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SAFETY NOTICE

SAFETY NOTICE

This manual has been prepared as a guide to
correctly service and repair 2011 Sea-Doo® wa-
tercraft as described in the modal list in the
INTRODUCTION.

This edition was primarily published to be used
by technicians who are already familiar with all
service procedures relating to BRP products.
Mechanical technicians should attend training
courses given by BRPTI.

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

The contents of this manual depicts parts and pro-
cedures applicable to the particular product at the
time of writing. Service and Warranty Bulletins
may be published to update the content of this
manual. Dealer modifications that were carried
out after manufacturing of the product, whether
or not authorized by BRP. are not included.

In addition, the sole purpose of the illustrations
throughout the manual, is to assist identification
of the general configuration of the parts. They are
not to be interpreted as technical drawings or ex-
act replicas of the parts.

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

The engines and the corresponding components
identified in this document should not be utilized
on praductls) other than those mentioned in this
document.

It 15 understood that certain modifications may
render use of the watercraft illegal under existing
federal, provincial and state regulations.

This manual emphasizes particular information de-
noted by the following wording and symbols:

A WARNING

Indicates a potential hazard that, if not
avoided, could result in serious injury or
death.

A CAUTION Indicates a hazardous situation
which, if not avoided, could result in minor or
moderate injury.

e f(® 3 Indicates an instruction which, if not
followed, could result in severe damage to ve-

- NCE COmMPONnents Or oiner properny. www IET-STAR P

NOTE: Indicates supplementary information re-
quired to fully complete an instruction.

Although the mere reading of such information
does not eliminate the hazard, your understand-
ing of the information will promote its correct
use. Always use common shop safety practice.

It is understood that this manual may be trans-
lated into another language. In the event of any
discrepancy, the English version shall prevail.

BRP disclaims liability for all damages and/or in-
juries resulting from the improper use of the con-
tents. We strongly recommend that any services
be carried out and/or verified by a highly skilled
professional mechanic.




INTRODUCTION

INTRODUCTION

This shop manual covers the following BRP made
2011 Sea-Doo watercraft models.

VEHICLE INFORMATION
HULL IDENTIFICATION NUMBER

The hull identification number is composed of 12

ssed a5 a digitl

The information and component/system descrip-
tions contained in this manual are correct at time
of writing. BRP however, maintains a policy of
continuous improvement of its products without
imposing upon itself any obligation to install them
on products previously manufactured.

Due to late changes, there may be some differ-
ences between the manufactured product and the
description and/or specifications in this document.

BRP reserves the right at any time to discontinue
or change specifications, designs, features, mod-
els or equipment without incurring abligation.

X

It is located on the deck at the rear of watercraft.

MODEL MODEL NUMBER

GTI Limited 39BA, 39BB (H.I.N.)

araE gggg. 24BB, 24BC, 30BA, digts:

GTI 23BA, 23BB YDV 12345 L 4 95

GTS 25BA, 43BA, 43BB Model year

GTX Limited iS 18BA, 18BB sl sy
Manth of production

GTK 15 338A Sarial number (a lettar may also pa

GTX 38BA, 38BB, 42BA, 42BB A

RXT iS 34BA, 34BB

RXT-X aS 41BA

RXT-XRS aS 41BB

RXT X 31BA

RXT XRS 31BB

RXT 178A, 17BB

WAKE 35BA, 35BB

WAKE PRO 26BA, 26BB

aenal DORO0E 13 b

TYPICAL
1. Holl Identification Number (H [N - 35 and 15 models

TYPICAL
1. Hull identification NumBer (H.1.N.) - models without 8§ and IS

smrd011-002




INTRODUCTION

ENGINE IDENTIFICATION
NUMBER (E.I.N.)

The Engine Identification Number 15 located on
front end of the engine.

BOMBARCHER - AOTAR QMMM
AREEFRCHEH
ARONTANT FMGMT WO
TYPE 1583 RADE IN AURTEA

i — e
DATE OF BWCENE IASUFATTURE
T Ei
{ |

PR TD OWWI T BAMUAL FON
ELNTENARCE B CIC A TRON
ARG ADLHS T RTY

FIEDORL

TYPICAL
1. Engine identification Mumoer (E.LN.J

HOISTING A WATERCRAFT

To work on a watercraft, you should mount it se-
curely on a stand.

The LIFTING STRAP (P/N 529 036 171) MUST be
used to hoist and mount the watercraft on a
stand.

Wed(® 4 Using any lifting strap kit other than
the one recommended may cause damage to
»the vehicle. Bumpers could be torn off.

WWWIET-STAR.IP

00 E 00

TVPICAL
ENGINE EMISSIONS
INFORMATION

Manufacturer's Responsibility

Since production of the 1989 model year engines,
PWC manufacturers of marine engines are re-
quired to determine the exhaust emission levels
for each engine horsepower family and certify
these engines with the United States of Amer-
ica ENVIRONMENTAL FROTECTION AGENCY
(ERA). An emissions control information label,
showing emission levels and engine specifica-
tions, must be placed on each vehicle at the time
of manufacture.

Dealer Responsibility

When servicing all 1999 and moere recent
SEA-DOQ watercrafts that carry an emissions
control information label, adjustments must be
kept within published factory specifications.

Replacement or repair of any emission related
component must be executed in a manner that
maintains emission levels within the prescribed
certification standards.

Dealers are not to modify the engine in any man-
ner that would alter the horsepower or allow emis-
sion levels to exceed their predetermined facton,
specifications.

Exceptions include manufacturers’ prescribed
changes, such as altitude adjustments

Owner Responsibility
The ownerfoperator is reguired 10 have en

mainienance pemormeda o mamnian i

im0
o
L3
(]
(I

}
i L
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INTRODUCTION

The ownerfoperator is not to, and should not al-
low anyone else to modify the engine in any man-
ner that would alter the horsepower or allow emis-
sions levels to exceed their predetermined factory
specifications.

EPA Emission Regulations

All new 1999 and more recent SEA-DOQO water-
crafts manufactured by BRP are certified to the
EPA standards as conforming to the requirements
of the regulations for the control of air pollution
emitted from new watercraft engines. This certi-
fication is contingent on certain adjustments be-
ing set to factory standards. Far this reason, the
factory procedure for servicing the product must
be strictly followed and, whenever practicable, re-
turned to the original intent of the design.

The responsibilities listed above are general and
in no way a complete listing of the rules and regu-
lations pertaining to the EPA requirements on ex-
haust emissions for marine products. For more
detailed information on this subject, you may con-
tact:

For All Courier Services:

U.S. Environmental Protection Agency
Office of Transportation and Air Quality
1210 L Street NW

Washington D.C. 20005

Regular US Postal Mail:

U.S. Environmental Protection Agency
Office of Transportation and Air Quality
1200 Pennsylvania Ave. NW

Mail Code 6403J

Washington D.C. 20460

INTERNET WEB SITE: http://www.epa.gov/otag
E-Mail: otagpublicweb@epa.gov

MANUAL INFORMATION
MANUAL PROCEDURES

NMany of the procedures in this manual are inter-

= 3'-.5: Before undertaking any task, you should
re=d 2nd thoroughly understand the entire section
or subs=ction inwhich the procedure is contained.

mormoer of procedures throughout the book

r uss of =secia| tools. Before com-
proced be sure that you have
tools 'e“.'ez:i or their approved

The use of RIGHT (starboard) and LEFT Jfport) in-
dications in the text are always referenced to the
driving position (when sitting on the watercraft),

g O0S0 T 1003 .

1. Left fport)
2. Right (starboard)

Other common terms used in the marine indus-
try are the BOW (front of the watercraft), and the
STERN (rear of the watercraft).

This manual uses technical terms which may be
different from the ones in the BARTS C&TA!.OGS

When ordering parts always refer to the specific
model PARTS CATALOGS.

MANUAL LAYOUT

This manual is divided into many major sections as
can be seen in the main table of contents at the
beginning of the manual.

Each section is divided into various subsections,
and again, each subsection has one or more divi-
sions.

lllustrations and photos show the typical construc-
tion of various assemblies and, in all cases, may
not reproduce the full detail or exact shape of the
parts used in a particular model vehicle. However,
they represent parts which have the same or a
similar function.

=m0 1-002




INTRODUCTION

TYPICAL PAGE

Bection 08 ENGINE
Subsection 01 IMAGNETD) -

Subsection title

Indicates applicable —— 3 ffadei

—>MAGNETO

models.

Exploded view assists

you in idantifying parts

and their related
positions.

Y

MEW indicates that the

part must be replaced
with & new one

ustration number

5 Nem
(48 [BPdn)

A

for publishing process

Document number for
publishing process. l e

Drop represants a
service product
to be applied.

Dotted box containg

parts applicable o a
specilic modal,

Bold tace number

e—— 1 Isused toidentify
a part refarred 1o

the taxt.

wat—— Page number

Specific torgue applicable 1o this installation

W[ F[% Y Pay attention 1o torque specifications.
Some of these are in Ibf+in instead of bfsft.

Use appropriata torgque wranch

Tyrpecai_ e, 20088

smra0 1002

WWW.IET-STAR.IP
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TYPICAL PAGE

Tittla in bold
ndicates category
of info on 10 bha
carmad out

Reference to a
specific section
or subseact

Indicates companent
proceduras apply 1o

# ————®=Magneto Flywhes! Removal

Soction 03 ENGINE
Subsection 09 (MAGNETO SYSTEM)

— > GENERAL

Torgue  wrench tghiening  specifications
reuat e aiviethy adhaced o

Locking devices fe.g. locking tabso. olastic
Fop nuls, asll-locking fastanads, aic) Must
e replaced with new anes

PROCEDURES

——®MAGNETO FLYWHEEL

Magneto Flywhes! Cleaning

Clapr all maiad compdnants in § son-faodus miotsl
tigangr

CAUTIIN: Cloan magneto lywheol using only
a choan cloth

Samove muffae refer f the EXYRALET SYSTEN

——

TYPICAL"
indicates a genaral
view which may
not reprasent exact
datails

|

Bold face number following par
rame refers 1o exploded view
at beginming of subsection

|
Call-outs pertaining
to-above lustratior

llystration abways
faliows text to wihich
it applies

Italic bold face type-

procedura ap
to a specifi
miodelis)

4"
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INTRODUCTION

TIGHTENING TORQUE

Tighten fasteners to the torque specified in the exploded view(s) and/or in the written procedure. When
a torque is not specified, the torque normally recommended for a specific fastener should b fer
to the fallowing table.

ih
i
i
1

I
1]
"

(]

A WARNING

Torque wrench tightening specifications must be strictly adhered to.
Locking devices must be replaced when removed (e.g.: locking tabs, elastic stop nuts, self-lock-
ing fasteners, cotter pins, etc.).

In order to avoid a poor assembly, tighten screws, bolts, or nuts in accordance with the following proce-
dure:

1. Manually screw all screws, bolts andfor nuts.
2. Apply half the recommended torque value.

(ll°1I#% ] Be sure to use the recommended tightening torque for the specified fastener used.

NOTE: Whenever possible, always apply torque on the nut.
3. Tighten fastener to the recommended torque value.

NOTE: Always torque screws, bolts and/or nuts using a crisscross pattern when multiple fasteners are
used to secure a part (e.g. a cylinder head). Some parts must be torqued according to a specific se-

quence and torque pattern as detailed in the installation procedure.

10.9
Property
class and
head
markings
Property
class and
nut
markings
ADGARRS
FASTENER FASTENER GRADE/TORQUE
SIZE 5.8 Grade 8.8 Grade 10.9 Grade 12.9 Grade
M4 1.5 -2 Nem 2.5-3Nem 35 -4Nem 4 = 5 Nemn
(13 = 18 Ibfein) {22 = 27 Ibfein) (31 - 35 Ibfeft) (35 — 44 ibieft)
M5 3-35N*m 45 -55N*m 7-85N*m B - 10N*m
(27 = 31 lbfeft) (40 = 47 Ibfefy) (62 - 75 Infeft) (71 — 82 ibfeft)
6.5 - B.5Nem B—12Nem 10.6 = 15 Nem ;
; M (58 - 75 Ibfeft) (71 - 106 Ibfeft) (93 - 133 Ibfein) 16Nsm (142 Ibfein)
Ma 15 Nem (133 Ibfein) 25 Nem (18 1bfeft) 32 Nem (24 |Ibfeft) 40 Nem (30 Ibfeft)
M10 28 Nem (21 Ibieft) 48 Nem {35 Ibfeft) 61 Nem (45 Ibfeft) 73 Nem (54 |bfeft)
M12 52 Nem (38 Ibfeft) 85 Nem (B3 Ibfeft) 105 Nem (77 Ibfeft) 128 Nem (84 [bfeft)
M14 85 Nem (63 Infeft) 135 Nem (100 Ibfeft) 170 Nem (125 Ibfeft) 200 Nem (148 Ibreft]
a0t 1007 XV
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INTRODUCTION

FASTENER INFORMATION

el Most fasteners are metric. Mis-
matched or incorrect fasteners could cause
damage to the vehicle.

SELF-LOCKING FASTENER
PROCEDURE

TYPICAL — SELF-LOCKING FASTENER

The following describes common procedures
used when working with self-locking fasteners.
Jse a metal brush or a tap to clean the hole prop-
erly, then use a solvent. Allow the solvent time
1o act, approximately 30 minutes, then wipe off.
Solvent utilization is to ensure proper adhesion of
the product used for locking the fastener.

LOCTITE® APPLICATION
PROCEDURE

The following describes common procedures
used when working with Loctite products.

NOTE: Always use proper strength Loctite prod-
Jct 35 recommended in this Shop Manual.

Threadlocker Application for
Uncovered Holes (Bolts and Nuts)

1

l

g

t and nut) with solvent,

| 48

2, Apply LOCTITE PRIMER N (P/N 293 800 041) on
threads and allow to dry. r

3. Choose proper strength Loctite threadlocker.
4. Fit bolt in the hole.

5. Apply a few drops of threadlocker at proposed
tightened nut engagement area.

6. Position nut and tighten as required.

Threadlocker Application for Blind
Holes

1

\\%

|G TR0

1. On fastaner threads
2. On threads and at the bottom of hole

1. Clean threads (bolt and hole) with solvent.

2. Apply LOCTITE PRIMER N (F/M 293 B0OD 041) on
threads (bolt and nut) and allow to dry for 30
seconds.

3. Choose proper strength Loctite threadlocker.

4, Apply several drops along the threaded hole
and at the bottom of the hole.

5. Apply several drops on bolt threads.
6. Tighten as required.

smra01 10027




INTRODUCTION

Threadlocker Application for Stud
Installation in Blind Holes

Threadlocker Application for
Pre-Assembled Parts

0

1. On stud threads
2. On threads and in the hola
3. On rataining nut thresds

1. Clean threads (stud and hole) with seolvent.

2. Apply LOCTITE PRIMER N (P/N 253 B0OO 041) on
threads and allow to dry.

3.Put 2 or 3 drops of proper strength Loctite
threadlocker on female threads and in hole.

NOTE: To avoid a hydro lock situation, do not ap-
ply too much Loctite.

4. Apply several drops of proper strength Loctite
on-stud threads.

B. Install stud.
6. Install cover, part, etc.

7. Apply a few drops of proper strength Loctite on
uncovered stud threads.

8. Install and tighten retaining nut(s) as required.

armr2011-002
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Apply harg
Do not apply

B =

. Clean bolts and nuts with solvent.
. Assemble components.
. Tighten nuts.

. Apply a few drops of proper strength Loctite on
bolt/nut contact surfaces.

5. Avoid touching metal with tip of flask.

NOTE: For preventive maintenance on exist-
ing equipment, retighten nuts and apply proper
strength Loctite on bolt/nut contact surfaces.

2 W =

Threadlocker Application for an
Adjustment Screw

-

1. Adjust screw 10 proper setting.

2. Apply a few drops of proper strength Loctite
threadlocker on screw/body contact surfaces.

3. Avoid touching metal with tip of flask.

XX




INTRODUCTION

NOTE: If it is difficult to readjust, heat screw with
a2 soldering iron (232°C (450°F)).

Application for Stripped Thread Repair

S
o

ROOAICA 4 7

Aalaase agent
Stnpped threads
Form-A-Thread
Tape

Cleaned bolt
Flate

New threads
Threadlocker

4 L) by =

RN T

Standard Thread Repair

Follow instructions on Loctite FORM-A-THREAD
81668 package.

If 2 plate is used to align bolt:
1. Apply release agent on mating surfaces.
2. Put waxed paper or similar film on the surfaces,

Twist bolt when inserting it to improve thread
conformation.

NOTE: NOT intended for engine stud repairs.
Repair of Small Holes/Fine Threads

Opuon 1: Enlarge damaged hole, then follow
STANDARD THREAD REPAIR procedure.

Ootion 2: Apply FORM-A-THREAD on the screw
and insart in damaged hole.
Permanent Stud Installation (Light Duty)
Jse a stud of the desired thread length.
2 DO NOT apply release agent on stud.

2 Folliow Standard Thread Repair procedure.
£ Allow 30 minutes for Loctite FORM-A-THREAD

T =

Ve S

S Complete part assembly,

Gasket Compound Application

el QAC-00E
Proper strength Loctite
2. Loclite Primer N (PN 283 800 041) and Gasker Eliminator 518

(PN 283 BOO 038) on both sides of gasker
3. Loctita Primer N only

1. Remove old gasket and other contaminants us-
ing LOCTITE CHISEL (GASKET REMOVER) (P/N 413
708 500). Use a mechanical means only if nec-
essary.

NOTE: Avoid grinding.

2. Clean both mating surfaces with solvent.

3. Spray Loctite Primer N on both mating surfaces

and on both sides of gasket and allow to dry 1
or 2 minutes.

4, Apply LOCTITE 518 (P/N 293 800 038) on both
sides of gasket, using a clean applicator.

5. Place gasket on mating surfaces and assemble
parts immediately.

NOTE: If the cover is bolted to blind holes, apply
proper strength Loctite in the hole and on threads.
Tighten fastener.

If holes are sunken, apply proper strength Loctite
on bolt threads.

6. Tighten as usual.

Threadlocker Application for Mounting
on a Shaft

Mounting with a Press

armr2011-002
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ADGAIUA

. Bearing
2. E"n:aper sirength Loctile
3. Shafr

1. Clean shaft external contact surface.

2. Clean internal contact surface of part to be in-
stalled on shaft,

3. Apply a strip of proper strength Loctite on cir-
cumference of shaft contact surface at inser-
tion or engagement point.

NOTE: Retaining compound is always forced out
when applied on shaft.

4. DO NOT use antiseize Loctite or any similar
product.

5. No curing period is required.
Mounting in Tandem

1. Apply retaining compound on internal contact
surface (bore) of parts to be installed.

2. Continue parts assembly as per previous illus-
tration

Threadlocker Application for Case-In
Components (Metallic Gaskets)

Apaazia 1

Frapar strangth Loctite

1. Clean inner housing diameter and outer gasket
diameter

2. Spray housing and gasket with LOCTITE PRIMER
M (P/N 293 800 041)

3. Apply a strip of proper strength Lactite on lead-
ing edge of outer metallic gasket diamster

NOTE: Any Loctite product can be used hers. A
low strength liquid i1s recommended as norma
strength and gap are reqguired.

4. Install according to standard procedurs

5. Wipe off excess product.

6. Allow 30 minutes for product to cure

NOTE: Normally used on worn-out housings o
prevent leaking or sliding.

It 1s generally not necessary to remove gasket
compound applied on outer gasket diameter

WWW IET-STAR.IP



SERVICE TOOLS INDEX

S-F-"IN MAGNETO HARNESS
{F’fN 529 035 016}

P

101-102

Page:

BEARING SUPPORT/PUSHER
(P/N 528 035 850)

Page: 61-62

4-PIN SOCKET
(P/N 529 035 948)

Page: 58, 62

DIAGNOSTIC HARMNESS
(PN 528 036 188)

Page: 280, 342, 385, 393-400, 433
436437, 470, 485491, 746

BLIND HOLE BEARING PULLER SET
(PN 528 038 117)

Fage: 101

DIGITAL INDUCTIOMN TACHOMETER
{P/N 529 014 5001

Page: 288

ADAPTER HOSE
{PfN 529 035 652

e,

Page: 115

CAMSHAFT LOCKING TOOL
(P/M 529 035 B38)

Page: 54, 161

ALIGNMENT SHAFT ADAPTER
(PN 522 038 719)

Page: 26-28

CRANKSHAFT LOCKING TOOL
(P/N. 528 035 821)

—==  — ]

Page: 184, 188, 190, 195

DRIVE SHAFT ADAPTER
(PN 529 035 985

Page: 154

ALIGNMENT SHAFT SUPFORT
(PN 528 035 506)

. —

Page: 26

CRIMPING TOOL (HEAVY GAUGE
WIRE)

(P/M 529 035 730

Page: 751

DRIVE SHAFT C-CLIP REMOVER
(PN 529 036 026)

Page: 542

ALIGNMENT SHAFT
(P/N 295 D00 141)

Page: 26-29

D.E.S.S. POST REMOVER
[P/N 529 035 943)

Page: 481

ECM ADAPTER TOOL
(F/N 529 036 166)

Page: 117, 134, 205, 2
314,316, 318, 320, 338
400, 741

) 4o
[T ]
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SERVICE TOOLS INDEX

ECM TERMINAL REMOVER 2.25
(P/M 529 036 175

o U

=23 i =

I l-‘_ﬁlil‘ |

= L) m

438, 443, 470, 489, 404-495,
582-585, 587

[43]

HAMDLE
(PN 420 877 BEOD)

Page: 107, 193

L Gt M kD

MPELLER REMOVER/INSTALLER
{P/N 529 035 B20)

Page: 100, 529-531, 533, 536

FLUSHING CONNECTOR ADAPTER
(PN 295 500 473)

Page: 83

IMPELLER REMOVER/INSTALLER
(PN 528 035 9566

Page: 529-531, 533, 536

FUEL HOSE ADAPTER
RN 528 036 023)

| yvm— 0 | R e

Page: 335

IMPELLER SHAFT BEARING TOOL
(P/M 529 036 168)

Page: 533-534

FUEL HOSE DISCONNECT TOOL
(PN 528 036 037)

B iEE i - ; = s T
FUEL PUMP MODULE SOCKET
. 2.2 B30 19

IMPELLER SHAFT PUSHER
(P/M 529 035 955)

T |
rage 533-534

RGE HOSE PINCHER
29 032 500)

REBRE i
¥,

Ll B
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SERVICE TOOLS INDEX

MAGNETO HARNESS & PINS
[P/ 295 00D 136)

u

Page: 582

PISTON CIRCLIF INSTALLER
(P/M 529 035 765]

Page: 181

MPI-2 DIAGNOSTIC CABLE
(PN 710 000 B851)

po

Page: 209

PRESSURE CAP
(P/M 529 036 172}

Page: 518

(F}]
L}
m

(1]

{P/N 529 035 81

Page: 535

MPL2 INTERFACE CARD
iP/N 523 036 018)

Page: 210

PRESSURE GAUGE
(P/M 529 035 709}

SN

Page: 115, 335

SMALL HOSE PINCHER |
(P/N 295 000 078)

Page: 332-333

STARTER DRIVE SEAL PUSHER
(P/N 420 B76 502)

C{( (op

Page: 101, 193

OETIKER PLIERS
(P/N 295 000 070}

Page; 100, 146, 336

PTO SUPPORT TOOL
(F/N 528 035 B42)

Page: 543, 46

STEERING CABLE TOOL
(P/N 295 000 145)

© 1)

Page: 465

OIL SEAL GUIDE
(P/MN 5289 035 B22)

Page: 123

PUMP PLATE
(P/N 528 036 224)

Page: 26, 521-522

SUCTION PUMP
(P/N 529 035 880)

——

¢

Page: 18, 95, 113
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SUPERCHARGER GEAR HOLDER
{P/N 529 036 025)

Page: 55




SERVICE TOOLS INDEX

Page: 128

SUPERCHARGER RETAINING KEY
B 529 036 027)

N

Page: 58-59, 64

THRU-HULL ADAPTER
(F/N 529 036 193

Page: 28

VALVE SPRING COMPRESSOR CUP
iP/N 529 036 073)

€0

Page: 165

TORX ADAPTER
(F/N 529 035 938)

Page: 57, 65

VALVE SPRING COMPRESSOR
{F/N 528 035 724)

Page: 165

SUPERTANIUM DRILL BIT 3/16°
(P/N 529 031 BOO)

=z A
Page: 560, 594, 615-616, 618, 650

SUPPORT PLATE
(P/N 529 035 847}

8

Page: 55, 58, 61-62

VACUUM/PRESSURE PUMP
(F/N 529 021 800)

Page: 68, 73. 146, 331, 378, 519

WATER PUMP SEAL PUSHER
(PN 529 035 B23)

Page: 123-124

TEST CAP
(PN 528 035 981)

VALVE GUIDE FUSHER (6 MM
(P/N 529 036 087)

Page: 170

VALVE GUIDE REMOVER (6 MM)
(F/N 529 036 086)

Page: 170




Section01 MAINTENANCE
Subsection01 (BREAK-IN INSPECTION)

BREAK-IN INSPECTION

BRP recommends that the maintenance or inspection items listed in the following table be carried out

immediately after the first 10 hours of operation (break-in period).

NOTE: Some maintenance or inspection items listed in the following maintenance schedule may not be
applicable to every watercraft model (iS, aS, iBR and supercharger compenents). Follow maintenance

schedule as applicable to watercraft model.

REPLACE
ADJUST
BREAK-IN INSPECTION CHART LUBRICATE
CLEAN
INSPECT |
ENGINE
Engine oil and filter
Rubber mounts X
Corrosion protection X
Supercharger clutch X
EXHAUST SYSTEM
Exhaust system fasteners, hoses and components condition. Also inspect for leaks X [ 1 1
COOLING SYSTEM
Hose and fasteners X
Coolant X
FUEL SYSTEM
Fusl cap, filler nack, fuel tank, fuel tank straps, fuel lines and connections X
Fugl system leak test X
Throttle body
AlR INTAKE SYSTEM
Air intake silencer X | I |
ELECTRONIC MANAGEMENT SYSTEM
| EMS sensors X
.r:a_'t codes (ECM, IBR, iS, cluster) X
ELECTRICAL SYSTEM
Spark plugs X
| Elzctrical connections and fastening (ignition system, starting system, fuel injectors, fuse boxes etc.| X
znging cut-off switch X
| Maonitoring beepar X
| Battery and fasteners X
| STEERING SYSTEM
stesring cable and connections X
s1zening nozzle bushings X
TAS (z=22 NOTE 1 after break-in inspection chart) X
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Section01 MAINTENANCE
Subsection01 (BREAK-IN INSPECTION)

REPLACE
ADJUST
BREAK-IN INSPECTION CHART LUBRICATE
CLEAN
INSPECT
PROPULSION SYSTEM
Carbon ring and rubber boot {drive shaft) X
Impeller hoot A
Sacrificial anode (if so equipped) X
Impeller and impeller wear ring clearance X
Pump mounts X
iBR SYSTEM (intelligent Brake and Reverse)
iBR gate backlash X
IBR support plates X
IBR friction sleeves X
iBR connecting arms, sleeves and bushings X
! iBR U lever, VTS trim ring, iBR gate and bushings X
iBR U arm 1o actuator shafl retaining screw torque (see NOTE 2 after break-in inspection chart) X
IBR protective guard X
i§ SYSTEM (intelligent Suspension)
iS5 oil X
iS position sensor b
aS SYSTEM (adjustable Suspension)
Nitrogen remote reservoir {adjustment knob, mounts) | | | | X [
HULL/BODY
Huill X
Ride plate and water intake grate
(1) Inspect operation

(2] Ensure proper torque of screws retaining iBR U arm to iBR actuator shaft. If retaining screws found loose, do not re-torque them.
Replace them with new ones

: 3 smra01 1048




Section01 MAINTENANCE
Subsection02 (MAINTENANCE SCHEDULE)

MAINTENANCE SCHEDULE

The maintenance schedule should be adjusted according to operating conditions and uss

NOTE: The schedule provides an equivalence between number of hours and months/year Maintenancs
operations should be carried out following whichever time frame comes due first.

IMPORTANT: Watercraft rental operations or intensive use of watercraft, will require grezter freguenc,
of inspection and maintenance.

When maintenance is completed, the maintenance reminders must be cleared using B.U.D.S. Befer 10
the (INFORMATION CENTER GAUGE] subsection.

NOTE: Some maintenance or inspection items listed in the following maintenance schedule may not be
applicable to every watercraft model (iS, a5, iBR and supercharger components). Follow maintenancs
schedule as applicable to watercraft model.

