic tip ham-
mer if necessary.

(TYPICAL)

Torque screws
10 14 Nem (10 Ibfeft)

FOO% 009 162.1

NOTE : Make sure steering arm of jet pump is on
right side and trim arm is above venturi housing.
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All Models

Reinstall ball joints of steering cable, trim cable (XP
model} and reverse cable {GTS, GTX and EXPLORER
models). Torque bolts to 7 Nem (83 Ibfein).

SP/ XP SERIES / Paratlet to trim arm
L
Y \ Ball joint
on RH side
(XP)

Parallel

FOO1 008 163.1 to steering arm

GTS, GTX AND EXPLORER

T Ve
L
Ball joint
below
Ball joint steering
of reverse arm and
cable paraliel

FO02 008 002.1

NOTE : Ball joint must be parallel. If not, slacken
jam nut and adjust ball joint. Torque jam nut to
2.5 Nem (23 Ibfein).
Check steering alignment. Refer to STEERING SYS-
TEM 09-01 then refer to adjustment.

Slightly lubricate wear ring with SEA-DOO LUBE lubri-
cant before starting to minimize friction during initial
start.

To allow impeller adjustment into wear ring, start en-
gine to let impeller rotate for a few seconds.

CAUTION : Water must be supplied to cool
engine with coupler hose (P /N 295 500 099).
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REVERSE SYSTEM

GTS, GTX AND EXPLORER MODELS

Z Nem
HS Ibfein}

8 Nem
{71 Ibtein)

7Nem 20
2 i) 3o 19 )
62 lotsinl 2 lofein) l =

8 Nem 5\ \

{71 Ibfein) ’/'GN)E/ ‘
ot N N 10Nem
S~ Bﬁtbfﬂm
NOTE : The Explorer uses the 20 Nem
same reverse system design (15 Ibfeft)

as the GTS/GTX models, except
some components are reversed in
position.

F002 009 023
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COMPONENTS

Reverse support

Guide plate

Alflen screw M6 x 20

Lock nut M6

Flat washer 6 mm
Hexagonal screw M8& x 20
Flat washer 6 mm
Triangular lever

Bushing

Tie-mount

Hexagonal screw M6 x 25
Sliding block

Bushing

14 Fiat washer

15, Locking lever

16 Spring

17. Reverse handle

18. Plastic washer 10 mm

18. Reverse cable

—

GRISCRNDO D W

22. Jam nut 10-32

23. Small boot

24. Large boot

25 Jamnut 1/2

26. Flat washer 1/2

27. Loctite 598 Ultra Black
28. Hexagonal screw M6 x 45
28. Loctite 242 (blue)

30. Spring

31. Reverse gate

32 Flat washer 8 mm

33 Screw M8 x 35

34. Edge protector

35 Tierap

36. Synthetic grease

37. Wiring harness support (GTS / GTX]
38. Rivet

33 Aing retainer

40. Grommet

20 Hexagonal screw M8 x 40 41. Halif-ring
21. Bail joint
GENERAL WARNING : Vent tube must be in place to

It is not necessary to remove reverse system from
watercraft for servicing. However reverse system re-
moval is necessary to replace reverse support.

NOTE : The Explorer uses the same reverse sys-
tem design as the GTS/GTX models, except
some components are reversed in position.

DISASSEMBLY
GTS / GTX Models

Remove storage basket from watercraft.

Press on vent tube upper part to enable to withdraw
tube from body.

/ !
Press on
vent tube
S
F002 011 068

provide proper bilge ventilation.
Explorer Model

Remove windscreen.
Remove soundproofing foam.

15,16,17, Locking Lever, Spring and
Reverse Handle

To remave reverse handle, unhook spring from sliding
block and pull spring from reverse handle stem

(TYPICAL}

Sliding
block

F002 009 004

Withdraw reverse handle stem and locking lever from
sliding block, then slide off locking lever from stem.
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(TYPICAL)

Locking lever

FO02 008 005

8,12, Triangular Lever and Sliding Block

NOTE : On the Explorer, console must be re-
moved to withdraw triangular lever and reverse
support.

Remove screw, lock nut, washers and bushing holding
reverse cable to triangular lever.

Remove lock nut and washer holding sliding block to
triangular lever and to support. .

Remove screw, lock nut, washer and bushing holding
triangular lever to reverse support.

(TYPICAL)

Reverse support

Trianguiar
lever Reverse
cable

FOOZ 009 006

All Models
Remove reverse cable from support.

Remove two Allen screws, lock nut and washer hold-
ing guide plate and support.

(TYPICAL)

i

Screw and washer

F002 009 007

1, Reverse Support

GTS/ GTX models

in order to have access to screw holding lower part of
reverse support, remove front seat by pulling on each
side to release it from body.

Remove screw, lock nut and washers holding support
jower part.

31, Reverse Gate

Unhook reverse gate springs and remove reverse ca-
ble from left side of reverse gate.

Reverse
cabie

Reverse
gate spring

F002 008 008

Unscrew reverse gate retaining screws from venturi
housing, then remove gate.
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 02 (REVERSE SYSTEM)

ventur
hiousing ™.,

FC2 003 008

1, Reverse Support

For reverse support installation torque screw (GTS/
GTX models only} to 8 Nem (71 Ibfein) and Allen
screws to 2 Nem (18 ibfsin).

8,12, Triangular Lever and Sliding Block

Insert bushing in triangular lever and then install lever
to reverse support. Install reverse cable to triangular
lever with bushing , plastic washer(s) and flat washers.

Torque cable screw to 7 Nem (62 Ibfein).
Torque triangular lever screw to 8 Nem (71 Ibfein).

install sliding block to lever and torque nut to 8 Nem
(71 Ibfein).

ASSEMBLY

Assembly is essentially the reverse of disassembly
procedures. However pay particular attention to the
following.

31, Reverse Gate

Install reverse gate with sleeve and washer. Apply
Loctite 242 (bluej on threads and torque to 20 Nem {15
ibfeft).
CAUTION : Always hook reverse gate springs
in order to ease reverse gate operation.

FOOZ 609 0087

(TYPICAL}

Bushing

FOO2 008 012

15,16,17, Locking Lever, Spring and
Reverse Handle

Insert locking lever end in support hole then align lever
and sliding block holes.

{TYPICAL)

F002 008 013
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 02 (REVERSE SYSTEM)

NOTE : Always install reverse handle with its
open end facing left side of watercraft, then push
handle stem through lever and sliding block holes.

(TYPICAL)

install handle
as shown

| Fo02 G0s 04

1 {TYPICAL) Shiding
biock

Sliding
washer

Support

piate
FOO2 003 003

Insert spring in handle stem hole and then install curved
end in sliding block groove.

(TYPICAL)

Shding biock
groove

FRO2 009 020

Reverse Handle System Lubrication

Lubricate sliding biock support sliding area and triangu-
lar lever with synthetic grease (P /N 293 550 013). Also
lubricate sliding washer and reverse handle stem.

ADJUSTMENTS

Reverse Gate

Position handlebar in a straight ahead position, nozzle
should be parallel to rear of watercraft.

Using a square, set it to 125 + 2 mm (4-59/64 + 5/64
in), then position square end at the top middle of
nozzie.

1262 mm
(4-59/64 + 5/64 in)

F002 008 017

Pull reverse handle to REVERSE position.
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 02 (REVERSE SYSTEM)

(TYPICAL}

Handle to
REVERSE
position

| Foo2oos01s

With the gate down to REVERSE position it should be
at the specification.

NOTE : Push slightly on the gate in order to
recover spring tension and tc obtain proper posi-
tion of the gate.

GTS/ GTX Models

(TYPICAL)

Support

Adjusment
nuts

F002 009 006.1

Tighten adjustment nuts and recheck gate position.

Explorer Model

REVERSE position

FOG2Z 008 018

if reverse gate needs to be readjusted, it can be done
at support with adjustment nut(s}). Turn cable nut(s) to
obtain position.

NOTE : If reverse gate adjustment is not done
adequately, performance and steering control will
be reduced at reverse position.

(TYPICAL)

Siacken
retaining
block

Adjustment nut

F003 009 006

Tighten retaining biock to 6 Nem (53 lbfein} and re-
check gate position.
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Section 08 PROPULSION AND DRIVE SYSTEMS
Sub-Section 03 (VARIABLE TRIM SYSTEM)

VARIABLE TRIM SYSTEM

By \ \ N
20 /’A/
N 275 Nem -
- ?@ﬁ y AN Infei .~ 5 Nem
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e B // 25
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 03

(VARIABLE TRIM SYSTEM)

COMPONENTS

Housing

Gasket
Hexagonal boit ME& x 30
! nut M6
cable

Smaii boot

Large boot

Jdan nut

Flat washer
Rubber washer
Ring retainer

Batl joint

Worm

Synthetic graase
Retaining pin

16, Shding collar

Jam rut

'8 Flat washer 5 mm
S Tnm cover

20. Snap cap

21, Hexagonal screw ME.3 x 35
Retaiming block
Cover adapter
Tapping screw
Tepping screw
Phiflips screw

.
SR S R N N I IR M N SUR RN

By b B Ba A
[ SISV N

Z7. Retaining plate

28. Loctite 242 (bluel

28. Water eliminator valve
30. Tierap

31 Hose 6 mm

32. Plastic bushing

33. Trim ring

34. Alfen screw M8 x 10
35 Half nng

36. Spacer

37. Twisted rod

38. Spacer

38. Position indicator

40. Rivet

41. Washer

42. Washer

43. Motor support

44. Motor adapter

45 Seal

46. Electric motor

47 Seal washer (not illustrated)
48 Fitting

48 Hexagonal screw ME x 16
50. Lock washer 6 mm
51. Lock washer 5 mm

GENERAL

[t is not necessary to remove variable trim system
(VTS) from watercraft for servicing. However, variable
trim system removal is necessary to replace either
worm, shding collar, housing gasket and housing.

DISASSEMBLY

in order to obtain an easy access to either trim cable or
electric motor, remove storage basket from water-
craft.
Disconnect battery.

WARNING : Battery black negative cable must

always be disconnected first and connected
last.

Electric Motor
To replace motor, disconnect wiring harness and re-
move screws holding motor to motor support.

NOTE : At removal, the motor adapter and its
seal might come off.

5, Trim Cable

To replace trim cabie, remove nut from the end of
cable at sliding collar. Untighten screws from retaining
plate and slide off cable from housing.

‘ NOTE : To ease cable removal and installation
the motor should be removed.

Sliding collar ~ Nut

Retaining <
plate

FOO1 008 147.4
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Section 08 PROPULSION AND DRIVE SYSTEMS
Sub-Section 03 (VARIABLE TRIM SYSTEM)

Remove ball joint from trim ring then unscrew ball joint Remove position indicator from twisted rod end and
from cable. Remove half rings, ring retainer and grom- slide off spacer from housing. Pull twisted rod from
met from cable at the outside of hull. Pull out cable sliding collar.

from inside the hull.

Position
Half rings indicator Spacer

Twisted rod

F001 009 149

] 13,16, Retaining block, Worm and Sliding
FOC1 009 132 CO”BI’
1,2,19, Housing, Gasket and Trim Cover Remove retaining pins from retaining block and hous-

ing then remove retaining block.

Unscrew worm and remove sliding collar from hous-
ing.

To remove housing, remove motor and withdraw trim
cable from sliding collar and from housing.

Remove snap cap from trim cover center, remove
screw then pull cover and remove cover adapter from
worm.

Drilt rivets which hold housing to body, remove screws
holding housing and motor support to body then pull
out housing from body.

NOTE : To withdraw housing from body, the
sliding collar must be moved towards motor end.

To move sliding collar, install a 13 mm (1/2 in) socket
on worm hexagonal end.

Retaining pins

F001 009 180

Worm hexagonai end

FOQ1 009 1471
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 03 (VARIABLE TRIM SYSTEM)

Retaining block

Sliding collar

FOOT 008 152

ASSEMBLY

Assembly is essentially the reverse of disassembly
procedures. However pay particular attention to the
foliowing.

13,16, Worm and Sliding Collar

Whenever replacing either worm or sliding collar, ai-
ways lubricate worm with synthetic grease (P /N 293
550 010).

1,43, Housing and Motor Support

At housing and motor support installation, position the
long screws on motor support recess edge side. Torgue
all screws to 3 Nem (27 Ibfein).

44,45,46, Motor Adapter, Seal and Electric
Motor

Install motor with the motor adapter, ensure to posi-
tion seal on adapter to eliminate possible water intru-
sion in mator,

NOTE : Always lubricate adapter gear side and
seal with synthetic grease (P /N 295 550 010).

Torque to 7 Nem
(62 Ibfein)
ﬁ?
—¥ T
Motor adapter L
- @
F001 009 151 \\_’/

Apply Loctite 242 (blue) on screw threads and install
screws with lock washers and torque to 7 Nem (62
Ibfein).

5, Trim Cable

Install cable from inside the hull with flat washer and
torque jam nut to 10 Nem (88 Ibfein).

{TYPICAL}

Torgue jam nut o 10 Nem
(88 Ibfein)

FO01 009 136
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Section 08 PROPULSION AND DRIVE SYSTEMS

Sub-Section 03 (VARIABLE TRIM SYSTEM)

"ADJUSTMENTS
33, Trim Ring

Make sure jet pump nozzle steering arm is on right side
and that trim arm is above venturi housing.

FOO 009 128.2 Steering arm

3,4,5,12, Bolt, Lock Nut, Trim Cable and
Ball Joint

Install ball joint and thread it in completely.

Secure ball joint on right side of trim arm using bolt and
lock nut. Make sure bolt is installed on right side of trim
arm and that ball joint is parallel to trim arm,

Torgue boit to 7 Nem (82 ibfein).

16, Sliding Collar

Push on VTS button down position, the sliding coliar
must move towards motor end until it stops. Make
sure the nozzle is in down position.

Push on VTS
button DOWN position

F001 008 140

FOOT 005 127

install cable in sliding collar with washer and nut on
each side. Torgue nut to 5 Nem (44 [bfein). install
retaining plate over cable housing.

NOTE : Push cable as far as possible in shding
collar without moving trim ring from its down
position.

Push on VTS button up position until the sliding collar
stops. The nozzle should be up (10°) without interfer-
ing with venturi housing.

Parallel

Ball joint
on right side

FOOT 009 128.1

Push on
VTS button

UP position  No interference
!

MNozzle up

FOO1 009 140 FOO1 009 126

Torgue ball joint jam nut to 2.5 Nem (23 Ibfein).

CAUTION : Ball joints must be installed face
to face. Damage to cables could result if not
done properly.
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Section 08 PROPULSION AND DRIVE SYSTEMS
Sub-Section 03 (VARIABLE TRIM SYSTEM)

Push on VTS button down position until sliding collar
stops. The nozzle must be down {10°) and it must not
interfere with venturi housing.

“\

&
ok
o
)

r |

[
1D

46

‘ Push on VTS No interference
gutton DOWN position

FOOs 002 140 FG01 008 127.1

if trim ring needs to be readjusted, it can be done at
shiding collar with adjustment nut.

Adiustment nut

FOCT 008 147

CAUTION : Trim ring and/or nozzle must

not interfer at any position. Damage to cables
and / or venturi housing will occur if adjustments
are not done adequately.
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Section 09 STEERING SYSTEM
Sub-Section 01 (SP/ XP SERIES)

SP / XP SERIES
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Section 09 STEERING SYSTEM
Sub-Section 01 (SP/ XP SERIES)

COMPONENTS

Rear support
Hexagonal screw M8 x 65
Flat washer 8 mm
Lock nut M8
Steering cable bracket
Retaiming plate
Hexagonal screw MEB x 50
Flat washer 6 mm
Lock nut M6
10 Front support
11 Plastc washer
S Hexagonal screw M8 x 40
Flat washer 8 mm
Lock nut M8
Steering stem
Steering stem arm
Steering stem arm support
Allen screw M6 x 25
Fiat washer 6 mm
Lock nut M§&
Handiebar
Steering clamp
Hexagonal screw M8 x 50
Lock nut M8
Throttle cable
Left housing
Grip
28. Fiat washer 6 mm
29. Hexagonal screw ME 3 x 22 x 45
30 Grp insert
21, Cap
32 Cover
3. Top foam

PRI TRRNIRS S R R A I

13,
i4.
15.
e
17
s
8.