A: ADJUST 25 HOURS OR 3 MONTHS
s 50 HOURS OR 6 MONTHS
L: LUBRICATE 100 HOURS OR 1 YEAR
R: REPLACE 200 HOURS OR 2 YEAR
0: OPERATOR TO BE PERFORMED BY
D: DEALER
ENGINE
Engine oil and filter R D
Rubber mounts | 1] :
: (1] See NOTE 1 after maintenance schedule.
Corrosion protection L 0
Supercharger clutch R 0
EXHAUST SYSTEM
Exhaust system I.m{,' 0/ E;I[;?i:rse:'lushmg in salt water or foul
COOLING SYSTEM
Coolant [B] =N R D _
FUEL SYSTEM
iTC lever i JL 0/D 113} See NOTE 2 after maintenance schedule.
Fuel cap, filler neck, fuel tank, fuel tank straps, fuel lines and [ 44 0
connections |4] At storage period or after 100 hours of
Fuel system leak test | D |use whichever comes first,
Throttle body | D
AIR INTAKE SYSTEM
Air intake silencer l, C 0
Blow-by valve hose e D o
ELECTRONIC MANAGEMENT SYSTEMS
EMS sensars | 0
Fault codes (ECM, iBR, iS, Cluster] | B
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ction01 MAINTENANCE

Subssction02 (MAINTENANCE SCHEDULE)

25 HOURS OR 3 MONTHS

'.spetr 50 HOURS OR 6 MONTHS
- LUBRICATE 100 HOURS OR'1 YEAR
R REPLACE 200 HOURS OR 2 YEAR
0 OPERATOR TO BE PERFORMED BY
| O: DEALER
MNOTE
ELECTRICAL SYSTEM
Spark plugs | | R | D
gnition coils L L D
T Al I 0 I 1 Tt e
T - as required.
Engine cut-off switch | D
Manitoring beeper I 1]
Battery and fasteners | 5 D
STEERING SYSTEM
Steering cable and connections I D
Steering nozzle bushings | D |(6) Inspect operation.
0.TAS. B I 1]
PROPULSION SYSTEM
Carbon ring and rubber boat (drive shaft) I 0
JIPEE bhat : 2 {4) At storage period or after 100 hours
Impeller shaft seal, sleeve and O-ring | 4 D | of use whichever comes first.
Drive shaft/impeller splines I, L D {{7) Inspect each month (more often
Sacrificial anode (if so equipped) | m 1] L“E;:;La‘"r":mr use) and change when
Impeller and impeller wear ring clearance | D
Pump mounts I D
iBR SYSTEM l[intelligent Brake and Reverse)
iBR control lever (3 IL 0/D
iBR gate backlash | D
iBR support plates | D _
B R e Lot
BR connecting arms, sleeves and bushings I D |of use whichever comes first.
B8R U lever, VTS trim ring, iBR gate and bushings I D |8} See NOTE 3 after maintenance
I schedule
B8R U arm 1o actuator shaft retaining screw torgque :; D
27 protective guard I D
iS SYSTEM (intelligent Suspension)
Sal B | D |(8) Check pump reservoir oil level and for
o - san50f i D |system leaks.

o
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Section 01

Subsection 02

MAINTENANCE
(MAINTENANCE SCHEDULE)

ADJUST
CLEAN
INSPECT
LUBRICATE
REFLACE

DT TOR

: OPERATOR
: DEALER

PART/TASK
aS SYSTEM (adjustable Suspension)

0
D

25 HOURS OR 3 MONTHS

50 HOURS OR 6 MONTHS

100 HOURS OR 1 YEAR

200

HOURS OR 2 YEAR

TO BE PERFORMED BY

Nitrogen remote reservolr [adjustment knob, mounts)

|1

[o]

HULL AND BODY

Hull

0

Ride plate and water intake grate

0

(1) The supercharger clutch requires replacement when the SUPERCHARGER MAINTENANCE REQUIRED message is displayed on the
information center every 100 hours of operation or earlier depending on the riding style (speed, engine's RPM, water conditions). This
is determined by the engine management system, The supercharger clutch will need to be replaced within 5 hours of the message
display. The supercharger maintenance reminder must be reset using B.U.D.S. in order to reset the supercharger maintenance hour
counter, even if the maintenance was carried out before the reminder appeared in the information center

()

is felt, the lever must be taken apan, cleanad, inspected for wear and lubricated

(3]
them. Aeplace them with new ones

WWW.IET-STAR. TP

The iTC and iBR levers should be inspected by depressing and releasing the fevers to check for freedom of movement. If any friction

Ensure proper torque of screws retaining iBR U arm to iBR actuator shaft. If retaining screws are found looss, do not re-tarque




Section01 MAINTENANCE
Subsection03 (STORAGE PROCEDURE)

STORAGE PROCEDURE

SERVICE PRODUCTS

Description Part Number Page
DOW CORMNING 111 .. v ity Y 7O 00D Sasina By I |
LOCTITE 767 {ANTISEIZE LUBH[CANT# ...................................... 293 800 070 S I
XPS FUEL STABILIZER... ORI (< 1 (2 B o' 3 1 [ . P o |
XPS LLIBE 293600016 ... 3 14
PROCEDURES A WARNING

PROPULSION SYSTEM

XPS Lube Cleaning

Clean jet pump by spraying water in its inlet
and outlet and then apply a coating of XPS LUBE
(P/N 283 800 016) or equivalent.

A WARNING

Always remove tether cord from the engine
cut-off switch to prevent unexpected engine
starting before cleaning the jet pump area.
Engine must not be running for this opera-
tion.

Jet Pump Inspection

Remove impeller cover and check if jet pump is
water contaminated; if so, refer to JET PUMPsub-
section for the repair procedure.

FUEL SYSTEM

Fuel System Inspection

Verify fuel system. Check fuel hoses for leaks.
Replace damaged hoses or clamps if necessary.

Fuel System Protection

XPS FUEL STABILIZER (P/M 413 408 601) (or equiva-
lent) should be added in the fuel tank to prevent
fuel deterioration and fuel system gumming. Fol-
low manufacturer's instructions for proper use.

IS Fuel stabilizer should be added
prior to engine lubrication to ensure fuel sys-
tem component protection against varnish
deposits.

Fill up fuel tank completely. Ensure there is no wa-
ter inside fuel tank.

Always stop the engine before refueling.
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. Fuel tank may
be pressurized, slowly turn cap when open-
ing. When fueling, keep watercraft level.
Do not overfill or top off the fuel tank and
leave watercraft in the sun. As temperature
increases, fuel expands and might overflow.
Always wipe off any fuel spillage from the
watercraft. Periodically inspect fuel system.

Wel[¥q Should any water be trapped inside
fuel tank, severe internal damage will occur to
the fuel injection system.

ENGINE

Engine Qil and Filter Replacement

Change engine oil and filter. Refer to LUBRICA-
TION SYSTEM subsection.

Exhaust System Flushing
Flush the exhaust systemn. Refer to EXHALST
SYSTEM subsection.

Intercooler Draining (260 Engine)

It is important to expel any trapped water that may
have accumulated from condensation in the exter-
nal intercooler.

W[eXL[* 3 Failure to drain the intercooler may
cause severe damage to this component.

Proceed as follows:

i§ and a8 Models

1. Open the boarding platform and remove the RH
storage bin,

11
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Section01 MAINTENANCE
Subsection03 (STORAGE PROCEDURE)}

l-‘-ﬂml L5208
TYPICAL

!. Flushing adaptor (PN 285 500 473)
2. Hose 13mm (1/2in]

3 Air hose male adaprer

W(eXI[¥ ] Failure to drain the exhaust mani-
fold may cause severe damage to components.

Engine Coolant Replacement

Antifreeze should be replaced every 200 hours or
every two years to prevent antifreeze deteriora-
tion.

(eJi(*Y Failure to replace the antifreeze as
recommended may allow its degradation that
could result in poor engine cooling.

If coolant is not replaced, test the coolant density
using an antifreeze hydrometer.

Replace coolant if necessary. For the coolant re-
placement procedure, refer to COOL/ING SYSTEM
subsection.

Improper antifreeze density may
result in coolant freezing should the vehicle
be stored in area where the freezing point
is attained. This could seriously damage the
engine.

Engine Internal Lubrication

Engine must be lubricated to prevent corrosion on
internal parts.

Lubrication of the engine is recommended at the
end of the season and before any extended stor-
age period to provide additional corrosion protec-
tion. This will lubricate the engine intake valves,
the cylinders and the exhaust valves.

To lubricate the engine, proceed as follows:
1. Open seat.

IS and aS Models

2. Remove the rear ventilation box.

All Models
3. Disconnect ignition coil connectors.

smird01 1-004
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A WARNING

When disconnecting coil from spark plug, al-
ways disconnect coil from main harness first.
Never check for engine ignition spark from
an open coil and/or spark plug in the engine
compartment as the spark may cause fuel va-
pors to ignite.

eLI% 3 Never cut the locking ties of ignition
coil connectors. This would allow mixing of
the wires between cylinders.

4. Clean the area around the ignition coils 10 avoid
dirt falling into a cylinder.

5. Remove ignition coils.

6. Unscrew spark plugs.

7. Using an ignition coil as a puller, remove spark
plugs.

8 1]

FRCE-01 60308

gu.'.'tjc:ln coil

2 Spark plug

8. Spray XPS LUBE (P/N 293 600 016) into each
spark plug hole,

9. Crank the engine a few turns to distribute the
oil on cylinder wall.

NOTE: To crank engine, use the drowned mode
to avoid injecting fuel, Fully depress throttle lever
and hold for cranking engine.

10. Apply LOCTITE 767 (ANTISEIZE LUBRICANT)
(P/N 293 800 070) on spark plug threads then
reinstall them.

NOTE: Refer to /GN/TION SYSTEM subsection
for details on installing the spark plugs and igni-
tion coils.



Section01 MAINTENANCE
Subsection03 (STORAGE PROCEDURE)

11. Prior to inserting the ignition coil onto its spark
plug, apply some DOW CORNING 111 (P/N 413
707 000) around the seal area that touches the
spark plug hole.

12. Reinstall ignition coils.

13. Ensure the seal seats properly with the engine
top surface.

14. Reconnect ignition coil connectors.
15. Install all other removed parts.

ELECTRICAL SYSTEM

Battery Removal

For battery removal, cleaning and storage, refer to
CHARGING SYSTEM subsection.

ENGINE COMPARTMENT

Engine Compartment Cleaning

1. Clean the bilge with hot water and a mild deter-
gent, or using bilge cleaner.

2. Rinse thoroughly.

3. Lift front end of watercraft to completely drain
bilge. Refer to appropriate HULL subsection for
bilge drain plug removal.

Anticorrosion Treatment

Wipe off any residual water in the engine compart-
ment,

Spray XPS LUBE (P/M 293 600 016) over all metallic
componants in engine compartment.

NOTE: The seat should be left partially open
during storage. This will prevent engine compart-
ment condensation and possible corrosion,

BODY AND HULL

Body and Hull Cleaning

Wash the body with a soap and water solution
(only use a mild detergent). Rinse thoroughly with
fresh water, Remove marine organisms from the

hull

il l Never clean body parts or hull with
strong detergent, degreasing agent, paint thin-
ner, acetone, eic.

o2 damaged labels/decals.

red, refer to 800 Y subsection.

Hull Repair

If any repair is required, refer to appropriate HULL
subsection, -

Body and Hull Protection
Apply a good quality marine wax on body and hull.

If the watercratt s 10 be stored outside, cover it
with an opague tarpaulin to prevent sun rays and
grime from affecting the plastic components, wa-
tercraft finish as well as preventing dust accumu-
lation

\[e1I(¥ ] The watercraft should never be left
in water for storage, stored in direct sunlight
or stored in a plastic bag.

Amr201 1004
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(PRESEASON PREPARATION

PRESEASON PREPARATION

Proper vehicle preparation is necessary after the
winter months or when a watercraft has not been
used during 4 months.

Any worn, broken or damaged parts found during
the storage procedure should have been replaced.
If not, proceed with the replacement.

Referring to the maintenance schedule, carry out
the maintenance procedures for every item spec-
ified in the columns 100 HOURS OR 1 YEAR, and
TO BE PERFORMED BY

[a amusT 1 75 HELIRS DR 3 MONTHS
s
C o ‘\:&u JAOURS O & MW TS
™\ a2 HOURS 0 LYEAR

It NSPECT
b HOLES: DR YEAR |

L LUBREATE
H: JE PLACT

1 |
i-:-ummlm Ll |
|0 DeaLER .
P LU |

i?:qw. =i and 1 1 0

I 1 + |
\I.?I_nhl-r-mlr | [ 4 R 100) S POTE § wiay e iwniarcm |
{u] ] o |

T TR

|
| S rrcaeper- e | &m '

| FOEALST SYSTEM

=

I Dy ey o gty wighen
T AR L

=

St g | |

U'se these columns

Furthermere, proceed with the following:

Watercraft Prepared as per Storage Procedure

— Ensure battery is fully charged.

- Reinstall the battery.

- T_esi ride watercraft to confirm proper opera-
tion.

Watercraft Not Prepared as per Storage Proce-

dure

- Ensure battery is fully charged.

- Replace engine oil and filter.

— Drain fuel tank and fill with fresh fuel.

- Reinstall the battery.

— Test ride watercraft to confirm proper opera-
tion.

WWW IET-STAR.IP
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SPECIAL PROCEDURES

SERVICE TOOLS

Description Part Number Pa
LARGE HOSE PINCHER......coerisreresrsssassesrsssessressssesarsesrresmmsreres. D28 032 500 ooiiiiiremeerreesrernnnennrerasannns 19
T T I P NI s it P i e S S Mo P TOND D AR 01 00 (5 A £ F O S g P s 18

GENERAL

Refer to the following special procedures accord-
ing to the specific event. Procedures described
may not be applicable to every watercraft model.

PROCEDURES

TOWING THE WATERCRAFT IN
WATER

Special precautions should be taken when towing
a Sea-Doo watercraft in water.

The maximum recommended towing speed is
24 km/h (15 MPH).

This will prevent the exhaust system from fill-
ing with water, which may lead to water being
injected into and filling the engine. Without the
engine running, there isn't any exhaust pressure
to push the water out the exhaust outlet.

Failure to follow these instructions
may result in damage to the engine. If you
must tow a stranded watercraft in water, be
sure not to exceed the maximum towing speed
of 24 km/h (15 MPH).

SUBMERGED WATERCRAFT

Never try to crank or start engine.
Water trapped in the intake manifold would
flow towards the engine and possible cause
severe engine damage.

1. Drain bilge.

2. If the watercraft was submerged in salt water,
rinse the bilge and all components thoroughly
with fresh water using a garden hose to stop
the salt corroding effect.

3. Check for water in the intake system. If wa-
ter found in the intake system, refer to WA-
TER-FLOODED ENGINE in this subsection.

Engine Lubrication

Refer to WATER-FLOODED ENGINE in this sub-
section.

Fuel Inspection

Check fuel tank for water contamination. If nec-
essary, siphon and refill with fresh fuel.

WATER-FLOODED ENGINE

If the engine is flooded with water, it must be ser-
viced within a few hours after the event. Other-
wise, the engine will have to be overhauled.

— Never try to crank or start the engine. Water
trapped in the intake manifold would enter
the combustion chamber through the intake
valves and may cause damage to the engine.

- An engine flooded with water must be prop-
erly drained, lubricant replaced (oil change),
operated (boil out procedure), then lubricant
replaced again, otherwise parts will be seri-
ously damaged.

Exhaust System Draining

If water is suspected to be in the exhaust system,
remove the exhaust pipe and the muffler. Drain
them or siphon the water out of them. Refer to
EXHAUST SYSTEM subsection.

Intake System Draining

1. If water is present in the air intake silencer,
empty it. Refer to A/R INTAKE SYSTEM sub-
section.

2. Remove the air intake silencer and check for
water in the supercharger inlet hose. Remove
hose to empty it.

3. Remove the water from blow-by valve hose

4. If water is suspected in the intake manifold
remove the intake manifold and drain it. Then
siphon the water out from the intake valve
ports. Refer to INTAKE MANIFOLD subssc
tion.

WWWIET-STAR.IP



Section01 MAINTENANCE
Subsection05 (SPECIAL PROCEDURES)

Throttle Body Lubrication

The throttie body should be lubricated to flush out
zny water infiltration and to prevent corrosion.

Supercharger Servicing

215 and 260 Engines

If there is water in the oil or in the supercharger in-
et hose, the supercharger should be taken apart,

the components dried, and the slip clutch nee-
le bearings and shaft ball bearings replaced. Re-
fer to SUPEARCHARGER subsection,

L

Engine Oil and Filter Replacement

f the engine oil is contaminated with water (oil will
pe milky), change the engine oil and filter as per
following procedure.

1S and a8 Models
Remove the deck extension. Refer to 800Y sub-
section.

All Models

1. Using the SUCTION PUMP (P/N 529 035 B880),
siphon the contaminated oil from the engine
reservoir through the dipstick hole.

(el I[% W Never crank or start engine when
siphon tube is in dipstick hole. Never start
engine when there is no oil in engine.

lamove the suction pump tube from the dip-
stick hole.

nress throttle lever and HOLD it for

&
-

o3

on s

i

Agan, siphon the contaminated cil from the ol

~~~~~ cover. Refer to CYLINDER

s

ORO0RL 1

TYPICAL

1. \Valve cover
B. Wrap a piece of tape around the suction pump
tube 400 mm (16in) from the end of the tube.

9. Insert the tube in the PTO area until the tape is
even with the cylinder-block edge.

10. Siphon contaminated oil out.

TYPICAL
1. Suction pump tube with lape
2 Edge of cylinder-block

11. Remove the suction pump tube,
12. Reinstall valve cover.

13. Install 8 NEW oil filter and reinstall the oil filter
cap.

14. Replenish the engine with appropriate amount
of the recommended engine oil. Refer to LU-
BRICATION SYSTEM subsection.

18. Praoceed with the BOIL OUT PROCEDURE
that follows.

NOTE: The boil out procedure is intended to evap-

orate a small quantity of water contained in the oil

system.

Boil Out Procedure in a Test Tank or Tied to a

Trailer with Watercraft in Water

1. Connect the wehicle to Ilatest applicable
B.U.D.S. version to monitor the coolant tem-
perature, Coolant temperature must exceed
100°C (212°F) in order for the water to boil out
Once the boiling point is attained, the water
will evaporate quickly.

. Run the engine for 5 minutes at 3500 RPM.
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A WARNING CAPSIZED WATERCRAFT
Be sure to safely secure the watercraft. Capsized for More than 5 Minutes

: i _ ) Refer to WATER-FLOODED ENGINE n this sub-
3. With the engine still running at 3500 RPM, in- section.
stall a LARGE HOSE PINCHER (P/N 529 032 500}
on the coolant line going to the oil cooler.
Lo askicni]
A WARNING
Certain components in the engine compart-
ment may be very hot. Direct contact may re-
sult in skin burn. Do not touch any electri-
cal parts or jet pump area when the engine
is running.
w2 D0R015-007 8
TYPICAL
1. Gl cooler coalant infer hose
4. Continue to run the engine at 3500 RPM for 15
more minutes (20 minute total run time).
5. Shut the engine off.
6. Remove the hose pincher from coolant line go-
ing to the oil cooler.
ey i[¥ ] Hose pincher must be removed prior
to operating the watercraft. Failure to do this
will result in damage to the engine.
7. Change the oil and filter again.
8. Procedure is now complete.
RE2011-006 E
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ENGINE REMOVAL AND INSTALLATION

SERVICE TOOLS

Description

Part Number

il

2]
=

o

ALIGNMENT SHAFT ADAPTER . vt
ALIGNMENT SHAFT SURPORBT ...t
ALIGNMENT SHAFT L. oiiiiireneeeiomssessssstsesssssansaesresmsssrenessasmes
ENGINE ALIGNMENT TOOL . coimiavsrmmssssmmmisomnsusgingirsisssssssss ninsas

PUMP PLATE....coocinas

THRU-HULL ADAPTER oo

SERVICE PRODUCTS

Description

5208 036 719 ...

528 035 506 ......

295 000 141 ...

529 036 187 ,iocvmcsmses
529 036 224 ......ocivieess
628036 193 i

Part Number

T6=2R

P
M
|
Pad Pl 3 B
3Oy O OO

[ RS 5]

LOCTITE 243:(BLUE)....coniiiiismavsrmrinonne
PULLEY FLANGE GLEANER (e vt smnmssisaiis:

WWW.IET-STAR.IP
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GT7X 155

25 N*m f— 25 N'm
(18 Ibfsft) {18 Ibf+ft)
'8

“T" mark

25 N*m
(18 |bf-ft)

Maximum thickness:

25 N*m 5mm (13/64 in)

b (18 Ibf=ft)

"T" mark___Y 25 Nem
”Pwa'dsf\d @5[ (18 Ibf+ft)
Maximum
25 N+m thickness:
(18 |bf+ft) 5 mm
«/E' (13/64 in)

25 N*m
{18 Ibf-ft)

“T" mark
upwards

Maximum
thickness:
5 mm
{13/64 in)

" 25 Nom
(18 Ibf-ft)

-2
~
25 N*m
(I3 = Component must be replaced when removed. (18 Ibf-ft)

0002

=

WWWIET-STAR.IP
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RXT Series, GTX Series (except GTX 155) and WAKE PRO 215

“T" mark
upwards {25 anf.lt ~9
—_— ; E 18 Ibf=ft)
25 N*m 25 N*m i

- thickness:
] 5 mm
|_] {13/64 in)

L]

N\ (18 Ibfft)

£l

&
. _Egt’

=" — Maximum

thickness:
//&‘f_,_;)l_ ickness

P & (18 Ibfft
(18 Ibfeft) hw@ﬁ"‘# ) N
“T" mark B 2 25 Nem
Maximum UPWEfdswég (18 Ibf+ft)
- +5T)

5mm

“T" mark
upwards

5mm
13/64 in)

Maximum
thickness:

25Nm @ <
(18 Ibfeft) a2 ;
~
25 Nem
= Componant must be replaced when removed. (18 Ibfeft)
a1 1001003 _a
smri 1007
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GENERAL

During e=semblyﬁinstal!atiom use torgue values
=rd service products from exploded views in the
=ooropriate subsections.

55' Hreads before applying a threadlocker. Re-

far 10 SELFALOCKING FASTENER and LOCTITE
APP| _-.I"‘r’ONat the beginning of this manual for
somplete procedure.

A WARNING

Torgue wrench tightening specifications
must be strictly adhered to.

.bs-:.tcing devices when removed (e.g.: locking
12bs, elastic stop nuts, self-locking fasteners,
cotter pin, etc.) must be replaced.

%Y Hoses, cables or locking ties re-
moved during a procedure must be reinstalled
=s per factory standards.

PROCEDURES
ENGINE

Engine Removal Guideline

PROCEDURES ACCORDING TO MODEL
ALL iS AND a$S

- Aemove moving deck and deck extension. Refer
BODY.

- Remove the air intake silencer and its support.
rto AR INTAKE SILENCER (S AND a8

H:c; Is].
RXT SERIES AND GTX LTD iS 260

| = Unplug air intake hose from the throttle body.

RXT 260, RXT X 260, RXT XRS 260,
GTX 215 AND WAKE PRO 215

1)

U“

- a ove the Supercharger Refer to

GTX 215, GTX iS 215 AND WAKE PRO 216
| = Unplug both hoses from the supercharger.
ALL EXCEPT iS AND aS

onnect all fuel injector connectors and the
lowing sensors (CTS, CPS, TOPS, CAPS and

.i‘

- Hemove the intake manifold. Refer to NTAKE

AAAALES-D
Ll L i S

WWWIET-STAR.IP

COMMON PROCEDURE FOR ALL MODELS

- Remove the seat. Refer to 8O0V

- Disconnect the battery. Refer to CHARGING
SYSTEM.

- Unplug fuel hose from fuel rail. Refer to
ELECTRONIC FUEL INJECTION (EFI).

~ Drain coolant, Refer to COOLING SYSTEM

— Disconnect the "B" connector from the ECM.

- Disconnect the engine connector.

- Disconnect the knock sensor and magneto
connectors (remove connector housings from
the ECM support).

- Disconnect the EGTS sensor from the muffler,

~ Disconnect the three ground cables on the front
end of engine.

— Unplug the front exhaust hose from the muffler

— Unplug the blow-by valve hose.

- Unplug the ride plate hoses from water pump
housing.

- Move muffler backward. Refer to EXHALST
SYETEM.

— Remove the drive shaft. Refer to DA/IVE SHAFT.

- Remove the engine mounting screws.

= Cut any locking ties from hoses or wiring
harmess that prevent engine removal.

- Slightly lift the engine using a suitable
lifting device.

- Unplug water hoses from exhaust manifold.

- Disconnect the starter cable from the starter,

- Disconnect the engine ground cable located
under the exhaust manifold.

- Carry on engine lifting to remove it from the

body opening

[e3f[% Y Be careful not to scratch body or
to hit any engine component during enging
removal.

Engine Installation

Installation of engine in watercraft is essentially
the reverse of removal procedures. However o=
particular attention to the fellowing
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Srec 10 Place alignment 1ol against pump support
S=as I Push alignment too! upward

TORQUE

Alignment tool nuts 24 Nern (18 |bfeft)

=. Install the ALIGNMENT SHAFT ADAPTER (P/N 528
035 719) in the engine PTO housing.

Ensure alignment shaft adapter is
fully inserted into the engine PTO housing.

B0

TYPICAL
Alignment shaft adapter

§. Carefully slide the ALIGNMENT SHAFT (P/N 295
000 141) through the engine alignment tool.

Alignmeant shaft (BN 295 000 141}

Alianmant roof

7. Insert alignment shaft end into alignment
shaft adapter. If the alignment is comect, the
alignment shaft end should sfide through the
adapter.

NOTE: A small resistance during shaft insertion is

normal,

8. If the alignment is incorrect, loosen enging

mount retaining screws (Allen socket scraws)
9. Add or remove shims as required.
NOTE: Shims location is between engine mount
and engine mount plate.

'[eJ1[% Whenever shims are used to cor-
rect alignment, never install more than 5mm
{(13/64 in) of shims.

e V00708 N

REAR STARBOARD ENGINE MOUNT SHOWN
1. Engine mounting screw

2, Enging mount relaining screws

3. Shim(s)

When alignment of engine is correct, tighten
all engine mount screws. Refer to ENGINE
MOUNTS in this subsection.

Recheck engine alignment,

AXT, GTX and WAKE PRO 215
To verify alignment proceed as follows:

1. Remove jet pump and drive shaft. Refer to
STEERING AND PROPULSION section.

2. Remove the sealing ring and the drive shaft
boot, Refer to DRIVE SHAFT subsection.

3. Secure the ENGINE ALIGNMENT TOOL (P/N 523
038 197) on ride plate using et pump socket
SCrews,

9

WWWIET-STAR.IP
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6. Carefully slide the ALIGNMENT SHAFT (P/N 295
| 000 141) through the engine alignment tool and
the thru-hull adapter.

gnment shafr
Aging alkignment o]

1. Alignment shaft

2. Thru-hull adaprer

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

- ; WWW.IET-STARIP

e UG 088 _a

1, Alignment shaft
2. Alignment shaft adaprer

NOTE: A small resistance during shaft insertion is

normal,

8. If the alignment is correct, check the longitudi-
nal position of engine. See procedure further

9.1f the alignment is incorrect, loosen engine
mount screws to align engine.

10. Add or remove shims as required.

NOTE: Use shimis) (P/N 270 000 770) for the
front engine mount and shimis) (P/N 270 000
762) for the rear engine mounts. Shims location
is between engine mount and engine mount
plate.

[ [* B Whenever shims are used to correct
alignment, never install more than 5 shims.

e IR0 18033, 0

REAR STARBOARD ENGINE MOUNT SHOWN
I engine mount

Engire Mount screws

Shirm

Enging mount plata

s L by

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

i
wn
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ngine Longitudinal Position Verification

th alignment shaft installed, check the location
of the marks (previously drawn at the beginning of
the engine alignment procedure),

E g ne is properly positioned longitudinally when

the engine alignment tool is between both shaft

mMarks.

- If one mark is visible, the engine is properly po-
sitioned.

— |If both marks are visible, the engine must be
moved forward.

— |f no mark is visible, the engine must be moved
rearvward.

. M

1. T mark

PROPER P‘DS.‘TION

! Engine alignment tool
2 Mark at §10.8mm (24.035m)
When alignment and longitudinal position of en-

I gine are correct, tighten engineg mount Screws.
Refer 1o ENGINE MOUNTS in this subsection

Recheck engine alignment.

ENGINE MOUNTS

If engine mounts have been removed, apply LOC-
TITE 243 (BLUE) (P/N 293 800 060) on screw threads
or use new screws with self-locking product.
Torgue all engine mount screws to 25Nem
18 Ibfeft).

NOTE: Position conical spring washer with the T"
mark upwards.
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AIR INTAKE SYSTEM (EXCEPT iS AND ,
aS MODELS)

130 and 155 engines

130 engines

1.7 Nom i -

115 I|bf-in:l 3

3
WWWIET-STAR.IP
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TAKE SYSTEM (EXCEPT iS AND aS MODELS))

215 and 260 Engines

-

4 N*m
(35 Ibfsin)

O

(35

4 N+m
(35 Ibf+in)

[bfin)

Hand tight
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4 INTAKE SYSTEM (EXCEPT iS AND aS MODELS))

=S nET

oly/installation, use torque values
e products as in the exploded views.

KWG FASTENERS and LGC TITE
'-':-.' the beginning of this manual for
e procedure.

z== wrench tightening specifications
= strictly adhered to.

s« g devices when removed (e.g.: locking
w222 slastic stop nuts, self-locking fasteners,
*=r pins, etc.) must be replaced.

\
i
'n

Hoses, cables or locking ties re-
mved curmg a procedure must be reinstalled
== par factory standards.

PROCEDURES

~IR INTAKE SILENCER
Z'r Intake Silencer Access

=75 2nd GTI Models
' Open the front storage compartment cover.
=move partitions. Refer to B00Y subsection.

A0 1.008-004 s

1. Gauge connector
2. OTAS connector

4, Cut locking tie retaining fuel hose on body.

vy 0 1008017

1. Cut this focking tie

5. Remove plastic darts securing the top of the
ventilation tubes.

6. Unplug ventilations tubes and place them lower
in hull.

RXT and GTX Models
1. Open the front storage compartment cover.
2. Remove the storage bin

3. Unplug the top of ventilations tubes and place
them lower in hull,

I Ventiation tubes

a3

WWW_ IET-STAR.IP
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SUap — under giove box
320 1008007 _a
= _oosen clamp securing the air intake silencer THROUGH FRONT STORAGE COMPARTMENT OPENING
et Fenen T thrmt 1. Cut this locking tie
utiet hose to throttle body. R ke

7. Detach the front retaining straps.

x =-‘:‘_ e —5-::‘ ".. et hosa 1. Front retaining straps
3 8. Carefully pull the air intake silencer forward to
= D===ch = breather hose from the air intake remove it from the vehicle.
== gutiet hose

Air Intake Silencer Disassembly

1. Remove screws retaining both parts of air in-
take silencer together.

ompartment, cut lock-
a harness and the fuel

I, Hataning screws (8x)

2. Unlatch air intake silencer and remove the ug-
per section,

L]
[}

WWWIET-STAR.IP
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TORQUE

Alr intake silencer screws

Hand tight

Air Intake Silencer Installation

The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.

Ensure wiring harness and fuel hoses are properly
route.

Tighten all gear clamp as specified in exploded
VIEWS.

AIR INTAKE TUBE

Air Intake Tube Remaoval

215 and 260 Mode/s
1. Open seat.

2. Detach the seat bridge from the body and move
it aside to make room.

2. Loosen clamps retaining the air intake tube to
supercharger inlet hose and air intake silencer
outlet hose.

O rQ0R-00

AT THE REAR OF ENGINE
1. Airiniske lube

£ Hapawming clamp

3 Supercharger inlgt hose

WWW.IET-STAR.IP

AT THE FRONT OF ENGINE
Alr jniake tube
Rataining ciamp

Alr intake silencer gutar hose

T
2

. Detach the air intake tube from both hoses.

. Open the front compartment storage coverand
remove the storage bin.

. Slide the air intake tube over the air intake
silencer and through the front compartment
opening.

3 Y

o)}

Air Intake Tube Installation

The installation is the reverse of the removal pro-
cedure. However pay attention to the following,

Make sure hoses are perfectly inserted into air in-
take tube before tightening the clamps.

TORQUE

Retaining clamps ] 4 Nem (35 Ibfein)
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AIR INTAKE SYSTEM (iS AND aS
MODELS)

1.7 N=m
(15 Ibf*im)

6 N*m
(53 Ibf*in)

= Component must be replaced when removed

— - WWW.IET-STAR.IP
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-

]

Helease the three rubber latches securing the air Install the air intake silencer into hose
ntake tube.

wy

e Q0000 7005 i

1. Air intake silencer
2. Outiet hose groove

~Fubber laches Secure air intake silencer using NEW screws
S=move air intake tube from vehicle. TORQUE

x . Air intake silencer screw B Nem (53 Ibfein)
Air Intake Tube Installation ;

The installation is the reverse of the removal pro- Install all other removed parts.

ST
e | i

AIR INTAKE SILENCER
Air Intake Silencer Removal

Semove:

- Deck extension, see B0DY subsection for pro-
cedure

— Air intake cover

- Air intake tube.

~emove and discard both screws securing air in-
t2ke silencer.

e silencer, squeeze the top of its
nd move hose out of air intake si-

r Intzke Silencer Installation

1op of the air intake silencer outlet
vove 1 in the ar intake silencer.

WWW.IET-STAR.IP
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INTAKE MANIFOLD

SERVICE PRODUCTS

—EsThion Part Number Page
MOERITE 243 (BLUE).......onmnnnmnmmmmnisiannn s 290 000 060 .. 4

'30 ang 155 Engines

See
ELECTRONIC FUEL
9 Nem INJECTION (EFY)
3 (80 Ibf+in) Loctite
SWECTROAST FUEL 243
BUECTION (EFI)
55 Nm
(45 |bfein)
Loctite
243

9 N*m
(80 Ibfsin)

17 N*m 9 Nem
. ({150 Ibf+in) (80 Ibf-in)
E.E e sk
S =i
- ELECTRONIC FUEL
INJECTION (EFl}
- = Ds=gesent must ba replaced when removed.

WWWIET-STAR.IP
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215 Engine
9 N'm
{80 Ibf+in)
. See
ELECTRONIC FUEL
S INJECTION {EFI)
EL ECTRTQMC FUEL /|
INJECTION (EF1) 4 Loctite |
I \ 243 Eng_iﬂe
(49 Ibfein} ﬁ oil

[
‘ \o//.- W 9nNem \, \
| Loctite e ,.y (80 Ibf+in) S :
| e ELECTRONIC FUEL 17 Nem /
I| / INJECTION (EFI) (150 |bf«in) '
I"‘_, f_f-
5.5 N*m P
(49 lbf-'mj/ =
{ NEw
i O
.
See
INTERCOOLER
{215 ENGINE)

=0 = Component must be raplaced when removed.
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Subsection 04 (INTAKE MANIFOLD)

260 Engine
See
ELECTRONIC FUEL Sae
INJECTION (EF1) T
9 N INJECTION (EFI)
om i
(80 Ibf-in})
9 N*m : 3y
| See (80 Ibf<in) Loctite
ELECTRONIC FUEL 243
INJECTION (EFT)
5.5 N*m
(49 |Ibf<in)

Loctite
243

9 N*m
{80 |bf+in)

\'. Loctite

243 -
17 N*m
Ses {150 Ibf-in}
ELECTRONIC FUEL
5.5 N*m INJECTION (EFI)
(49 |bf+in)

| &% - Component must be replaced when remaved,
=201 10100078
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moiug the ignition coil and fuel injector connec-

sy J00S-018-008

1. Engme connactor
2, ECM support

Unplug the knock sensor (KS), the magneto and
the throttle actuator connectors.

L ipevin coil conneciors
£ Fusl inEctor oonneciors

Jnplug the manifold air pressure sensor (MAPS),
the engine connector and the manifold air temper-
zture sensor (MATS).

s P0G SE-000 8

1. KS camnector
2. Magneto connector location
3. Throttle actuator conpector

‘ _ ,_,__‘_;H[.. 2| Fz Detach the k_nock sensor (KS) and magneto con-
P nector housings from the ECM support. For
TYPICAL more details, refer to CONMNECTOR INFORMA-

MAPE connector
2 Enole contee locatian T1ON subsection
3 MATS eannector
Detach the engine connector housing from the
ECM support.

47
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Srsure that all gaskets are properly installed and
m good condition.

o 1

TEAE MANIFOLD

=rst ”5|t|0n intake manifeld on front mounting
2cx=1 then push manifold toward engine to then
oo==d with rear mounting bracket,

==n installing the intake manifold, lift up the oil
Sostck tube a little bit to fit in the slot of the man-

=pply LOCTITE 243 (BLUE) (P/N 293 B00 080 on the
ntake manifold screws.

Tighten intake manifold to specification using the
following sequence

Ensure to properly route and secure wiring har-
ness with locking ties,

Apply LOCTITE 243 (BLUE) (P/N 293 800 080} on the
ECM retaining screws and tighten them to speci-
fication.

TORQUE

49 Mem (80 Ibfeim)

ECM retaining screws

TORQUE

ntake manifold screws 8 Nem (20 Ibiein)

Install all other removed parts

NOTE: Make sure the outlet hose of the inter-
cooler is installed in its holding device (located on

the oil filler tube) otherwise the hose will scuff on
the engine block

1. Intercooler outle! hose holding dewvice

FLAME ARRESTER

Flame Arrester Location

The flame arrester is integrated in the intake man-
ifold.

i~
I
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0050 185:014_»

. Flame arrester

Flame Arrester Inspection
The flame arrester in the intake manifold is main-
tenance free.

Flame Arrester Replacement
MNOTE: The flame arrester can not be removed
from the intake manifold.

Replace intake manifold if necessary. Refer to /-
TAKE MANIFOLD in this subsection.
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SUPERCHARGER
(215 AND 260 ENGINES)

SERVICE TOOLS

Description Part Number Page
27N EZCKET VO ) 7. = £ 2% 1 - S NS - - A - 4
EEARING SUF‘F‘DHTFPUSHEH s TR DS 0359850 . N - b & ¥4
AMSHAFT LOCKING TOOL...... R R 529 035839 .. S PRI ) 1

SUPERCHARGER GEAR HOLDER......ccccorrererssrmsesnssessmrmmnneseeeens 323 038 025 _iiiiiiiiniiininiiianieisanness 55
SUFERCHARGER RETAINING KEY cenrreerisnssneeesssaensisereeesseses 023 030 027 ....... ..... 58-58, 64

SUPPORT PLATE... R LR A T AR S R 529 035 947 ... ...... 55, 58, 61-62
oD -:AF‘TEF{ St 1 De OBB'E3B st s 01y B9

SERVICE PRODUCTS

Description Part Numbar Page
SOFLEX GREASE TOPAS NB 52 oooiiieereeeeeeieesere e, 293 550 021 ... o e 63
LOCTITE 243 (BLUE)...ccroieicniinn vereeieeeieeeneieeirree. 293 800 0B0 .o 62-65
EOCTITE 5910 it siierme s 2P BODBIBN wiiiiiiieastiaimsesesenssy s B4
RPER LB R A e o o e s st 203 BEOD30 ..vanmmmiiiis o 64

81
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Loctite 243
o]

9 N+*m
(80 Ibfein) “

Loctite

‘ \ -y g 243

Loctite

3
o Super

Lube
grease

s o
40 N+*m
3 | <3C| Ibf=ft)
(21 |bf+ft) . NEW
A (Left-hand
Loctite  threads)
5910
Engine oild / H BN
N 4 Engine :
s e, Loctite  oil )
; T—. 243 .
—
/ = /
I| <z T — . _.-r-"’#Ilr
L Loctite
7 80 Ibfsin)
f’/{

e Engine
N/ o

9 N'm ) S0

(80 Ibf<in) W) /7L 2 : Isoflex grease
\/ Topas NB 52
- ~ &

5
Isoflex grease 29 Nem
Topas NB/52 (21 Ibf+ft)

m = Companant must be replaced when removed.

i 20114
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Subsection 05 (SUPERCHARGER (215 AND 260 ENGINES))

stallation, use the torque val-
e ==rece products as in the exploded view.
ore app lying a threadlocker. Re-
% = = = OCKING FASTENERS and LOCTITE
j— T T 2t t—: :ecmning of this manual for

ach tightening specifications
tiv adhered to.

ce=s when removed (e.g.: locking
Same ==t stop nuts, cotter pins, etc.) must
=3

i = -z

m =os=s, cables or locking ties re-
su- 2 3 procedure must be reinstalled
= == =cory standards.

IRSSECTION

S_SSSCHARGER INLET
=S INESS

S~ we=r than usual maximum RPM at full
S =0t be caused by a dirty supercharger

:

c intake silencer. Refer to the ap-
=ction according to model:

SYSTEM (EXCEFPT iS5 AND aS

|
\
]
[}
A

SYSTEM (iS AND aS MODELS].
r intake silencer support.

! _"'"‘!.n-_-.ll -y

MANY PARTS H‘EMOVED FOR CLARITY PURPOSE

ROROTT SCrew

Remove the air inlet hose from supercharger.

s K

&\ TR S
/ &< -

1. Airintel hose
Z: Hose clamp

Visually inspect supercharger inlet side for oil, salt
or any other deposits.

1. Dirt hare

If dirt 15 found, proceed as follows

53
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(SUPERCHARGER (215 AND 260 ENGINES))

Remove supercharger and perform the clutch slip-
ping moment test. Inspect bearings and friction
clutch. Replace bearings and clutch components
as necessary.

Separate supercharger housing.

NOTE: Since supercharger is disassembled, it is
recommended to completely inspect it.

Clean internal housing and turbine using a brush
and cleaning solvent to get rid of oil deposits.

Blow dry with compressed air,

WeJI[¥] Do not let turbine spin when using
compressed air.

Complete usual assembly procedures as de-
scribed in this subsection.

SUPERCHARGER CLUTCH
SLIPPING MOMENT
(ON ENGINE)

Remove the air intake silencer. Refer to the ap-

propriate subsection according to model:

- AIR INTAKE SYSTEM (EXCEPT IS AND aS
MODELS)

— AIR INTAKE SYSTEM (IS AND a5 MODELS),

Rermove the air intake silencer support.

b= ]

MANY PARTS REMOVED FOF CLARITY PURFPDSE
1. Support scrans

54

Remove the air inlet hose from supercharger.

Remove cylinder head cover, refer to CYLIN
HEAD subsection.

Remaove spark plugs.

Turn engine by rotating the supercharger
counterclockwise until the position lines or
separator cover are lined up as shown in
following illustration.

w2050 -0 o

I. Position finas

Lock camshaft to prevent camshaft rotation v
checking slipping moment of supercharger.

REQUIRED TOOL

CAMSHAFT LOCKING TOOL
{F/N 529 035 B39)

SMm
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Section02 ENGINE
(SUPERCHARGER (215 AND 260 ENGINES))

“Se=s =ipping moment counterclockwise by us-
“= = sorgue wrench with actual torque viewer. A
= = ussful 1o see the viewer.

= naw or rebuilt supercharger, it is rec-

d o turn the clutch for @ minimum of 3

o=te revolutions. This will dissipate grease or
= =ne fnction shims for a precise reading.

SEEING MOMENT (NEW SUPERCHARGER)
: o 14 Nem (B0 Ibfeinm to 124 Ibfein)

SUFEING MOMENT (BREAK-IN SUPERCHARGER)
: 12 Nem (71 Ibfein to 106 Ibfein)

s= 15 not within specifications, repair
clutch, Verify supercharger clutch
zs per SUPERCHARGER INSPEC-

+m

SUPERCHARGER CLUTCH
SLIPPING MOMENT
(BENCH TEST)

Mount supercharger on support plate.
Hold supercharger gear with supercharger gear

holder.

‘_\‘

REQUIRED TOOLS

SUPPORT PLATE
(P/N 529 035 247)

SUPERCHARGER GEAR HOLDER
(P/N 529 036 025)

Check slipping moment counterclockwise by us-
ing a torgue wrench with a viewsr

sre s T 100 .

1. Torgue wrench

2. Gear holger

NOTE: Before checking the supercharger slipping
moment on a naw or rebuilt supercharger, itis rec-
ommended to turn the clutch for a minimum of 3
complete revolutions. This will dissipate grease or
oil on the friction shims for a proper reading.

56
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(SUPERCHARGER (215 AND 260 ENGINES))

!
)

[N}
LIS ]

CDetach muffler strap.
viove muffler back (= Scm (2in).

he super-

Remove retaining screws and pull out ¢
charger,

wn1009-830-005 &

1. Retaining screws
2. Upper retaining scraw thidgen behind the supercharger

NOTE: Use the following tool to remove the up-
per retaining screw
REQUIRED TOOL

TORX ADAPTER e
{P/N 529 035 938)

AT B03mor2 S0

1. Uppsar rataining screw

Supercharger Disassembly

Be scrupulous when working on
supercharger parts. Supercharger rotation
reaches 45 000 RPM. Any modification, im-
proper repair, assembly or damage on the
parts, may result in damage of the super-
charger. Strictly follow the described proce-

dures.

1. Secure the supercharger on its support plate.

57
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Subsection05 (SUPERCHARGER (215 AND 260 ENGINES))

REQUIRED TOOL

SUPPORT PLATE
(P/N 529 035 8947)

2. Take apart supercharger housing.

rocizes 3 1 1

1. Retaining scraws
2. Housing half intake sidel
3. Housing half {engine sidal

FeA

(n]

in

L]
B

1

L3

I

L

L=

P |

4. Remove washer, turbine, O-ring and step collar
from supercharger shaft.

5. Loosen nut on supercharger shaft engine side

REQUIRED TOOL

PLASTIC HAMMER
3 Loosen cap nut (turn clockwise) on super-
charger shaft turbine side.

SUPERCHARGER RETAINING KEY
(P/N 529 036 027)

(turn counterclockwise),

REQUIRED TOOL

N

F/M 529 036 027)
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FOORICA

1. Supercharger shaft

8. Press out ball bearing from supercharger shaft
by using a press.

g 1o, REQUIRED TOOL
= S=—ove Lring, spring washers, lock washer, SUPERCHARGER RETAINING KEY \
== g=ar and needle pins by turning the super- (P/N 529 036 027)
smaroer upside down. Discard all needle pins.
I 6 4 3 i 1
Z é s
2 FOOE20A E 3
e pins (ciscard il J; Sopercherer.sheh

3 Remaining kay
aefully push out supercharger shaft towards . ) _ .
- e by using a press. 9. Remove retaining disc with seal from housing
half (engine side).

REQUIRED TOOL
4-PIN SOCKET G
(P/N 529 035 948)

NOTE: It may be necessary to heat the housing
with a heat gun to release the retaining disc.

¥
= =

Q
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SFRING WASHER PACKAGE HEIGHT 1 4
— 10.7mm to 10.9mm
o (.4213in to :4291in)

SEEWICE LIMIT 10.2mm (.4016in)

S.o=rcharger Assembly
m Every time when supercharger shaft

LSl *3 Eoth ball bearings have to be in-
== =c with cages facing turbine side.

men=' bell bearing on supercharger shaft. Hold
s the following tool.

ooy enough engine oill on NEW ball bear- Eoomioh 2 3

Supercharger shaft

Ball bearing

Bearing support plate

Protrusion of support piate-on this side (underneath inner racel

PRIRES

b
m
&)
=
o
m
o
—'
o
o
o

o

. Press in the ball bearing in supercharger hous-

2508T PLATE ing half (engine side). -
S 2.1 Apply enough engine oil on NEW ball bear-

ing.
Ensure to position ball bearing 2.2 Press the bearing using the following tool.
#a2 ==t protrusion of support plate for the in- REQUIRED TOOL

== = on. This way, the installation pressure

w 2= z=oplied to the inner race and will not be BEARING SUPPORT/PUSHER %
ssesminad to the bearing balls which would (P/N 529 035 950)

== =2 shorten the bearing life.

To install ball bearings and super- 1

“marger shaft always use a press, never use
#my Deating force like a hammer.

FOOEEA

1. Bearing suppert/pusher

3. Secure the supercharger housing plate (engine
side) in a vice.

61
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sroar shaft

=ENCE SERVE

¢ engine oil on seal and push into retaining

#=c by hand
WOTE: Always use a NEW oil seal when assem-

el

e supercharger,

step collar, O-ring, turbine and washer on

ercharger shaft. Apply LOCTITE 243 (BLUE)

-

253 800 060} on cap nut and temporary fin-
2=r Tight ¢cap nut,

I

1]

ne cap nut on the supercharger shaft has
ded thread. The Loctite has to be applied
dose into the nut.

WWW IET-STAR.IP

S OIe00T b

1. Srap collar
2. O-ring

3 Turtine

4. Washer