<4

PO RGP By B A P
NHOAEWN TS o

b
d

La)
Lay

34. Taptite hexagonal screw 1/4-20
35. Flat washer 6 mm
36. Flat washer 5 mm
37 Allen screw
38. Allen screw
38. Steering cable
40. Balf joint
41, Joint
42, Nut 10-32

3. Small boot
44. Large boot
45 Adjustment nut
46. Hexagonal screw M6 x 25
47. Lock nut M6
48. Rubber washer
49. Retaining ring
50. Half ring

1. Flat washer
52. Jam nut 1/2-20
53. Hexagonal screw ME& x 30
54. Retaining plate
55. Tapping screw
56. Nut M6
57. Lock tab
58. Small boot
59. Large boot
60. Plate
61. Pin
62. Throttle lever
63. Lock nut M6
64. Setscrew M6 x 12
65 Right housing
66. Synthetic grease

REMOVAL AND ASSEMBLY
32, Cover

o repiace the cover, just remove and reinstall four
crews and washers.

Thgrmopiastic/

cover

FOO1 010 032

27,30, Grip and Grip Insert

To remove grip, just pull out cap from grip end and
remove screw. 1o verify grip insert for damage, re-
move it from handlebar.

Torgue te

13 Nem

: (10 lbfeft)
Grip
insert

Fo01 010 046

Install flat washer and screw, torque screw to 13 Nem
(10 Ibfeft).

CAUTION : Ensure to install flat washer be-
cause screw will damage grip end.
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Section 09 STEERING SYSTEM
Sub-Section 01 (SP/ XP SERIES)

16,17,21, Steering Stem Arm, Steering
Stem Arm Support and Handlebar
To remove handlebar assembly :

Disconnect wiring harnesses leading out of steering
stem.,

Disconnect throttle cable at carburetor.

Open tie-block on right side of bilge and remove throt-
tle cable.

Cut tie raps retaining throttle cable alongside bilge.
Unscrew bolts retaining support to steering stem arm.

(TYPICAL)
Front
—steering
support
Suppo
Steering
stem arm
.

Unscrew bolts

FOO1 10043 2

Remove support and steering stem arm from steering
stem.

NOTE : it is not necessary to remove steering
cable from steering stem arm.

Pull out handiebar assembly.

CAUTION : While performing this procedure,
take precautions to avoid damaging throttle
cable and wiring harnesses.

To instail handlebar assembly :

For handlebar assembly installation, first install support
onto steering stem arm.

O NOTE : Engage only a few threads of the bolts.

Steering stem arm
support

FOO1 010 049.1

Apply synthetic grease into front and rear steering
supports.

install handlebar assembly into rear support, taking
care at the same time to insert throttle cable and wiring
harnesses.

From bilge, route throttle cabie and wiring harnesses
into steering stem arm and front steering support.
Push handlebar assembly until steering stem is well
seated into steering supports.

CAUTION : While performing this procedure,
take precautions to avoid damaging throttle
cable and wiring harnesses.

Rear support
{steering collar)

Steering stem

FOO1 010 047

Install properly steering stem arm onto steering stem.
Torgue baolts to 6 Nem (53 Ibfein).

WARNING : Always ensure (o insert steering
stem arm integrated flat key into steering stem
groove.
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Section 09 STEERING SYSTEM
Sub-Section 01 (SP/ XP SERIES)

(TYPICAL)
&J@/Q\ / —
v
v N2 1D
@" 4
A
Integrated
flat key
Steering stem
arm
FOOY 31Q 048

Connect wiring harnesses.

Route throttle cable alongside bilge. Insert cable barrel
into carburetor throttle lever.

Secure fuel hose, choke cable and throttle cable in tie-
mount in front of bilge on right side using a tie rap.

Insert throttie cable in tie-block.

For throttle cable adjustment, refer to FUEL SYSTEM
05-03 then refer to adjustments.
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Section 09 STEERING SYSTEM
Sub-Section 02 (GTS, GTX AND EXPLORER MODELS)

GTS, GTX AND EXPLORER MODELS
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Section 09 STEERING SYSTEM
Sub-Section 02

(GTS, GTX AND EXPLORER MODELS)

COMPONENTS

Cover

Foarn {top)

Foam {bottom)

Lock nut M&

Steering clamp

Hexagonal screw M8 x 55
Adapter

Set screw

Left handle housing

Largs flat washer
Steenng Stem

Spring washer

Bushing

Hexagonai screw MB x 25
Plastic washer

6. Collar

17. Lock nut M6

18 Lock washer & mm

19. Steering stem arm

20. Hexagona! screw M8 x 45
21. Handlebar

22, Gnp

23. Stopper bushing

24 Steering support

25, Hexagonal screw MB x 25
26 Flat washer 8 mm

27 Grommet

28. Throttle cable

29. Circhp

30. Retaining ring

31, Rubber Washer

32. Pin

33. Throttle handle

34. Throttle bandle housing

GO @ O U WM

—a

s s s
ISR A

35. Adapter

36. Retaining washer
37. Bail joint

38. Nut 10-32

39. Jam nut 1/2-20
40. Fiat washer

41. Steering cable
42. Flat washer

43. Cap

44, Half ring

45. Nut M6

46. Flat washer 8 mm
47. Hexagonal screw M6 x 30
48. Tie-mount

49. Snap cap

50. (Cable support

51. Large boot

52, Small boot

53. Hexagonal screw M8 x 16
54. Lock washer 8 mm
55. Tie rap

56. Self tapping screw
57 Loctite 242 (blue}
58. Phillips screw
58, Flat washer 6 mm
60. Screw MB.3 x 45
61. Grip insert

62. lLocking plate

63. Washer {shim}
64, Nut

65. Rivet

66. Loctite 271 (red)
67. Antiseize lubricant
68. Adjustment nut

REMOVAL AND ASSEMBLY

1, Cover

To replace the cover, just remove and reinstall 4 screws
and washers,

Screw ———""

hermcplasttc/‘

cover

FOOS G16G 032

22,61, Grip and Grip Insert

To remove grip, just pull out cap from grip end and
remove screw. To verify grip insert for damage, remove
it from handlebar.

Torque to
13 Nem
(10 Ibfeft}

Grip
insert

FOOY 010 046
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Sub-Section 02

Section 09 STEERING SYSTEM
(GTS, GTX AND EXPLORER MODELS)

19,21, Steering Stem Arm and Handlebar

To remove handlebar assembly :

Disconnect wiring harnesses leading out of dashboard
hole.

Disconnect throttle cable at carburetor.

Open tie-block on right side of bilge and remove throttle
cable.

Cut tie rap retaining throttle cable alongside bilge.

Unscrew nut retaining locking plate, then remove
focking plate and washers.

Unscrew screw of steering stem arm.
Pull out handlebar assembly.

To instail handiebar assembly :

insert throttle cable through dashboard hole and slide
grommet on cable.

Insert grommet in dashboard hole and pull it from
inside bilge.

NOTE : To ease installation, apply water on
grommet.

Insert wires of engine overheating beeper / engine stcp
switch through grommet.

Insert spring washer and the shim onto steering stem.
insert handlebar ass'y into steering stem support.

teering
cable
support

Nuts and
washers
each side

FOO02 010 0071

Ensure to interlock nuts prior to torque to 10 Nem (88
Ibfein} using a crowfoot wrench such as Snap-on
FRH220S.

Explorer Model

insert steering cable in retaining biock. Screw cabie
adjustment nut to engage cable properly.

Grommet
i

F002 610 005

GT7S/ GTX Models

install steering cable in its support with 1 washer and 1
nut each side of bracket.

{TYPICAL}

Steering

K cable
/A

diustment nut

FOO3 010 003.1

Screw jam nut on cable end.
Screw ball joint to cable end.
Tighten jarn nut to 2 5 Nem {23 ibfein).
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Section 09 STEERING SYSTEM
Sub-Section 02 (GTS, GTX AND EXPLOR

ER MODELS)

All Models

Properly position steering stem arm on steering stem.
Make sure to insert stem tenon into arm mortise.
Apply Loctite 271 {red) on screw threads, install large
flat washer, lock washer and screw. Torque to 40 Nem
{30 Ibfeft).

CAUTION : Always install large flat washer
with the X stamped side facing the lock washer.

WARNING : The recommended torque and
Loctite must be applied on screw. Steering
arm mortise must seat properly on steering stem

{STEERING CABLE NOT SHOWN FOR MORE CLARITY)

Steering stem

@‘/ head screw
Locking

piate

Nut
Torque 10
7 Nem
{62 Ibfein)

Steering
stopper screw

8 mm

Steering stem
tenon

tenon.
Steering stem é /
arm
/ \

Lock washer

Mortise

Screw, apply
Locnte 271
and torgue to
40 Nem
(30 Ibfefy

Large flat washer
£901 319021 with

flat washers
FOOY 010 036.1

Position 8 mm flat washer on steering stopper screw
then instal locking plate over steering stem head screw.

NOTE : Ensure locking plate slot is inserted in
steering stopper screw.

Install 8 mm flat washer and secure locking plate using
a jam nut. Torgue to 7 Nem (62 {bfein).

FOQ1 010 037
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Section 09 STEERING SYSTEM
Sub-Section 03 (ALIGNMENT)

Position handlebar in straight ahead position by meas-
uring each side the distance from handlebar gripand to
floorboard.

(TYPICAL} /_4_

Measuring handiebar
grip end/floorboard
distance

FOOT 010 007.1

Check jet pump nozzle position by placing a straight
edge on nozzle outer end. Straight edge shouid be
parallel to rear of watercraft.

{TYPICAL)

Paralle! to rear
of watercraft

FOO1 008 003.1

CAUTION : Verify when the handlebar is
turned completely to the left and right side
that there is no interference with venturi housing.

ALIGNMENT

SP / XP Series and Explorer Model

if necessary, steering alignment shoulid be performed
at steering cable support.

Slacken retaining block at cable support.

Turn adjustment nut as required

SP/ XP SERIES

Retaining block

Adjustment nut

FOO1 010 044.1
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Section 09 STEERING SYSTEM
Sub-Section 03 (ALIGNMENT)

EXPLORER

Steering
cable

Adjustment nut

Retaining
block

FRO3 010 003.2

After adjustment, torque retaining block bolts to 6 Nem
{63 Ibfein)

GTS / GTX Models )

Steering alignment, if necessary, should be performed
on outer cable adjustment nuts on steering cable
bracket.

Steering
cable bracket Adjustment

nuts

F002010007.3

After adjustment torgue nuts to 10 Nem (88 Ibfein).
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Section 10 HULL/BODY
Sub-Section 01 (COMPONENTS)

COMPONENTS

SP / XP SERIES

FOOT G117 233
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Section 10 HULL/BODY

Sub-Section 01

(COMPONENTS)

| FOG1 Q11234
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Section 10 HULL/BODY
Sub-Section 01 (COMPONENTS)

e ed e A e s

pey

Ny b R by -
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DU ARROLE@E DO LN =

Straight fitting
Rivet 5/32
Grommet

Flat washer 4 mm
Rivet 1/8
Grommet

Chp

Rivet 1/8

Grif

Rubber washer
Screw

Rivet 1/8

Vent adapter
Lock washer 8 mm
Tig-mount

Tie rap

Vent tube

Bailer pick-up

Tie rap

. Hose 8 mm
. Eibow fitting 90°

Tie-block clip
Tie-block
Tie rap

. Hose 6 mm
26,
.~ Lock nut M8

. Retaining plate
 Fiat washer 8 mm
. Eyelet

Bombardier logo

Check valve
Sealant 732
Rf‘/@g 3;"”/‘6

. Loctite 271 (red)
. Spring clip

Rivet 1/8

. Rivet 1/8

Sponson
Gasket

. Flat washer 6 mm

Lock washer 6 mm
Lock nut M6
Lactite 242 (blue}
Tie-mount

Flat washer 6 mm
Lock pin

Nut M10

Flat washer 10 mm
Rubber washer
Lock nut M10
Hook

Support

Nut M6

Rivet

Carpet

Bumper

Trim

Rivet 3/16

Cap

Drain plug

Lock nut M8

Plug

Finition plate

Grab handle
Hexagonal screw M8 x 14
Gear clamp

Vent tube

insulator

Support
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GTS/GTX MODELS

B/
20— % =N
S

pas
/ R
8/
19 |
3

FOQ2 011 078
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i Rivet 532 31. Loctite 242 (blue)
2. Te-block 32. Hose 6 mm
3. Tierap 33. Loctite 271 {red)
4. Lock washer 8 mm 34. Spring clip
5 Sealant 732 35. Grommet
8. Elbow fitting 90 ° 36. Tie-block clip
7. Tierap 37. Lock pin
8 Tie-mount 38. Jam nut M10
3 lLock nut M6 39. Fiat washer 10 mm
10. Lock washer 6 mm 40. Rubber washer
11. Flat washer 8 mm 41. Lock nut M10
12 (Gasket 42 Hook
13. Baffle 43. Nut M6
14. Sponson 44. Mirror
5. Grommet 45. Carpet
16. Vent tube 46. Rivet 3/16 x 1.190
17 Awvet 5/32 47. Bumper
18. Bailer pick-up 48. Trim
19, Tie rap 49. Rivet 3/16 x 0.940
20. Hose 8 mm 50. Grilf
21, Elbow fitting 51. Hexagonal screw M6 x 20
22. Rivet 3/16 x 0.565 52. Grab handle
23. Terap 53. Drain plug
24, Vent hose 54. Rivet
25 Tierap 55, Plug
26. Fipater b6. Finition plate
27. Lock nut M8 57. Fitting
28, Retaining plate 58. Allen screw M5x 16
29 Flat washer 8 min 53. Flat washer 5 mm
30 Eyelet 60. Lock nut M5
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EXPLORER MODEL

FOO3 0h 1 o0
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Inflatable tube
Front starage compartment
Console

Access cover
Windscreen
Engine cover

Lock washer 68 mm
Cap

Screw Md x 12

10 Cap retainer

11, Eyelet

12 Seat

13. Flat washer 6 mm
14, Sealant 732

15 Loctite 277 fred)
16. Seal

17 Latch

R N R

18. Screw M6 x 20
19, Flat washer 8 mm
20. Finition plate

21 Screw M5 x 10
22. Hook

23. Loctite 242 (blue)
24. Nut

25. Retaining plate
26. Bumper

27 Gear clamp

28. Hose

28. Plastic nut

30. Gasket

31, Fitting

32. Drain plug

33 Lock nut M8

34. Lock washer 8 mm

SEAT ADJUSTMENT
42,51, Front Hook

Adjust front hook as per following specifications -

SP/ XP Series

GTS/GTX Models

Front hook

Adjustment nut
Loctite 271

25% 1 mm
(63/64 * 3/64in)

Nut
Loctite 242
Torque to 8 Nem
(71 lbfein)

FO0Z 011 076.1

Front hook

Adjustment nut
Loctite 271

b

22.5% jmm
(51/64 *'F in)

Nut
Loctite 242
Torgue t0 B Nem
{71 Ibfein)

F002 011076.2
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46, Lock Pin STORAGE COMPARTMENT COVER
. WARNING : Make sure seat is securely latched. ADJUSTMENT
SP/ XP Series 37,46, Lock Pin

SP / XP Series

Q#/ Lock pin

Adjustment nut
Loctite 271

~

g

002011 077.%

T

37+ 1mm

_

Lock nut
Torgue to 5 Nem
(44 lofein)

{1-29/64 £ 3/64 in)

Adjustment nut
Loctite 271

I

GTS/GTX Models

FO02Z 01107721

T

37 £ 1mm
{1-29/64 £ 3/64 )

|

Lock nut
Torgue to 5 Nem
(44 ibfein)

GTS/GTX Models

Adjustment nut
Loctte 271

Lock pin

S

A

g

FQ02 011 077.2

T

38+ 1mm
{1-1/2 + 3/64 in)

_

Lock nut
Torque to 5 Nem
{44 ibfein)

Lock pin

Adjustment nut
Loctite 271

\ |

[

FOO2011077.2

T

38 £ 1mm
{1-1/2 £ 3/64 in}

|

Lock nut
Torgue to 5 Nem
{44 ibfein)

WARNING : Make sure that at least 2 threads
of lock pin exceed lock nut. If not, replace lock
pin with a new one.

NOTE : With the storage compartment cover

closed, there should be a gap of 11 £ 1 mm
(13/16 + 3/64 in) between cover and body, near the
latch.
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SEAT COVER REPLACEMENT

Install staples with an electric tacker such as Arrow
tacker no. ETN-50 or with a manual tacker such as
Arrow tacker no. T-B0.

NOTE : For an easier installation it's highly re-
commended to use an electric tacker.

Ensure that the seat rest firmly against a hard surface
such as a piece of wood. This is done to get the staples
completely pushed in place.

NG

ETN-50 {electric)
or T-50 {manual

Piece of wood

EG0T 011 142

After cover installation cut all around the excess of
material.

BUMPER REPLACEMENT
26,47,48,56,57, Bumper and Trim

. Remove trim from side bumper rail.
Drili pop rivets to remove side bumper rail.

. Mark hole positions on body straight and bow
sections.

1
2
3

Front Corner

Straight section

Bow section

FOQRT 011 160

4. Slide bumper rail under front bumper.

5. Using a 4.80 mm (3/16 in) drill bit, drill first nole
through bumper rail at front of bow section. Use
locating mark as a guide. Then install a rivet.

CAUTION : When drilling, be careful not to
damage bumper rail and / or hull.

6. Position bumper rail properly onto body and cut
excess length if necessary.

7. Shde bumper rail in corner bumper.

8. Using hole positions previously marked on body,
drill holes in bumper rail and install rivets.

9. Install trim using soapy water.
10. Repeat procedure for the other side.

SPONSON REPLACEMENT
14,38, Sponson

Remove seat.
Remove air vent tube support (SP / XP series).
Remove muffler.

From bilge, unscrew sponsons using a 10 mm deep
socket with an extension.

Remove sponsons. Clean any residus of sealant adhe-
sive on hull.

Install gaskets on new sponsons.

Apply sealant 732 (P /N 293 800 008) or sealant adhe-
sive (P /N 293 800 033} around sponsen studs.

Apply Loctite 242 (blue) on sponson studs.
Install sponsons on hull.
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From bilge, first insert flat washers over sponson studs,
then lock washers. Secure with lock nuts. Tighten to 5
Nem {44 Ibfein).

NOTE : To ease flat washer and lock washer in-
stallation, use a flexible 4-claw Snap-on pick-up
tool.

—

FOQY 015 008

Reinstall muffler. Tighten hose clamps to 4 Nem (35
ihfein).

Reinstall air vent tube support (SP / XP series).
Reinstall seat.

Clean hull and sponsons of any sealant adhesive sur-
plus.

WARBNING : Recommended torques and use of
Loctite must be strictly folowed.

BAFFLE SEALING (GTS / GTXMODELS)
13,24, Rear Baffle and Vent Hose

Apply Sikaflex primer 449 (P /N 293 530 012) on rear
batfle and body sections to be sealed.

CAUTION : Allow at least 30 minutes for primer
to cure.

Apply Sikaflex sealant 221 (P/N 293 530 011) on rear
baffle section to be sealed.

Before using the watercraft wait 3 days for Sikaflex
curing time,

DECALS REPLACEMENT

Removal

Using & heat gun warm up one end of decal for a few
seconds untif decal can rolt off when rubbing with your
finger,

Pull decal slowly and when necessary apply more heat
1o ease removal on the area that has to be peeled off.

if decal tears while pulling off, it has to be heated for a
few seconds longer. If decal tends to stretch while
pulling off, stop heating and wait a few seconds to let it
cool, then peel it off.

Installation

There are 2 types of decals used on watercraft. One
has a protective film on back side and the other has a
protective film on both sides. They are used on 3 types
of materials ; plastic, gelcoat and metal.

Decals Having a Protective Film on Back Side Only

These decals usually contain written information
{ex. : warning} and are used on gelcoat or metal.

Clean surface with a good solvent such as ACRYLI-
CLEAN DX 330 from PPG or equivalent (refer to manu-
facturer instructions).

Using a pencil and the decal as a template, mark the
area where decal will be located. -

Remove half of the decal back protective film and align
decal with marks. Start sticking it from center and
remove the other half of the film to stick it completely.
Carefully squeegee decal beginning at center and work-
ing outward using, firm, short, overlapping strokes.

Decals Having a Protective Film on Both Sides

These decals usually contain graphics and are used on
gelcoat or plastic.

Installation on Gelcoat

Clean surface with a good solvent such as ACRYLI-
CLEAN DX 330 from PPG or equivalent {refer tc manu-
facturer instructions).

For best result apply an activator (P /N 293 530 036} to
prepare the surface using a clean cloth. After a few
seconds, when the activator evaporates, the surface is
ready.

Using a pencil and the decal as a template mark the
area where decal will be located.

For better adhesion a dry application is recommended,
however, to ease decal installation a mild solution of
soapy water can be sprayed over surface where decal
will be installed.

Remove back protective film from decal and align decal
with marks. When well aligned squeegee decal begin-
ning at center and working outward using, firm, short,
overlapping strokes.

Remove frant protective film once decal has adhered
to huit.

Installation on Plastic (Storage Cover)
Clean surface with isopropyl alcohol.

Using a pencil and the decal as a template mark the
area where decal will be located.

Apply an activator {P/N 293 530 036) to prepare the
surface using a clean cloth. After a few seconds, when
the activator evaporates, the surface is ready.

www.SeaDooManuals.net



Section 10 HULL/BODY
Sub-Section 01 (COMPONENTS)

CAUTION : Do not use soapy water to locate
decal on plastic parts.
Remove back protective film from decal and carefuliy
align decal with marks. When well aligned squeegee
decal beginning at center and working outward using,
firm, short, overlapping strokes.

Remove front protective film once decal has adhered.

INFLATABLE TUBE MAINTENANCE
1, Inflatable Tube
Cleaning

When the watercraft is operated in foul water and
particularly in salt water, tube must be rinsed fre-
guently with fresh water.

Occasionally, wash the tube with warm water and
soap {only use mild detergent).

Stubborn stains and scuff marks may be removed
using methyl ethyl ketone, toluene or acetone.

CAUTION : Never clean decals with strang

detergent, methyl ethyl ketone, toluene or ac-
etone. Limit application of these solvents on tube
joints to avoid glue dilution.

Removal

Deflate all tube sections. Remaove front and rear retain-
ing plate screws.

Spray soapy water all along hull slots.

Pull and slide tube toward front of watercraft.

CAUTION : Whenever tube is folded, place a

shield between lateral bumper and tube. If
both parts touches for a certain period of time,
permanent stains will remain on tube.

installation

Spray scapy water all along tube cordes.
ONOTE : Tube must be deflated.

Starting with the rear of the tube, insert cordes in hull
sfot front openings and slide tube slowly toward the
rear of the watercraft,

Once in place, secure front and rear retaining plates
with screws.

Repair

For best results, repairs should be performed at tem-
peratures ranging from 18° to 25°C (B4°F to 77°F)
Avoid carrying out repairs in direct sunlight, rain or in
high humidity conditions.

NOTE : Any major repair (rear bumper replace-
ment, lateral bumper bonding, cord replacement,
etc.) must be performed only at the factory.

How to Find Slow Leaks

Confirm with customer which tube section is leaking.
NOTE : If customer complains of a general defla-
tion of sections, it is most likely due to tempera-

ture variations that affects tube. Always adjust.

Inflate tube section to 21 kPa (3 PSI).

With valve cap removed, spray soapy water on vaive.
Check for air bubbles.

NOTE : If a leak is found, it is recommended to
continue testing as the possibility of more than
one leak.

If air bubbles are coming out around the valve, retighten
vaive using pliers.
If plunger is leaking, remove valve after tube inspec-
tion. Check for dirt or damaged seal. Clean or replace
valve if necessary.

Spray soapy water on tube section. Check for air bub-
bles.

NOTE : Half-deflate tube section tc ease inspec-
tion near hull. Wash dirt accumulation.

Tear Repair of Less than 5cm (2 in)

Deflate completely tube section to be repaired.

Cut a patch about 75 mm (3 in) larger than the tear in
every direction. Always round corners.

Using only a pencil, trace on tube the patch position.

CAUTION : Do not use pen or felt-tip pen as ink
will permanently mark tube.

Sand thoroughly tube area with a 80 grit sandpaper.

NOTE : Protect surface in vicinity with masking
tape.

NOTE : Supplied materials inciuded in repair kit
don't need to be sanded.

Remove masking tape.

Ciean the patch and tube areas with a solvent such as
methy! ethyl ketone, toluene or acetone. Allow solvent
to completely evaporate.

Apply a thin layer of adhesive such as Bostik 2402-A
with hardener 2402-B (or equivalent} to the patch and
tube. Allow adhesive to dry so that it is dry to the
touch.

NOTE : Mix Bostik glue and hardener as per in-
struction on its package. Apply a second thin
layer of adhesive on both parts.
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Allow the second coat to dry until tacky to the touch;
then, position the patch.

S_mqoth out the patch using a spoon-shaped tool be-
ginning at center and working outward 1o remove all
excess glue and air bubbles.

Allow 24 hours to dry before inflating.
Clean any glue excess.

Tear Repair of More than 5 cm (2 in)

Deflate completely tube section to be repaired.

Cut 2 patches about 756 mm {3 in) larger than the tear in
every direction. Always round corners.

Using only a pencil, trace the patch position on tube.
CAUTION : Do not use pen or felt-tip pen as ink
will permanently mark tube.

Sand thoroughly tube areas (inner and outer) with a 80

grit sandpaper.

NOTE : Protect the outer surface in vicinity with
masking tape.

NOTE : Supplied materials included in repair kit
don't need to be sanded.

Remove masking tape.

Clean the patch and tube areas with a solvent such as
methyl ethy! ketone, toluene or acetone. Allow solvent
to completely evaporate.

Apply a thin layer of adhesive such as Bostik 2402-A
with hardener 2402-B {or equivalent) to one patch and
to inner section tube. Allow adhesive to dry so that itis
dry to the touch.

NOTE : Mix Bostik glue and hardener as per in-
struction on its package. Apply a second thin
layer of adhesive on both parts.

Allow the second coat to dry until tacky to the touch;
then, position the patch.

NOTE ; To ease patch installation, roll it tightly
and insert It through the tube tear.

Smooth out the patch using a spoon-shaped tool be-
ginning at center and working outward to remove all
excess glue and air bubbles.

Repeat the same bonding procedure for the outer
patch.

Allow 24 hours to dry before inflating.
Clean any glue excess.

Grab Handle Replacement

To replace a broken handle, proceed as follows :

Set tube section pressure to 14 kPa (2 PSH). Using a
heat gun, remove handie.

Clean tube surface with a solvent such as methy! ethyl
ketone, toluene or acetone.

Sand thoroughly tube area and the new handle with a
80 grit sandpaper.

NOTE : Protect tube surface in vicinity with mas-
king tape.

Remove masking tape.

Clean the handle and tube areas with a solvent such as
methyl ethyl ketone, toluene or acetone. Allow solvent
to completely evaporate.

Apply a thin layer of adhesive such as Bostik 240Z-A
with hardener 2402-B (or equivalent) to the handle and
tube. Allow adhesive to dry so that it is dry to the
touch.

NOTE : Mix Bostik glue and hardener as per in-
struction on its package. Apply a second thin
layer of adhesive on both parts.

Allow the second coat to dry until tacky to the touch ;
then, position the handle.

Smooth out the handle using a spoon-shaped tool
beginning at center and working outward to remove all
excess glue and air bubbles.

Allow 24 hours to dry.
Clean any glue excess.
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GENERAL

Gelcoat is the smooth and durable cosmetic finish
which coats the fiberglass hull and body of a Sea-Doo
watercraft. It also provides a protective barrier against
water and sun. It consists of a mixture of resin, pig-
ment {coloring), fillers, monomers and catalyst which
s sprayed into the mold.

The body and hull of the Sea-Doo are constructed of
chopped fiberglass, saturated with resin. It is sprayed
on the layer of gelcoat along with pieces of fiberglass
mat, cioth and weven rowing which are added at re-
quired areas. This type of construction is very accom-
modating for high guality repairs. With patience, the
proper techniques and maternals, a damaged area can
be restored to an original finish.

The content is not intended to replace the use of a
complete fiberglass and gelcoat repair manual. Its main
purpose s to help you understand what factors are
involved when making a damage assessment or esti-
mate,

NOTE : Fiberglass repair kit is available through

automotive or marine suppliers. Gelcoat repair
kits are available through regular channel. Refer to
SERVICE TOOLS AND PRODUCTS 01-03 section.

WARNING : Protect skin, wear gloves when in

contact with resin, hardeners and gelcoat. A
barrier skin crearn may also be used. Do not expose
area to open flame or lit cigarette. Some of the
materials are flammable. Protect eyes, wear safety
glasses when grinding, sanding or spraying. Use a
dust mask when sanding or grinding. When spray-
ing wear a respirator or paint mask. Always read
warning labels on products.

REPAIR

HULL AND BODY REPAIR
AIR BUBBLES

Possible Cause

— Air pocket trapped between layers of laminate and
gelcoat.

1) Preparation of Surface

Remove all of the damaged gelcoat surrounding the air
bubble with a putty knife or preferably a carbide grind-
ing tip. Make sure all loose and weak areas are com-
pletely removed. Sand a small area of the gelcoat
surface with 220-grit sandpaper. If needed, sand the
cavity itself. These areas must have a rough surface to
allow the gelcoat putty to bond properly.

2) Filling the Cavity

The prepared surface must be cleaned with acetone
on a cioth. Use the Bombardier gelcoat repair kit (P/ N
295 500 100). Follow the mixing instructions in the kit
when preparing the gelceat putty.

Carefully mix the required amount while making sure
there are no air bubbles in the mixture. With a putty
knife fill the repair area and cover with plastic film.
Curing time may depend on temperature, amount of
putty and percentage of catalyst. After 2 hours, press
lightly on the surface with fingers to test the hardness.
When the area becomes hard, remove the plastic film.

3) Sanding

Begin block sanding the patch with 320-grit sandpaper
until you come close to the original surface. Remove
dust with a water socaked cloth and continue sanding
with a 400-grit wet paper. Finish wet sanding with a
600-grit to remove deeper scratches. If needed vou
can wet sand with finer grit paper such as 1000-grit.

4) Buffing and Waxing

Buff the surface using a heavy duty polisher with a
buffing pad. Make sure the pad is free of dirt or you
may damage the gelcoat. Carefully begin buffing with a
white medium compound RM 856. Finish off using a
fine RM 852 compound. While buffing, pay close at-
tention to avoid overheating the surface.
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BLISTERS

Possible Causes

— Inert catalyst.
— Improper catalyst/ geicoat ratio.

A blister is a visible bump on the watercraft surface
that may not necessarily come right through the gelcoat
fayer. In the case of only a few blisters, you may follow
the same repair procedure as for air bubbles. If they are
numerous and in close concentration, you may have to
spray liguid gelcoat to achieve proper repair. This pro-
cedure is covered in the next problem.

MINOR GELCOAT FRACTURES

Possible Causes

— Flexing of fiberglass laminate.

— (elcoat thickness.

—- Direct result of impact.

in case of fractures which have not penetrated past the
geicoat layer, the repair concerns the gelcoat only. If
flex cracking or impact are evident, then additional
reinforcement may be necessary. This subject will be
covered in the next problem.

1) Preparing the Surfaces

Smaill Fractures :

Open the cracks up with a sharp triangular can opener
or preferably a carbide tipped die grinder. The V groove
will provide a good bonding area for the geicoat. With
220-grit sandpaper, sand the sides of the notched out
areas.

Numerous Fractures :

Using a grinder with a 24-grit disk, remove the gelicoat.
Sand the area edge with 220-grit sandpaper.

2) Filling the Repair Area

Smali Fractures :
Refer to the same procedure as in the air bubbles.

Numerous Fractures Over Large Surface :

Prepare the area for spray application of liguid geicoat.
Wipe down the surface with acetone. Mask the area
off to protect the watercraft from overspray.