5 Cap nut

Complete installation of supercharger shaft, en-
gine side as follows

'(eyi{# it is of the utmost importance that
all parts be absolutely clean. The compressor
shaft spins at up to 45 000 RPM and any debris
could cause a failure.

9. Install the first friction shim

NOTE: The friction shirmns have the same inner di-

ameter.

[ekI(#=8 NManipulate friction shims with care,
those parts are sensitive.

10. IMPORTANT: Apply ISOFLEX GREASE TOPAS
NB 52 (P/N 293 550 021) to the inner diameter
of the gear thrust surface on the shaft, friction
shims, needle bearing, shaft surface and lock
washer.

W[eJI(*% 3 No other grease can be used, other-
wise damage to bearings will occur.

11. Install the NEW needle bearing on the com-
pressor shaft

NOTE: The new needle bearing contains 40 nee-
dle pins trapped in a wax strip with an adhesive
backing.

12. Remove the adhesive backing.

13. Install the drive gear over the needle bearing.
14. Install the second friction shim.

15. Install the lock washer.

16. Apply engine oil to the spring washers.

17. Position the spring washers as per illustration

63
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5. After complete installation of the supercharger,
the slipping moment has to be rechecked
Refer to SUFPERCHARGER CLUTCH SLIPFING
MOMENT (ON ENGINE) at the beginning of

this subsection,

Super Lubs grease

2 'nstall supercharger on PTO housing.

= Acoly LOCTITE 243 (BLUE) (P/N 293 800 060} on
the retaining screws.

< Tighten supercharger retaining screws to spec-

nCatons.
TORQUE
supercharger retaining z ’
S GNem (80 Ibfein)

TE: For the upper retaining screw the follow-

100l must be used mounted 90° to torque
rench.,

=y

REQUIRED TOOL

TORX ADAPTER
5/N 529 035 938) —

I Torx sdapter perpendicular to torque wrench
~ 80

WoMI(%] Not installing the tool as shown will
change the torque applied to the screw,

WWWIET-STAR.IP
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INTERCOOLER (215 ENGINE)

- — - —

Part Number Page
M ccsmmnmmsamsnnmnn s 29027 B0 nimasssaiinsiaie ..B8

See INTAKE MANIFOLD
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cooler putler hose holding aevice

ntercooler Removal

maove intake manifold. Refer to /NTAKE AAN-
JL 0 subsection.

==move collar from intercooler.

LR

Fasd

TYFICAL
nercooler
Collar

zrefully pull intercooler out of intake manifold.

s 2006013007 a
1.

2. Profile ring
3. Coliar

Intercooler

Intercooler Installation

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

Ensure profile rings are properly installed on inter-
cooler and apply engine oil on them to ease instal-
lation.

While properly aligning the inner end of intercooler
in intake manifold, gently push intercooler until it
bottoms.

Rotate intercooler to position nipples as shown.

FHIDeTA

1. Intake manifold flange )
2. Nipple parallel with ramifold flange

0
(41

NOTE: If intercooler is hard to push in,
can be used 1o press intercooler in.

31

4]
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1. Clamp
2. Piastic black batwaan nipples
3. Plastic block

Reinstall collar.
Reinstall intake manifold.
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INTERCOOLER (260 ENGINE)

SERVICE TOOLS

Seszription Part Number Page
LARGE HOSE PINCHER.........cococciianimieimnmsnmsmrssissmimssmsssssassissoss 529 032 500 .oovcoreemrecreanarernanrane e renans 73
52 021800 comcvsmsrsnemre s 73

ACUUMIPRESSURE PUMP ..t iommmnssisisssirsin ianaussssvdaras

; .\' 4N-H_
— M i
&fjfﬁ nasibE:J PR
: § N o
@J‘HH‘H«. ."f "'| _____’__,-f /ﬂg
. 4 N-m = T
{35r|bf-in} P 4 Y
TN\ Fd >
i P g
8 N*m

= ——"(71Ibf+in)
[ .5 /
N [

1.7 Nem
(15 Ibfein)

g N*m
71 Ibfsin)

1.7 Nem
(15 Ibfsin)
\g 1.7 Nem
__(15 Ibfein)
L ¥ _ e
T i |
et "'"Ei.fﬂm-m
1.7 NemLt—"" u— (15 Ibfsin)
(15 Ibfein) >
r(f'{':
1.7 N*m
(15 Ibf+in)

15

[ET] = Component must be replaced when removed.
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Subsection07 (INTERCOOLER (260 ENGINE))

Section 02 ENGINE

2= installed on watar outlar
= reguisr walter fiow

“=~orm oz leak test before installing the inter-
“noer n the watercraft.

=s=rcooler Leak Test
3 ~t=rcooler water outlet hose.

REQUIRED TOOL

2011012

EMOVED FOR CLARITY PURPOSE

& water gutfet hose
waier infer hose

== intercooler water inlet hose from the

e VACUUM/PRESSURE PUMP (P/N 528 021
ntercooler water inlet fitting.

s

2807 00

BLEED HOSE FITTING

Pressurize the intercooler.
PRESSURE TEST
69 kPa (10 PSI) for 10 minutes minimum

If there is a pressure drop, first spray tool, hoses
and adapters with a soapy water solution 1o en-
sure they are not leaking.

Otherwise, replace the intercoocler

Intercooler Removal

OniS and aS models, open the hoarding platform
and remove both storage baskets.

On models without iS and aS, open the seat and
remove both rear access panels.

From the LH opening, disconnect the intercooler
water hoses.

sl 14

WWWIET-STAR.IP

MANY FARTS REMOVED FOR CLARITY PURPOSE
1. intercooler

2. Intercogler water outief hose

3. intercooler water inlet hose

Disconnect both air hoses.
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1. Intercogler sir iiat hose
g Intercaoler air outlet hose

Detach both intercooler straps.

1. Inrgrcogiar straps
Remove the iBR actuator. Refer to /B8R AND V75
subsection.

Remove the intercooler from wehicle by the LH
opening.

Intercooler Installation

The installation is the reverse of the removal pro-
cedure,

NOTE: Ensure hoses are routed correctly and
‘ocking ties are positioned at proper locations.

INTERCOOLER ATTACHMENTS

Front Attachment Replacement
R the INTERCOOLER, see procedure in

Detach IS module from its support and move the

module aside to make room.

74

FIXED DECK REMOVED FOR CLARITY PURPOSE
1. 1§ module
2. Retaiming latch

Cut locking ties securing wiring harnesses to iS
module support and front attachment.

e SO0 L RHO0

1. Cur these locking ties

Models Without iS and aS

Cut locking ties securing the iBR harness and the
battery harness.

'Q‘,'l} _'.I-*- ';-:_

L

DECK REMOVED FOR CLARITY PURFOSE

1. Locking tie retaining the i8R harness
2. Locking tie retaining the battery harness

All Models

FRemove screws securing the front attachment to
the hull.

smeel11-012
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Subsection07 (INTERCOOLER (260 ENGINE))

= g vl ]

SEmeung SCrews

=—ove the front attachment from vehicle.

WCOTE: On iS models, the front attachment and
= module support are attached together with

i
) oy

]

-

reinstalling, tighten front attachment
so=ws to specification.

u-llm-o-:m:_n

THROUGH THE LH REAR OPENING
1. Retaining screw

2. Washar

3. LM raar attachment

Install a new attachment using a NEW screw,
Tighten rear attachment screw to specification.

TORQUE

TORQUE

Rear attachmeant screw gMNem (71 Ibfein]

=ront attachment screw I BMNem (71 |bfein)

=zl all other removed parts.

=zar Attachment Replacement
move the intercooler, see procedure in this sub-

B

=move darts and rubber pad.

L 'J B <2

]

T==0UGH THE LH REAR OPENING

S=move and discard screw securing the attach-
ment 1o the hull.

WWWIET-STAR.IP

Install all other removed parts.
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EXHAUST SYSTEM

SERVICE TOOLS

Description Part Number Page

=_USHING CONNECTOR ADAPTER ......ccovrnvniiciicviimrinnee. 299 500 473 ... 83

SERVICE PRODUCTS

Description Part Number Page

LOCTITE 243 (BLUE)ommmsmasiansmmissiinamsiisimsmas . 293 800 060 ......... 80
77
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(EXHAUST SYSTEM)

9 N*m

8 N*m
{71 Ibfein)

Loctite 243

11 N*m
(97 Ibfsin} 16 N*m
(142 |bf+in)

) iéd Loctite 567

(pipe sealant)

8 N*m
_.,,{?‘f Ibfein)

: 7.5 N*m
= 166 Ibfein)

s J ,K.\ {:?{
(“\ W % 4 N-m
(\ AL e {35 Ibf«in)

" For testing and replacement,

. see ELECTRONIC FUEL (B .
- INJECTION (EFI) ) :
# 4 N*m /
, , (35 Ibfein) | j\
9 4 U
., is | ¥
%,_“\__"—-

. GTS/GTI/WAKE 155

: 28 N*m % ‘
: (21 Ibfeft) AN
|

12 Nem f_,, o
(106 Ibf+in)
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1.7 N*m
(15 Ipf‘in}

1.7 N*m
(15 Ibf+in)

-
- ST Se PEZARCRS wihgn rémoved

73
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. GTX 215 INEW| :
GTX iS 215 — |
' WAKE PRO 215 17 Nemn v |
. (15 Ibfsin) !
' )
\ > b /';':'f' :
‘ / \ ‘h"n{:k' Ir
3 !
A '.
: 1 I
! 1.7 Nem .
: (16 Ibf+in) :
l = i
| B 1TNem %y ]
| ___ A S [ (giakimh T :
RXT SERIES
GTX LTD iS 260
¥ 1.7 N*m
A

1.7 Nem ﬁ'
{15 Ibf*in)

%] = Component must be replaced when removed.

80 a2t
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GTS 130 |

GTI 130 [

1.7 N*m GTl 155 '

(15 Ibf+in) WAKE 155 |

I

I

I

l

I

il !

o= ,/g 3 :

/ |

|II i

_‘——~—.___‘____I |

1.7 Nem !

(15 Ibf+in) :

I

I

I

I

~ I

s |

-~ - e = L |

- = - i |

% | f S~ i - . :

) b > i

A T~ . I

% \TL“' ™ - = b i 1

e ¥ R =~

"N N bt

x':)- ‘\ 3

QA pros S ’

. N :

\._:-.x by 1

-H;t:; . - e A3 :

~Ix _ Py, et |

i I

i ,' I

: 1.7 Nem :

GTX 155 ; {15 Ibfsin) |

|

_____________________________________________________________ I
w201 141S B1

WWW.IET-STAR.IP



Section02 ENGINE
Subsection 08 {EXHAUST SYSTEM)

GENERAL

During assembly/finstallation, use torgue values
and service products as in the exploded views
Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manusa! for
complete procedure.

A WARNING

Torque wrench tightening specifications
must be strictly adhered to.

Locking devices when removed (e.g.; locking
tabs, elastic stop nuts, cotter pins, etc.) must
be replaced.

WeMI[% ] Hoses, cables or locking ties re-
moved during a procedure must be reinstalled
as per factory standards.

SYSTEM DESCRIPTION

The exhaust system is cooled by water provided
by a pressurized area in the jet pump (open loop
system).

The same water is also used to cool the in-
tercooler (supercharged engines) and the IBR
actuator (models with iBR).

2715 ENGINE
1. intercoocer
aler water inlet
r waater putier
old waler iniet

wsT manifalg water outier (to pump support?
is: maniford water outlet (te exhaust pipe and muffier)

82

0§ D0 e

130, 155 AND 280 ENGINES

. Exhaust manifold water injet

Exhaust manifold

Exhaust manifold water outlet ito pump support)

Exhaust manifald water outlet (to exhaust pipe and muffler)

b Ly By

Water from the exhaust manifold jacket is di-
rected 1o the exhaust pipe via 2 hoses.

Vater exits exhaust pipe water jacket through
= ect water in muffler and resonator,

Water is
transom

smidDe1013




Section02 ENGINE
Subsection 08 (EXHAUST SYSTEM)

Flow from jet pump

" =

no water pump)
= N Calibrated outlet fittings
— L no thermostat)
e o oot
3 =" seif-bleed type
- Seli-drain type

=== o neutralize corroding effects of salt or
e oeemucal products present in water. 1t will
== %= cl=an up sand, salt, shells or other parti-
“== 0 watsr ackets (exhaust system, intercooler
smusescharged engines) and hoses).

L= Failure to flush the system, when
; ., will severely damage intercooler

A WARNING

===orm these operations in a well ventilated
g=2. Certain components in the engine
so—poartment may be very hot. Direct con-
=t may result in skin burn. Do not touch
#=y =lactrical part or jet pump area when

A WARNING

A'=2n operating the engine while the water-

= is out of the water, the heat exchanger
~e ride plate may become very hot. Avoid
2y contact with ride plate as burns may oc-

NOTE: The following tool is recommended when
2 quick connect adapter is used to ease garden

RECOMMENDED TOOL

FLUSHING CONNECTOR
ADAPTER (P/N 295 500 473)

hose installation.

FODEDSA 1 2

1. Qm.-:i_ connect sdsoler
2. Flushing connecior adapter

To flush the exhaust system, start the engine then
immediately open the water tap.

Always start the engine before
opening the water tap. Open water tap im-
mediately after engine is started to prevent
overheating. Never run engine without sup-
plying water to the exhaust system when
watercraft is out of water.

Run the engine about 20 seconds at a fast idle
between 4000 - 5000 RPM.

(exg(» 4 Never run engine longer than 2 min-
utes. Drive line seal has no cooling when wa-
tercraft is out of water.

Ensure water flows out of jet pump while flushing.
Close the water tap, then stop the engine.

W{exf(®4 Always close the water tap before
stopping the engine.

Disconnect the garden hose.

83
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Section02 ENGINE
Subsection08 (EXHAUST SYSTEM)

Wedg{*3q Remove flushing connector adapter
after operation ({if used).

PROCEDURES

MUFFLER

A CAUTION Certain components in the
engine compartment may be very hot. Let
exhaust system cool down prior to removing
parts.

Muffler Access

/S and a§ Models

Open seat.

Remove the air intake silencer. Refer to A/F /IV-
TAKE SILENCER (1S AND a8 MODELS) subsec-
tian.

All Other Models

Remove seat.

Muffler Removal

1. Cut locking tie securing water outlet hose (ex-
haust system) and blow-by hose.

2. Disconnect the water ocutlet hose from the ex-
haust manifold.

3. Gently disconnect the hose from blow-by valve.

TYPICAL
1. Exhsust clamp

5. Unplug the exhaust gas temperature sensor
{EGTS)

TYPICAL
I t this locking hie
ater ouliet hosa laxhaust system)

Pyt b =5 i

crew exhaust clamp.

eI %3 Do not use pneumatic or electrical
tocls as seizure may occur.

e 200001 6-00% 8

TYPICAL
1. Exhaust hose clamp

7. Detach retaining strap.

smir201 1013
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Section02 ENGINE
Subsection08 (EXHAUST SYSTEM)

D= reaining sirap

= ==move the muffler.

- On iS5 and aS models, remove the LH rear
storage basket then move the muffler back-
vards and slide it through the rear opening.

- Z' models without iS and aS, move the
~utfler back then slide it forward through the
J=ck opening.

s ler Inspection
w=ck muffler for:

= Corrosion
_her damages.

T exhaust hose is:

g
- _=twan

_herwise damaged.
S=o=ce any defective part.

W .=ler Installation

= new muffler, install the EGTS sensor. Re-
= o ELECTRONIC FUEL INJECTION (EFY) sub-

v muffler adjusters by sliding adjuster blocks.

Insert the muffler in hull,

Align the exhaust pipe flange to the exhaust mani-
fold. Rotate and move muffler so that the exhaust
pipe flange makes perfect contact with exhaust
manifold.

Slide both adjuster blocks against muffler to sup-
port it in positian,

MNOTE: Ensure muffler is in contact with both ad-
juster blocks. Readjust as required.

Install exhaust clamp with the nut upward.
Tighten clamp loosely.

Using a 50 mm {2in) spacer (in this case a bolt),
position the exhaust pipe.

s rm e

9
o

Confirm that th
the mark on 1

hau s pipe mark is aligned with
haust manifold.

j"]

=3
=
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Section02 ENGINE
Subsection08 (EXHAUST SYSTEM)

TYRICAL
Fravit exhaust hose
\iuffler autlst

_ut the locking tie securing the electrical harness
10 the front exhaust hose.

TYFICAL
Sut this locking tie

Detach the end of the hose from the resonator.

08

TYPICAL
Eqant exhaust hose
2 Aesanator

2/ Models
==move front exhaust hose from vehicle.

/Vhen reinstalling exhaust hose, make sure to at-
tach elbow fittings at the highest position that you
can on the exhaust hose.

Tighten retaining clamps to specification.

TORQUE

Frant exhaust hose clamp

4 MNerm (35 [bfein)

After installation, ensure there is no water or ex-
haust gas leak when the engine is running. Test
run the engine while supplying water to the ex-
haust system.

\[oXI[*% Y Never run engine without supplying
water to the exhaust system when watercraftis
out of water.

Rear Exhaust Hose Replacement

i§ and 85 Models

Remove battery and batiery holder. Refer to
CHARGING SYSTEM subsection

w0 10071 QT .8

1. Reteining clamps
Remave the rear exhaust hose from vehicle

Moaels Without IS and &8
Remove the resonator. S
section.

Loosen clamp secuning the rear exh
RH fixing plate.

(1]
P
L4y
Lt
il
o)
u
[41]
o

87




Section02 ENGINE
Subsection 08 (EXHAUST SYSTEM)

_e= the rubber adapter strip of the rubber
o= cetween both exhaust pipe marks.

=n r=taining clamp.

TORQUE

giNem (71 Ibfein)

=2zming clamp

—— Y P
] a5

o] ,-.;E ;_‘_'1-‘ VB :P,;.-If-:-—'-"-;zc

Susser adapter strip
e g ‘&_n:-p
SST QDS marks

- == he gther clamp on the rubber adapter.
== the exhaust pipe into the muffler.

= 2~ the center of the rubber adapter strip with
“= mare previously traced on muffler.

1. Aiddle of rubber agapter strip

2. Center of the muffler bulge opening

Using a caliper, measure the distance between
the exhaust pipe shoulder and the outside of the
muffler bulge.

Position the
(3.74in £ .079in).
several places.

85mm = 2mm
distance in

muffler 1o
Check the

F agdar
Fa

Tighten retaining clamp.

TORQUE

Rubber adapter EMNem (71 Ibfein)

retaining clamp

Install muffler in vehicle. Refer to MUFFLER IN-
STALLATION in this subsection for complete pro-
cedure,

EXHAUST MANIFOLD

Exhaust Manifold Removal

1.0n iS and aS models, remove the moving
deck and the deck extension. Refer to BOOY
subsection,

83
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Section01 MAINTENANCE
S.osection03 (STORAGE PROCEDURE)

i
¥
v (b

re 15 an alignment line drawn on the
outlet hase. This will ensure the
twisted or kinked on reinstallation.

osen the clamp retaining the intercooler out-

y 1T
i
U

¥
o
Wy ate ey
i)
{ ]
[ ]
b |
in

(1]
[
P

[
)

o L3
i

¥

X1 i

I's

mave the intercooler outlet hose from the in-

(811

NOTE: This hose feeds the inlet of the throttle

T
- W

5 Modeis

5. Drape a couple of shop rags over the iS module
o protect it from any expelled water from the
intercooler.

TYPICAL

Hese alignment lines
Hose clamp
Intercooler oullel hose
i5 module

All Models

6. Start engine and rev up to 4000 RPM several
times. Water will be expelled from the inter-
cooler.

NOTE: Prevent air intake system from aspirating
foreign objects which may cause severe engine or
damage.

. Stop engine.
Properly align and reinstall hose on intercooler.
_Torque intercooler hose clamp as specified.

O

W M~

INTERCOOLER HOSE CLAMP TORQUE

2. Ensure there is an alignment line drawn on the
throttle body inlet hose. This will ensure the
hose is not twisted or kinked on reinstallation.

3. Loosen the clamp retaining the hose to the
throttle body:.

4. Remove the hose from the throttle body and
direct it away from the throttle body and other
components.

5. Start engine and rev up to 4000 RPM several
times. Water will be expelled from the inter-
cooler.

NOTE: Prevent air intake system from aspirating
foreign objects which may cause severe engine or
damage.

6. Stop engine.

7. Properly align and reinstall hose on throttle
body.

8. Torque intercooler hose clamp as specified.
INTERCOOLER HOSE CLAMP TORQUE
4 Mem (35 Ibfein)

Exhaust System Protection

The exhaust system is self draining, but the ex-
haust manifold and intercooler (215 engine) need
10 be drained to avoid damages should the water-
craft be stored in an area where the temperature
attains the freezing point of water.

Using the flushing connector located at the rear of
vehicle, inject pressurized air (at 380 kPa (55 PSI))
in the system until there is no more water flowing
from jet pump.

wnra{RS 811004 8

4 Nem (35 Ibfein)

Models Without /S or aS
Open the seat,

1. Flushing connselor

The following hose can be fabricated to ease
draining procedure.

armr20t 1-004



Section02 ENGINE

Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

?- Jet pu'v?p sockel scraws
Install the ALIGNMENT SHAFT ADAPTER (P/N 529

035 719) on the end of the ALIGNMENT SHAFT
(F/N 295 000 147).

SIWAET 16

Trace two thin lines on alignment shaft.

LINES DISTANCE
Ling A at 607.5mm (23.817in)
Line B at 810,65 mm (24.035in)

4 Femove the ALIGNMENT SHAFT ADAPTER
2 335 719) from the end of the alignment
n tin engine PTO housing,.

Well# Y Ensure alignment shaft adapter is
fully inserted into the engine PTO housing.

28

5. Install the THRU-HULL ADAPTER (P/N 529 036
183) into the thru-hull fitting. Ensure the adapter
is properly seatad against the fitting.

ll.l

i el e b i

1. Thru-hull fitting
2. Thru-hull agapter
NOTE: On some occasions, the thru-hull adapter
must be retained in the fitting using a hose clamp.

01 1-007




Section02 ENGINE
Subsection08 (EXHAUST SYSTEM)

w01 004 s
DECK REMOVED FOR CLARITY
1. Resr exhaust hose

2. Hose clamp

3. RH fixing piare

All Models

When reinstalling rear exhaust hose, tighten
clamps to specification.

TORQUE

4 Nem (35 [bfein)

Rear exhaust hose clamp

Reinstall all other removed parts.

After installation, ensure there is no water or ex-
haust gas leak when the engine is running. Test
run the engine while supplying water to the ex-
haust system.

\'[eRI[& ] Never run engine without supplying
water to the exhaust system when watercraft is
out of water.

EXHAUST PIPE

Exhaust Pipe Removal

Remove MUFFLER, see procedure in this subsec-
tion.
Disconnect water inlet hose from exhaust pipe fit-
ting.

Loosen rubber adapter clamps.

< 5.\.‘5:5:‘ oips
Remove exhaust pipe and the rubber adapter,

Exhaust Pipe Inspection
Inspect exhaust pipe for:

— Cracks

- Flange damages

- Other damages

FReplace exhaust pipe as required.
Check if the rubber adapter is:

- Brittle

- Hard

— Otherwise damaged.

Replace rubber adapter if necessary.

Exhaust Pipe Installation

Trace a mark to locate the middle of the muffler
bulge opening.

1. Bulge
2. Middle of the opening

Install the rubber adapter on exhaust pipe. Ensus
rubber adapter i1s properly seats against exhaus
pipe shoulder.




Section02 ENGINE
Subsection 08 (EXHAUST SYSTEM)

s JO08-01 34126 0

1. Exhaust manifold mark
2. Exhaust pipa mark

Tighten exhaust clamp.

TORQUE
11 Nem (97 Ibfein)

Exhaust clamp l

'"elf(%q Do not use pneumatic or electric
tools as seizure may occur.

Install the muffler strap.

Ensure not to rotate muffler during
strap installation. The use of a soapy water so-
lution on inner side of muffler strap is recom-
mended.

Install all other removed parts.

After installation, ensure there is no water or ex-
haust gas leak when engine is running.

Test run the engine while supplying water to the
exhaust system.

(el Never run engine without supplying
water to the exhaust system when watercraft is
out of water.

EXHAUST HOSES

Front Exhaust Hose Replacement

/S and a8 Models
Remove the LH rear storage basket.
Eemove exhaust hose from muffler outiet.

w0083 010 4

i, Retaming clamp
2 Exhaust hose

Remove the deck extension. Refer to B00Y sub-
section.

Move the coolant expansion tank aside and cut
locking tie retaining the starter cable (RED) to ex-
haust hose.

Remove exhaust hose from resonator.

Cut locking tie retaining bailer hose elbow fittings
to exhaust hose.

Models Without iS and &S

Cut locking tie securing bailers on the top of the
front exhaust hose.

e 2000021000 s

TYPICAL
1. Cut this lockmng tie

On GTS and GTI models, cut locking ties secur-
ing wiring harness to exhaust hose.

Remove exhaust hose from the muffler outlet.



Section02 ENGINE
Subsection01 (ENGINE REMOVAL AND INSTALLATION)

ENGINE SUPPORTS
GTS 130, GT/ 130, GT! 156 and WAKE 155

# 25 N'm
& (18 Ibfft)
TTEmm S N
L r =} TB -
T" mark &y |
upwards ———&
25 N*m %
:1s|bf-n:% NG
25 a-rn <;|5; g0 ‘u::‘h}"' Maximum
(18 Ibfft)  #T* mark | *j%_, thickness:
g MPwards | owesin
;S AN ' 25 Nem
T s brn R g NE W RN
(18 Ibf-f) S ﬁ
. %

Foas

‘*”’-..i —Maximum thickness:
S 5 mm (13/64 in)

25Nem _p G2
(18 Ibf-ft) &

25 N*m
118 Ibfsft)

“T" mark
upwards

Maximum
thickness:
2|5 mm (13/64 in}

25 Nem N8 | | S~ rmam
G0 (18 Ibfeft)

=] - component must be replaced when removed.

22 Ame011-007




Section 02 ENGINE
Subsection 01

(ENGINE REMOVAL AND INSTALLATION)

Wedi[% 4 Whenever engine is removed from
watercraft, engine alignment must be per-
formed at reinstallation.

Wipe off any spillage in bilge. Clean with the PUL-

LEY FLANGE CLEANER (P/N 413 711 809).

Check tightness and condition of engine rubber

mounts. Refer to ENGINE MOUNTS in this sub-

section.

Before completely lowering engine, install ground

cable, starter cable and water hoses on exhaust

manifold. Follow these guide lines

— Ensure contact surface is perfectly
reconnect ground cable to engine

— Apply LOCTITE 243 (BLUE) (P/N 283 800 060) on
threads of ground cable screw or use
screw with self-locking product

- Tighten ground cable screw to 23 Nem
(17 Infeft).

- Torque startar cable nut to 7 Nem (62 bfein).

- Install protective cap over the starter cable end.

- Connect exhaust manifold water inlet and
putlet hoses. Tighten clamps to 1.7 Nem
{15 lbfein).

Place engine into vehicle

Install engine support screws. Do not apply

threadlocker 10 engine support screws and do

not 1orque yet.

Align engine. Refer to ENGINE ALIGNMENT in

this subsection for complete procedure.

We2l% 3 The engine alignment must be com-
pleted before finalizing the engine installation.

Install and properly align exhaust pipe: Refer to
EXHAUST SYSTEM subsection.
Reinstall all other removed parts,

Check hose condition and pressure test fuel sys-
tem, refer to FUEL SYSTEM.

A WARNING

Whenever doing any type of repair on wa-
tercraft or if any components of the fuel sys-
izam are disconnected, a pressure test must
| b= done before starting engine.

erify all electrical connections (ground wires and

engine and ensure there is no leakage.

m If watercraft is out of water, exhaust
ys7=— must be cooled using the flush kit.

iy
]

W

Engine Alignment

G7S, GT! and WAKE 155

REQUIRED TOOLS

PUMP PLATE
(P/N 529 036 224)

ALIGNMENT SHAFT SUPPORT

(P/N 529 035 506)

ALIGNMENT SHAFT ADAPTER

(P/N 529 035 719}

ALIGNMENT SHAFT
{F/N 235 000 141}

To verify alignment of engine proceed as follows:

1

=]

[ %]

. Remove jet pump and drive shaft. Refer to
STEERING AND PROPULSION section.

. Remove drive shaft boot.
. Assemble alignment tool.

3.1 Install the alignment shaft support on
pump plate.

3.2 Secure using M8 x 25 x 1.25 hexagonal
SCrews.

v IO 3000004 _a

3

1. Algnmeant
2. Support pla

shaft support (PN 529 035 506
te (PN 528 036 224)
MB x 25 x 1.25 hexggonal screws

TORQUE

Alignment tool screws 24 Nem (18 |bfeft)

4, Install the alignment tool as follows.

4.1 Position the alignment tool against the

pump support.
Push the alignment tool upward and hold
it in this position.

4.2

201 5-007




Section02 ENGINE

Subsection 02 (AIR INTAKE SYSTEM (EXCEPT iS AND aS MODELS))

Cut locking ties securing fuel hoses and wiring
harness to upper bracket

. Disconnect gauge and OTAS connectors.

on

o)

ey

o

Air Intake Silencer Removal
1. Open or remaove the seat

2. From seat opening, cut locking tie securing the
wiring harness and the fuel supply hose to air
niake silencer.

b |

TYPICAL - RXT AND GTX

Cut this locking e

3. Detach rear retaining strap retaining air intake
silencer and fuel tank.

winr Y D000 e

TYPICAL - GTS AND GTI
1. Rear reigining strap




Section02 ENGINE
Subsection02 (AIR INTAKE SYSTEM (EXCEPT iS AND aS MODELS))

SN 1008020 8
TYPICAL - GTX SHOWN
1. Baffte mark

2. Qutlet hose mark

a0 100600 _n
1. Remaove uppar sechion of air intake siencer

Install the assembly in the air intake silencer.

3. Remove the inlet tube (2 inlet tubes on 2156
and 260 models), the baffle and the outlet hose
from the air intake silencer

st LO08ET T N
TYPICAL - GTI SHOWN

1. Baffle tab into air intake silencer siot

£, A intake silencer ril inta the outlar hose groove

Install the inlet tube. Ensure each end is properl

eI S0E-0T_. attach.
> Bahauoe NOTE: On 215 and 260 models, both inlet tube
3 Outlet hose are attached as shown.

Air Intake Silencer Assembly

Install the baffle into the outlet hose. Ensure
marks are aligned.

.

Press both halves of the air intake silencer t
. gether until all tabs are locked. Do not forc
e _ make sure all tubes are properly installed.

= amr2011




Section02 ENGINE

Subsection 03 (AIR INTAKE SYSTEM (iS AND aS MODELS))

GENERAL

During assembly/installation, use torque values
and service products as in the exploded view.
Clean threads befare applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

A WARNING

Torque wrench tightening specifications
must be strictly adhered to.

Locking devices le.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be replaced with new ones.

\[edI[# Hoses, cables or locking ties re-
moved during a procedure must be reinstalled
as per factory standards.

PROCEDURES

AIR INTAKE SILENCER COVER

Air Intake Silencer Cover Removal

Remave the deck extension. Refer to 00V sub-
section for procedure.

Release retaining latches.
Loosen clamp securing blow-by hose to cover.

emove the cover.

Air Intake Silencer Cover Installation