Mix the needed quantity of gelcoat and catalyst accord-
ing to suppliers recommendations. The gelcoat can be
thinned with acetone up to 10%. If it needs more
consistency you can add cabosil.

Make sure that the air supply is free of oil, dirt and
water.

Test spray the geicoat mixture on paper to verify its
consistency and pattern. You may have to apply 5 or 6
coats to cover the area properly. Overlap each coat
further than the last, leaving at teast 30 seconds be-
tween passes. Avoid trying to coat the surface with
only a few heavy coats, this will not allow the gelcoat
to dry properly.

Apply a coat of polyvinyl alcohol to seal off the air and
protect the gelcoat surface from dust. PVA speeds up
the curing process because geicoat will not cure prop-
erly when exposed to air.

3) Sanding

Wash the polyvinyl alcoho! off with water. Depending
on the size of the area repaired, you can either block
sand as per previous procedure or you may use an air
sander. Sand the surface down with progressively finer
grits of sandpaper until the desired finish is achieved.

4) Buffing and Waxing

Buff the surface using a heavy duty polisher with a
buffing pad. Make sure the pad is free of dirt or you
may damage the gelcoat. Carefully begin buffing with a
white medium compound RM 856. Finish off using a
fine RM 852 compound. While buffing, pay close at-
tention to avoid overheating the surface.
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COMPOUND FRACTURES

Possibie Causes

— Thickness of fiberglass faminate.
— Direct result of impact.

Compound fractures are those that have gone past the
gelcoated surface and in through the layers of fiber-
glass taminate. Two types of repairs have to be per-
formed. The first is to restore the structural integrity of
the damaged area. Fracture types can vary from a
simple crack to a large hole. Usually, fiberglass rein-
forcement becomes necessary, especially if the frac-
ture can be attributed to weakness. The final part of
the repair is the gelcoating, which cannot be done until
the interior and exterior laminate surfaces have been
repaired.

Qutside :

HRemove the damaged gelcoat and fiberglass with a
24-grit disk using a power sander. Grind outward at
ieast 2 inches from the fracture to allow the patch to
bond to strong material. Cut enough pieces of fiber-
giass mat necessary to build up the area. The pieces
should be cut so they overlap each other by at least a
half inch. For a smoother finish, the last layer should be
fiberglass cloth, If the fracture is small enough all you
may have to do s fill the area with an epoxy filler.

inside :

For the interior repair, you can grind more. This will
allow for more fiberglass material which will strengthen
the area If the fracture opening is too large after
surface preparation, you may need a backing support
to cover the opening. Cut alternating pieces of fiber-
glass mat and cloth in overlapping sizes.

Patching the Repair Area

Qutside :

The outside should be done first. Wipe clean the area
with acetone on a cloth, then mask off area. For a small
crack use an epoxy filler in the same way you would
use Bombardier's gelcoat repair putty. When laying up
alarger area you will use mat, cloth and fiberglass resin
and hardener. Use a clean container to mix the resin,
mix only what you will need. Fallow the recommended
catalyst ratia.

Using a clean paintbrush, brush the mixed resin on the
surface. Place the smallest piece of mat over the frac-
ture and then wet out the mat. Follow with the remain-
ing pieces of mat and final layer of cloth. While wetting
the pieces make sure you work the air bubbles out and
saturate all the pieces evenly. Try to work quickly, you
may only have 15 or 20 minutes. You may clean the
brush with acetone.

Wait untif the repair has hardened before moving on to
the interior repair. If the size of the cpening is too large
for the pieces to maintain the proper shape, you will
have to use a backing support. It is a shaped piece of
cardboard that fits flush to the interior surface and has
a plastic layer on the repair side. It is held in place by
tape or a support.

inside :

Wipe down the area with acetone on a cloth. Apply the
same procedure as for outside repair when laminating
the alternating pieces of fiberglass material. if a back-
ing support was used, remove it before starting the
repair. After the area has hardened, remove sharp
edges of material from surface. If required paint the
surface.

Sanding

Outside :

This surface will have to be prepared for application of
gelcoat. The size of the area will determine the
geicoating procedure to be used. Refer to the repair
procedure for minor gelcoat fractures.

Buffing and Waxing

Refer to the buffing and waxing for minor geicoat
fractures. If painting the exterior is preferred, refer to
painting sub-section 03.
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TOOLS AND MATERIALS LIST

Tools Materials

— safety glasses — fiberglass mat
- aif Mask — fiberglass cloth
—white cloths — polyester resin
— sanding block — cardboard

— putty knife — masking tape
— plastic film — sandpaper

{100-grit, 220-grit, 220-grit, 320-grit, 400-grit,
600-grit, 1000-grit)

— 24-grit sanding disks
— Bombardier gelcoat putty
— Bombardier liguid gelcoat

~—stirring stick

— cover sheets {for Sea-Doo}
— SCISSOrs

— puffing pad

— heavy-duty polisher

—acetone
— power sander cabosil
— paint brush i
— epoxy filler

— plastic container {(mixin . .
. 9 — medium compound {(white)

— spray gun — fine compound {white)

-~ plastic squeegee
£ g g —Wax
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PAINTING

The following was prepared in conjunction with PPG Industries Inc. it contains a list of SEA-DOO parts with their
respective PPG color codes and 2 painting procedures ; CONCEPT™ the most commonly used and DELTA™ (with
low VOC) mainly used in California.

PPG industries inc. sells paint and related products and these are not available through Bombardier Inc. network. To
find your nearest PPG dealer, dial one of the following numbers.

' NORTH AMERICA PACIFIC RIM
CANADA JAPAN
Phone : 1-800-363-2816 Phone : 81-3-3280-2851
U.S.A, KOREA
a1p Phone : 82-32-528-8141
. B -61 |
Phone : {Zif::} 572-6100 | 87-32-523-8600
{This phone number is also good for all 82-51-624-8221
countries. Communications are available 82-2-792-2477
in english, french and spanish).

EUROPE PORTUGAL
DENMARK Pheone : 351-230-17-43
o P SPAIN
Phone :  45-31-54-9211 Phone :  34-3-588-2000
FRANCE 34-3-711-51-54
| Phone:  331-48:35-7777 34-6-154-7035

33-27-14-9700 34-83-54-0400 / 04
33-27-14-4600 SWEDEN

GERMANY

Phone : 46-479-14-445

Phone : 49-202-788-1 UNITED KINGDOM
ITALY Phone : 44-21-455-9866
Phone 39-81-831-1222 44-926-410-255
38-2-37-701
39-131-7701

°PG paint for Sea-Doo watercraft is not available in spray can. For best result it must be applied by a professional
Jamter.

-or fast touch up on metallic and gelcoat surfaces, refer to the appropriate Bombardier Sea-Doo Parts Catalog, it
sontains a few spray can part numbers.
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Section 10 HULL/BODY
Sub-Section 03 (PAINTING)

PARTS THAT CAN BE PAINTED

FOOZ 001 003

17. Steering Nuzzls

' Body 10. Ignition Housing Cover
2. Hulf 11. Console (Explorer)

3. Storage Cover (GTS/GTXi 12. Flame Arrester Support
4 :'r}g.er;é 13. Flame Arrester Base

A ned Fipe 14. Ride Shoe

8. 15. Impeller Housing

7 16. Venturi

9

ignition Housing
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Section 10 HULL/BODY
Sub-Section 03 (PAINTING)

SEA-DOO MODELS
PPG COLOR - Ny
CHART / X T EXPLORER
SPI SPX XPI GTS GTX 0
1. Body COLOR White White White White White White
PPG no. 98223 98223 98223 98223 98223 98223
2. Huil COLOR White Teal Green White White White
PPG no. 98223 18923 49580 98223 98223 98223
3. Storage cover COLOR Not Not Not Teal Green White
PPG no. applicable | applicable { applicable | 18923 49580 98223
4. Engine COLOR White White White White White White
PPG no. 98209 98209 98209 98209 98209 98209
5. Tuned pipe COLOR Gray Gray Purple Gray Purple Gray
PPG no. 38269 38269 59962 38269 59962 38269
6. Muffier COLOR Gray Gray Purple Gray Purple Gray
PPG no. 38269 38269 59962 38269 539962 38269
7. Exhaust manifoid COLOR White White White White White White
PPG no. 98209 98209 98209 98209 98209 98209
8. Engine support COLCR Black Black Black Black Black Black
PPG no. 9551 9551 3551 9551 8551 9551
9. ignition housing COLCR White White White White White White
PPG no. 98209 98209 98209 98209 98209 98209
10. ignition housing cover COLOR |} White White White White White White
PFG no. 98209 98209 98209 98209 98209 98208
11 Console | COLOR Not Not Not Not Not White
PPG no. applicable | applicable | applicable | applicable | applicable 98223
12. Flame arrestor support COLOR White White White White White White
PPG no. 98209 98209 98209 98209 98209 98209
13. Flame arrestor base COLOR § Black Black Black lack Black Black
PPG no. 9551 9551 95561 9551 9551 9551
14. Ride shoe COLOR Black Black Black Black Black Black
PPG no. 9551 9551 9551 9551 9551 9551
15. impeller housing COLOR Black Black Black Black Black Black
PPG no. 9551 9551 9551 9551 9551 9551
16. Venturi COLOR Black Biack Black Black Black Black
PPG no. 9551 9551 9651 | 9551 9551 9551
17 Steering nozzle COLOR Black Black Black Black Black Black
PPG no. 9551 9551 9551 9551 9551 9551

ONOTE : Due to natural discoloration it may be necessary to completely repaint the part.
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Section 10 HULL /BODY
Sub-Section 03 (PAINTING)

CONCEPT ™ PAINTING PROCEDURE

For additional information refer to PPG P-Bulletin no.
168.

SURFACE PREPARATION

Prepare and clean surface consistent with good paint-
Ing practices.

Primer

DP Epoxy Primer / DP 401 Catalyst ; DX 1791 / 1792
{Prime before topcoating).

Primer Surfacer

K36 / K201, K200 / K201 or DZ KONDAR® Primer
Surfacers.

NOTE : KONDAR must be sealed before apply-
ing CONCEPT color.

Sealer

KTS30 2K Sealer, DP Epoxy Primer reduced as a sealer
or DAS 1980 or DAS 1887,

Direct Gloss Color

How to Mix

Standard Air Dry : Mix CONCEPT Color 2:1:1 - 2 parts
color with 1 part DT Reducer best suited to shop
temperatures and 1 part DU 4 (below 29°C (85°F)) or
DU & (above 29°C (85°F)) Hardener.

Standard Force Dry: Mix CONCEPT Color 2:1:1 -
Application temperatures below 29°C (85°F) use DU b
Hardener, above 29°C (85°F) use DU 6.

Medium Solids (MS) Application : For faster film
build, when using solid colors, mix 2 parts CONCEPT
color with haif part DT Reducer and 1 part DU 5 or DU
6 Hardener. Select the DT Reducer appropriate for
shop temperature.

Pot Life

Pot life of ready-to-spray CONCEPT color is 6 to 8
hours at 21°C {70°F). Medium solids option is 2 to 4
hours at 21°C {70°F).

FULL PANEL AND OVERALL REPAIRS

Application

Apply 1 medium wet coat and give 5-10 minutes flash,
followed by 2 wet coats with 15 minutes flash time
between each coat. Adjust metallic on the last full wet
coat. If necessary, apply a mist coat. For medium
solids option apply 2 full wet coats.

Air Pressure

275-345 kPa (40-50 PS!) at the gun.

Dry Time

— Dust free : 30 minutes.

— Tack free : 2 to 3 hours.

— Tape print free : 6 hours.

— Dry to handle : 6 to 8 hours at 21°C (70°F).

— Force dry : 40 minutes at 60°C (140°F).

Faster dry times may be obtained by using 15 mlL
(1/2 oz) of DXR 81 Accelerator per sprayable guart,
however, the pot life is reduced to 2 hours.

SPOT / PANEL REPAIRS

Application

Spray medium wet coat of color on the repair area and
allow 5-10 minutes flash time. Apply 2 additional full
coats until hiding is achieved, extending each coat
beyond the previous coat. Flash 16 minutes between
each coat. For medium solids option apply 2 full wet
coats.

Biending

Add DT 95 Reducer to a second gun cup. Reduce the
fluid feed of the gun and lower the air pressure to 207
kPa (30 PSI). Dust the dry edge until a slight wet look
appears, then stop. Or mix reduced and catalyzed color
with equal parts of reduced and catalyzed CONCEPT
DCU 2020 Clear.

www.SeaDooManuals.net



Section 10 HULL/BODY

Sub-Section 03

(PAINTING)

DELTA™ PAINTING PROCEDURE
(with low VOC, mainly in California)

For additional information refer to PPG P-Bulletin no. 157.

SURFACE PREPARATION
Primer - DELTA™ PRIME DPU 1686,

DELTA™ 2800, COLOR

How to Mix

Mix DELTA™ 2800 2:1, 2 parts Colors to 1 DU 6 Catalyst.

Application

Apply 2 coats of DELTA™ Polyurethane Color. Apply the first coat at 1.5 -1.8 wet mils. Allow a minimum of 15
minutes flash time prior application of the second coat. Apply a second coat of DELTA™ ysing the same technique
as the first application, paying strict attention to gun set up and proper equipment choices.

RECOMMENDED SPRAY EQUIPMENT

Gun Manufacturer : De Vilbiss Binks Graco HVLP
Gun Model : Can Am
JGA 62 800N Model 900
Fluid Tip Size : FF 63D 02N HT #8072
1.4 mm{0.055in) | 1.5mm {0.069in) | 1.2 mm {0.047 in}) { 2.5 mm (0.098 in)
. AirCap: 797 /264 63PW 02/03 8062
Gun Distance : 25-30cm 25-30cm 25-30¢cm 25-30 cm
(10-12 in} {10-12 in} {10-12 in) {10-12in)
Fiuid Delivery : 227-340 mi./ min | 227-340 mbL/min | 227-340 mL/ min | 227-340 mL / min |
(8-12 oz / min) (8-12 0z / min) {8-12 0z / min} {8-12 0z / min)
Air Pressure (At-the-Gun) : 414-517 kPa 414-517 kPa 414-517 kPa 62 kPa
(60-75 PSI) {60-75 PSh) (60-75 PSI) 9 Psl

Dry Time (at 21°C (70°F}))

— Dust free : 25-35 minutes.
- Tack free : 2-1/2 to 3 hours.
— Tape / Sand : Overnight.
~orce Dry

Allow 20 minutes purge time at 27-32°C (80-90°F} before bake. Bake 75 minutes at 65°C {150°F) or 40 minutes at
32°C (180°F). Allow to cool after force dry, before sanding or taping.
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Section 11 STORAGE

Engine Draining

Check engine drain hose running from engine manifold
socket to exhaust outlet socket. Make sure there is no
sand or other particles in it and that it is not obstructed
so that water can leave the engine. Clean hose and
fitting {on exhaust outlet) as necessary.

CAUTION : Water in engine drain hose must

be free to flow out, otherwise water could be
trapped in engine. Should water freeze in engine,
severe damage will occur. Check engine drain hose
for obstructions.

587 ENGINE

Dramm hose

FO03 604 001

Fuel System

Sea-Doo Fuel Stabilizer (P/N 413 408 600} can be
added in fuel tank to prevent fuel deterioration and
carburetor gumming. Follow manufacturer’'s instruc-
tions for proper use.

CAUTION : Fuel stabilizer should be added
prior engine lubrication to ensure carburetor
protection against varnish deposit.

WARNING : Fuel is flammable and explosive

under certain conditions. Always work in a
well ventilated area. Do not smoke or allow open
flames or sparks in the vicinity. Always wipe off any
fuel spiliage from the watercraft.

STORAGE

Cooling System Flushing and Engine
Internal Lubrication

Cooling system has to be flushed with fresh water o
prevent sait, sand or dirt accumulation which will clog
water passages. This will be achieved with the coupler
hose (P /N 295 500 099).

Engine must be lubricated to prevent corrosion on
internal parts. This will be achieved by spraying SEA-
DOO LUBE lubricant (P /N 293 800 $08) through air
intake silencer.

Procedure
WARNING : Perform this operation in a well

ventilated area.

1. Clean jet pump by spraying water in iis iniet and
outlet and then spray SEA-DOO LUBE lubricant.
WARNING : Always remove safety lanyard cap
from switch to prevent accidental engine start-
ing before cleaning the jet pump area. Engine must
not be running for this operation.

2. Remove seat to allow access of cooling system.

3. Remove dust cap from fitting spigot and attach
coupler hose. Make sure coupler hose is properly
locked.

4. Attach other end of coupler hose to a garden hose.
v CAUTION : Do not open water tap yet.

5. Install a hose pincher on water outlet hose.

NOTE : This prevents water from exiting through
exhaust socket. Remove hose pincher after fiush-
ing operation, .
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Section 11 STORAGE

587 ENGINE

EOGT D04 027

657 ENGINE

Fitting \
spigot V>

FOOY 004 042

6. Start the engine then immediately open the water
tap.

WARNING : Do not touch any electrical part or
jet pump area when engine is running.

CAUTION : Never flush a hot engine. Always

start the engine before opening the water tap.
Otherwise, water will back flow through the tuned
pipe into the engine and may cause damage to
internal parts. Open water tap immediately after
engine is started to prevent overheating.

7. Run the engine about 3 minutes at a fast idie around
3500 RPM.

CAUTION : Never run engine longer than 5
minutes. Drive line seal has no cooling when
watercraft is out of water.

8. Remove plug from air intake silencer cover.

9. Spray SEA-DOQO LUBE lubricant through air intake
silencer cover keeping engine at fast idle.

Remove plug

Air intake Spray
silencer cover SEA-DOOC LUBE

N f/

4P
]

n%‘:"*,b- g
~A TN L

it
R | YN E SO

e v

F001 008 077

Lubrication of engine should be done at least for 1
minute. After approximately half a minute, close fuel
valve to run engine out of fuel while lubricating.

CAUTION : When engine begins to run irre-

gularly because of fuel starvation, immedi-
ately stop water flow before engine dies, otherwise
severe engine damage could occur.

10. Close the water tap then stop the engine.

11. Unlock and remove coupler hose. Reinstall dust
cap over fitting spigot.

12. Wipe up any residual water from the engine.

13. Remove spark plug cables and connect them on
the grounding device.
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Section 11 STORAGE

Spark plug
cables

Grounding |
device
\

Magneto housing
COVET

FOOT 007 278.3

14. Remove both spark plugs and spray SEA-DOO
LUBE lubricant into each cylinder.

15. Crank the engine a few turns to distribute the oil
onto cylinder wall.

16. Apply antiseize lubricant (P/N 293 550 001) on
spark plug threads then reinstall them.

17. Remnstall plug on air intake silencer cover.

CAUTION : Do not run the engine during the
storage period.

Propulsion System

Lubricant in impeller shaft reservoir should be drained.
Reservoir should be cleaned and refilled with 65 mL
(2.2U.5 02) of SEA-DOO synthetic 75W 90 GL5 polyo-
lester off (P/N 293 600 011). Refer to PROPULSION
AND DRIVE SYSTEMS 08-01 then refer to oil replace-
ment.

CAUTION : Use only SEA-DOO jet pump oil or

equivalent synthetic gear oil, otherwise com-
ponent service life could be reduced. Do not mix oil
brands or types.

Lubricate PTO fiywheel at grease fitting with synthetic
grease (P /N 283 550 010).

CAUTION : Do not lubricate excessively. Im-
mediately stop when a slight movement is
noticed on rubber boot.

Lubricate seal carrier at grease fitting until grease Is
just coming out.
CAUTION : As soon as grease comes out the

seal, immediately stop lubricating to prevent
seal damage and overheating.

| F001008 001

CAUTION : Never leave any clothing, tool or
other objects near PTO flywheel and seal carrier.

Battery

For battery removal, cleaning and storage, refer to
ELECTRICAL 07-03 then refer to battery storage.

Watercraft Cleaning

Clean the bilge with hot water and mild detergent or
with bilge cleaner. Rinse thoroughly. Lift front end of
watercraft to completely drain bilge. If any repairs are
needed to body or to the hull, touch up paint and
Gelcote® repair kit are available. Refer 1o SERVICE
TOOLS AND PRODUCTS 01-02. Replace damaged la-
bels / decals.

Wash the body with soap and water solution {only use
mild detergent). Rinse thoroughly with fresh water.
Remove marine organisms from the hull. Apply a
nonabrasive wax.

CAUTION : Never clean apparent fiberglass
and plastic parts with strong detergent, de-
greasing agent, paint thinner, acetone, etc.

Explorer Only

Thoroughly wash inflatable tube with fresh scapy wa-
ter. Stubborn stains and scuff marks may be removed
with methyt ethyl ketone, acetone or tcluene.

CAUTION : Never clean decals with strong de-
tergent, methyl ethyl ketone, toluene or acetone.
Limit application of these solvents on tube joints to
avoid glue dilution.
if possible, store the watercraft with the tube sections

90% inflated. If this is not possible, fold the tube into
the hull and tie it loosely into this position.
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Section 11 STORAGE

All Models
it the watercraft is to be stored outside, cover it with
an opaque tarpaulin 1o prevent sun rays and grime from
affecting the plastic components, watercraft finish as

well as preventing dust accurnulation.
CAUTION : The watercraft must never be left
in water for storage. Never leave the water-
craft stored in direct sunlight. UV radiation will dull
finishes. Keep away from rodents (Explorer).

Anticorrosion Treatment

Wipe off any residual water in the engine compart-
ment.

Spray SEA-DOO LUBE lubricant over all metallic com-
ponents in enging compartment.

Lubricate the throttle cable with SEA-DOO LUBE
tubricant.

The seat should be partially left opened during storage.

This will avoid engine compartment condensation and
possible corrosion.

NOTE : If the watercraft is stored outside with

seat partaily opened and without a tarpaulin,
remove the rear drain piugls in order to avoid water
build up in the bilge duning rainfall. Tilt the watercraft to
the rear so that water can flow out.

Additional Recommended Protection

in cool regions (where freezing point temperature may
be encountered), cooling system should be filled with
water and antifreeze solution.

CAUTION : Always use ethylene-glycol anti-
freeze containing carrosion inhibitors specifi-
cally recommended for aluminum engines.

NOTE : The engine will not have to run during
this operation.

Three hoses have to be disconnected to allow air to
ascape and antifreeze solution to completely fill cool-
ing system water jackets.

‘nstall a hose pincher on water injection hose.
Disconnect hoses where shown.

Water outlet hose
/_-\ Disconnect

hoses

install a hose
pincher

Water inlet hcse

FOO3 004 001.2

Raise all hoses above the highest point of tuned pipe
and temporarily tie them together.

insert a funnel into inlet hose going to the water inlet
socket at tuned pipe. Pour about 2 liters (1/2 gal) of
antifreeze solution through the funnel.

Tie up all hoses higher than tuned pipe.

NOTE : If hoses are not attached higher than
tuned pipe, coolant will drain out.

9 Water inlet
— hose going
1o engine

Hold hoses /

higher than —~————3»]
tuned pipe

install a hose
pincher here

F003 004 002

The following steps should be performed to provide
the watercraft enhanced protection.

Remove muffler and drain out as much water as possi-
ble. Reinstall muffler.

OR : Disconnect 1 hose from muffler and pour some
antifreeze liquid inside muffler. Reconnect hose.
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Sub-Section 01

Section 12 TECHNICAL DATA
(SP AND SPI MODELS)

SP AND SPI MODELS

ENGINE

SP (5870) |

SPI (5872)

Engine type

Bombardier-Rotax 587, water cooled

induction type

Rotary valve

| Exhaust system

Type

Water cooled, water injected

Water injection fitting

46 mm (181 in}

Starting system

Electric start

Lubrication Fuel / oil mixture VROI (Variable Rate Oil Injection)
Oil injection pump Gear driven
Qil type SEA-DOO injection oil
Number of cylinders 2
Bore Standard 76.0 mm {2992 in)
First oversize 76.25 mm {3.002 in)
Second oversize 76.50 mm {3.012in)
Stroke 64 mm (2.520 in)
Displacement 580.7 cm® (35.4 in%
Compression ratio Uncorrected 11.5:1
Corrected 59:1

Engine maximum torque

62.7 Nem (46 Ibfeft)
@ 5500 RPM

68.5 Nem (b1 ibfeft)
@ 5750 RPM

Cylinder head warpage {(maximum)

0.05 mm {002 in}

Piston ring type and guantity

1 Semi-trapez — 1 Rectangular

Ring end gap New 0.25-0.40mm (010-.0161n)
Wear limit 1.00 mm {.039in}
Ring / piston groove New 0.05-0.08 mm {002 -.003in)
clearance Wear limit 0.2mm (008 in)
Piston / cylinder wall | New 0.05-0,07 mm (002 -.003 in)
clearance Wear iimit 0.2mm (008 in)
Cylinder taper (maximum) 0.08 mm (003 in}
Cylinder out of round {maximum) 0.05 mm (.002 in}
Connecting red big New 0.39-0.74 mm (.0156-.029 in})
end axial play Wear limit 1.2mm (047 in)
Crankshaft deflection 0.08 mm (.003 in)
Rotary valve timing QOperning 130°+ 5 BTDC
Closing 65°+ 5 ATDC
Rotary valve duration 147°
Crankcase / rotary valve gap 0.256-035mm {G10-.014in)
Connecting rod / crankshaft | New 0.020 - 0.033 mm (.0008 - .0013 in}
pin radial clearance Wear limit 0.050 mm (002 in)
Connecting rod / piston New 0.003-0.012 mm (.00012 - .00047 in}
pin radial clearance Wear limit 0.015 mm (.00059 in)

ADDITIONAL INFORMATION :

Squish gap : 1.3-1.7 mm (061 - 067 in).
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Section 12 TECHNICAL DATA

Sub-Section 01

(SP AND SPI MODELS)

ELECTRICAL SP (5870) SPI (5872)
Magreto generator output 160 W @ 6000 RPM or 7.2 A @ 2000 RPM
Ignition system type CDI
Spark plug Make and type NGK BR7ES
Gap 0.5 mm {.020 in)
ignition timing mm {in) 2.65(.104)
BTDC) Degrees 21°x1®
Generating coil 40-76 Q
Battery charging coil 05-6Q
ignition coil Primary 34-62Q
Secondary 9-15kQ

Engine rev limiter setting

6550 + 100 RPM

Battery {Yuasa) 12 V, 19 A#h
| Fuse Starting system 5A
Charging system 15 A
ADDITIONAL INFORMATION : @ Engine cold @ 6000 RPM.
CARBURETION SP (5870) i SPI (5872)
Carburetor Type Mikuni diaphragm BN-38
Quantity 1
Main jet 1425 | 1475
Pilot jet 65
Adjustment Low-speed screw 1turnt 1/4
High-speed screw 0
Idie speed (in water) 1400 RPM
ldle speed (out of water) 2400 RPM
| Fuel Type Regular unieaded gasoline
Octane no. 87 (Ron + Mon}/2
Fuel return fine orifice (Oozgn;rr:; (PTO side)
ADDITIONAL INFORMATION :
COOLING SP (5870) SPI (5872}
Type Open circuit ~ Direct flow
from jet propulsion unit
Thermostat None

Overheating beeper setting

96-99°C (205-210°F)

ADDITIONAL INFORMATION :
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Section 12
Sub-Section 01

TECHNICAL DATA
(SP AND SPI MODELS])

PROPULSION

SP {5870)

SPI (5872)

Propulsion system

Bombardier Formula Pump

| Jet pump type

Axial flow single stage

impeller rotation (seen from rear}

Counterclockwise

Transmission

Direct drive

Coupling type

Crown splines

Ot type

SEA-DOO JET PUMP SYNTHETIC Oil
POLYOLESTER 75W30 GL5

Steering nozzie pivoling angle

26°

Trim nozzle pivoting angle

Not applicable

Minimum required water level 90 cm (3bin)

Drive ghaft deflection {maximum) 0.5mm {020 in)
impeiler outside diameter 1395 mm (5.49C in}
impe%‘ief / wear New 0.18-0.44 mm (007 -.017 in)
ring clearance Wear limit 1.02 mm (040 in)
impeiler shaft end play (new} 012-054 mm (005-.021 in}
impelier shaft side play 0.05 mm (002 in)

impeiler pitch / material 18°/ Progressive pitch 14°-21°/
aluminum stainless steel
ADDITIONAL INFORMATION : Do not mix different brands or oil types.
DIMENSIONS SP (5870) SPI (5872)
Number of passenger (driver incl.)
Overall lengt 256 cm {100.8in)
Overall width 105 cm {413 in)
- Overall height 92 cm {36.2 in)
Dry weight 176 kg (388 Ib) 178 kg {392 1)
Load limit {passenger and 10 kg (22 Ib) luggage) 160 kg (352 ib)
- ADDITIONAL INFORMATION -
CAPACITIES SP (5870) SPI (6872)
Fuel tank 34 L (SUS gal)
Impetiier shaft reservoir Capacity 65mL (2.2 U.S. o7
Oil level height To bottom of cover hole
il injection resenvor 45L (1.2U.5 gal

ADDITIONAL INFORMATION
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Section 12 TECHNICAL DATA
Sub-Section 01 (SP AND SPI MODELS)

MATERIALS SP (5870) SPI (5872)
Hull Composite
Alr intake sitencer Thermoplastic

Flame arrester

Multi-layer wire screen

Exhaust muffler

Aluminum

Steering padding

Thermoplastic elastomer with polystyrene foam

Fuel tank Polyethylene

Ol injection reservoir Polyethylene

Seat Polyurethane foam
ADDITIONAL INFORMATION !

STANDARD EQUIPMENT SP {5870} l SPi (5872)
Safety lanyard Standard

Tool kit Standard

Fuel tank reserve Standard

Overheating warning device Standard

Electric fuel gauge Optional Standard
Iniection oil pilot lamp Optional Standard
Tachometer Optional

Variable trim system (VTS) Optional

Reverse Not applicable

Storage compartment Standard

Rear grab handle Optional

Extinguisher holder Standard

ADDITIONAL INFORMATION ¢

PERFORMANCE SP (5870) SPi (5872)

Estimated pump power

13.7 kW (18.4 hp) 16.1 kW (20.2 hp)

Maximum fuel consumption at wide open throttle

208L/h 227L/h
(6.5 U.S. gal/h} (6 U.S. gal/h)

Cruising time at full throttle Fuel tank without reserve

1 hour 45 minutes 1 hour 20 minutes

Fuel tank reserve

20 minutes 13 minutes

ADDITIONAL INFORMATION -
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Section 12 TECHNICAL DATA

Sub-Section 01

(SP AND SPI MODELS})

' TIGHTENING TORQUES SP (5870) f SPI {5872}
Exhaust manifold screw 24 Nem (17 Ibfeft) (1)
i Magneto flywheel nut 105 Nem (77 Ibfeft) (1}
Flywheel (PTO side) 110 Nem (81 Ibfefi)
- Crankcase screws M6 9 Nem (80 ibfeiny (1)
M8 24 Nem (17 ibfeft) (3) {4)

% Crankcase / engine support nuts 35 Nem (26 Ibfeft) (1)

@ | Engine support / hull 25 Nem {18 Ibfeft) (1}

E Cylinder head screws 24 Nem (17 lbfeft) (1) t4)
Crankcase / cylinder screws 24 Nem (17 Ibfefty (1) (4)
Tuned pipe nut 25 Nem {18 Ibfeft) {1)
Tuned pipe fixation screws 26 Nem (18 ibfeft) {1}

| Cylinder head cover screws 9 Nem (80 Ibfein) (1)
Flame arrester screws 10 Nem (88 Ibfein} {1}
impeller 70 Nem (B2 Ibfeft)  (2)
Pump / hull nuts 35 Nem (26 Ibfeft) (1)

a | Venturi/ pump housing screws 25 Nem (18 Ibfeft) (1)

% ' Nozzle / venturi screws 20 Nem (15 ibfeft) (1}

& | Pump housing cover screws 7 Nem (82 Ibfein] (1)
intake grill screws 8 Nem (71 Ibfein) (1)
Ride shoe screws 10 Nem (88 Ibfein) (1}

5 Cable retaining block bolts 6 Nem (53 lbfein)

; Steering cable / stem arm bolt 3 Nem (26 Ibfein)