s the reverse of the remoaval pro-
cedurs. However, pay attention to the following.

he installation

TORQUE

Blow-by hose clamp | 1.7 Nem (15Ibfein)

Refer to BODY subsection for the proper installa-
tion procedure.

AIR INTAKE SILENCER BAFFLE

Air Intake Silencer Baffle Removal

Remove AR INTAKE SILENCER COVER, see pro-
cedure in this subsection,

Pull the baffle out of the air intake silencer.

e 200501 TOE

1. Air intake signcer bafile

Air Intake Silencer Baffle Installation

Insert the end of the baffle into supercharger air
inlet hose. Using hose ears to retain hose, push
the baffle into supercharger air inlet hose,

S 00801 7-000_a

1. Baffle
2. Air intake hose

Install air intake silencer cover and all other re-
moved parts.

AIR INTAKE TUBE

Air Intake Tube Removal

Remove the A/R INTAKE SILENCER COVER and
the AIR INTAKE SILENCER BAFFLE, see proce:
dure in this subsection.



Section02 ENGINE
Subsection04 (INTAKE MANIFOLD)

GENERAL

During assembly/installation, use torque values
and service products as in the exploded views.
Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

A WARNING

Torque wrench tightening specifications
must be strictly adhered to.

Locking devices when removed (e.g.: locking
tabs, elastic stop nuts, self-locking fasteners,
cotter pins, etc.) must be replaced.

L(eJf(%Q Hoses, cables or locking ties re-
moved during a procedure must be reinstalled
as per factory standards.

PROCEDURES
INTAKE MANIFOLD

Intake Manifold Removal

On iS models, remove the moving deck and the
deck extension. Refer to 800V subsection.

Remove the air intake silencer. Refer to the ap-
propriate subsection according to model:

- AIR INTAKE SYSTEM (EXCEPT i§ AND aS
MODELS)
- AIR INTAKE SYSTEM (i5 AND aS MODELS).

Disconnect the intake hose at intake manifold.

TYFICAL - SUPERCHARGED ENGINE SHOWN

I PES

ciant expansion tank aside to make

Disconnect fuel hose connector at fuel rail. Refer
to ELECTRONIC FUEL INJECTION (EFI) subsec-
tion ’

Unplug the "B" connector from the ECM by pulling
the lock. Refer to CONNECTOR INFORMATION
subsection for procedure.

Cut all locking ties securing the wiring harnesses
10 the intake manifold.

GO0 00

1. Cut these locking hes 10 release harness

smr2011




Section02 ENGINE
Subsection 04 (INTAKE MANIFOLD)

1. K& conngctor
2 Magneto conneclor
3 ECM support

Unplug the ol pressure switch (OPS).

1. O pressure switch (OFS)

Unscrew ECM retaining screws and remove ECNV
from its support.

On 215 engine, disconnect both hoses at the
front end of intercooler. :

Remove manifold retaining screws and push the
oil dipstick tube out of the manifold slot.

LREE LT

Lift intake manifold up to pull it out of the mount-
Ing brackets.

RYBOImatr ST 1

1. Mounting brackals

Pull intake manifold out.

Intake Manifold Inspection

Check intake manifold for cracks, warping at
flanges or any other visible damage.

Check if intake manifold gaskets are cracked, brit-
tle or otherwise damaged.

Replace damaged parts as necessary.

Intake Manifold Installation

For installation, reverse the removal procedure
Pay attention to following details,




Section02 ENGINE

Subsection05 (SUPERCHARGER (215 AND 260 ENGINES))

Supercharger should start to turn at a torque
within the specified values.

SLIPPING MOMENT (NEW SUPERCHARGER])
gNem to 14 Nem (80 Ibfein to 124 Ibfein)

SLIPPING MOMENT (BREAK-IN SUPERCHARGER)
ENem to 12 Nem (71 Ibfein to 106 Ibfein)

If the torque is not within specification, repair
supercharger clutch. Verify supercharger clutch
components as per SUPERCHARGER INSPEC-
TIONin this subsection.

TROUBLESHOOTING

The following is provided to help in diagnosing the
probable source of troubles. It is a guideline and
it should not be assurmed to list all possible prob-
lems.

Always check for fault codes. If a fault code is de-
tected, service the fault code first. Refer 1o DIAG-
NOSTIC AND FAULT CODES subsection.

ENGINE WILL NOT START (ENGINE DOES
NOT TURN OVER)

1. Supercharger seized or obstructed
- Inspect and repair supercharger.

ENGINE LACKS ACCELERATION OR
POWER (DOES NOT REACH MAXIMUM
RPM)

1. Supercharger inlet is dirty
- Check and clean supercharger inlet,
- Check engine oil. Siphon excess of oil

2. Supercharger slipping clutch defective
- Check slipping clutch moment.
- Repair supercharger if out of specification.

PROCEDURES
SUPERCHARGER

Supercharger Removal

On iS models, remove the moving deck. Refer to

BODY (AXT GTX AND WAKE PRO) subsection for

proper procedure.

Remove the 2 intake silencer. Refer to appropri-

ate subsection according to model;

- AIR INTAKE SYSTEM (EXCEPT /S AND a5
MODELS)

- AIR INTAKE SYSTEM (1S AND a§ MODELS).

56

Remove the air intake silencer support.

S00GA2E-011 8

MANY BARTS REMOVED FOR CLARITY PURPOSE
1. Support screws

Remove the air inlet hose from supercharger.

A OR-0I0-012 8

1. A infer hose
2. Hose clamp

Remove air outlet hose from supercharger.

smr2011011
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Subsection 05 (SUPERCHARGER (215 AND 260 ENGINES))

FOBZAA 1

1. d-pin sockat

10. Discard the oil seal.

11, Remove and discard ball bearing from super-
charger housing half {engine side) by using a
press and a suitable bearing pusher.

T-fz

RUEOGEmner 2364

1. Supercharger housing half fengine side)
2. Bearing pusher

Supercharger Inspection

Supercharger Clutch Components and Gear

Check the wear limit on drive gear, lock washer
and driven plate on supercharger shaft. Check
grive gear for cracks.

NOTE: If parts are worn out or damaged, repair
supsrcharger only by using supercharger repair
Kn

60

S0t J60A,

A Drven plate journs! depth
B. Dnve gear thickness
C. Lock washer thickngss

DRIVEN PLATE JOURNAL DEPTH

14.460 mm to 14.500 mm
WEW, (5693 in 10 5709in)
SERVICE LIMIT 14.600 mm (5748 in)

DRIVE GEAR THICKNESS

11.000 mm te 11.050 mm

NEW (4331in to .435in)

SERVICE LIMIT 10.900 mm (.4281 in)

LOCK WASHER THICKNESS

4.050 mm to 4.150 mm

NEW (1584 in to .1634n)

SERVICE LIMIT 3.950 mm (.1555.n)

Spring Washer

Put spring washer package together as it is as-
sembled on the supercharger shaft, Measure the
height of the unloaded spring washer package.

RIED3mot-T 404 A

A Spring washer package height

Sinrg 01100




Section02 ENGINE

Subsection05 (SUPERCHARGER (215 AND 260 ENGINES))

REQUIRED TOOL

SUPPORT PLATE
{P/N 529 035 947)

4. Apply LOCTITE 243 (BLUE) (P/N 283 800 060) on
retaining disc. If a new retaining disc is used,
the threads are coated with a self-locking prod-
uct.

5. Install the retaining disc in supercharger hous-
ing half.

FGBRIA

1. Retaming disc
2 d-pin socker

REQUIRED TOOL

4-PIN SOCKET
(P/N 528 035 948)

40 Nem (30 1bteft)

TORQUE

Retaining disc

FOOBIGA 1

1. Support plate
2 Besring supportipusher
3. Protrusion herg

Before pressing in the super-
charger shaft, be sure to properly support
the inner race of ball bearing in super-
charger housing half with the recom-
mended tool. This way, the installation
pressure will be applied to the inner race
and will not be transmitted to the bearing
balls which would otherwise shorten the
bearing life.

6.2 Apply heat outside of the housing with a
heat gun to expand its diameter prior to in-
serting the shaft. Ensure thereis no O-ring
on the housing half prior to heating.

6.3 Apply engine oil on supercharger shaft.
Press shaft with thrust washer and dis-
tance sleeve together in supercharger
housing half.

6. Press supercharger shaft in housing half {en-
gine side).

8.1 Properly support bearing using the follow-
ing tools under supercharger housing half.

REQUIRED TOOLS
SUPPORT PLATE
IP/N 528 035 947)

BEARING e

SUPFORT/PUSHER
PM 529 035 850)

62
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Section02 ENGINE

Subsection 05 (SUPERCHARGER (215 AND 260 ENGINES))

[eXil&a When installing the spring washers,
take care of the exact installation direction of
the washers.

V& ‘

s B00E01T009. 0

1. Spring washers

18. Install the L-ring on the cormpressor shaft.

19. Apply LOCTITE 243 (BLUE) (P/N 293 BOO 060) on
the hexagonal nut threads.

TORQUE
Hexagenal nut 29 Nem (21 Ibfeft)

wre 208011006

Nut

Lsrng

Sopring washers
Lock washer
Friction shims
Drive gear
Needig beaning

1% U da Cad g =

NOTE: The L-ring will preload the spring washers.

20. Hold the lock washer of the supercharger
shaft (engine side) and tighten the cap nut.

REQUIRED TOOL

=

\PERCHARGER RETAINING KEY \
[2/N 529 036 027)

TORQUE

Cap nut 26 Nem (21 Ibisft)

21. Apply LOCTITE 5910 (P/N 293 80O 081) on super-
charger housing sealing surface.

1. Apply Loctite 5310 on sealing surface

29. Assemble supercharger housing halves.

22.1 Apply LOCTITE 243 {BLUE) (P/N 293 800
060} on retaining screws.

22.2 Tighten supercharger housing halves
screws according to the following se-
guence.

TORQUE

Supercharger housing
halves screws

9 Nem (80 [bfein)

WSO IITE

SUPERCHARGER TIGHTENING SEQUENCE

23, Verify the clutch slipping moment. Refer to
SUPERCHARGER CLUTCH SLIPPING MO-
MENT (BENCH TEST) in this subsection.

Supercharger Installation

1. Grease sealing surface between supercharger
and PTO housing with SUPER LUBE GREASE
(P/N 293 550 030).

NOTE: Ensure O-rings are installed.

smr201 1011




Section02 ENGINE

Subsection06 (INTERCOOLER (215 ENGINE))

GENERAL

During assembly/installation, use torgue values
and service products as in the exploded view.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
AFPPLICATION at the beginning of this manual for
complete procedure.

A WARNING

Torque wrench tightening specifications
must be strictly adhered to.

Locking devices when removed (e.g.: locking
tabs, elastic stop nuts, self-locking fasteners,
cotter pins, etc.) must be replaced.

(o2 (%} Hoses, cables or locking ties re-
moved during a procedure must be reinstalled
as per factory standards.

PROCEDURES

INTERCOOLER

Intercooler Leak Test

Perform intercooler leak test when engine [ooses
performance. when there is white exhaust smoke
or when temperature in exhaust systemis to high.

A WARNING

Let engine cool down prior to perform leak
test. Direct contact with hot engine may re-
sult in skin burn.

NOTE: The inspection can be done while inter-
cooler remains installed in intake manifold.

Remove:
- Outlet hose from exhaust manifold
- Inlet hose from intercooler.

68

Plug intercooler inlet nipple.

Install an adapter on the outlet hose to connect a
pressure pump.

REQUIRED TOOL

Ell,-' i
VACUUM/PRESSURE PUMP =
(B/N 529 021 800) E

Pressurize the intercooler as follows:

PRESSURE TEST

69 kPa (10 PS1) for 10 minutes minimum

If there is a pressure drop, first spray hoses and
adapters with a soapy solution to ensure they are
not leaking.

Otherwise, remove intercooler from manifold to
spray soapy water on it. If air bubbles are present,
replace the intercooler, Refer to procedures fur-
ther in this subsection.

Properly reinstall removed parts.

Make sure the intercooler outlet hose is installed
in the holding device (located on the ail filler tube)
otherwise the hose will scuff on the engine block.

sl 1-D4E




Section02 ENGINE
Subsection 07

(INTERCOOLER (260 ENGINE))

GENERAL

During assembly/installation, use torgue values
and service products as in the exploded view.
Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

A WARNING

Torque wrench tightening specifications
must be strictly adhered to.

Locking devices when removed (e.g.: locking
tabs, elastic stop nuts, cotter pins, etc.) must
be replaced.

(eJJ[*] Hose, cables or locking ties removed
during a procedure must be reinstalled as per
factory standards.

MAINTENANCE
INTERCOOLER FLUSHING

Flushing the intercooler with fresh water is essen-
tial to neutralize corroding effects of salt or ather
chemical products present in water. It will help to
clean up sand, salt, shells or other particles in in-
tercooler,

NOTE: Intercooler is flushed with the exhaust
system, as they are on the same circuit.

Exhaust system and intercooler should be flushed

each time

- Watercraft is used in salt water and is not ex-
pected to be used further the same day.

- Watercraft is used in foul water.

- Watercraft is stored for any extended time.

Refer to EXHALUST SYSTEM subsection for flush-
ng procedure.

eyi® 3y Failure to flush the system, when
necessary, will severely damage engine inter-
cooler and/or exhaust system.

PROCEDURES
INTERCOOLER

A WARNING

Let engine cool down prior to work on or near
intercooler.

72

Intercooler Cleaning

If temperature in intake manifold is*too high or if
engine 1s down in performance, intercooler may
reguire to be cleaned.

The exhaust system should be flushed first, as it
may unclogged the intercooler. If not, then pro-
ceed with the intercooler cleaning procedure as
detailed here.

NOTE: The exhaust temperature will decrease
when the intercooler is clogged because more
water is rerouted through the exhaust system.

To clean the intercooler, do the following:

W[eyy[% Never try to clean the intercooler
with chemical products. Only use fresh water.

Chemical products will permanently damage
the internal parts of intercooler.

1. Remove the intercooler from the watercraft.
See procedure further in this subsection.

2. Pour fresh water into the water outlet fitting.

SnriO00.OiRO0E &

I. [Intercooier water outler fitting
2. Intercooler water infer fitting

3. Let water into intercooler for many hours. Oc-
casionally, shake the intercooler to soak off de-
posits

4. Rinse the intercooler using a garden hose in-
stalled on water outlet.

b. Let water flows out of intercooler a few min-
utes to evacuate internal deposits.

6. Check water flow,

WATER FLOW
LOW OR 1. Repeat cleaning procedure.
ERRATIC 2. Replace the intercooler.
HIGH AND
REGULAR Intercooler is not clogged.

st 10




Section02 ENGINE
Subsection08 (EXHAUST SYSTEM)

2. Move muffler rearwards to make room. Refer
1o MUFFLER REMOVAL in this subsection to
know how separate mufiler from exhaust man-
ifold.

3. Disconnect the exhaust manifold water outlet
hose.

r e S A

1. Water outlet hosa
2. Exhaust manifold

4, Disconnect exhaust manifold water inlet hose
from exhaust manifald.

TYPICAL - /5 MODEL SHOWN

1. Exhaust manifold water inlet hose
5. Unscrew the exhaust manifold beginning with
the bottom screws. This will help holding the
manifold while you remove the screws.

6. Remove the exhaust manifold from vehicle.
- On iS and aS models, move the exhaust
manifold rearwards to remove it
- On models without iS and a$S, lift up the
exhaust manifold to remove it.

Exhaust Manifold Inspection

Inspect exhaust manifold condition paying atten-
tion for cracks or other damage. Check contact
s-ﬁaces and hose. Replace any defective part.

mation can be corrected by gnndmg surface with
af "-:- -3":1 caner Install sand paper on a surface
: t against oiled sand paper,

= = el
-

s -..-u

LiF]

b

a0

Clean all metal components in a solvent.

Exhaust Manifold Installation

Installation is essentially the reverse of removal
procedures. However, pay particular attention to
the following.

NOTE: There is no gasket between cylinder block
and exhaust manifold.

Apply LOCTITE 243 (BLUE) (P/N 293 800 0601 on
threads of screws,

To help holding the manifold while installing
screws, first insert the exhaust manifold into the
exhaust pipe then, install the upper front screw.
Continue with the remaining screws.

Torque screws to specification as per following il-
lustrated sequence. Repeat the procedure twice

TORQUE

Exhaust manifold screws

ﬁf 5] ? 3 @ MM
'J by % :' ! ) J‘;

i

ol
[
‘)
l

g MNem (BO |biin)

After installation, ensure there is no water or ex-
haust gas leak when the engine is running. Test
run the engine while supplying water to the flush-
ing connector.

Weli[® 3 Never run engine without supplying
water to the exhaust system when watercraft is
out of water.

RESONATOR

Resonator Removal

i5 and a8 Models

1. Remove engine from vehicle. Refer to ENGINE
REMOVAL AND INSTALLATION subsection.




Section02 ENGINE

Subsection 08 (EXHAUST SYSTEM)

= Bsmove battery and battery holder. Refer to
CHARGING SYSTEM subsection.

2 Loosen clamp securing rear exhaust hose to
r2sonator,

Aemove the screw securing the front of the res-
anator.

s

TR0 0088

TYFICAL - MUDEL WITHOUT iS SHOWN
Sssonator retaining screw

Semove the front exhaust hose from resonator.
semove rescnator from vehicle,

Yodels Without i§ and a5
1. Hemove seat,

2 Cut locking tie securing wiring harness to front
exhaust hose.

o&non

L - 1
w0108 0058

' Front exhaust hose
2 Cut this locking tie

3. Detach the front exhaust hose from the res-
onator.,

4. Remove screw and washer securing the front
of the resonator.

1. Resonator retaming screw

5. Loosen clamp securing the rear exhaust hose
to resonator.

1. Resonator
2. Lposen this clamp

6. Slide resonator by the deck opening.

Resonator Inspection
Inspect parts condition paying attention for defor-
mation, cracks or other damage. Check hoses.
Replace any defective part.
Resonator Installation

Installation is the reverse of the removal proce-
dures. However, pay attention 1o the following.

TORQUE

Hesonator retaining screw

7.5Nem (66 lbfein)

After installation, ensure there is no water or ex-
haust gas leak when the engine is running. Test
run the engine while supplying water to the ex-
haust system

W(edi(% 4 Never run engine without supplying
water to the exhaust system when watercraft is
out of water.

91
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Subsection09 (PTO HOUSING AND MAGNETO)

9 Ne=m
(80 Ibf+in) 9 Nem
Locrirg (80 FIn)
octite 2
L\Q/a 243 k“ﬁé‘e

L'

A Isoflex grease
Topas NB 52

15 N*m
(133 Ibfein)
+50°

= Component must be replaced when removed.

Ered 00350016

Engine oil

000

a. Loctite 243

9 N*m
(80 Ibfein)

o

Isoﬂe:-t grease
Topas NB 52

Engine
8 oil Loct:te

o,
250 N-m%0

(184 Ibf«ft)

94
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Section02 ENGINE

Subsection09 (PTO HOUSING AND MAGNETO)

GENERAL

NOTE: It is good practice to check for fault
~odes using the B.U.D.S. software as a first trou-
nieshooting step. Refer to the DIAGNOSTIC AND
SAULT CODES subsection.

Zlways carry out electrical tests on components
vefore removing or installing them.

During assembly, use torque values and service
oroducts as in the exploded view.,

Clean threads before applying a threadlocker. Re-
fer 10 SELF-LOCKING FASTENERS and LOCTITE

= FFLICATION at the beginning of this manual for
-omplete procedure,

A WARNING

Torque wrench tightening specifications
must be strictly adhered to.

Locking devices when removed (e.g.: locking
1abs, elastic stop nuts, self-locking fasteners,
cotter pins, etc.) must be replaced.

LIl Hoses, cables or locking ties re-
moved during a procedure must be reinstalled

=s per factory standards.

A WARNING

Sefore carrying out any inspection or main-
tenance procedure on the vehicle, wait until
the engine and exhaust have cooled down to
=void potential burns.

PROCEDURES
"TO HOUSING

"TO Housing Removal

Disconnect the battery. Refer to STARTING
SYSTEM subsection,

Jn iS models, remove the moving deck and
the deck extension. Refer to 8O0 Y subsection.
Orain the engine oil. Refer to LUBRICATION
SYSTEM subsection.

= Ezmove the cylinder head cover

CYL :'.-“fQER HEAD subsection.

21t the tube of the SUCTION PUMP (F/N 529
135 2801 in the lower area of the timing chain.

Refer to

Suction purrp tube

Edge of cylinder block

6. Syphon remaining oil out of the lower
chain case.

7. Drain engine coolant, refer 1o the COOLING

SYSTEM subsection.

Li |
ip

8. Remove the air intake silencer Be&ter 0 sooo-
priate A/R INTAKE SYSTEM subsecton

9. Disconnect at throttle body the 2 ntzk= hose

10, Move muffler rearwards. Refer to EXHAUST
SYSTENM subsection.

11.0n 215 and 260 engines, remove the su
percharger, refer to the SUPESCHARGE
subsection,

are 20000008 I

1. Supercharger

12. Refer to STEERING AN
remove the following
- Jet pump
— Drive shaft
— Drive shaft b

13. Disconnect CP
ness.

L]
Y]
-1}

S

S

252

o

=

w

=]

a

LrL

connector from wiring har-

85
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Subsection09 (PTO HOUSING AND MAGNETO)

Hi-023-010 a

CPS CONNECTOR

14. Disconnect the magneto connector, located
beside the ECM.

130/155 ENGINES

1. Magneto eonnector
2 ECM support

3. ECM

15. Place rags under PTO housing to prevent oil
spillage

g6

MNOTE: Up te 260ml (BU.S. oz) of oil could flow
out when removing PTO housing. If spillage oc-
curs, clean immediately with the PULLEY FLANGE
CLEAMER (P/M 413 711 809) to prevent gil stains.

16. Remove both rear engine Support screws,

b

RIGHT SIDE OF VEHICLE
1. Rear engine Support scréw

A 00RO TE-000 B

LEFT SIDE OF VEHICLE
1. Rear anging support scraw

17. Slightly lift aft end of engine and insert a safely
block under the engine to secure it in this po-
sition.

18. Remove LH rear engine support.

gsrrrdd 1014
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Subsection09 (PTO HOUSING AND MAGNETO)

mo housing

* ==maove PTO housing retaining screws.

“Erness fetaining clamp

NOTE: Note position of the CPS harness retaining
clamp position as illustrated above for reinstalia-
tion.

21. Remove PTO housing from engine

l[o3i[¥] To prevent damaging contact sur-
faces, be sure to use prying lugs to separate
PTO housing from engine.

NOTE: Carefully separate FTO housing from en-
gine using two flat screwdrivers prying equally on
opposite sides of the housing and at the same
time. Proceed slowly to prevent starter drive disc
springs and thrust washer from falling down into
bilge area.

£/ RO05-1I4-007_8

1. Disc springs
2. Thrust washer
3 Sparter drive

22. Remove PTO housing gasket and discard it.

PTO Housing Inspection

Inspect PTO housing for cracks or any other dam-
ages. Replace if necessary

Inspect the needle bearing in the PTO housing
used to support the starter drive shaft.

NOTE: Clean all disassembled metal components
in a non-ferrous me1al cleaner.

Inspect oil strainer for contaminants, debris or
other particles. Clean as reguired.

97
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Subsection09 (PTO HOUSING AND MAGNETO)

Pay particular attention to the PT
housing gasket alignment to - ensure that
does not get pinched, or slide out of its su
face contact area. Never force housing whe
installing it. If there is a strong resistance, r
move housing and check oil/water pump shse
alignment and starter drive gear alignment.

Ensure the starter drive shaft is wi
aligned when engaging it in the PTO housir
needle bearing.

AISOIme 1 1TA

1. PTO oif straingr

PTO Housing Installation

For installation, reverse the removal procedure.
However, pay attention to the following.

Apply lubricants, sealers or threadlocker as speci-
fied in exploded view.

Apply torques as specified in exploded view.

Position the disc springs and thrust washer onto

the starter drive shaft as per following illustration. srelosanian 8
1. Fay antention that gaskef remains properly positionsd
on this surface

1 3
Refer to the following illustration to identify tl

locations of the various housing screws.

i 200R.E04 000 i
TYPICAL

1. Thrust washer
2. Disc springs
3. Sianer drve
NOTE: When installing a NEW starter drive, oil
the shaft and gear splines with engine oil.

Install a NEW PTO housing gasket.
NOTE: When installing the PTO housing, you will e

need 1o rotate the oil/water pump shaft slightly to T Serews MB % 35
align it with the balance shaft for proper insertion. 2. Screws Mé x 85

NOTE: Install the CPS harness retaining cl
at the position noted during the PTO hot
removal.
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Subsection09 (PTO HOUSING AND MAGNETO)

735 harness relaining clamp

| the PTO housing screws finger tight, then
Je themn to specification as per seguence

wumbered in the following illustration.

PTO HOUSING SCREWS TORQUE

SMem (BO Ibfein)

stall LH engine support.

ooy LOCTITE 243 (BLUE) (P/N 293 800 060) on en-

== support screw threads then torque them to

CECaion,

ENGINE SUPPORT SCREWS TORQUE

23 Nem (17 Ipfeft)

ML

ve block under engine.

w2 both rear engine support screws loosely.

out an engine alignment, refer to the
S NE REMOVAL AND INSTALLATION subsec-

An engine alignment procedure
must be carried out to ensure proper engine
alignment or severe component damage may
occur.

Install all remaining parts, reconnect hoses and
electrical connectors. Refer to applicable subsec-
tions for procedures and specific details (torques,
service products or special instructions).

Refill engine with oil and cooling system with
coolant. Refer to LUBRICATION SYSTEM and
COOLING SYSTEM subsections.

PTO SEAL

PTO Seal Inspection

Inspect the PTO seal on the PTO housing. If brit-
tle, hard or damaged, or if you see a sign of oil
leakage, replace it.

Inspect ball bearing within PTO seal for excessive
play and smooth operation.

Replace PTO seal if oil seal or ball bearing is dam-
aged.

R 0020000
1. PTO sesl

PTO Seal Removal

Place rags under PTO housing to prevent spillage.
If spillage occurs, clean immediately with PULLEY
FLANGE CLEANER (B/M 413 711 809) to prevent oil
stains.

NOTE: Mote position of seal and orientation of
Oetiker clamp for installation.

Remove the Oetiker clamp retaining the seal to
the PTO housing.

29
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Subsection09 (PTO HOUSING AND MAGNETO)

e S DOROI-007 8
TYPICAL
1. Qenker clamps
2 PTO seal

Pull seal from PTO housing.

PTO Seal Installation

Insert a NEW Oetiker clamp over the seal,

Push seal onto PTO housing. Be sure to align seal
and clamp as noted at removal,

Wiegr[®=4 When installing PTO seal on super-
charged engines, make sure to paosition the
Qetiker clamps as illustrated.

PTO COUPLING

e D QT 30007, e
1. FTO coupling

2. Seal
3 Srop sfeeve

PTO Coupling Removal

Lock crankshaft. Refer to CYLINDER BLOCK sub-
section for the procedure.

Remove PTO seal as described in previous proce-
dure.

Unscrew coupling from crankshaft.

100

REQUIRED TOOL

IMPELLER
eyi(» ¥ Apply engine oil to the removal tool

REMOVER/INSTALLER
(P/N 529 035 820)

to protect the seal located within the PTO cou-

pling.

VT EE0S-0E 208, b

TYPICAL - TURN COUNTERCLOCKWISE TO REMOVE
1. Impellgr ramoval ool

smc2D11-014
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Section 02 ENGINE

(PTO HOUSING AND MAGNETO)

SERVICE TOOLS

Description

Part Number

PTO HOUSING AND MAGNETO

Page

3-PIN MAGNETO HARNESS ADAPTER

HANDLE ..

IMF’ELLEH HEMOVEHIINSTJ&LLEH
OETIKER PLIERS...
STARTER DRIVE SEAL F’USHEH

BLIND HOLE BEARING PULLER SET....coiiiniinisiniiimai,
o029 088 820 vl

529 036 016

G2 03B 11T soswimassssaasssssassssssummiasessasice

... 285 000 070

e A20 878502 ooooooooooooeie

101-102
101
101
100
_______ 100
101

WWWIET-STAR.IP

SUCTION PUMP . L T N 95
SERVICE PRODUCTS
Description Part Number Page
ISOFLEX GREASE TOPAS NB 52 ......ccoovvvvrevreernrrmsmmrnsssssspermneenees. 298 8990 021 Liiiviiiiinans ; .. 101, 106
Aetedpi =l TR o N . . . S, 293800080 ....oveeeieeee . 99, 104
L OCTITE 648 (GREEN) .. covriinmmmmmisssiesiissvmnmasaiss 13 AT A00) s v mmsvmimmarsss T
PULLEY FLANGE CLEANER v ciminaninrariane 413 T1T 809 vinnmncinniiiig.a 96, 99
93
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Section02 ENGINE
(PTO HOUSING AND MAGNETQ)

PTO Coupling Inspection

Inspect seal within coupling, if it is brittle, cracked
or hard, replace it.

Check coupling for worn or damaged splines. Re-
place as required.
PTO Coupling Installation

For installation, reverse the removal procedure.
However, pay attention to the following.

Apply LOCTITE 648 (GREEN) (P/N 413 711 400) on
threads and torque PTO coupling to specification.

PTO COUPLING TORQUE
250 Nem (184 Ibfeft)

STARTER DRIVE BEARINGS

1003 a

“'3 HGUSING
Starter drive beanng

CYLA JEH BLOCK
2TE" drive beaning

Starter Drive Bearing Removal

Remove PTO housing, see procedurs in this sub-
section.

Remove starter drive bearing from FT0 hou

-

w
(o]

BELIND HOLE BEARING PULLER
SET (P/N 529 036 117)

or cylinder block.

REQUIRED TOCL
Starter Drive Bearing Installation
Prior to assembly grease starter dri
ISOFLEX GREASE TOPAS NE 52 (F

Install starter drive bearing in the
in the eylinder block.

REQUIRED TOOLS

STARTER DRIVE SEAL —
PUSHER (P/N 420 876 802 —
HAMDLE

(P/N 420 877 650)

STATOR

Stator Output Voltage Test

Disconnect the magneto connector locasted be-
side the ECM.

Install this following harness adspisr onto the
magneto connector,

NOTE: Do not connect the magneio hamess