: c—é Steering stem arm bolts 5 Nem (44 Ibfein) ,
& | Handlebar clamp bolts 26 Nem (19 Ibfeft) ]
g Ball joint bolt 7 Nem (62 ibfein)

Front support bolts 15 Nem {11 Ipfeft)
Rear support / cable bracket bolts 15 Nem {11 Ibfeft] {1}

_, | lgnition housing cover screws 5Nem {44 lbfein)

S | Starter mounting screws 22Nem (16 bfeft)  (2)

;‘_ Starter lock nuts 7 Nem (62 Ibfein)

& [ Spark plugs 24 Nem (17 Ibfeft)  (5)

i

ADDITIONAL INFORMATION : Apply where indicated ; {1} Loctite 242 (blue)
{2) Loctite 271 {red)
(3} Loctite 515

{4) Synthetic grease
(5} Antiseize lubricant

’ WARNING : Correct torques and use of Loctite must be strictly followed.
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Section 12 TECHNICAL DATA
Sub-Section 02 (SPX AND XPI MODELS)

SPX AND XPI MODELS

ENGINE SPX (5871) | XPI (5855)
Engine type Bombardier-Rotax 657, water cooled
Induction type Rotary valve
| Exhaust system Type Water cooled, water injected
o Water injection fittings 3.5mm (133in)
Starting system Electric start
Lubrication Fuel / oil mixture VRO (Variable Rate Oil Injection)
Oil injection pump Gear driven
Oil type SEA-DQO injection ol
Number of cylinders 2
Bore Standard 78.0 mm (3.071in)
First oversize 78.25 mm (3.081 in)
Second oversize 78.50 mm (3.091 in}
Stroke 68 mm {2.68in)
Displacement 850 cm?® (39.67 in%)
Compression ratio | Uncorrected 12.25:1
Corrected 69:1
Engine maximum torque 78 Nem (58 Ibfeft)
@ 6250 RPM
Cylinder head warpage {maximum} 0.05 mm (002 in)
Piston ring type and quantity 1 Semi-trapez — 1 Rectangular
Ring end gap New 0.25-0.40 mm (010-.016in)
- Wear limit 1.00 mm {039 in}
Ring / piston groove New 0.05-0.08 mm (.002-.003 in}
clearance Wear limit 0.2mm (008 in)
Piston / eylinder wall New 0.05-0.07 mm (002 -.003 in}
Clearance Wear limit 0.16 mm (006 in)
Cyiinder taper (maximum) 0.08 mm {003 in}
Cylinder out of round (maximumj 0.05 mm (.002 in)
Connecting rod big New 0.39-0.74 mm (.0156-.029in)
end axiai play Wear limit 1.2mm (047 in)
Crankshaft deflection 0.08 mm {.003 in)
Rotary valve timing Opening 130°+ 5 BTDC
i Closing 85°+ 5 ATDC
Rotary vaive duration 147°
Crankcase / rotary valve gap 0.25-035mm {(010-.014 in)
Connecting rod / crankshaft | New 0.01-0.02 mm (.0004 - .0008 in)
pin radial clearance Wear limit 0.050 mm (.002 in}
Connecting rod / piston New 0.003-0.012 mm (00012 - .00047 in)
pin radial clearance Wear limit 0.015 mm (.00059 in)

ADDITIONAL INFORMATION -

Squish gap : 0.9-1.3 mm (035 - .081 in).
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Section 12 TECHNICAL DATA

Sub-Section 02

(SPX AND XPI MODELS)

ELECTRICAL SPX (5871) I XP| ( 5855)
Magneto generator output 160 W @ 6000 RPM or 7.2 A @ 2000 RPM
| Ignition system type cDt
Spark plug | Make and type NGK BRBES
Gap 0.5 mm (020 in)
ignition timing mm {in) 2.85(112)
| (BTDC) Degrees 21°+1®
Generating coil 40-76 Q
| Battery charging coil 05-6Q
C ignition col Primary 34-620
Secondary 9-15kQ

Engine rev limiter setting

7000 (+100 / -50) RPM

Batiery {Yuasa) 12V, 19 Aeh
Fuse Starting system 5A
Charging system 15A
ADDITIONAL INFORMATION : @ Engine cold @ 6000 RPM.
CARBURETION SPX (5871) ’ XPl {5855}
Carburetor Type Mikuni diaphragm BN-38
Quantity 2
Main jet 125
Pilot jet 60
Adjustment Low-speed screw -4 turn = 1/4
High-speed screw 0
idie speed (in water) 1400 RPM
Idle speed (out of water) 3000 RPM

Fuel

Type

Regular unleaded gasoline

Octane no.

87 (Ron + Mon}/2

Fuel return line orifice

MAG 3.0 mm (118 in)
PTO 0.5 mm (020 in)

ADDITIONAL INFORMATION ¢

COOLING SPX (5871} [ XPl (5855)
Type Open circuit — Direct flow

from jet propulsion unit
Thermostat None

Overheating beeper setting

96-99°C (205-210°F)

ADDITIONAL INFORMATION :
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Section 12 TECHNICAL DATA
Sub-Section 02 (SPX AND XP! MODELS)

PROPULSION

SPX (5871) | XPI (5855)

Propulsion system

Bombardier Formula Pump

Jet pump type

Axial flow single stage

impeller rotation (seen from rear}

Counterclockwise

Transmission

Direct drive

Coupling type

Crown splines

| Oil type SEA-DOO JET PUMP SYNTHETIC OiL
Polyolester 75W30 GL5
Steering nozzle pivoting angle 26°
Trim nozzle pivoting angle Not applicable
| Minimum required water level 90 cm (35in)
Drive shaft deflection {(maximum} 0.5mm (.020in)
impeller outside diameter 139.5 mm (5.490in)
impe{!e! [ wear New 0.18-0.44 mm (007 -.017 in}
ring clearance Wear limit 1.02 mm {040 in)
Impeller shaft end play (new) 0.12-0.54 mm (005-.027 in)

Impeller shaft side play

0.05 mm (002 in)

Impelier pitch / material

Progressive pitch 14°-22°/
stainless steel

ADDITIONAL INFORMATION * Do not mix different brands or cil types.

DIMENSIONS

SPX (5871) | XP (5855)

Number of passenger (driver inci.)

2

Overall length

256 cm {100.8 in}

Overall width

105 cm {41.3in)

| Overall height 92cm (36.2in)

| Dry weight 180 kg (397 Ib) | 187 kg (412 ib)
Load limit (passenger and 10 kg {22 Ib) luggage) 160 kg (352 Ib)
ADDITIONAL INFORMATION :
CAPACITIES SPX (5871) } XP! (5855)
Fuel tank 34L {9 U.S. gal}
Impeiler shaft reservoir | Capacity 65mL {2.2U.S. 0z2)

Oil level height

To bottom of cover hole

Oil injection reservoir

45L (1.2U.S. gal)

ADDITIONAL INFORMATION :
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Section 12 TECHNICAL DATA
Sub-Section 02 (SPX AND XPl| MODELS)

MATERIALS SPX (5871) XP1 (6855)
Huil Composite
Air intake silencer Thermoplastic

Flame arrester

Multi-layer wire screen

Exhaust muffier

Aluminum

Steering padding

Thermoplastic elastomer with polystyrene foam

Fuel tank

Polyethylene

Qil iniection reservoir

Polyethylene

Seat

Polyurethane foam

ADDITIONAL INFORMATION :

STANDARD EQUIPMENT SPX (6871) } XPi (5855)
Safety lanyard Standard
Toof kit Standard
Fuel tank reserve Standard
Overheating warning device Standard
Electric fuel gauge Standard
Injection oil pilot famp Standard
Tachometer Optional Standard
Vanable trim system (VTS) Optional Standard
Reverse Not applicable
Storage compartment Standard
Rear grab handle Standard
Extinguisher holder Standard
ADDITIONAL INFORMATION :
PERFORMANCE SPX (5871) r XP1! (5855)
Estimated pump power 20.5 kW (27 hp)
Maximum fuel consumption at wide open throttle 295L/h
(7.8 U.S. gal/h)

Cruising time at full throttle Fuel tank without reserve

1 hour b minutes

Fuel tank reserve

10 minutes

ADDITIONAL INFORMATION :
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Section 12 TECHNICAL DATA
Sub-Section 02 (SPX AND XP! MODELS)

TIGHTENING TORQUES SPX (5871) l XP! (5855)
Exhaust manifold screw 24 Nem (17 ibfefty {1}
Magneto fiywhee! nut | 105 Nem (77 ibfeft) (1)
Flywheel (PTO side) 110 Nem (81 Ibfeft)
Crankcase screws M6 9 Nem {80 Ibfein} (1)

w M8 24 Nem (17 Ibfeft) {3) (4)

.S Crankcase / engine support nuts 35 Nem (26 ibfeft) (1)

5 Engine support / hull 25 Nem (18 Ibfeft) (1)
Cylinder head screws 24 Nem (17 Ibfeft) (1) (4)
Crankcase / cylinder screws 24 Nemn (17 ibfefty (1) 14)
Tuned pipe nut 25 Nem (18 Ibfeft) {1
Tuned pipe fixation screws 25 Nem (18 Ibfeft) (1}
Flarme arrester screws 10 Nem (88 ibfein) {1}
Impeller ' 70 Nem (52 Ibfeft)  (2)
Pump / hull nuts 35 Nem (26 ibfeft) (1)

o | Venturi/pump housing screws 25 Nem {18 ibfeft) (1)

:E) Nozzle [/ venturi screws 20 Nem (151ibfeft) (1)

8- Pump housing cover screws 7 Nem {62 Ibfein} {1}
Intake grill screws ‘ 8 Nem (71 Ibfein) (1)
Ride shoe screws 10 Nem (88 Ibfein) (1)
Cable retaining block bolts 6 Nem (53 ibfein)

| Steering cable / stern arm bolt : 3 Nem (26 ibfein)

% Steering stem arm bolts 5Nem (44 Ibfein)

E Handlebar clamp bolts . 26 Nem (19 ibfeft)

% Ball joint bolt 7Nem (62 ibfein)

| Front support bolts 15 Nem (11 lofeft)
| Rear support / cable bracket bolts 16 Nem {11 ibfeft) (1)

| lgnition housing cover screws 5 Nem (44 Ibfein)

S Starter mounting screws 22 Nem (16 Ipfeft)  (2)

E Starter lock nuts 7 Nem 62 ibfein)

% Spark plugs 24 Nemy {17 Ibfeft) (5}

i

ADDITIONAL INFORMATION - Aprdy where indicated ; (1) Loctite 242 (blue)
(2) Loctite 271 (red)
(3\ octite 515
{4) Synthetic grease
{5) Antiseize lubricant

i[ . WARNING : Correct torques and use of Loctite must be strictly followed.
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Section 12 TECHNICAL DATA

Sub-Section 03

(GTS AND GTX MODELS)

GTS AND GTX MODELS

ENGINE

GTS (5814)

GTX (5862)

Engine type

Bombardier-Rotax 587,
water cooled

Bombardier-Rotax 657,

water cooled

induction type

Rotary

valve

Exhaust system

| Type

Water cooled, water injected

Water injection fitting(s)

4.6 mm {181 in}

3.5 mm {138 in)

Starting system

Electric start

Lubrication

Fuel / oil mixture

VRO (Variable Rate QOii injection)

Oil injection purmp

Gear d

riven

Qil type

SEA-DOO injection oil

Number of cylinders

)

£

Bore

Standard

76.0 mm {2.992 in}

78.0 mm (3.071 in)

First oversize

76.25 mm {3.002 in}

78.25 mm (3.081 in}

Second oversize

76.50 mm (3.012 in)

7850 mm {3.0971 i}

84 mm (2.6520 in}

68 mm {2.68 i)

580.7 cm® {35.4 in%)

850 ¢m? {39.67 in)

Uncorrected 11501 12.25 1
Corrected 59:1 691

Cngime maximum wrque

88.5 Nem (61 [bfeft)
@ 5750 RPM

78 Nern (58 ibfeft)
@ 6250 RPM

Cylinder head warpage (maximurm)

0.05 mm

(.002 in)

Piston ring type and quantity

1 Semi-Trapez -

1 Rectangular

Ring end gap New 0.25-0.40 mm (.010-.018 in)
Wear limit 1.00 mm (039 in}
Ring / piston groove New 0.05-0.08 mm (.002 - .003 in]
clearance Wear limit 0.2mm (008 in)
Piston / cylinder wall New 0.05-0.07 mm (.002-.003 in}
clearance | Wear limit 0.2 men (.008 in) | 015mm(006in) |
i @Ex taper {maximumj 0.08 mm (003 in}

Cvlinder out of round {maximum) 0.05 mm {002 in)
R nectng rod big o Mew 0.39-0.74mm (015-.029 in)
[ Wear limit 1.2 mm (047 in) “ _
0.08mm (0031}
| Opening 130° £ 5 BTDC )
| Closing 65° £ 5 ATDC
Slary Va;;’; auration 147°

0.25-03bmm

.010- 014 in)

R
Crankcase [ rotary valve gap
E

Connecting rod / crankshaft
pin radial clearance

1 New

0.20-0.033mm
(0008 - 0013 in)

0.01-0.02 mm
(0004 - 0008 in!

0.060 mm

{.002Z in}

Connecting rod / piston
pin radial ciearance

0.003 -0.012 mm

(00012 - .00047 inj

L
. Wear limit

0.015 mm

(00089 in)

-

ADDITIONAL INFORMATION - Squish gap : 587 engine : 1.3 - 1.7 mm (.051 - .067 in)

657 engine : 0.9-1.3 mm {035 - .051 in}
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Section 12 TECHNICAL DATA

Sub-Section 03

(GTS AND GTX MODELS)

ELECTRICAL GTS (5814) [ GTX (5862)
lagneto generator output 160 W @ 6000 RPM or 7.2 A @ 2000 RPM
ignition system type CDI
Spark plug Make and type NGK BR7ES ] NGK BRSES
i Gap 0.5 mm (.020 in)

Ignition timing mm (in) 2.65 (104) | 2.85(112)
(BTDC) Degrees 21°£1 0
Generating coil 40-76 Q
Battery charging coil 05-6Q
ignition coil Primary 34-.62Q

Secondary 9-15kQ
Engine rev limiter setting 6550 £100 RPM l 7000 {+100/ -50) RPM
Battery (Yuasa) 12V, 19 Aeh
Fuse Starting system 5A

Charging system 15A
ADDITIONAL INFORMATION : @ Engine cold @ 6000 RPM.
CARBURETION GTS (5814) GTX (5862}
Carburetor Type Mikuni diaphragm BN-38

| Quantity 1 2

Main jet 1475 125
Pilot jet 65 60
Adjustment Low-speed screw Tturn+ 1/4 1-1/4turn £ 1/4

High-speed screw 0

idle speed (in water) 1400 RPM

Idle speed (out of water) 2500 RPM | 2800 RPM
Fuel Type Regular unleaded gasoline

Octane no. 87 (Ron + Mon}/2

Fuel return tine orifice

MAG 3.0 mm {118 in)

PTO 0.5 mm (020 in} PTO 0.5 mm (020 in)

ADDITIONAL INFORMATION :

COOLING GTS (5814) GTX (56862}
Type Open circuit - Direct flow

from jet propulsion unit
Thermostat None

Overheating beeper setting

96-99°C (205-210°F)

ADDITIONAL INFORMATION :
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Section 12 TECHNICAL DATA
Sub-Section 03 (GTS AND GTX MODELS)

PROPULSION

GTS (5814) | GTX (5862)

Propuision system

Bombardier Formuia Pump

Jet pump type

Axial flow single stage

Impeller rotation (seen from rear}

Counterclockwise

Transmission

Direct drive

| Coupling type

Crown splines

Uil type

SEA-DOO JET PUMP SYNTHETIC OiL
Polyolester 75W30 GL5

Steering nozzle pivoting angle 26°

Trim nozzle pivoting angle Not applicable
Minimum required water level 90cm (35in)

Drive shaft defiection (maximum) 0.5mm {020 in}
impeller cutside diameter 139.56 mm (5.490 in}
impeller / wear New 0.18-0.44 mm (.007-.017 in)
ring clearance Wear limit 1.02 mm (040 in)

impelier shaft end play (new)

0.12-0.54 mm (005 -.021 in}

Impeller shaft side play

0.05 mm (.002in)

impelier pitch / material

Progressive pitch 14°-20°/ Progressive pitch 15°-21°/
stainless steel stainiess stee!

ADDITIONAL INFORMATION : Do not mix different brands or oif types.

DIMENSIONS

GTS (5814) ] GTX (5862)

Number of passenger (driver incl.)

3

Overali length

302 cm (119.01in)

Overall width

119 cm {46.8in)

Overall height

95cm (37.41in)

Dry weight

210 kg (463 I) ] 220 kg (485 Ib)

Load limit {passenger and 10 kg (22 Ib) luggage)

225 kg (496 Ib)

ADDITIONAL INFORMATION

¥

CAPACITIES GTS (5814) | GTX {5862)
irmpelier shaft reservoir Capacity 65mbL (2.2U.S o2

Qil fevel height

To bottom of cover hole

OH injection reservoir

28L (85 U.S. floz)

ADDITIONAL INFORMATION
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Section 12 TECHNICAL DATA
Sub-Section 03

(GTS AND GTX MODELS)

MATERIALS

GTS (5814) | GTX (5862)

Hull

Composite

Air intake silencer

Thermoplastic

Flame arrester

Multi-layer wire screen

Exhaust mutfler

Aluminum

Steering padding

Thermoplastic elastomer with polystyrene foam

Fuei tank

Polyethylene

Oil injection reservoir

Polyethyiene

Seat

Polyurethane foam

ADDITIONAL INFORMATION -

STANDARD EQUIPMENT GTS (5814} l GTX (5862)
Safety lanyard ' Standard
Tool kit Standard
Fuel tank reserve Standard
Overheating warning device Standard
Electric fuel gauge Optional Standard
injection oil pilot lamp Optional Standard
Tachometer Optional
Speedemeter Optional Standard
Variable trim system (VTS) Not applicable

| Reverse Standard
Storage compartment Standard
Rear grab handle Standard
Extinguisher holder Standard
ADDITIONAL INFORMATION :

| PERFORMANCE GTS (5814) GTX {5862)
Estimated pump power 15.1 kW {20.2 hp} 20.5 kW {27 hp}
Maximum fuel consumption at wide open throttle 27.7L/h 295L/h

(6 U.S. gal/h) (7.8 U.S. gal/h)

Cruising time at full throttie Fuel tank without reserve

1 hour 20 minutes 1 hour 5 minutes

Fuel tank reserve

13 minutes 10 minutes

ADDITIONAL INFORMATION :
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Section 12 TECHNICAL DATA
Sub-Section 03 (GTS AND GTX MODELS)

TIGHTENING TORQUES GTS (5814) fL GTX (5862}
Exhaust manifold screws 24 Nem (17 ibfefty {7}
Magneto flywheel nut 105 Nem (77 ofef) (1) -
Flywheel (PTO side) 110 Nemm (81 Infef) n
Crankcase sorews M6 10Nem (88 ibfein) 1) -

M8 24 Nem {17 ibfeft)y (1) (4}

‘%l Crankcase / engine support nuts 35 Nem (26 ibfeft} {1}

@ | Engine support/ hull 25 Nem {18 Ibfeft) (1)

5 Cylinder head screws 24 Nem {17 ibfeft} (1) (4
Cylinder head cover scraws (GTS) 3 Nem (80 Iofein} (1)
Crankcase / cylinder screws 24 Nem (17 ibfeft) {1} {4)
Tuned pipe nut 25 Nem (18 ibfeft} (1)
Tuned pipe fixation screws 25 Nem (18 lpfefyy (1)
Flame arrester screws 10 Nem (88 ibfein} (1)

70 Nem (52 ibfeft} (2}
35 Nem (26 ibfeity (1}

a Ventuﬁ { pump housing screws 25 Nem (18 Ibfeft} (1)

% | Nozzle /venturi screws 20 Nem {15 ibfefty (1)

a Pumnp hausing cover screws 7 Nem (62 ibfein) (1)
intake grill screws 8 Nem (71 ibfein) (1)
Ride shoe screws 10 Nem (88 ibfein}) (1)
Steering cable jam nuts 10 Nem (88 ibfein)

Steering support / collar screws 15 Nem {17 {bfeft) (2

g Steering stem screw 40 Nem (30 Ibfeft) (2}

Z Handiebar nuts 26 Nem (19 Ibfeft)

?—; Reverse gate screws 20 Nem (15 [pfeft)

| Steering / cable ball joint nut 7 Nem 62 ibfein)
Reverse cable ball joint nut 7 Nem €2 Ibfein)

i | lgnition housing cover screws 4 Nem (35 [bfein)

é | Starter mounting screws 22 Nem (16 Ibfefty  {2)

E Starter lock nits 6 Nem (53 ibfsin)

= [ Spark plugs | 24 Nem (17 Ibfef)  (5)

W

ADDITIONAL INFORMATION - Apply where indicated ; (1) Loctite 242 (blue}
{2) Loctite 271 {red)
{3} Loctite 515

{4} Synthetic grease
{5) Antiseize lubricant

’ WARNING : Correct torques and use of Loctite must be strictly followed.
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Section 12 TECHNICAL DATA
Sub-Section 04 (XP MODEL)

XP MODEL

| ENGINE XP (5854)
Engine type Bombardier-Rotax 657 X, water cooled
Induction type Rotary valve
Exnsust system Type Water cooled, water injected
Water injection fittings 35mm (139in)
Starting system Electric start
Lubriestion Fuel / oil mixture VRO! (Variable Rate Oif Injection)
Ol injection pump Gear driven
Oil type SEA-DOQ injection oil
Number of cylinders 2
Bore Standard 78.0mm (3.071in)
First oversize 78.25 mm (3.081 in)
Second oversize 78.50 mm (3.0917 in}
Stroke 88 mm (2.68in)
Displacement 850 cm?® (39.67 in%
Compression ratio Uncorrected 12.25:1
| Corrected 6.4:1
- Engine maximum torgue 85 Nem {63 ibfeft)
@ 6250 RPM
Cylinder head warpage [maximum) 0.056 mm (002 in)
Piston ring type and quantity 1 Semi-Trapez — 1 Rectangular
| Ring end gap New 0.25-0.40 mm (.010-.016 in}
) Wear limit 1.00 mm (039 in)
Ring / piston groove New 0.05-0.08 mm {002 - .003 in)
clearance Wear limit 0.2mm (008 in)
Piston / cylinder wall New 0.05-0.07 mm (002 -.003 in)
clearance | Wear limit 0.15 mm (.006 in)
Cytinder taper imaximum) 0.08 mm (003 in}
Cyhrder out of round {(maximum) 0.05 mm {002 in}
| Connecting rod big New 039-0.74mm {015-.029in)
end axial play Wear fimit 1.2mm (047 in)
Crankshaft deflection 0.08 mm (003 in)
Rotary valve timing Opening 149°+ 5 BTDC
Closing 65°+ 5 ATDC
Rotary valve duration 1568°
Cra anikcase / rotary valve gap 0.25-0.35mm (010-.014 in}
Connecting rod / crankshaft | New 0.01-0.02 mm {0004 - .0008 in]
pin radial clearance Wear limit 0.050 mm {.002 in)
Connecting rod / piston New 0.003-0012mm {00012 - 00047 in)
o1 radial clearance Wear limit 0.016 mm (00059 in)

| ADDITIONAL INFORMATION - Squish gap : 0.9 - 1.3 mm {035 - 051 in).
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Section 12 TECHNICAL DATA

Sub-Section 04

(XP MODEL)

| ELECTRICAL

XP (5854)
Magneto generator output 160 W @ 8000 RPM or 7.2 A @ 2000 RPM
ignition system type CDI
Spark plug Make and type NGK BRBES
Gap 0.5 mm (.020 in}
Ignition timing mm {in} 2.59 (.102)
(BTDC) Degrees 200+ 1@
Generating coil Low speed 120-180Q
. High speed 28-42Q
Battery charging coil 21-3190
Ignition coil Primary 23-.43Q
Secondary 3.85-7.15kQ
Engine rev limiter setting 7000 {+100 / -50) RPM
Battery {Yuasa) 12V, 19 Aeh
Fuse Starting system 5A
Charging systern 15A
VTS system 15 A
ADDITIONAL INFGRMATION : @ Engine cold @ 6000 RPM.
CARBURETION XP {5854)
Carburetor Type Mikuni diaphragm BN-38
Quantity 2
Main jet 1325
| Pilot jet 75
| Adjustment Low-speed screw 1-1/4 turn £ 1/4
High-speed screw 0
ldie speed {in water) 1500 RPM
ldle speed (out of water) 3100 RPM
Fuel Type Regular unleaded gasoline
Octane no. 87 (Ron + Mon}/2
Fuel return line orifice MAG 3.0 mm {118 in}
PTO 05mm {020in)

| ADDITIONAL INFORMATION :

COOLING XP (5854)

Type Open circuit — Direct flow
from jet propulsion unit

Thermostat None

Overheating beeper setting

96-98°C (205-210°F)

ADDITIONAL INFORMATION :
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Section 12 TECHNICAL DATA
Sub-Section 04 (XP MODEL)

' PROPULSION

XP (5854)

Propulsion system

Bombardier Formula Pump

Jet pump type

Axial flow single stage

Impeiler rotation (seen from rear)

Counterclockwise

Transmission

Direct drive

Coupling type

Crown splines

Ot type

SEA-DOQO JET PUMP SYNTHETIC OIL
Polyolester 75W80 GLS

Steering nozzle pivoting angle 26°

Trim nozzle pivoting angle +10°

Minimum required water level 90 cm (35in)

Drive shaft deflection imaximum) 0.5mm (020 in}
impeller outside diameter 132956 mm (5.490 in)
impeller / wear New 0.18 -0.44 mm (007 - .017 in})
ring clearance Wear limit 1.02 mm {040 in)

impeller shaft end play (new)

0.12-0.54 mm (.005-.021in)

Impeller shaft side play

0.05 mm (002 in)

irnpelier pitch / material

Progressive pitch 16°-24° /
stainless steel

ADDITIONAL INFORMATICN : Do not mix different brands or oil types.

DIMENSIONS

XP (5854)

Number of passenger {driver incl)

2

Overall fength

256 cm (100.8in)

Overall width

105 cm {41.5in)

Overall height

92 cm (36.2in}

Dry weight

187 kg (412 Ib}

Load himit {passengers and 10 kg {22 Ib} luggage!

160 kg (352 Ib)

ADDITIONAL INFORMATION :

CAPACITIES XP (5854)
Fuel tank 34L (SUS. gal}
impeller shaft reservoir Capacity 65mlL {2.2U.5 oz

Cil level height

To bottom of cover hole

Oitinjection reservoir

45L (1.2 U.S. gal

ADDITIONAL INFORMATION :
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Section 12 TECHNICAL DATA
Sub-Section 04 (XP MODEL)

MATERIALS

XP (5854)

Hull

Composite

Air intake silencer

Thermoplastic

Flame arrester

Multi-layer wire screen

Exhaust muffler

Aluminum

Steering padding

Thermaoplastic elastomer with polystyrene foam

Fuel tank Polyethylene
Oil injection reservoir Polyethylene
Seat Polyurethane foam

ADDITIONAL INFORMATION .

STANDARD EQUIPMENT XP (5854)
Safety lanyard Standard
Tool kit Standard
Fuel tank reserve Standard
Overheating warning device Standard
Electric fuel gauge Standard

- Injection ol pilot lamp Standard
Tachometer Standard

| Speedometer Optional
Variable trim system (VTS) Standard

| Reverse Not applicable

| Storage compartment Standard

| Rear grab handle Standard
Extinguisher holder Standard
ADDITIONAL INFORMATION -
PERFORMANCE XP (5854)
Estimated pump power 23.2 kW (31 hp}
Maximum fuel consumption at wide open throttle 33.4L/h

(8.8 U.S. gal/h)

Cruising time at full throttle | Fuel tank without reserve

55 minutes

Fuel tank reserve

8 minutes

ADDITIONAL INFORMATION :
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Section 12 TECHNICAL DATA
Sub-Section 04 (XP MODEL)

TIGHTENING TORQUES XP {5854)

Exhaust manifold screw ‘ 24 Nem (17 lofeft) (1)
Magneto flywheet nut 105 Nem (77 Ibfeft} (1}
Fiywheel (PTO side) 110 Nem (87 Ibfeft)

Crankcase screws M6 9 Nem (80 Ibfein) (1)

w M8 24 Nem (17 ibfeft) (3) {4)

Z | Crankcase/ engine support nuts 35 Nem (26 lbfeft) (1}

% Engine support / hull 25 Nem (18 Ibfef) (1)
Cylinder head screws 24 Nem (17 ibfeft} (1) (4}
Crankcase / cylinder screws 24 Nemn {17 Ibfeft} (1 14)
Tuned pipe nut 25 Nem (18 Ibfeft) {1}
Tuned pipe fixation screws 25 Nem {18 Ibfefty (1)
Flame arrester screws 10 Nem  (88ibfeinj (1)
Impelier 70 Nem (52 ibfeft} (2
Pump / hull nuts 3 35 Nem (26 Ibfeft) (1)

a | Venturi/pump housing screws 25 Nem (18 lbfeft) (1)

% Nozzie /| venturi screws 20 Nem (15 ibfefty (1)

& | Pump housing cover screws 7 Nem (62 Ibfein) (1)
Intake grill screws 8 Nem (71 Ibfein) (1)
Ride shoe screws 10 Nem (88 ibfein)  {1)
Cable retaining block bolts 6 Nem (63 Ibfein)

Steering cable / stem arm boit 3 Nern {26 ibfein)

g Steering stem arm bolts 5 Nemn (44 Ibfein)

& | Handlebar clamp boits 26 Nem (19 ibfeft)

£ | Ball joint bol 7Nem (62 Ibfein)

Front support bolts 15 Nem (11 Ibfeft)
Rear support / cable bracket bolts 15 Nem (11 Ibfeft) {1}

_; | lgnition housing cover screws 5 Nem {44 Ibfein)

g Starter mounting screws 22 Nem (16 Ibfeft) {2)

E Starter lock nuts 7 Nem (62 ibfein)

% Spark plugs 24 Nem (17 Ipfeft)

w

ADDITIONAL INFORMATION © Apply where indicated ; {1} Loctite 242 (blue)
(2} Loctite 271 (red}
(3) Loctite 515

{4} Synthetic grease
(5} Antiseize lubricant

’ WARNING : Correct torques and use of Loctite must be strictly followed.

www.SeaDooManuals.net




www.SeaDooManuals.net



Section 12 TECHNICAL DATA
Sub-Section 05 (EXPLORER MODEL)

EXPLORER MODEL

ENGINE EXPLORER (5821)

Engine type Bombardier-Rotax 657, water cooled

Induction type

Rotary valve

Exhaust system

Type

Water cooled, water injected

Water mjection fittings

~ 35mm {139 in}

Starting system

Electric start

Lubrication

Fuel / ol mixture

VROI (Variable Rate Qil Injection)

Oil injection pump Gear driven
Oil type SEA-DOO injection oil
Number of cyiinders 2

Bore

Standard

78.0 mm (3.071in)

First oversize

78.25 mm (3.081 in}

Second oversize

78.50 mm (3.091 in)

Stroke

68 mm (2.68 in)

Dispiacement

650 cm?® {39.67 in?)