adapter to the vehicle hamess connector

REQUIRED TOOL
3-PIN MAGNETO HA

ADAPTER (P/N 529 -zf-'::. > ™

Set multimeter to Vac scale
Start engine.

Connect multimeter between =3
LOW wires as per following table
age between each pair of wire

ch pair of YEL-
-,.easwe Volt-

101
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Subsection09 (PTO HOUSING AND MAGNETO)

SAaS0a0 101

PN e

STATOR QUTPUT VOLTAGE TEST
1. Connect adapter fo magnato connecior
2. Leave vehicle hamess disconnected

| Read voltage as per following table,

STATOR CONTINUITY TEST
1. Connect adepter to magnelo connector
2. Leave vehicle harness disconnected

Read resistance.

STATOR OUTPUT VOLTAGE TEST STATOR CONTINUITY TEST
TEST ENGINE RESISTANCE @
SPEED TERMINAL VOLTAGE (AC) TERMINAL 20°C (68°F)
1and?2 1and 2
4000 RPM 1and 3 Approx. 50 Vac 1and 3 01-18
2 and 3 2and 3

If voltage is lower than specification, carry out a
STATOR CONTINUITY TEST and a STATOR INSL-
LATION TEST. See procedures in this subsection

Stator Continuity Test

Disconnect the magneto connector, located be-
side the ECM.

Install the 3-PIN MAGNETO HARNESS ADAPTER
(P/N 529 036 016) onto the magneto connector.

NOTE: Do not connect the magnesto harness
adapter to the vehicle harness connector.

s=t multimeter to 1.

onnect multimeter between each pair of YEL-
W owires.

02

If any result is out of specification, replace stator.

Stator Insulation Test

Disconnect the magneto connector, located be-
side the ECM.

Install the 3-PIN MAGNETO HARNESS ADAPTER
(P/N 529 036 016} onto the magneto connector.

NOTE: Do not connect the magneto harness
adapter ta the vehicle harness connector.

Set multimeter to £.

Connect multimeter between any YELLOW wire
and engine ground.

2011014
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- ] =
T o

STATOR INSULATION TEST
Connecr adaptar (o magneto connector —
Z Leawve wvehitle harness disconnected ! Stator screws
2. Suator

==ad resistance. ;
Stator Installation
STATOR INSULATION TEST ; . .
For installation, reverse the removal procedure
TERMINAL HE%S;:T?;“BCE}@ However, pay attention to the following.
NOTE: The position of the stator in the PTO hous-
ing is determined by a key on the stator and a
notch in the magneto housing.

Any YELLOW wire and

| f-n- n cir i
engine ground nfinity (open circuit)

f there is a resistance or continuity to engine
ground, the stator coils art;l!ur the wiring is
arounded and need to be repaired or replaced.

Stator Removal
=emove PTO housing, see procedure in this sub-

SeCLIon.

=move stator cable holding plate from PTO hous-

s B2 810

1. Norch for stator

Place the stator cable rubber grommet in the
notch provided in the PTO housing.

sve stator retaining screws.
tor from PTO housing.

¥
L

tal

103
WWWIET-STAR.IP



Section02 ENGINE

Subsection09 (PTO HOUSING AND MAGNETO)

w000 Q00 S

TYFICAL

1. Stator cabils grommat

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on the
stator screw threads and stator cable holding plate
screw threads.

Torgue stator and cable holding plate screws @
specification.

Gently set the gauge contact point on the next
tooth and read the dial indicator,

Repeat this procedure taking a reading at each
tooth.

Recheck reading on reference tooth to ensure
gauge has not changed position (gauge should
still read zero).

NOTE: if the reading exceeds the maximum al-
lowable tolerance, straighten the tooth or replace
the trigger wheel,

MAXIMUM ALLOWABLE TOLERANCE

0.15mm (.006in)

STATOR AND CABLE HOLDING PLATE
SCREWS TORQUE

SNem (80 Ibfein)

Install PTO housing as per procedures in this sub-
section.

ROTOR AND TRIGGER WHEEL

Rotor and Trigger Wheel Inspection

Inspect rotor and trigger wheel condition. Pay
particular attention to the inside of the rotor for
cracks, rub marks or discoloration. |f damaged,
replace faulty part.

Check the trigger wheel for bent teeth using the
following procedure.
Install a dial indicator on crankcase casting.

Fosition the gauge on a tooth and set it to zero
0). Be sure to lock the indicator dial to prevent
movement of the dial during the remainder of the

line on the tooth to indicate it as the first
asured (reference tooth).

Gently lift the gauge contact point off the tooth
and roiate the rotor 1o the next tooth.

5
.'t e
i

oto n, be careful not to move gauge posi-
tion or readings tzken on next tooth will not
be acc th reference to the reference tooth.

104

[aporiew Serx Sl W

Triggar wheal

2. Dial indicator

Properly reinstall PTO housing.

Rotor and Trigger Wheel Removal

Lock crankshaft, refer to CYLINDER BLOCK sub-
section for procedure.

Remove FTO housing, see procedure in this sub-
section.

Remove and discard the magneto rotor retaining
SCrews.

Pull rotor and trigger wheel off crankshaft end.

smed0 107
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RVBOMOE 534

TYPICAL

1. Rotor retaining scraws
2. Hotar

3. Trigger whes!

Rotor and Trigger Wheel Installation

For installation, reverse the removal procedure.
However, pay attention to the following.

Align the trigger wheel to the crankshaft using the
location pin on the crankshaft end.

Install NEW OEM rotor screws and torgue them
to specification using a crisscross pattern.

Alwavs install NEW OEM screws
with pre-applied threadlocker. These are
stretch screws that are one time use only.
Not replacing rotor screws may lead to engine
damage and failure.

ROTOR SCREWS TORQUE

15Nem (133 Ibfein) + an additional 50° rotation

with a torque angle gauge

RING GEAR

Ring Gear Removal

Lock crankshaft. Refer to CYLINDER BLOCK sub-
section for procedure.

Remove the PTO housing, see procedure in this
subsection.

Remove and discard the magneto rotor retaining
SCrews.

Pull rotor, trigger wheel, and ring gear off crank-
shaft end.

2011014

RUGGImotiS4A

TYPICAL

1. Magneio rolor retaming Sorews
2. Rotor

3, Trngger whes!

4, Ring gear

Ring Gear Inspection

Inspect ring gear for damag :
tention to teeth condition. K ety wos, &=
or broken teeth are found, repiacs o Ge=r

Ring Gear Installation

For installation, reverse the remows
However, pay attention o the folic
Align the ring gear and trigger whes o e or
shaft using the |location pin on the o=messtt

M)

-
l-k ,\
A A s
v YO g
v
A BOGEmotrs4E
TYPICAL

1. Location pin

2. Location pin holss

Install NEW OEM rotor
to specification in a crisscross

Always install NEW OEM screws
with pre-applied threadlocker. These are
stretch screws that are one time use only.
Not replacing rotor screws may lead to engine
damage and failure.

SETEW

and 1orque them
yatiern.

=
-
=
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ROTOR SCREWS TORQUE

15 Mem (133 [bfein) + an additional 50° rotation
with a torque angle gauge

STARTER DRIVE

Starter Drive Removal

Remove the PTO housing and ring gear as de-
scribed in this subsection.

Remove starter drive.

st ORI s

1. Starter drive

L[638(%4 Be careful not to lose the spring
discs and thrust washer located on the starter
drive shaft.

Starter Drive Inspection

ri= for excessive wear,
Pay attention to the

L=t

Ensure proper operation of the starter drive sprag
clutch.

If any part of the assembly shows signs of ab-
normal wear, cracks, broken teeth or malfunction
(sprag clutch), replace the faulty part.

Starter Drive Installation

For installation, reverse the removal procedure.
However, pay attention to the following.

NOTE: When installing a new starter drive, oil the
shaft, gear teeth and splines with enaine oil.
Apply ISOFLEX GREASE TOPAS NB 52 (P/N 293 550

021) on the starter drive bearings located in the
cylinder block and in the PTQ housing.

BIEDImorbia

CYLINDER BLOCK
1. Starter drive bearing

PTO HOUSING

1. Srarter drive bearing
L(eJI(%Q Be sure not to forget the spring
discs and thrust washer on the starter drive
shaft when reassembling.

a0 10Na
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LUBRICATION SYSTEM

SERVICE TOOLS

Description

Part Number

ECMEARAETER TOEI o s s i i it
FLUKE 1158 MULTIMETER oocoviiniriinsnsimmencssessseremsens e ssnnsene
PRESSURE GAMGE .. coviiiimmiinsimmnmsiisisi i
. H29 035880 ...

SUCTION PUMP _.................

SUPERCHARGER OIL SPRAY NOZZLE TOOL w...ovocorsereeresro
WATER PUMP SEAL PUSHER ... eoeocoeoeooee e

SERVICE TOOLS - OTHER SUPPLIER

Description

529 035 652
529 036 166
528 035 868
529 035 822
529 035 709

529036 134 ...............

529 035 823

Part Number

aa= &

& Pad

SR o I B ) O

FLUKE RIGID BACK PROBES ..ccis i

SERVICE PRODUCTS
Description

tp88

Part Number

LOCTITE 243 (BLUE]......cccivieiniinccrinsisinn e ssnesessssrrsessssseasrensensnes

LOCTITE 5910 ..ccciiimiaen

PULLEY FLANGE CLEANER ... oo oo

SUPER LUBE GREASE................

XPS 4-STROKE BLEND OIL {SUMMER GRADE)........ooo

smad( 1015

293 B0OO 060

.. 293 80O 081

413711 809

. 293 550 030

293 600 121

WWW.IET-STAR.IP
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8 Nem

(80 Ibfein) y

—rt'.lEngme oil

-

E p ¥

a & Loctite
"'j-} 243

N-m
iSﬂ Ibf-in)

anme
243

Engine oil¢

17 Nem

{wulbf-m}‘_"“ gf”’ :-.M
Ay

9 Nem .
(80 Ibf+sin) 4
Loctite
243

/ “8Loctite 243
NEW g9 N'm
(80 Ibfin)

=1 - compcnent must be replaced when removed.

| ‘.L
HEngine oil

19 N*m
{168 Ibf*in)

9 Nem
{80 Ibf+in)

Z _—#Loctite 243

&
Engine
oil
8 _
Engine
oil

-

/)
4

e

%_—'9 N'm

@)

& Loctite
{ 243

/

(80 Ibf-in)
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9 N+m
{80 Ibf+in) AEngine oil
=
9 N*m ‘
[BC' be-m}"“"---.
Engine Gli¢<9 8 N+m
= { (80 Ibf+in)
9 N+m
{80 |bfein)
3 Nem
tlzgﬂltafa-lnrg Loctite 243
threads *
go\ Supercharger
Engine .LD‘“';; e
‘ i 17 Nerm

9 N+m
B0 Ibfsin)

9
Loctite 243

(115 Ibf-ft) 4

piA = Componant must be raplaced when removed.
T 10150008

& Loctite 243

sTR011015 108
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ENGINE LUBRICATION CIRCUIT

Legend
— Pressurized oil
_____ + Scavenged oil
---=-------# Blow-by gas

enrE00G0331 00, an

Ol dinstick
Racker arm (intaket
Rockar arm fexhaust)
Hydrauhe valve iifrer
Camshaft
Fiston pin
inte PTO housing
Frarm oif filter
Bigron cooling

0. Cannecting rod

17 Balance shaft

S ik

aneshaln

& 00 00 g D 48 & L Mg~

sank
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GENERAL

During assembly/installation, use torque values
and service products as in the exploded views,
Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

A WARNING

Torque wrench tightening specifications
must be strictly adhered to.

Locking devices when removed (e.g.: locking
tabs, elastic stop nuts, self-locking fasteners,
cotter pins, etc.) must be replaced.

Wedf[*4 Hoses, cables or locking ties re-
moved during a procedure must be reinstalled
as per factory standards.

MAINTENANCE

ENGINE OIL

Recommended QOil

Use XPS 4-STROKE BLEND OIL (SUMMER GRADE)
(P/N 283 600 121).

Naturally-Aspirated Engines

if the recommended XPS™ engine oil is not avail-
able, use a BW 40 or 10W 40 engine oil meet-
ing the requirements for AP| service classification
SM, SL or SJ. Always check the API service label
certification on the oil container, it must contain at
least one of the above standards

Supercharger Engines

f XPS™ engine oil is not available, use a 10W40
mineral engine oil compatible with wet clutches.

NOTE: The XPS engine oil has been thoroughly
tested to be free of any additives that could impair
the functionality of the supercharger clutch.

NEVER use synthetic oil. This would
impsir the proper operation of the super-
charger clutch. Do not add any additives to
the recommended oil. Mineral oils not recom-
mended by BRP may also contain additives
(friction modifiers) that may cause inappropri-
ate slippage of the supercharger and eventu-
ally lead to premature wear. For this reason,
XPS Synthetic Blend oil (Summer Grade) or a
BRP approved equivalent are the only recom-
mended oils. Use of any oil not recommended
by BRP may void BRP's limited warranty.

112

Oil Level Verification

Check level frequently and refill if
necessary. Do not overfill — it would make
the engine smoke and reduce its power. Op-
erating the engine with an improper level
may severely damage engine. Wipe off any
spillage.

03-002 000 b

TYPICAL - i§ MODELS SHOWN
1. O dipstick

Check the oil level as follows:

NOTE: It i1s of the utmost importance to follow

this procedure in order to obtain an accurate read-

ing of the engine oil level,

1. Watercraft must be level. Check oil level either
with watercraft in water or out of water.

2. If the watercraft is out of water, link a garden
hose to the hose adapter. Refer to EXHAUST

SYSTEM FLUSHING in the EXHAUST SYSTEM
subsection.

When watercraft is out of water:

= Never run engine without supplying water to
the exhaust system.

-~ Never run engine longer than 2 minutes.
Drive line seal has no cooling when water-
craft is out of water.

3. Warm-up engine then let idle for 30 seconds
before stopping.

4, Stop engine.

. Open seat

6. On iS models, remove the ventilation box from
the deck extension to gain partial access to en-
gine compartment.

NOTE: To remove the rear ventilation box, simply
release the 3 clips retaining it and lift it off the deck
extension.

o
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T Wart at least 30 seconds for the ol to settle
n the engine, then pull dipstick out and wipe
n.

A WARNING

£ngine oil may be hot. Certain components
n the engine compartment may be very hot.
Direct contact may result in skin burn.

(1]
(A1

PR R0

TYPICAL - iS MODELS SHOWN
1. Ol dipstick

Reinstall dipstick, push in completely.

Remove dipstick and read oil level. It should be
between the FULL and ADD marks.

oy 0

srrdl ] 1015

i A 2 -.3

-I : a ‘

I8 “—2

1. Full
2. Add
3. Operating range

Otherwise, add oil until its leve! is betweaen marks
as required.
To add oil, unscrew oil cap. Place 2 funnel into the
oil filler neck opening and add the recommended
oil to the proper level. Do not overt

Oil Change

NOTE: Qil and oil filter must be reglaced at the
same time. Qil change and oil filter replacement

should be done with a warm sngns.
Bring engine to its normal opersting temperature.

When watercraft is out of water:

— Never run engine without supplying water to
the exhaust system.

— MNever run engine longer than 2 minutes,
Drive line seal has no cooling whan water-
craft is out of water.

[ |
1

Run engine for 10 seconds at 400

it off at this RPM. This will move oil from PTO
housing to oil tank to allow maximum ol gramning.
Remove oil filler cap and dipstick

A WARNING

Engine oil may be hot. Certain components
in the engine compartment may be very hot.
Direct contact may result in skin burn.

SUCTION PUMP
(P/N 529 035 B0

W[y i[% 3l Never crank or start engine when
suction pump hose is in the dipstick tube.
MNever start engine when there is no oil in en-
gine.

113
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NOTE: To properly position the suction pump
nose is located at the proper height to siphon
oil, 1t 1s suggested to put some electrical tape on
hose at 475mm (18-11/16in) from its end. Then,
insert the hose until you reach the tape.

E150SroarkhiA 1

TYPICAL
1. Suction pump

2 Suctan pump hose in the dipstick 1ube

Pull suction pump hose out of dipstick tube

Fully depress the throttle lever and HOLD it while
cranking engine for 10 seconds. Siphon oil again.
Repeat the crank-siphon cycle 2 - 3 times.

Refill engine with the recommended oil, see FEC-
OMMENDED OIL in this subsection.

Ezinstall oil filler cap and dipstick.

Fenlace OIL FILTER, see procedure in this sub-

P,
=22 a8

OIL FILTER

Qil Filter Removal

RS

(]
o

OO0

amTOS-02 30511 @

1. Qi filrer screw
2. Odl filter cover
3. Ol filter

NOTE: Mo tools are required to remove the ail fil-
ter cover, as it will pull off when the il filter screw
Is unscrewed.

Place rags in filler area to prevent spillage. If
spillage occurs, clean immediately with the PUL-
LEY FLANGE CLEANER (P/N 413 711 808) 10 prevent
stains.

Qil Filter Inspection

Check oil filter cover O-rings and oil filter screw
O-ring, change if necessary.

Check and clean the oil filter inlet and outlet area
for dirt and other contaminations.

e

1. inlet bore from the @il pump to the ol fiter
2: Qutlet bore to the engine ol providing system

Qil Filter Installation

For installation, reverse the removal procedurs
Pay attention to the following details.

Install.a NEW oil filter.
Install C-ring on ail filter cover.

EMF01 14
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Zpply engine oil on filter ring, filter cover O-rings

OIL PRESSURE

znid on oil filter screw O-ring. TABKPa - 618 KPa
NOTE: In salt water area, it is recommended to ldle {cold) 65PS! - 84 PS|)
coat mating surface of cover with SUPER LUBE for 2 very short time
SREASEWNZ838500e0.. | Idle (at 80°C (176°F)) | Min. 228kPz (33PSI)
orque oil filter screw to specification. —
OIL FILTER SCREW TORQUE 4000 = 7500 58PSi - 72PS)
9 Nem (80 Ibfein) , _
Test at the Oil Pressure Switch
Location
INSPECTION ; :
Remaove oil pressure switch and install gauge.

ENGINE OIL PRESSURE

Qil Pressure Test Requirement
Sring engine to its normal operating temperature.

A WARNING

| Certain components in the engine compart-
'ment may be very hot. Direct contact may re-
isult in skin burn.

(o l(% ] \When watercraft is out of water:

— Never run engine without supplying water to
the exhaust system.

- Never run engine longer than 2 minutes.
Drive line seal has no cooling when water-
craft is out of water.

Required Tools for Oil Pressure Test

REQUIRED TOOLS

PRESSURE GAUGE
(P/N 522 035 709)

ADAPTER HOSE -")
[ =

(P/N 5289 035 652)

NOTE: A 1/8 NPT pipe extension may ease the
nstallation.

Oil Pressure Specifications

Jse the following table to compare the oil pres-
sure at different RPM.

=m0 1015

i OO0 7 3005 6

INSTALLATION AT PRESSURE SWiTCH LOCATION
1, Ramove off pressure switch ang nsial geugs heoe

To prevent the EMS to go in limp home mode (at
2500 RPM) or to generate a fault code, do the fol-
lowing;

1. Ground OPS to enging
2. Plug OPS to harness.
3. Start engine.

4. While engine is running, unplug OPS from har-
ness.

Read oil pressure at different RPM as per 1able
above,

Reinstall oil pressure switch

Test at the Cylinder Head Location

The oil pressure may be measured from cylinder
head if desired

Remove plug located on cylinder head and install
gauge.

115
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B 20N C23-000

INSTALLATION AT CYLINDER HEAD
. Remove plug and install gauge here

Start engine and read pressure at different RPM
as per table above.

Reinstall plug.

TROUBLESHOOTING

The following is provided to help in diagnosing the
probable source of troubles. It is a guideline and
it should not be assumed to list all possible prob-
lems.

Always check for fault codes. If a fault code is de-
tected, service the fault code first. Refer to EN-
GINE MANAGEMENT section.

LOW OR NO ENGINE OIL PRESSURE

1. Oil level too low.
- Refill engine ol
- Check for high oil consumption, Sse below

- Check for ail leaks (oil leaking out of leak indica-
tor hole, gaskets, oil seal or O-ings). Repair or
replace.

2. Oil pressure switch defective.
- Check and replace if necessary.

3. Qil filter clogged.
- Aeplzce engine oil and oil fifter at the same time.

Ol pressure regulator valve sticks open, or
spring load is too small.

I

- Clezn ol regulator piston and its bore. Replace if
NECSSEEN
Wlezsurs spring free length. Replace if too small.
5. Qil pumpis} worn or damaged.

heck oo pump rotors and its bore for wear limits.
f our of specification.

oil strainers are clogged.
; Il strainers,

¥

Heavy wear on plain bearings.

- Check radial clearance of plain bearings. Replace
if out of specification.

HIGH OIL CONSUMPTION

1.

Qil in breathing system.

- Check if breather V-ring is brittle, hard or dam-
aged. Replace V-ring.

Valve stem seals worn or damaged.

- RHeplace valve stemn seals,

Piston rings worn out (blue colored exhaust

smoke).

- Replace piston rings.

OIL CONTAMINATION (WHITE
APPEARANCE)

1.

Water ingestion through drive shaft and floating

ring

- Check if water is leaking between drive shaft and
floating ring. Repair or replace defective parts.
Refer to PTO HOUSING AND MAGNETO subsec-
tion.

- Change engine oil and filter,

Oil seal and rotary seal on water pump shaft
leaking.

- Replace oil seal and water pump shaft assembly.
- Change engine oil and oil filter.

Cylinder head gasket leaking.

- Replace cylinder head gasket and tighten cylinder
head with recommended torque.

- Change engine oil and oil filter.

Cylinder head screws not properly tightened.
- Retighten screws with recommended torgue.
- Change engine oil.

Oil cooler O-rings are leaking.

- Aeplace O-rings.

- Change engine oil and oil filter.

Cylinder block or cylinder head casting is leak-

ing.

- Check for internal cracks in casting. Replace dam-
aged components.

- Change engine oil and oil filter.

ame201 14015
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PROCEDURES
_ . PRESSURE SWITCH (OPS)
= Fressure Switch Operation

'éé’-c-:ci value to send a signal of low
sure may vary from a minimumn of 180 kPa
10 3 max ._.ﬂrofEE{}kF"a (32 PSH),

- -

~ Pressure Switch Inspection

==r=fully check the condition of the connec-
somnzls. Clean to remove dirt and corrosion
== oould affect proper operation of the OPS,

BEDETANT: Do not apply dielectric grease ¢

ﬂr.. the function of the OPS, an oil
has to be performed to be sure the
s not in fault. Refer to INSPECTION

ine oll pressure tests good but the
r the information center is present
r sounds:

connector is plugged to the switch,
e resistance of the OPS while engine

: :-‘: =nd while engine is running.

=ressure Switch Resistance Test
smenect the connector from the OPS

umeter to check the resistance as

ENGINE NOT RUNNING
TEST PROBES RESISTANCE i2)

-
-

L=} Close to 0 -"10 mmially
d closed switch)

ENGINE RUNNING

TEST PROEES RESISTANCE (£}

Infinitety high (OL)
OPS Engine when pressure reaches
ground 180kPa (26.11 PSI) and
220kPa (32 PSH)

conneclor
{pin 1)

If resistance values are incorrect, replace GPS

If the values are correct, check the continuity of
the wiring harness.

Qil Pressure Switch Circuit Continuity
Test

Disconnect the ECM connector "A" from the ECM.
Check continuity of OPS circuit as per following

REQUIRED TOOL

ECM ADAPTER TOOL
{P/N 529 036 166)

table.

FLUKE 115 MULTIMETER
(P/N 529 035 868)
OPS ECM
CONNECTOR | ApapTer | RESISTANCE
P 1 Die£a Close to 0 @
' - {continuity}

117
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s 2000003102 _n

If continuity test failed, repair or replace the con-
nector and wiring between ECM connector and
OPS.

If continuity test succeeded, check the ECM. Re-
fer to ELECTRONIC FUEL INJECTION (EFI) sub-
section.

Qil Pressure Switch Removal

Femove the throttle body. Refer to ELECTRONIC
FUEL INJECTION (EFI) subsection.

Unplug the OPS connector.
Unscrew and remove the oil pressure switch.

Qil Pressure Switch Installation

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on
threads of oil pressure switch.

Torgue ol pressure switch to specification.
TORQUE
Oil pressure switch S Nem (B0 lbfein|

118

PTO OIL STRAINER

PTO Oil Strainer Removal

Remove engine oil. See procedure in OJL
CHANGE in this subsection.

Remove the PTO housing. Refer to PTO HOUS-
ING AND MAGNETO subsection.

Remove the oil strainer.

ATSGmor 1174

1. PTO od strainer

PTO Qil Strainer Cleaning and
Inspection

Clean oil strainer with a part cleaner then use com-
pressed air to dry it.

Check and clean the oil outlet area for dirt and
other contaminations.

Ri03mat 118 1

1. Of infet to the o pump
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PTO Oil Strainer Installation

For installation, reverse the removal procedure.
However, pay attention to the following.

Clean cylinder block to remove all remaining sili-
cone residues in oil strainer area.

Apply a thin layer of LOCTITE 5910 (P/N 293 800 081)
on oil strainer side.

Install it in the PTO housing.

Install the PTO housing using the procedure de-
scribed in the PTO HOUSING AND MAGNETO
subsection.

Refill engine at the proper level with the recom-
mended oil. Refer to ENGINE OIL for the proce-
dure.

SUCTION PUMP OIL STRAINER

NOTE: The oil strainer does not need 10 be
cleaned at every oil change. Clean it during other
inspections, especially when the engine is disas-
sembled.

Suction Pump Oil Strainer Removal

Remove oil filler tube and suction pump cover, re-
fer to O/ SUCTION PUMPIn this subsection.

Remove oil strainer from the suction pump cover.

Qil sirainer
2 Suchion pump cover

Suction Pump Oil Strainer Cleaning

and Inspection

Clean oil strainer with a part cleaner then use com-
pressed air to dry it.

Inspect rubber ring gaskets

mrE011015

e 2006014070

1. ‘Sugtion pump cover gasker
2700 filter tube gaske:

If rubber rings are brittle, cracked or hard, replace
them.

Clean both contact surfaces of ol suction pum
cover,

Check and clean the il inlet and outlet area fordirt
and other contaminations

Suction Pump Qil Strainer Installation
For installztiion, reverse the removal procedure.
However, pay attention to the following.

Apply LOCTITE 243 (BLUE) (P/N 293 800 080) on
threads of the suction pump cover screws and
tighten them 1o specification

WWW IET-STAR.IP
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SUCTION PUMP COVER SCREWS TORQUE

9Nem (80 Ibfein)

Position screws according to their length as
shown,

N 20003400, o

1. Screws ME x 25
2. Serews stainless stesl ME x 45

Torque suction pump cOver Screws as per se-
qguence illustrated below,

TIGHTENING SEQUENCE

ENGINE OIL PRESSURE

REGULATOR

The cil pressure regulator is located on the bottam
of the PTO housing.

120

A1 OIS0 s

TYPICAL
1. OW pressurs reguiaior

NOTE: The oil pressure regulator system opens
when the oil pressure exceeds 400 kPa (58 PSI).

Oil Pressure Regulator Removal

Remove engine oil. See procedure in O/
CHANGE in this subsection.

Remove:

— Oil pressure regulator plug

- Compression springs

- Valve piston

- Valve piston guide.

gl 5075003 b

TYPICAL

Valve piston guide

Valve piston

Inner compression sonng
Cluter compression spring
Quf pressure regulator plug
O-ring

o B B~

A WARNING

Oil pressure regulator plug on oil pump hous-
ing is spring loaded.

Oil Pressure Regulator Inspection

Inspect valve piston and valve piston guide for
scoring or other damages.

Check outer compression spring for free length.

smr2011-015
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OUTER COMPRESSION SPRING FREE LENGTH
NEW NOMINAL B0 mm (2.362in)
SERVICE LIMIT 50.3mm {1.98in)

=eplace inner and outer compression spring as an
assembly.

Seplace parts if important wear or damage are
oresent.

~lean bore and threads in the PTO housing from
metal shavings and other contaminations.

Qil Pressure Regulator Installation

Sor installation, reverse the removal procedure.
Sowever, pay attention to the following details.

Se careful that the O-ring on plug screw is in
place,

2pply LOCTITE 243 (BLUE) (P/N 293 800 060) on
threads of the oil pressure regulator plug.

Torgue plug screw to specification.
OIL PRESSURE REGULATOR PLUG TORQUE
13Nem (115 Ibfein)

OIL PRESSURE PUMP

The oil pressure pump is located in the PTO hous-
ng and is driven by the balance shaft.

Qil Pressure Pump Removal

Hemove engine oil. See procedure in Ol
CHANGE in this subsection.

Remove the PTO housing. Refer to P70
HOUSING AND MAGNETO subsection.

2 Bemove water pump housing and the impeller.
Refer to COOLING SYSTEM subsection.

< Remove screws securing the oil pump cover.

AMBOIma1SA 1

1. Screws
2. Oil pump cover

5. Pull and remove the outer oil pump rotor

1

R1S03Imoar 1384

1. Outer oi pump rator

B. Extract the coolant/oil pump shaft from cutside
PTO housing cover with a pusher.

WWWIET-STAR.IP
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FIBETEA

1. Pusher
Z. Coolant/ail pump shafr

7. Remove rotary seal and oil seal. Refer to AC-
TARY SEAL further in this subsection.

Qil Pressure Pump Inspection

Inspect coolant/oil pump shaft, housing and cover
for marks or other damages.

Check inner rotor for corrosion pin-holes or other
damages. If so, replace cooclant/eil pump shaft.
Ensure to also check oil pump housing and cover
and replace if damaged.

BT 1

1. Pittings on the teeth

Jsing 2 feeler gauge, measure the clearance be-
tween inner and outer rotors.

122

OUTER AND INNER ROTOR CLEARANCE

SERVICE LIMIT

B 0.25mm |.0098 in)

If clearance between inner and outer rotors ex-
ceeds the tolerance, replace coolant/oil pump
shaft. Ensure to also check oil pump housing and
cover and replace if damaged.

If clearance between outer rotor and its bore in
oil pump exceeds the tolerance, replace the com-
plete oil pump and the PTO housing.

Using a vermer depth gauge, measure side wear
as shown.

RIESEmOH 134 2 1

1. PTQ housmg surface
2. Vermer depth gauge
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O pumip outer rotor surface
ernier depth gage

: fference between pump housing and outer ro-
snould not exceed the following specification.
30, replace the complete oil pump assembly.

-

DIFFERENCE BETWEEN PUMP HOUSING
AND OUTER ROTOR

0.1 mm (004 in)

NOTE: When the axial clearance of the coolant/oll
ump shaft increases, the oil pressure decreases.

~heck the inside of oil pump housing and its cover
scoring or other damages and replace if dam-

Oil Pressure Pump Installation

=or installation, reverse the removal procedure.
Sazy attention to the following details.
nstalla NEW rotary seal and a NEW oil seal. Refer
0 AOTARY SEAL in this subsection.

nstall the coolant/oil pump shaft.
W%y Never use a hammer for the
coolant/oil pump shaft installation, Only use a

oress to avoid damaging the ceramic compo-
nent of the rotary seal.

2 . |

RO VAL,

. Ol seal guide
2, Coolant/oll pump shaft

(8]

R1S03Imotr 1434

1. Coolantoill pump shaft with od zaal pods
2. Rotary seal pusher 1o support FTO hoesng

Apply LOCTITE 243 (BLU
threads of oil pump cove:

Tighten oil pump cover screws and 1orgue 10 spec-
ification.

LI.I

)

OIL PUMP COVER SCREWS TORQUE

Y Nem (BO lofein

REQUIRED TOOL

OIL SEAL GUIDE
(F/N 529 035 822)

WATER PUMP SEAL PUSHER
(F/N 529 035 823)

gine and make su -:-
cations.

ROTARY SEAL

Rotary Seal Removal

(W]

Remove the coolanvoll pump shaft. Refer to O/
PRESSURE PUNMPFin this subsection.
Carefully remove rotary seal with a screwdriver.

123
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Be careful not to damage the surface
of the rotary seal bore in PTO housing.

Remove also the cil seal behind the rotary seal.

Figfsa

1. Oil seal
Discard rotary seal and oil seal,

Rotary Seal Installation

The installation is the opposite of the removal pro-
cedure. Pay attention to the following details.
NOTE: Never use oil in the press fit area of the oil
seal and rotary seal.

Push the NEW ail seal in place by using thumb.

1. Ol seal

Install the NEW rotary seal.

REQUIRED TOOL

WATER PUMP SEAL PUSHER
(PN 529 035 B823)

Wedf# Never use a hammer for the rotary
seal installation. Only use a press to avoid
damaging the ceramic component.

I. Aotary seal
2. Rotary saal installer

Install the coolant/oil pump shaft. Refer to O/
PRESSURE PUMPIN this subsection.

OIL SUCTION PUMP

The oil suction pump is located on the front side of
the engine inside of the oil suction pump housing
at the bottom of the oil filler tube.

smr2011-015
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Oil Suction Pump Removal

i§ Models

1. Remove jet pump and drive shaft. Refer to
STEERING AND FPROPULSION section,

2. Remove the moving deck. Refer to BODY
({GTX RXT AND WAKE FPRO) subsection.

3. Remove the air intake silencer. Refer to A/F /-
TAKE SYSTEM (i§ AND a8 MODELS) subsec-
tion.

4, Detach the muffler from the exhaust manifold
and move muffler backwards. Refer to £X-
HAUST SYSTEM subsection,

Remove engine support mount screws,

Move engine backwards, just enough to reach
oil suction pump cover screws,

2l Models
1. Bemove retaining screws from oil filler tube.

[ ] TS ) |

_vl fillar tube scraws

2 Remove oil filler tube.
Z Hemove retaining screws,

ameIoE-023-011_a
1. Suction DUMD COVer SCrews

4. Place rags under cover to prevent

spillage occurs, clean with the PULLEY FL
CLEANER (P/MN 413 711 808

5. Remove the oil suction pump housing

6. Remove oil pump screws and cover

S 00RG15-006_n
TYFICAL

1. O pump cover
2. O pump screws

B. Remove outer rotor

126
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ETFRE-D 807F 8
TYPICAL

1. Qi pump shaft
2 QOuter rotor,

Qil Suction Pump Inspection

Inspect oil pump shaft, housing and cover for
marks or other damages.

Check inner rotor for corrosion, pin-holes or other
damages. If so, replace oil pump shaft. Ensure
to also check eil pump housing and cover and re-
place if damaged.

ASSImomiITA

' Bitnings an the teeth

Using a feeler gauge, measure the clearance be-
tween inner and outer rotors,

126

RSOt JHA

1. Quter rotor
2. Inner rotor

OUTER AND INNER ROTOR CLEARANCE

SERVICE LIMIT

B 0.25mm (.0088in)

If clearance between inner and outer rotors ex-
ceeds the tolerance, replace oil pump shaft. En-
sure 1o also check oil pump housing and cover and
replace if damaged.

If clearance between outer rotor and its bore in
oil pump exceeds the tolerance, replace the com-
plete oil pump and the PTO housing.

Using a vernier depth gage, measure side wear as
shown.

AYEGRmtr T304 1 2

1. Q¥ pump housing surface
2. Vernier depth gage

smue2011-018
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H38T3mner LA0A 1 2

rre HORGII0A s

[, Qi purmp auter rolar surface
2. Vermar depth gage

Difference between pump housing and outer ro-
tor should not exceed the following specification.
f so, replace the complete oil pump assembly.

DIFFERENCE BETWEEN PUMP HOUSING
AND OUTER ROTOR

0.1 mm (.004in)

NOTE: When the axial clearance of the oil pump

shaft assembly increases, the oil pressure de-
Cregses.

Check the inside of oil pump housing and its cover
for scoring or other damages and replace if dam-
aged

Qil Suction Pump Installation

For installation, reverse the remaoval procedure.
Fay attention to the following details.

Spply LOCTITE 243 (BLUE) (P/N 283 800 060} on
ihreads of the suction pump cover screws and
tighten them to specification.

SUCTION PUMP COVER SCREWS TORQUE

9MNem (BOIbfein|

“osition screws according to their length as
shown,

1. Screws ME x 25
2 Screws MG x 45

i
1
()
)

Tighten suction pump cover
ing seguence,

eSO 0IR00% 8

TIGHTENING SEQUENCE

Refer to the appropriate procedures and install all
other removed parts

SUPERCHARGER OIL SPRAY
NOZZLE

Supercharger Oil Spray Nozzle
Removal

Remove the FTO ho
ING AND

Hemove the Torx screw securing
zle support.

Unscrew the Banjo boit

1]

using. Refer to PTO HOUS-

Ao~ =
M’-i\_;'.‘.:

the ol spray noz-

127
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Bano bolt

Supercharger oil spray nozzle
O spray nozzle support

Tarx strew

B Gy By~

Supercharger Qil Spray Nozzle
Inspection

Check cil spray nozzle for:

— Dirt

- Bend

— Other damages.

Replace if necessary.

Supercharger Oil Spray Nozzle
Installation

For installation reverse the removal procedure.
However, pay attention to the following.

Apply LOCTITE 243 (BLUE) (P/N 283 800 080) on
threads of Torx screw.

Install the oil spray nozzle support.

TORQUE

Qil spray nozzle support

(Torx screw) 11 Nem (97 Ibfin)

Install oil spray nozzle with Banjo bolt.

TORQUE

Jil spray nozzle Banjo

bt 19Nem (168 Ibfein)

ust the position of the oil spray nozzle.

’i REQUIRED TOOL

B So———

AY NOZZLE TOOL

N 528 036 134

siance Detween the adjustrment tool and ol
nozzle must be within 1 mm (.039n).

128

MTrIO0R-01 0 .

A, 1mm (039mn]

NOTE: Make sure that the oil spray nozzle is fac-
ing to the center of the tool. Not following this
procedure will lead to an insufficient oiling of the
supercharger and a supercharger failure can oc-
curs. Adjust the oil spray nozzle if necessary by
slightly bending it, take care not to over bend the
oil spray nozzle.

1. Center of suparcharger oif spray nozzie 1oof

PISTON OIL SPRAY NOZZLES

The piston oil spray nozzles are located on the up-
per half of cylinder block.

Lo nt R LiLp N

1. Fiston ol spray nozzies

smr231 1016
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NOTE: When the scope of repair work obligates
you to split the cylinder block, take this opportu-
=ty 10 clean the oil spray nozzles.

=iston Oil Spray Nozzle Removal

=move cylinder block lower half. Referto CYLIN-
£7 BLOCK subsection.
emove oll spray nozzle and Banjo fitting from
~ylinder block upper half.

i

]

I |

spr2y nozzle

[

=iston Qil Spray Nozzle Cleaning and
mspection

=2n oil spray nozzle and Banjo fitting from dirt
~d debris. Use a part cleaner, then compressed
r and dry the parts.

ok if ball inside Banjo fitting moves freely.

9 W W™
L1 1]

L
iy

f the oil spray nozzle is damaged or bent
~vork in the cylinder block, it must be re-
s =c=d immediately.

Piston Oil Spray Nozzle Installation

At assembly make sure the contact
surface of the oil spray nozzle is well fitted onto
the cylinder block. If this is not ensured, the oil
spray direction will change, causing potential
engine damage.

-

200111080 s

1. Oif spray nozzle
2. Contact surface

OIL SEPARATOR COVER

Oil Separator Cover Removal

1. Remove the blow-by valve. Ses procedure i
this subsection
2. Remove camshaft position sensor

1. Camshaft posinon sanscr
Z. Scraw

3. Remove cylinder head cover, refer to CYLIN-

4, Remove thrust washer from oll separator cover.

WWW.IET-STAR,JP
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NOTE: Make sure not to loose thrust washer
when removing it from oil separator cover, oth-
erwise thrust washer would fall into the FTO
housing.

Thrust washer
2. Oil saparator cover

5. Remove spark plug tube.

6. Remove rocker arm shaft together with rocker
arms, refer to CYLINDER HEAD subsection.

7. Remove chain guide and camshaft guide.

camshaft backwards as far as possible.

ve ol separator cover from timing gear by
asing the holding clips,

'!T.I

o
D =

130

i Camshaft

2 OV separatar cover

NOTE: Be careful not to break the holding clips
frorm oil separator cover when its removed from
the timing gear.

Qil Separator Cover Inspection

Inspect oil separator cover for marks or other dam-
ages. Ensure to check also the holding clips of ail
separator caver and for thrust washer. If any dam-
age is visible replace oil separator cover.

wraFO00:.00 2057 _»

1. Holding clips

Qil Separator Cover Installation

For installation, reverse the removal procedure.
Pay attention to the following details.

Properly install oil separator cover and thrust
washer. They need to be in a perfect even posi-
tion with timing gear.

NOTE: Make sure not to lose thrust washer when
installed on oil separator cover.

For installation of rocker arm shaft with rocker
arms, follow the procedure as it is described in
CYLINDER HEAD subsection.

Install all other removed parts.
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BLOW-BY VALVE

Blow-By Valve Description

The function of the blow-by valve is the circulation
of the oil vapors.

Blow-By Valve Operation

MNormal Operation

During its normal operation, the blow-by valve al-
lows crankcase vapors to return in the intake sys-
1em where they are harmlessly burned.

w00

NORMAL OPERATION

By-Pass Function

If, for any reason, the valve piston gets stuck
at normal operation and the crankcase pressure
exceeds 40kPa (6PSI), the pressure unseats a
check ball and crankcase vapors can bypass the
valve piston.

..... O

BY-PASS FUNCTION

Blow-By Valve Removal

iS and a8 Models

Remove:

- Deck extension, refer to BODY (GTX. RXT AND
WAKE PRO) subsection

— Air intake silencer, refer to A/R INTAKE SY5-
TEM (WITH iS AND a5) subsection.

All Mode/s

Remove ventilation hose from blow-by valve.

Remove the CPS connector from its support on
blow-by valve.

w0030 ] 8

1. Blow-by valve
2. CPS connector

Disconnect the TOPS switch connector of the
blow-by valve.

Unscrew and remove the blow-by valve,

WWWIET-STAR.IP
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sS04

I, TORS switch connectar
2. Retaining screws

Remove and discard O-ring and V-ring.

NOTE: The blow-by valve can not be disassem-
bled.

e O -00 T .

1. Biow-by valve
2. YWing

3. O-ning

Blow-By Valve Inspection

if blow-by valve is damaged, replace it,

an all contact surfaces of blow-by valve.

e z clean rag on valve inlet.

v air through inlet port. Air must flow freely to

. .

L % I -

132

S 2000 4

Turn valve upside down and blow air again. Air
must not flow out.

e ek R ]

If test fails, replace blow-by valve.

Blow-By Valve Installation

The installation is the reverse of the removal pro-
cedure. However, pay attention to the following.

Install the blow-by valve with NEW QO-ring and
V-ring,

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on
threads of blow-by valve screws,

Tighten blow-by valve screws to specification.
BLOW-BY VALVE SCREWS TORQUE
g Nem (80 Ibfein)

Reinstall remaining removed parts,

=m0 1015
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TOPS SWITCH

Tip Over Protection Switch (TOPS
Switch) Function

The function of the TOPS switch is the engine pro-
tection in the event the watercraft tip over,

During normal operation the TOPS switch state is
OFF, no signal to the ECM.

If the watercraft tips over, gravity causes a valve
piston to close and no engine oil will leak out of
the blow-by valve.

In this event, a pin (with magnet) opens a gap
to the TOPS switch (Hall effect sensor) and the
TOPS changes its state to ON and sends a signal
to the ECM.

The ECM will shut down the engine by cutting the
ignition and the fuel injection.

w1008

FTO-E2I020.8
TIP OVER FUNCTION

TOPS Switch Input Voltage Test

Remove:

- Deck extension, refer to EO0Y (GTX RXT AND
WAKE PARC) subsection

- Air intake silencer, refer to aooropnate 475 IN-
TAKE SYSTEM subsection

Disconnect the TOPS switch connactor of the

blow-by valve,

Briefly press the START/STOP button to wake-up
the ECM.

Probe terminals as shown to check the valtage
output from the ECM.

TOPS SWITCH CONNECTOR | VOLTAGE

SLOW-BY VALVE CUT-AWAY

Valve housing

Valve slesve

Valve piston

Chack ball

Vaive pin (with magnet)

& TOPS switch of the blow-by valve

LH B e B e

Pins 2 and 3

AM 000073100 _8

If voltage test is good, check the TOPS switch out-
put voltage

If voltage test is not good, check the continuity of
the blow-by valve TOPS switch circuit,

NOTE: After voltage test, clear the fault codes in
the ECM using the B.U.D.S. software.

133
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TOPS Switch Output Voltage Test
Remoave the blow-by valve.

Back-probe TOPS connector and check voltage
using the FLUKE 115 MULTIMETER (P/N 529 035
BE8).

NOTE: To easily probe wire terminals through the
back of the connector, use the FLUKE RIGID BACK
PROBES (P/N TPB8) or an equivalent.

s P00 73000

BLOW-BY VALVE IN NORMAL POSITION
1. Blow-by valve

2. RED probe into pin 2

3. BLACK probe mto pin 1

BLOW-BY
it aidio VALVE VOLTAGE
POSITION
Pin 1 and pin 2 | Normal position | 0.4 = 0.1 Vdc
Pin 1 and pin 2 | Upside down 4.4 + 0.2 Vdc
. Normal position | Approximately
Pin2andpin3 | upside down 5 Vdc

Replace TOPS switch if not within specification.

TOPS Switch Circuit Continuity Test
Disconnect the TOPS switch connector of the

blow-by valve.

Disconnect the connector “A" from the ECM.

Check continuity of the blow-by valve TOPS
switch circuit as per following table.

REQUIRED TOOL

ECM ADAPTER TOOL
B/N 523 036 166)

MULTIMETER

035 868

134

TOPS SWITCH ECM
CONNECTOR ADAPTER RESISTANCE
Pin 1 Pin F4
: Close to 0 00
il dukil, (continuity)
Pin 3 Pin C4

1. Pnl
2 Fin2
3 Pn3

if continuity test is good, check ECM. Refer to
ELECTRONIC FUEL INJECTION [EFI) subsection,

If continuity test is not good, repair or replace de-
fective wires or connectors.

TOPS Switch Replacement
Remove blow-by valve and turn it upside down.

Insert a small screwdriver between TOPS switch
and its retaining tab. Twist and hold the TOPS
switch then release the other retaining tab.

When installing the TOPS switch, make sure
printed information is visible.
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fE nscnoions

JiIL COOLER

“== oll cooler is located below the air intake man-

2l Cooler Removal

=emove engine from vehicle. Refer to EMGINE
SEMOVAL AND INSTALLATION subsection.

Disconnect cooling hoses from oil cooler.
==move screws securing oil cooler.

s 0T 0156007 0

1. Oif coolar craws
2. Ol coolar

Remove oil cooler fram engine. Ensure 0
O-rings located between cil cocler and engine

RS Mo | 4RA 1

. O-fings

Oil Cooler Inspection

If O-rings are brittle, cracked or hard, replace
them.

Clean both contact surfaces of oil cooler

Check and clean the oil inlet and outlet area for dirt
and other contaminaticns

Oil Cooler Installation

For installation, reverss the re
Pay attention to the followin

Apply engine oil on O-rings

Apply LOCTITE 243 (BLUE
threads of oil cooler scraws.

Tighten oil cooler screws to specification.
OIL COOLER SCREWS TORQUE

S Nerm (80 lbfein)

P/N 293 BOO 060) on

135
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COOLING SYSTEM

SERVICE TOOLS

Cescription

Part Number

FEST CAP.......

CUUM/PRESSURE PUMP ..cciscesivsssssssissssisisssisissssiin

SERVICE PRODUCTS

Sescription

. 529 035 9N

295 000 070
529 021 800

Part Number

LOCTITE 243 (BLUED....coer coeeisssrnmsssceis s
LOCTITE 567 (PIPE SEALANT) . ccosiscnsmmmasiisyisanisassssiin

. 219 700 362

293 800 060
293 800 013
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COOLING SYSTEM (CLOSED LOOP)
(GTI SERIES, GTS SERIES AND WAKE 155)

Bleed hose
from cylinder
Coolant temperature head to
sensor (CTS) expansion
activates when : "I coolant tank
temperature exceeds ; YA é T iy el
100°C (212°F) : N\

Expansion
coolant tank

Coolant housing
including therrnostat

opens at 87°C (188°F) Coolant
and water pump returns
impeller from oil
cooler

Coolant flows

to oil cooler
Coolant flows
to ride plate Qil
cooler

Coolant returns
from ride plate

Ride plate
{operates as heat
exchanger)

138 amrd01 1016
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“OOLING SYSTEM (CLOSED LOOP)
STX SERIES, RXT SERIES AND WAKE PRO 215)

Expansion
coolant tank

Coolant termperature
sensor (CTS) Bleed hose
activates when fromn cylinder
temperature exceads head to
100°C (212°F) expansion

/ ' coolant tank

Coolant housing
including thermostat
opens at 87°C (188°F)

and water pump

impeller

Coolant flows
to ride plate

,
Coolant
returns
from oil
dil cooler

cooler

Coolant flows
to oil cooler

Coolant returns

de plate from ride plate
2perates as heat

sxchanger)

-
-
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COOLING SYSTEM COMPONENTS
(GTI SERIES, GTS SERIES AND WAKE 155)

« U > 1.7 N'm
\ (15 Ibf+in)

4 N*m g‘
(35 Ibf-in)

4 N+m
(35 Ibf+in)

140 $rmER011-018
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COOLING SYSTEM COMPONENTS
(GTX SERIES, RXT SERIES AND WAKE PRO 215)

< E

§ 5 N*m
;?144 Ibf-in)

4 N+m =8
(36 Ibfein)

(35 Ibfein)

VIAYY = Component must be replaced when removed.
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COOLING SYSTEM COMPONENTS (ENGINE)

Loctite
243

W/ ARl - |

9 Nem —¥ i (L ]
(80 Ibf+in) = ~a T leua /il Hi "‘im-'

e I e

(27 Ibf«in)
{left-hand threads)

30 = Component must be replaced when removed.
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GENERAL

=% ; zs ﬂmblwlnstaliatmn use torque values

= ==ryice products as in the exploded views,
== '"'—ads before applying a threadlocker. Re-

RPFLIC "'fDNat the beginning of this manual for
—ol=te procedure.

A WARNING

oroue wrench  tightening  specifications
—ust be strictly adhered to.

_ocking devices when removed (e.g.: locking
*=o3, elastic stop nuts, self-locking fasteners,
sotter pins, etc.) must be replaced.

L% 3 Hoses, cables or locking ties re-
=oved during a procedure must be reinstalled
=z per factory standards.

SYSTEM DESCRIPTION

~ ciosed loop cooling system is utilized on the
1503 4-TEC engines, which offers an efficient
=~gne cooling while keeping dirt and salt water
sut of the cooling system. This system keeps
the temperature constant and prevents internal
=ngine corrosion,

= separate coolant tank ensures that enough en-
3ne coolant is in the circuit during any cperating
condition;

The coolant flow comes from the water pump im-
oeller into the cylinder block. It goes around the
ylinders and straight up to the cylinder head. A
aller guantity of engine coolant enters the cylin-
r block on the exhaust side for a better cool-
ng. In the cylinder head the water channels flow
zround the exhaust and then the intake valves and
zave the engine through a large hose. From there
the coolant goes back to the water pump hous-
ng and depending on the engine temperature, it
flows through the thermostat directly back to the
water pump impeller, or it takes its way through
the heat exchanger,

Engine coolant is also directed towards the oil
cooler (coolant type).

Coolant temperature sensor and bleed hose nip-
ple are located on the cylinder head.

=M
=

=
t...
\ﬁr\

I. Blead hose nipple

2 Coolant tempersture sensor (CT5
W[odI[¥ Y Never modify cooling system ar-
rangement, otherwise serious engine damage
could occur.

Technical Specifications

TYPE Closed loop cooling system
COOLANT FLOW Flow from water pump
TEMPERATURE A
CONTROL Thermostat
Self-bleed pce hrough
g:EgDEIhI:lG coolant tank (hose at
uppermaost po “'. of cirgust
Turns an at ‘.‘L C.{212%F) on
MONITORING naturally asp aines
BEEPER Turns en at
suparch .-;-:-._ e- gines
MAINTENANCE
ENGINE COOLANT

A WARNING

To avoid potential burns, do not remove the
coolant tank cap or loosen the ride plate drain
plug if the engine is hot.

Recommended Coolant

LUse BRP PREM KE: COOLANT (P/N 2719 700 362) or
a blend of 30% antifreeze with 50% demineral-
ized water

NQTE: Using a blend of 40% antifreeze with 60%
demineralized water will improve the cooling effi-
ciency when watercraft is used in particularly hot
weather and/or hot water condition.
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A blend of 40% antifreeze with 60%
demineralized water will improve the cooling
efficiency. Using water tap instead of dem-
ineralized water, would contribute to make
deposits in cooling system and to reduce an-
tifreeze efficiency. This could lead to engine
overheating.

To prevent antifreeze deterioration, always use
the same brand. Never mix different brands un-
less cooling system is completely flushed and
refilled.

To prevent rust formation or freez-
ing condition in cold areas, always replenish
the system with 50% antifreeze and 50% dem-
ineralized water. Pure antifreeze will freeze at a
higher temperature than the optimal water/an-
tifreeze mix. Always use ethylene glycol an-
tifreeze containing corrosion inhibitors specifi-
cally recommended for aluminum engines.

Draining the System

A WARNING

Never drain or refill cooling system when en-
gine is hot,

Open seat.

On iS models, remove the rear ventilation box.
Remove the coolant tank cap.

Install a drain pan underneath the ride plate.
Unscrew the drain plug on ride plate,

NOTE: Raising the front of the watercraft will con-
tribute to drain the cooling system.

Do not reinstall drain plug at this time.

144

Cleaning the System

Cleaning the cooling system as per
the following procedure is required when en-
gine overheats (assuming everything else is
operating normally) or each time coolant is
replaced.

Drain the cooling system.

Add a cleaning product such as the Zerex® Super
Cleaner by Valvoline (or an equivalent) in coolant
tank then fill cooling system with demineralized
water,

Reinstall cap on coolant tank.

Install watercraft in a test basin or ride on a water
plane. Start engine and run for approximately 15
minutes.

IMPORTANT: Ensure thermostat opens so that
the cleaning product flows in ride plate properly.

Stop engine and let the cleaning product work for
12 to 16 hours.

Thereafter, engine can be run one last time to soak
off deposits.

Drain and thoroughly rinse the cooling system
with clean fresh water.

Refill cooling system as described below.

Refilling the System

Watercraft should be level, engine cold and drain
plug removed for refilling.

Place a container under drain plug to collect an-
tifreeze.

Apply LOCTITE 567 (PIPE SEALANT) (P/N 283 800
0131 on drain plug threads.

Ask someone to pour recommended antifreeze in
coolant tank,

When antifreeze flows out from the ride plate
drain hole, reinstall drain plug. Torque drain plug
1o specification.

DRAIN PLUG TIGHTENING TORQUE
BE5Nem (75 |bfein)

Continue to pour and fill coplant tank between
marks.

sl 1018
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MiN. FROID
MIN. GOLD

= aat LS8

Repeat this run-stop cycle 2-3 tmes until 1
stat opens and stop engins

BT 2006122000 _n

T¥PICAL - GTI SERIES, GTS SERIES AND WAKE 155
* Level between marks when anging is cold

rs 001 a

TY¥PICAL - GTX SERIES, RXT SERIES AND WAKE PRO 215
Leval between marks when engine is cold

Do not install pressure cap at this time.

_ink a garden hose to the hose adapter at the back
of the watercraft. Refer to EXHAUST SYSTEM
SLUSHING in the EXHAUST SYSTEM subsection.

[{oli[*4 Never run engine without supplying
water to the exhaust system.

Lry

-

2s. Stop engine and wait 15 minutes to cool
>wn. Refill tank as necessary.

Leli% 3 Never run engine longer than 2 min-
utes. Drive line seal has no cooling when wa-
rercraft is out of water.

tart engine and let run for a maximum of 2 min-

NOTE: Properly cool exhaust system by installing
sarden hose. Refer to EXHAUST SYSTEM sub-

=clion.

=

Uy b

1. This hose becomes hot when thesTnosies coes

Last, refill coolant tank and nstall pressure cap
When engine has completsly cooisd cown,
recheck cooclant level coolant 12nk 2ng oo up 1f
necessary.

INSPECTION
COOLING SYSTEM LEAK TEST

To avoid potential burns, do not remaov
coolant tank cap or loosen the rids plat
plug if the engine is hot

i
v W
e
*
i
€L
=
o
|

Open seat.
On iS models, remove the dack extenson. Hefer
to B0LY subsection
Install the TEST CAF {F/N 522 035 221) on the
coolant tank,
BIaeadn
NOTE: It is not necessary o install a hose pincher
on overflow hose
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Connect the VACUUM/PRESSURE PUMP (P/N 529
021 800} to test cap and pressurize sysiem
through coolant tank to 90kPa (13 PSI).

1. Vecuurrybressure pump
2. Test cap

Check all hoses, ride plate, engine and ail cooler
for coolant leaks. Spray a scap and water solution
and look for air bubbles.

Check the leak indicator hole if there is oil or
coolant. If so, replace appropriate water pump
shaft seal.

L=ak indicator hole

TROUBLESHOOTING

wing Is provided to help in diagnosing the
surce of troubles. It is a guideline and
ot be assumed to list all possible prob-

Llways check for fault codes. If a fault code is de-
tected. service the fauilt code first. Referto £/4G-
NOSTIC AND FAULT CODES subsection
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ENGINE OVERHEATING

1. Low coolant level.

- Refilt and check for leaks (coolant leaking out
of engine leak indicator hole, hoses or clamps
missing/defective, cylinder head gaskets leaks,
ride plate leaking, etc.). Repair or repiace

2. Air in cooling system
- Refill and bleed cooling system,

3. Thermostat defective (does not open when en-
gine gets hot)

- Replace thermostat housing.

4. Water pump failure
- Inspect and replace defective components

5. Water temperature sensor defective

- Check or replace. Refer to ELECTRONIC FUEL
INJECTION (EF).

6. Ride plate or hoses damaged
- Check or replace damaged components,

7. Exhaust system clogged
- Flush exhaust system.

8. Internal passage blocked in cooling system
- Inspect and clean.

PROCEDURES

PRESSURE CAP

Pressure Cap Inspection

Using a pressure cap tester, check pressure cap
efficiency. If the efficiency is feeble, install a new
90 kPa (13 PSI) cap (do not exceed this pressure)

CLAMPS

Clamp Replacement

To cut or secure Oetiker clamps of cocling system
hoses, use the OETIKER PLIERS (P/N 295 000 070).
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1. Cutting clamp
2. Securing clamp

NOTE: Always check general condition of hoses
and clamp tightness.

WATER PUMP HOUSING

w0008 1

Watar pump housing

Water Pump Housing Access

GTl Series, GTS Series and WAKE 155
Bemove the seat.

G‘TX Series, AXT Series and WAKE PRO 215

On iS models, remove moving deck and deck

extension. Refer to B00Y subsection

Remove the air intake silencer, Refer to the ap-

propriate subsection according to model:

- AIR INTAKE SYSTEM (EXCEFPT IS AND a8
MODELS)

- AIR INTAKE SYSTEM (IS AND aS MODELS).

a

m
¥
i
u
i
+
.
L. |
]
|
[11]
|
L |
"
m

3. Detach the air intak
body.

]

NATURALLYASP!HATED ENGINE
1. Detach intake hose at throttis bogy