Compression ratio Uncorrected 12.25:1
Corrected 6.9:1
Engine maximum torque 78 Nem (58 Ibfeft)
@ 6250 RPM

Cylinder head warpage (maximum)

0.05 mm (002 in)

Piston ring type and guantity 1 Semi-Trapez — 1 Rectangular

Ring end gap New 0.25-0.40 mm (010-.016in)
Wear limit 1.00 mm (039 in)

Ring / piston groove New 0.05-0.08 mm {.002 -.003 in}
Clearance Wear limit 0.2mm (008 in)
Piston / cylinder wall New 0.05-0.07 mm (.002-.003 inj
clearance Wear limit 0.15 mm (.00 in)
Cylinder taper {maximum) 0.08 mm {.003in}
Cylinder out of round (maximum} 0.05 mm {002 in)
Connecting rod big E New 0.39-0.74 mm (.015-.029in}
end axial play | Wear limit 1.2mm (047 in)
Crankshaft deflection 0.08 mm (003 in)
Rotary valve timing Opening 130°+ 587DC

‘ | Closing 85°+ 5 ATDC

- Rotary valve duration 147°

| Crankcase / rotary valve gap 0.25-0.35mm {.010-.014in)

- Connecting rod / crankshaft New 0.01-0.02 mm {.0004 - .0008 in}

| pin radial clearance Wear limit 0.050 mm (.002 in)

- Connecting rod / piston New 0.003-0.012 mm (00012 - .00047 in)
pin radial clearance | Wear limit 0.015 mm (00059 in)

| ADDITIONAL INFORMATION : Squish gap : 0.8 - 1.3 mm (035 - .051 in).
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Section 12 TECHNICAL DATA
Sub-Section 05 (EXPLORER MODEL)

ELECTRICAL

EXPLORER (5821}

Magneto generator output

160 W @ 6000 RPM or 7.2 A @ 2000 RPM

lgnition system type CDI
Spark plug | Make and type NGK BRSES
Gap 0.5mm {020 in)

igniticn timing mm {in) 2.85(112)
(B10C) . Degrees 21°+10®
Generating coll 40-76 Q
Battery charging coil 05-6Q
lanition ool Primary 34-62Q

| Secondary 9-15kQ

Engine rev limiter setting

7000 (+100 / ~50) RPM

Battery (Yuasa) 12V, 19 Aeh
Fuse Starting system 5A
Charging system 15A
Blower system 5A

ADDITIONAL INFORMATION

@ Engine cold @ 6000 RPM.

CARBURETION EXPLORER (5821)
Carburetor i Type Mikuni diaphragm BN-38
Quantity 2
Main jet 125
Pilot jet 60
Adjustment Low-speed screw 1-1/4 turn + 1/4
High-speed screw 0
idle speed (in water) 1400 RPM
Idie speed {out of water) 2800 RPM

Fuel

Type

Regular unieaded gasoline

Octane no.

87 {Ron + Mon}/2

Fuel return line corifice

MAG 3.0 mm (118in)
PTO 05mm (020in)

ADDITIONAL INFORMATION :

COOLING EXPLORER (5821)

Type Open circuit - Direct flow
from jet propulsion unit

Thermostat None

Overheating beeper setting

96-99°C (205-210°F)

ADDITIONAL INFORMATION :
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Sub-Section 05

Section 12 TECHNICAL DATA
(EXPLORER MODEL)

PROPULSION

EXPLORER (5821}

Propulsion system

Bombardier Formula Pump

Jet pump type

Axial flow single stage

Impelier rotation (seen from rear)

Counterclockwise

Transmission

Direct drive

Coupling type

Crown splines

Oil type

SEA-DOO JET PUMP SYNTHETIC OIL

Polyolester 75W30 GL5

Steering nozzie pivoting angle

26°

Trim nozzle pivoting angle

Not applicable

Minimum required water leve!

0 cm (35in)

Drive shatt deflection {maximum)

05 mm (020in}

impelier outside diameter

139.5 mm {6.480 in)

impeller / wear New

0.18-0.44 mm (007 -.017 in}

"ﬂg clearance Wear limit

1.02 mm (040 in)

fmpeller shaft end play (new)

0.12-0.54 mm (.005-.021 in)

imipeller shaft side play

0.05 mm (.002 in)

Impelier pitch / material

Progressive pitch 15°-21°/
stainless steel

ADDITIONAL INFORMATION : Do not mix different brands or oil types.

DIMENSIONS

EXPLORER (5821)

Number of passenger (driver incl.}

5

Cverall iength

398 cm (156 in)

Cverall width

206 cm (81 in)

Owverall height

119 cm {46.8in)

Weight

323 kg (712 Ib)

Load limit {passengers and 10 kg {22 Ib) luggage)

475 kg (1050 Ib)

ADDITIONAL INFORMATION

CAPACITIES

EXPLORER (5821)

Fuel tank

481 (12.7US. gal)

T

Impelier shaft reservoir Capacity

65mbL (2.2U.S oz

Qil level height

To bottom of cover hole

Ol injection reservoir

45L (1.2U.S. gal)

ADDITIONAL INFORMATION -
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Section 12 TECHNICAL DATA
Sub-Section 05 (EXPLORER MODEL)

MATERIALS

EXPLORER (5821)

Hull

Composite

Airintake silencer

Thermoplastic

Fiame arrester

Multi-layer wire screen

Exhaust muffler Aluminum

Steering padding Thermoplastic elastomer with polystyrene foam
Fuel tank Poiyethylene

Citinjection reservoir Polyethylene

Seat

Polyurethane foam

inflatable tube

Hypalon neoprene, polyester reinforced

ADDITIONAL INFORMATION :

STANDARD EQUIPMENT EXPLORER (5821)
Safety lanyard Standard
Tool «it Standard
Fuel tank reserve Standard
Overneating warning device Standard
Electric fuel gauge Standard
injection oil pilat lamp Standard
Tachometer Optional
Variable trim system (VTS) Not applicable
Reverse Standard

- Storage compartment (front and rear) Standard

| Rear grab handle Standard
Extinguisher holder Standard

ADDITIONAL INFORMATION

PERFORMANCE EXPLORER {5821)
| Estmated pump power 20.5 kW (27 hp)
fMaximum fuel consumption at wide open throttle 295L/h

(7.8 U.S. gal/h)

Cruising time at full throttie Fuel tank without reserve

1 hour & minutes

Fuel tank reserve

10 minutes

ADDITIONAL INFORMATION !
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Section 12 TECHNICAL DATA
Sub-Section 05 (EXPLORER MODEL}

TIGHTENING TORQUES EXPLORER (5821}
11 Exhaust manrifoid screws 24 Nem {17 Ibfefr) m
F Magneto fiywhee! nut 105 Nem (77 Ibfeft) M o
Fiywhee! (PTO side) 110 Nem (87 ibfeft) T
\ Crankcase screws | M6 10 Nem (88 Ibfein) (1]
N | M8 24Nem  (17Ibfeft)  (3) (&)
< | Crankcase/ engine support nuts 35 Nem {26 ibfeft) (1
S ["Engne supoort/ hui 26 Nem (18 Ipfeft) (1]
* Cylinder head screws 24Nem  (171ofsfy) (1) (@)
| Crankcase / cylinder screws 24 Nem {17 ibfeft; (1) (4
- Tuned oipe nut 25 Nem {18 Ibfef1) 1 o
Tuned pipe fixation screws 25 Nem (18 Ibfeft) {1}
Flame arrester screws 10 Nem (88 ibfein) (1)
impeller 70 Nem (B2 ibfeft) (2}
Pump / hull nuts 35 Nem (26 Ibfefty {1}
o | Venturi/pump housing screws 25 Nem (18 ibfeft) (1)
% ' Nozzie / ventur: screws 20 Nem (15 ibfeft) (1)
& | Pump housing cover screws 7 Nem (62 Ibfein} (1)
Er‘rtake grill screws 8 Nem (71 ibfein} (1}
| Ride shoe screws ‘ 10 Nem (88 ibfein) (1)
E Steering cable jam nuts 10 Nem (88 Ibfein)
LSt eering support collar screws ' 15 Nem (11 Ibfeft) {1}
g Steering stem screw ‘ 40 Nem (30 ibfefty (2
& | Handlebar nuts ' 26 Nem (19 Ibfeft)
E Reverse gate screws 20 Nem {15 ibfefy
Steering cable ball ioint nut 7 Nem (82 Ibfein)
Reverse cable bali joint nut | 7 Nem (62 Ibfein) R
| lgnition housing cover screws 4 Nem (35 ibfein)
§ Starter mounting screws 22 Nem (16 ibfeft}] (2}
£ | Starter lock nuts 6 Nem (53 Ibfein)
(i-ij Spark plugs ' 24 Nem {17 Ibfeft) {5
Lid
ADDITIONAL INFORMATION - Apply where indicated ; {1} Loctite 242 (blue)
(2} Loctite 271 {red)
(3} Loctite 515
{4) Synthetic grease

(8] Antiseize lubricant
’ WARNING : Correct torques and use of Loctite must be strictly followed.
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Section 13 TROUBLESHOOTING

TROUBLESHOOTING

The following chart is provided to help in diagnosing the probable source of troubles. it is a guideline and should not

be assumed to have all causes for all problems.

ENGINE WILL NOT START

OTHER OBSERVATION

POSSIBLE CAUSE

REMEDY

Engine does not turn over

e Safety lanyard cap worn or removed
e Burnt 5 A fuse
* 5 Afuse keeps on burning

Discharged battery
Battery connections
Water / fuel hydrolock
Starter or solenoid
Seized engine

Seized jet pump
Jammed pump

® & ® » 9 & o

* Replace / reinstall
» Check wiring then replace fuse

Check wiring then replace MPEM
and fuse

Check / recharge

Check / clean [ tighten

Check, refer to section 03-01
Check, refer to section 07-04
Check / repair as needed

Check, refer 1o section 08-01
Check / clean out debris

Engine slowly turns

Discharged / weak battery
Restriction in jet pump
Seizure in jet pump

Seal carrier seizure

Partial engine hydrolock
Partial engine seizure

* ® % & » @

Worn starter
» Wear ring improperly instalied

@ & 2 & o @

L

Check / charge / replace

Check / clean pump

inspect, refer to section 08-01
Check, refer to section 08-01

Check, refer to section 03-01

Check compression, refer to section
03-03

Check, refer to section 07-04

Check / replace, refer to section
08-01

1 Engine turns over * Fuel tank empty ¢ Refill
» Fuel water-contaminated ¢ Renew supply
o Dirty fuel filter ¢ Clean/repiace
; » Fouled spark plugs * Replace
! s Water in engine ¢ Check, refer to section 03-01
» Misuse of choke (fuel flooded) e Use only with cold engine
¢ Carburetion |« Check, refer to section 05-03
* ignition e Check, refer to section 07-02 and

* Engine flooded
————— Needle valve stuck open

| » Choke(s) not closing completely

* Excessive ratary valve clearance
* internal engine damage

¢ Sheared flywheel key

* Incorrect rotary valve timing

07-06
Check, refer to section 05-03

s Adjust for complete closure

Check, refer to section 03-06
Check, refer to section 03-03 and
03-05

Check timing mark, refer to section
07-02

Check, refer to section 03-06
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Section 13 TROUBLESHOOTING

OTHER OBSERVATION POSSIBLE CAUSE REMEDY

Engine turps over (cont'd)

* No spark at spark plugs K MPEM BLACK/ RED or WHITE wire | » Replace MPEM
‘ has touched a positive terminal (as
¢ Sparks occur at spark plugs when the solenoid post)

disconnecting BLACK/ RED or
WHITE wire from MPEM

« MPEM BLACK and BLACK/RED or
WHITE wires have a close circuit
{0 reading on ohmmeter)

s Fuel/oil gauge and tachometer give
a reading while cranking
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Section 13 TROUBLESHOOTING

ENGINE MISFIRES, RUNS IRREGULARLY

- OTHER OBSERVATION POSSIBLE CAUSE "REMEDY
Weak spark s Fouled, defective, worn spark plugs o (Check / verify heatrange / gap / replace
s Faulty rev limiter / stop switch ¢ Check, refer to section 07-06
* Faulty ignition e Check, refer to section 07-06
e Sheared flywheel key o

Check timing mark, refer to section
07-02

Lean fuel mixture

Dry spark plug {except when water
touted)

e @ o @

Fuel level low

tale or water fouled fuel
Fuel filter dirty or restricted
Carburetion dirty or out of
adiustment
Leaking crankshaft sealls),
rotary valve cover O-ringis)
Fuel valve restricted
Loose carburetor

Check / refill

Check / siphon and refiil

Check / clean / replace

Check / clean / adjust, refer to
section 05-03

Check / test / replace, refer to
engine secticn 03-05 and 03-06

e Check /replace

Tighten carburetor(s)

Rich fuel mixture
Fouled spark plug

Partially ciosed choke

e Flame arrester dirty or restricted
* Carburetor adjustment or setting

* Main jet loose
¢ Main jet O-ring damage

® o & o

Rotary valve shaft seal leaking

Oil pump adjustment
Watercraft transportation

Worn needle(s) and seat(s)
Excessive rotary valve clearance

Check / adiust choke cable
Check / clean / replace

Check / clean / adjust, refer to
section 05-03

Check, refer to section 05-03
Check / replace, refer to section
05-03

Check / repiace, refer 1o section
03-06

Check / adjust, refer to section 06-02
Turn fuel valve to OFF

Check, refer to section 05-03
Check, refer to section 03-06

Difficuit to start

Incorrect rotary valve timing
Excessive rotary valve clearance

e Check / adjust, refer to section 03-06

Check, refer to section 03-06
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Section 13 TROUBLESHOOTING

ENGINE OVERHEATS

OTHER OBSERVATION

POSSIBLE CAUSE

REMEDY

Overheating beeper sounds

* Restricted jet pump water intake

¢ Cooling system restriction

¢ Grounded temperature sensor or
sensor wire

|« Check/clean

e Check /flush, refer to section 04-03
* Check /repair / replace

ENGINE CONTINUALLY BACKFIRES

OTHER OBSERVATION

POSSIBLE CAUSE

REMEDY

Weak spark

Fouled, defective spark plugs
Rev limiter malfunction

* Clean/replace
e Check / replace, refer to section
07-06

| ignition timing

| * Incorrect setting

Flywheel key sheared

Check / reset, refer to section 07-02
Check / replace

3 Rotary valve

Timing incorrect

Check / reset, refer to section 03-06

Carburetor { » Carburetion too lean * Check / adjust, refer to section 05-03
Engine * Intake leak / crankshaft seal failure ¢ Pressure check engine to
48 kPa (7 PSH)
ENGINE DETONATION OR PINGING
OTHER OBSERVATION POSSIBLE CAUSE REMEDY
Ignition * Timing too far advanced * Check/reset

Spark plug heat range too high

Check / change to correct range

Engine temperature

* Engine overheating

* Poor quality fuel

Check, refer to section 03-01 and
04-01 or to engine overheat
* Use good quality fuel
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Section 13 TROUBLESHOOTING

ENGINE LACKS ACCELERATION OR POWER

OTHER OBSERVATION

POSSIBLE CAUSE

REMEDY

e ® o o o 0 @

¢ \Weak spark

Carburetion, jetting too rich / lean
Throttle does not open fully

Low compression

Exhaust system restriction
Water in gas or ol

Debris in needie valve

Impeller trailing edge damaged

¢ Twisted crankshaft

*® @ » @ & o @

e Check /replace, refer to section
07-06

Check / adjust, refer to section 05-03
Check / readjust

Check / repair, refer to section 03-03
Check / clean

Check / siphon / replace

Check / clean, refer to section 05-03
Check / replace, refer to section
08-01

¢ Check, refer to section 03-05

ENGINE RUNS TOO FAST

OTHER OBSERVATION

POSSIBLE CAUSE

REMEDY

Engine RPM too high

* Faulty rev limiter
» improper impeller pitch {too low)

* Check, refer to section 07-06
s Check /replace, refer to section
08-01

Jet pump cavitation

* Damaged leading or trailing edge of
impeller

* Check /replace

ONOTE : Leading edge damage
contributes to poor performance
from start. Trailing edge damage contrib-
utes to poor top performance and stator
vanes erosion.

Jet pump ventilation

* Pump housing or ride shoe air leak

e Check /reseal, refer to section 08-01

ABNORMAL NOISE FROM PROPULSION SYSTEM

OTHER OBSERVATION

POSSIBLE CAUSE

REMEDY

¢ Weeds / debris caught in pump
intake or impeller
e [ow oil level in pump housing

Damaged or bent drive shaft

¢ Broken motor mounts

s Rusted/worn hull seal carrier

¢ Check/clean

Check / troubleshoot source of
leak / refill supply, refer to section
08-01

Check / replace, refer to section
08-01

Check / replace, refer to section
03-02

Check / repair, refer to section 08-01

L ]

-
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