SUPERC‘HA.H‘GED ENGINE
Detach intake hose ar throttis bocs
.' Supercharger hose

4. On supercharged engines remove 2lso the

hose from the supercharges

5. Drain cooling system and engne ¢

6. Disconnect the coolant t=nk hos= from water
pump housing and move coolant tank 2side 10
make room.

1. Coolanr tank hass
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7. Disconnect exhaust hose from the resonator.
Place hose over muffler.

e R0 SO0 _a

e TYPICAL

ARDDR0TL- 108 _§ 1 Water oumg “GL‘SI”Q
1. Exhaust hose 2. Cylinder heag hose

2. Cut these locking hes 3. Oif ceoler inlet hose
3. Retaining clamp 4. OO0 cooler putlet hose

Water Pump Housing Removal Remove water pump housing screws.

Disconnect ride plate hoses from water pump
housing.

e DD0-0IE- 1078

TYPICAL TR 00§
1. Aide plate outler hose TYPICAL
2. FAiga plate inlet hose

, | Pull the water pump housing to remove it.
Disconnect the cylinder head outiet hose and oil
cooler hoses. Water Pump Housing Inspection

Check if gasket is brittle, hard or damaged and re-
place as necessary.

smrd011-016
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FTRE11A

1. Water pump housing gaskei

Check if thermostat is in good condition. Refer to
THERMOSTAT in this subsection.

Water Pump Housing Leak Test

Plug the connections of the oil cooler return hose,
coolant tank hose, ride plate return hose and cylin-
der head return hose with a rag.

FIEE 124

. O cogier return connecton

2. Coolant tank hose connection

3. fAide plate return hose connegnon

£, Cylinder hesd raturn hose connection

Fill the water pump housing with water.

If a bigger quantity of coolant leaks out at the ride
plate outlet connection, replace the water pump
housing.

If there is no leak, check the operation of the ther-
mostat.

Water Pump Housing Installation

The installation is the opposite of the removal pro-
cedure. However, pay attention to the following.

sme2011-016

Apply LOCTITE 243 (BLUE) (P/N 283 800 080) on
threads of water pump housing screws

.......

Install screws as per the following illustratio

FREE 104 &L—‘

1. Screws M& x 25

2 Screws ME x 105

WeXI[* To prevent leaking, take care that the
gaskets are exactly in groove whean you rein-
stall the water pump housing

Tighten screws to specification using the follow-
ing sequence.

[tn]

FIBEoE

WATER PUMPFP HOUSING SCREWS TORQUE

9 Nem (B0 ofein

WATER PUMP IMPELLER

Water Pump Impeller Removal
Remove the WATER FPUMP HOUSING, see pro-
cedure in this subsection

Unscrew the impeller clockwise
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FIBETAA

1. Impeliar

W(edI[®] Coolant/oil pump shaft and impeller
have left-hand threads. Remove by turning
clockwise and install by turning counterclock-
wise.

Water Pump Impeller Inspection

Check impeller for cracks or other damage. Re-
place impeller if damaged.

Water Pump Impeller Installation

The installation is the opposite of the removal pro-
cedure. Pay attention to the following details.

W(edi[%4 Be careful not to damage impeller
wings during installation.

Torgue impeller to specification.
WATER PUMP IMPELLER TORQUE

3MNem (27 Ibfein)

THERMOSTAT

The thermostat is a single action type.

Thermostat Removal
Remove the WATER PUMP HOUSING, see pro-
cedure in this subsection.

NOTE: The thermostat is located inside the water

pump housing.

Thermostat Test
To check the operation of the thermostat, put it in

water and heat water

Look inside the cylinder head return hose con-

nection 1o e movement of the thermostat.

1at shoulgd open when water tempera-
°C {189°F)

Thermo
ture res

0w
RO

]

i

o

~
)
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If there is no operation, replace the water pump
housing.
Thermostat Installation

For installation, reverse the removal procedure,
paying attention to the following details.

Refer to WATER PUMP HOUSING in this subsec-
tion.

ROTARY SEAL

Rotary Seal Inspection
Check leak indicator hole for oil or coolant leak.

amdOiEa20002
1. Lesk indicator holg

Coolant leaking out of the hole indicates a defec-
tive rotary seal. Leaking oil indicates a faulty oil
seal.

Rotary seal and oil seal must be replaced together.

Rotary Seal Replacement
Refer to LUBRICATION SYSTEM subsection.

armir2 1 1018
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CYLINDER HEAD

SERVICE TOOLS

Description Part Number Page

CAMSHAFT LOCKING TOOL ... iviieeiinnns P, e i R .. 529 035 839 ... 161

BRIVE SHAFT ADAPTER....iciniiimmsssssnisiaibassiisasanssssasasarsssiadias 529 035985 ... 54

ENGINE LEAK DOWMN TEST KIT .. i aiiinnnaii 529 035661 ... 54

JALWVE GUIDE PUSHER (68 M) o sces i smeee s eesnresanssneees 529 036 087 ......... 70

JALVE GUIDE REMOWVER (8 MM ooeeeeiieviinnmsinivssmssiessssissmsesssrsssses 529 036 086 ...... 70

VALVE SPRING COMPRESSOR CUP..ciivimiiinimimmmimisisiaii i 529 036 073 ... 165

VALVE SPRING COMPRESSOR oeocoiiviiieiciiivivsiaiivimiiin, D29 035 724 ... 165

SERVICE TOOLS - OTHER SUPPLIER

Description Part Number Page

SNAP-ON VALVE STEM SEAL PLIERS ..o i TABZ230 - 166

SERVICE PRODUCTS

Description Part Number Page

SOFLEX GREASE TOPAS NB B2 ... aiminasisitis sossnbisainn 293 550 021 ...... 162
' LOCTITE 243 BES Bt arr i s L sl . 293 800 060 ..... 161, 164

LYK OTE GN oo ooeessresrsrrsessrmsresssemesnrresesssnmeserseseerseeeesmeeneees 20 297 433 ... 170
|
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See
IGNITION
SYSTEM
9 N*m
(80 Ibf+im)

///
.'5 ) 20 N*m
Engine oil (15 Ibfeft)
. +90°
Engine oil

& Loctite p o
‘ 2;3 Isofl 9‘ - >
soflex NEW
a / rease '
opas
W 0/\!
i}
9 Nemn AEngine oil
(80 Ibfin) 9 Nem . e
(80 Ibfsin) Loctite L'-';Téte
' §24° 3 9Nem
{80 |bf+in)
For replacement & Engine oil

see CYLINDER
BLOCK

See ELECTRONIC x 2
FUEL INJECTION . 40 Nerm
{30 Ibfsft}
- +120° + 90°

Engine oil
Engine oil &

Loctite 2434
9 Nem \
{80 Ibf*in)
®
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GENERAL

NOTE: When diagnosing an engine problem, al-
ways perform an engine leak test. This will help
pin-point a problem. Refer to ENGINE LEAK TEST
in this subsection for procedures.

Always place the vehicle on level surface.

Always disconnect the negative wire from the bat-
tery before working on the engine.

Even if the removal of many parts is not neces-
sary to reach another part, it is recommended to
remove these parts in order to check them:.

When disassembling parts that are duplicated in
the engine, (e.g.: valves, bushings), it is strongly
recommended to note their position (cylinder 1, 2
or 3) and to keep them as a "group”. If you find
a defective compenent, it would be much easier
to find the cause of the failure within the group of
parts (e.g.: you found a worn valve guide. A bent
spring could be the cause and it would be easy to
know which one among the springs is the cause
to replace it if you grouped them at disassembly).
Besides, since used parts have matched together
during the engine operation, they will keep their
matched fit when you reassemble them together
within their “group”.

During assembly/installation, use torque values
and service products as in the exploded view,

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
APPLICATION at the beginning of this manual for
complete procedure.

A WARNING

Torque wrench tightening specifications
must be strictly adhered to.

Locking devices when removed (e.g.: locking
tabs, elastic stop nuts, self-locking fasteners,
cotter pins, etc.) must be replaced.

Hoses, cable or locking ties removed during the
removal must be reinstalled as per factory stan-
dards.

INSPECTION
ENGINE LEAK TEST

The procedure has to be done when engine cper-
ating temperature of approximately 70°C (158°F)
s reached.

w201 07

A WARNING

Be careful to burns when working on 2 hot
engine.

Preparation

1. Remove any requirsed paris i
engine.
2. Remove the tether corc.

i
(1]
L)

wi
i
[}
(%]

3. Remove jet pump (refer 1o JET PUAE subsec 1
tion).
4. Remove coolant pressurs cao

A WARNING
To avoid potential burns, only remove the
coolant pressure cap by wearing the appro-
priate safety equipment.

5. Remove oil dipstick,

e ET-CE 5007

1. Ol dipstick

6. Unplug and remove ignition coils

7. Remove spark plugs

NOTE: Ignition coil may be usad as an extractor.
153
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lgnition ool
Spark plug

ha ==

. Remove cylinder head cover cowl.
. Unscrew and remove cylinder head cover.

w

Frv2 005026004

Cylinder head cover scraw (B)

10. Install the DRIVE SHAFT ADAPTER {P/N 529 035
985) on drive shaft end.

ne crankshaft, use an appropri-
ver with drive shaft adapter.

TS

154

Leak Test Procedure

NOTE: Cylinder numbers are molded on cylinder
head cover.

1. Rotate engine crankshaft counterclockwise un-
til the cylinder 1 is at Top Dead Center (TDC)
compression stroke.

1.1 As the engine crankshaft is turned over,
observe the movement of intake rocker
arm of the cylinder to be checked.

1.2 After piston completes its cycle and the
intake valve closes, cbserve the piston.

1.3 When it reaches its uppermost position
this is TDC compression stroke.

1

AASIAmer A

1. Intgke rocker arms

2. Secure the drive shaft adapter with a wrench
lever against hull to prevent further crankshaft
rotation.

3. Install gauge adapter from the ENGINE LEAK
DOWN TEST KIT (P/N 529 035 661) into spark
plug hole.

4. Connect to adequate air supply.

NOTE: Each tester will have specific instruction
on the gauge operation and required pressure.
Refer to manufacturer's instructions.

5. Set needle of measuring gauge to zero.
6. Supply combustion chamber with air.

srmra 1-817
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FBOImor BT A

TYPICAL

1. Leak down tester gauge
2. Gauge adapter

3 Air supply hose

7. Note the amount of leaking or percentage (de-
pending on tester).

LEAKAGE

PERCENTAGE ENGINE CONDITION
Up to 15% Excellent condition

18% to 25% Good condition

Fair condition; angine will run
and performance might be
down in some cases

268% to 40%

Poor condition, diagnose and

1% and higher | ronair engine

: =roceed the same way with remaining cylin-
Zers

—'agnostic

LK

"=ssurize area to be tested, spray soap/water so-
.~ on 2t the indicated location and lock and/or lis-
== for air bubbles.

OBSERVATION CAUSE

Air escaping on intake
port

i
(41}
i
L1}
41
4
L

Air escaping on :
exhaust port b

Air escaping into Excessively wom andfor
crankcase o TS

————————

Air bubbles out of L
coolant tank a

Airfwater 5
escaping from
cylinder-block/head

Coolant escaping from
water pump housing

Dam
Coolant escaping from e
leak indicator hole L:l,‘.;,.
Oily contamination on | Damag=d of s==8 on wats
leak indicator hole pump shaf

Reassembly

For reassembly, reverse th ER ce
dure. Use torgue values and seénace products

[1i]

subsections).

Properly install ignition coils. Refer o IGWTION
SYSTEM subsection.
TROUBLESHOOTING

The following is provided to 1 z
probable source of problems. ts22
it should not be assumed 1o kst 28 po

lems.
Always check for fault codes. If 2 fault code is de-
tected, service the fault cods first. Hefer 1o EN-
GINE MANAGEMENT sectior
UNUSUAL ENGINE NOQOISE OR
VIBRATIONS
1. Incorrect camshaft timing adjustmeant

- Replace dsmsaged components end resgiust

camshaft timing

2. Camshaft timing gear screws got looss

- Retighten screws with the recommended torgue

3. Rocker armis) hydraulic element is broken or
worn out (improper valve adjustment).

- Replace faulty rocker armis)
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4, Rocker arm screw not properly tightened
- Retighten screws with recommended torquing
procedure,
5. Faulty chain tensioner
- Replace chain tensioner,

6. Chain guide is worn out
- Replace chain guige.

7. Stretched timing chain or worn out sprocket
- Replace timing chain and sprocket,

8. Camshaft is worn out
- Check if camshaft radial clearance is out of spec-
ification.

OIL LEAKAGE FROM CYLINDER HEAD

1. Cylinder head cover gasket is leaking

- Replace cylinder head cover gaskst and ratighten
screws with recommended torque.

- Cheek cvlinder head cover for cracks or other
damage. Replace if necessary.

2. Cylinder head cover screws are leaking
- Replace cylinder head cover screws.

3. Spark plug tube gasket is leaking

- Remove cylinder head cover and replace spark
plug tube gasket.

- Clean spark plug area from oil spillage.

4. Blow by valve is leaking
- Replace blow by valve O-ring.

5. Camshaft sensor O-ring is leaking
- Replace camshaft sensor O-ring.

6. Cylinder head gasket is leaking
- Remave cylinder head and check for damage.

- Aeplace cylinder head gasket and retighten
screws with recommended torquing procedure.

ENGINE LACKS ACCELERATION OR
POWER

1

Incorrect camshaft timing adjustment
- Replace damaged components and readjust
camshaft timing.
2. Intaks or exhaust valves are leaking
- Perform ENGINE LEAK TEST.
ok if valve seats properly in valve seat.
air or repiace damaged components.
3. Broken valve springi(s)
ctive parts.

156

4. Broken rocker armis)
- Replace defactive parts.

PROCEDURES
CYLINDER HEAD COVER

Cylinder Head Cover Access
Open or remove seat.

On iS and aS models, remove the rear ventilation
cover.

Cylinder Head Cover Removal
1. Unplug and remove ignition coils.

ErpdO0a02E00E 8

1. Ignition coils

2. Remove screws securing the cylinder head
cover.

ww 200S01 7 D05 8
1. Cyfinder head cover scraws

3. Remove the cylinder head cover and its gasket.

=20 -017
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s 000010028 _a

Cylinder head cover
I (Gasket

Cylinder Head Cover Inspection

Check if the gasket on the cylinder head cover
and the rubber bushing on the cylinder head cover
screws are brittle, cracked or hard. If 50, replace
the gasket or the cylinder head cover screw ac-
cordingly.

Cylinder Head Cover Installation

For installation, reverse the removal procedure.
=owever, pay attention to the following.

Properly seat the gasket in the cover groove.

nstall the cylinder head cover screws according
1o following sequence.

= 20-018008

-h'ﬂjcjf”_

Tergue screws to 9Nem (80 Ibfein).

nstall all other removed parts. Refer to proper
subsection for procedure.

SPARK PLUG TUBES
Spark Plug Tube Removal

cedure in this subsection
Pull spark plug tubes to remaowe them

1. Spark plug tube

Spark Plug Tube Inspection

Check seals on spark plug tubs *
cracked or hard, replace spark pic

e O0E-038-007 8

TYPICAL

1. Spark plug tube

2. Seal to the cylinder hesd cover
3. Seal to the cylinder haad

Spark Plug Tube Instaliztion

For installation, reverse = ;
Pay attention to the followang detz
Apply engine oil on ssais

ROCKER ARMS

Rocker Arm Removal

1. Remove the CYLINDER HEAD COVEAR, see
procedure in this subsection

2. Remave spark plug tubes.
3. Bemove and discard rocker arm shaft screws.
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LA el ]

Rockar:arm shaft screw

4. Remove rocker arm shaft with rocker arms.

HIS0Imeria A 2

Measure rocker arm inside diameter. If diameter
is out of specification, change the rocker arm as-
sembly.

ROCKER ARM INSIDE DIAMETER

20,007 mm - 20.020 mm
NEW (7877in - 7882 in)
SERVICE LIMIT 20.050 mm (7894 in)

Press the hydraulic lifter with your thumb. If the
hydraulic lifter can be fully pressed in, replace
rocker arm. Lifter must turn freely in rocker arm
bore. Otherwise, replace.

Rocker Arm Shaft

Check for scored friction surfaces, if so, replace
parts.

Measure rocker arm shaft diameter.

R0 Smotrica

&, Measure rocker arm shalt diamerter here

1. Rocker arm shaft
2. Rocker arms {exfhaust sids)
3. Rocker arm (intake side)

Rocker Arm Inspection
Inspect each rocker arm for cracks and scored fric-
tion surfaces. If so, replace rocker arm assembly.

Check the rocker arm rollers for free movement,
wear and excessive radial play. Replace rocker
arm assembly as necessary.

N MY 5]

X Xam
] 5] 0
> =

r
i
#

L

b
i
t:
L]
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ROCKER ARM SHAFT DIAMETER

19,980 mm - 19.993 mm
NEVY (7866in - 7871 in)
SERVICE LIMIT 19.970 mm (,7862in)

Any area worn excessively will require parts re-
placement.

Verify and clean oil orifices to ensure a good rocker
arm shaft lubrication.

sl 1017
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ABAm oz BEA

T Off orifices from the camshalt to the rocker arm shaft, then to
the rogker arms and finally fto the valve agiusiment

Rocker Arm Installation

For installation, reverse the removal procedure.
Pay attention to the following details.

NOTE: The rocker arm shaft can only be installed

in one specific position. Therefore the camshaft

has to be positioned with its locking pin when the

piston of cylinder 3 is on ignition TDC.

1. Lock camshaft. Refer to CAMSHAFT in this
subsection.

2. Make sure the position lines on oil separator
cover are lined up as shown in the following il-
lustration.

are S0 000 a

1. Position lines

3. Apply engine oil on rocker arm shaft.

4. Position the rocker arm shaft with the notches
on top.

ATSImonrd A

I. Rocker arm shaft
2. Rocker arm shaft notchés

5. Install NEW rocker arm shatt soews

This assembly uses siretcs screws,
As the screws have been stretchec from the
previous installation, it is very mooriant to
use new screws at assembly. Falure 1o re-
place screws and to strictly follow == torgue
procedure may cause screws o ‘oosen and
lead to engine damage.

-

6. Torque screws at first 1o 10 Nem (22 Sfein) ac-
cording to following sequence

7. Retorque screws to 20 Nem (15 1pfeft
8. Finish tightening screws tuming an additional
90° rotation with 2 torgue angle gauge

153
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RESIImoTrSa

1. Rockar arm shaft socrew
2. Torque angle gauge

CAMSHAFT TIMING GEAR

NOTE: Although it is not necessary to position
crankshaft to TDC for disassembly, it is a good
practice to do it, as a troubleshooting step, to
know before disassembly if valve timing was
appropriate,

Camshaft Timing Gear Removal

Lock crankshaft, refer to CYLINDER BLOCK sub-
section.

Remowve CYLINDER HEAD COVER. see proce-
dure above in this subsection.

Lock camshaft. Refer to CAMSHAFTIn this sub-
section.

Remove the oil separator cover. Refer 1o LUBA-
CATION SYSTEM subsection.

Remove the chain tensioner. Befer to CYLINDER
BLOCK subsection.

Remove the chain guide.
Remove the camshaft timing gear screws.
Remove the camshaft timing gear.

160

1. Chain guide
2. Tirmng gear screws
3. Camshaft timing gear

NOTE: Secure timing chain with a retaining wire.

Camshaft Timing Gear Inspection

Check camshaft timing gear for wear or deteriora-
tion

If gear is worn or damaged, replace it as a set
{camshaft timing gear and timing chain).

For crankshaft timing gear replacement, refer to
CYLINDER BLOCK subsection.

Camshaft Timing Gear Installation

For installation, reverse the removal procedure.
Pay attention to the following details.

Improper camshaft timing will dam-
age engine components. Make sure camshaft
and crankshaft are still locked. If not, lock them
before beginning this procedure.

Install the camshaft timing gear with the writing
visible, i.e. to be able to see the position lines
when looking from outside of engine.

20 5
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RAS03AmotraTa

1. Good fwith 1503 aligned)
2. Never

Install timing chain. Refer to CYLINDER BLOCK
subsection.

Ensure chain guides are properly installed.
Loosely install gear chain screws.
Install chain tensioner.

NOTE: There can be 2 different positions to install
the timing gear on the camshaft. Basically both
positions are working well, since the camshaft
and crankshaft are locked in their proper position.
Due to some tolerances, there could be one po-
sition which fits better than the other one. To
check this, perform the following test.

Check if timing gear screws are still loose. |If
screws are squeezed by the timing gear, remove
the chain tensioner again and rotate timing gear
by one tooth clockwise. Then install the chain
tensioner again.

One at a time, remove timing gear screws and
apply LOCTITE 243 (BLUE) (P/M 293 800 060) on
threads.

Tighten timing gear screws to 9Nem (80 Ibfein),

Crankshaft and camshaft must be
locked on TDC position to place camshaft
timing gear and timing chain in the proper
position. To double check, take a look at the
timing gear lines. They must be parallel to the
cylinder head surface.

smrZ01 1017

A1S0Ametrisa, T

1. Position lings

CAMSHAFT
Camshaft Locking Procecurs
1. Remove CYLINDER HEAD COVER s== proce-

dure in this subsection

2. Lock crankshaft, refer 1o procsdas &= CYLIN-
DER BLOCK subsection

3. Lock camshaft using the CANESSAST LOCE

TOOL (P/N 529 035 E3S

B290T5E30

P ———

4. Make sure the po
cover are lined up
lustration,

i wn

a2 800T 8

1. Camshafi locking ool
2. Position lines

161
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Camshaft Removal

Remove the CAMSHAFT TIMING GEAR, see pro-
cedure in this subsection.

Remove the AOCKER AAM, see procedure in this
subsection.

Remove the camshaft lock to remove the
camshaft.

RYSERmo 1O EA

1. Cammshaft lock
2. Camshaft
Camshaft Inspection

Check each lobe and bearing journal of camshaft
for scoring, scuffing, cracks or other signs of wear,

Measure camshaft bearing journal and lobe height
using a micrometer.

Measure clearance between both ends of
camshaft and cylinder head.

DABAC CABAC CABAC
Yv vy YyyvY Yvyvvy

lobe {exnausr valves/!

be fintake valvas)

&S baaring journal

Camsh bsanng journal — engine front

CAMSHAFT LOBE HEIGHT — EXHAUST VALVE

31.430 mm to 31.630 mm
(1.2374in to 1.2453in)

NEW

CAMSHAFT BEARING JOURNAL

39.892 mm - 39.905 mm
NEW (1.5706in - 1.5711in)

SERVICE LIMIT 39.8B0mm (1.5701in)

CAMSHAFT BEARING JOURNAL
(ENGINE FRONT)

24 939 mm - 24 960 mm
MEW (.9819in - 9827 in)

SERVICE LIMIT 24.910mm {.9807 in)
CAMSHAFT BEARING INNER DIAMETER

40,000 mm - 40.020mm
(1.574Bin - 1.67561n)

SERVICE LIMIT 40.050 mm (1.5768in)

CAMSHAFT BEARING INNER DIAMETER
(ENGINE FRONT)

NEW

25000 mm - 25.013 mm
NEW (.98431n - .9848im)

SERVICE LIMIT 25.050 mm (.9862 in)

Replace parts that are not within specifications.

Camshaft Installation

For installation, reverse the removal procedure.
Pay attention to the following details.

Grease the camshaft bearing journals well by us-
ing the ISOFLEX GREASE TOPAS NB 52 (P/N 283 550
021) or a similar product.

Install camshaft then place the camshaft lock in its
slot.

R1503man 1018

SERVICE LIMIT 31.380mm (1.2354 in)

CAMSHAFT LOBE HEIGHT — INTAKE VALVE

21.840mm - 31.740 mm
1.2417in - 1.2486in)

31.50mm (1.24021n)

NEW

SERVICE LIMIT

162

1. ‘Camshaft fock

For other parts, refer to the proper installation pro-
cedures in this subsection.

smreR N 1017
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CYLINDER HEAD

Cylinder Head Removal

Lock crankshaft, refer to CYLINDER BLOCK sub-
section.

Drain coolant, refer to COOLING SYSTEM sub-
section,

Remove blow-by valve from cylinder head. Refer
to LUBRICATION SYSTEM subsection.

Unplug the camshaft position sensors (CAPS).
Unplug the coolant temperature sensor (CTS).
Disconnect bleeding hose.

Disconnect the cylinder head outlet hose.

T RO00-0FS-00_a
1. Coolant termperature sensor (CTS)

2. Blesaing nipple
3. Cylinder head outlet hose

Remove the intake manifold. Refer to /NTAKE
MANFOLD subsection.

Remove the exhaust manifold. Refer to EX-
HAUST SYSTEM subsection.

Unscrew the ail filler tube support from cylinder
head.

B ROOGOS0009

I Aetaining scrows
2. O filler tube support

w0V 1017

WA JET-STAD JE

Remove the CAMSHAFT TIMING GEAR sse pic-
cedure in this subsection
Remove the M6 cylinder head screws

LRESEL T i)

1. ME eylinder head screws

T |

Remove and discard the M11 oyfindsr hesd
screws securing cylinder head o oy noer 0o

RISIImofrPEA

1. M1 eyiinder head screws

Pull up eylinder head.
Remove gasket.

Cylinder Head Cleaning

Remove carbon deposits from combustion cham-
ber, exhaust port and piston 00
Clean cylinder head. espscilly oylindsr head
screw surface from oil spillage
Blow out the oil orifices and check if they are no
clogged.
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w0
1. O orifices

Cylinder Head Inspection

Check for cracks between valve seats or other
damages, if so, replace cylinder head.

Check cylinder head mating surface for flatness,
using a straight edge.

SR O0E-016081 8

1. Cylinder head
2 Flat bar
3. Faesler gauge

Check cylinder head warpage.

CYLINDER HEAD WARPAGE

Maximum 0.15 mm (006 in)

¥ warpage exceeds specification, resurface the
cylinder head as follows.

Jse 2 400 - 600 grit wet sandpaper on a surface
plate and gently grind off the mating surface.

NOTE: To ensure an even surface, rotate cylinder
head several times during resurfacing.

Replace cylinder head, if resurfacing fails.

41

Cylinder Head Installation

For instgllztion, reverse the removal procedure.
Pay attention to the following details,

Ensure dowel pins are in place.
Install NEW cylinger nead gasket,

164

Each installation of the cylinder
head requires a new cylinder head gasket. Us-
ing a gasket twice will cause engine damage,
even if the engine had not run.

Apply LOCTITE 243 (BLUE) (P/N 283 800 060) on
threads of M6 screws.

install M6 screws and manually tighten them.

Install NEW M11 screws and tighten them man-
ually.

This assembly uses stretch screws.
As the M11 screws have been stretched from
the previous installation, it is very important to
replace the old screws by new ones at assem-
bly. Failure to replace screws and to strictly fol-
low the torque procedure may cause screws to
loosen and lead to engine damage.

Using the following sequence, tighten screws as
described below.

emy HI0S030-000

1. First torque M11 screws to 40 Nem (30 Ibfeft).

2. Then tighten M11 screws turning a 120° rota-
tion with a torque angle gauge and finish tight-
ening with an additional 907 rotation.

3. Torgue MB screws to 9 Nem (80 Ibfein).

s 201700




Section02 ENGINE
Subsection 12 (CYLINDER HEAD)

M11 eylinder screws
2 Angle torque wrench

=emaove all locking tools.
nstall all rernoved parts,

VALVE SPRINGS

Valve Spring Removal

Hemove rocker arm shaft. Refer to ROCKER ARM
crocedure in this subsection.

Remove CYLINDER HEAD, see procedure in this
subsection.

—ompress valve springs, using the VALVE SPRING
COMPRESSOR (PN 529 035 724) and the VALVE
=PRING COMPRESSOR CUP (P/N 529 036 073).

EOpTRE T, Tl

VALVE SPRING COMPRESSOR

PIINITY

YALVE SPRING COMPRESSOR CUP

RIS s

1, Valve spnng comprassor clamo
2 \Valve spring comprassor cup

THE VALVE

Remove valve cotters

Withdraw valve spring comgpressar, valve soring
retainer and valve springs

165
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Valve cotters

Valve spring retamner
Inngr valve spring
Outer valve spring

futgha ===

Valve Spring Inspection

Check valve springs for rust, corrosion or other
visible damages. |f so, replace faulty valve
springs.

Check valve springs for free length and straight-
ness.

Replace valve springs if not within specifications.

A—>

4, Valve spring length

A 10emotr V224

OUTER VALVE SPRING FREE LENGTH

NEW NOMINAL 45.45mm (1.789in)

SERVICE LIMIT 43.00 mm (1.693in}

INNER VALVE SPRING FREE LENGTH

NEW NOMINAL 41.02mm (1.615in}

SERVICE LIMIT 38.8mm (1.528in}

Valve Spring Installation

For instzllztion, reverse the removal procedure.
Pay atiention 1o the following details.

Colored area of the valve spring must be placed
on top.

166

NOTE: Valve cotters must be properly engaged in
valve stem grooves.

Pastron of the valve sprng

VALVES

Valve Removal
Remove valve spring.

Push valve stem then pull valves out of valve
guides.

RS =Lt

intaks valve 38 mm
2. Exhaust valve 31 mm

Remove valve stem seal with a valve stem seal
pliers such as the SNAP-ON VALVE STEM SEAL PLI-
ERS {P/N YABZ30).

smr2Q11-017
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B ety 1 15A

Valve Inspection

| Jalve Stem Seal

nzpection of valve stem seals is not needed
cecause NEW seals should always be installed
nenever cylinder head is removed.

alve

nspect valve surface, check for abnormal stem
zzr and bending. If so, replace by a new one.

valve Stem and Valve Guide Clearance

Jzasure valve stem and valve quide in three
oaces, using a micrometer and a small bore

; ‘JTE Clean valve guide to remove carbon de-
2sits before measuring.

_nange valve if valve stem is out of specification
w23 other damages such as wear ar friction sur-

RE Qe 1254

I=

A. Valve stem dhametar

VALVE STEM DIAMETER

NEW
EXHAUST e o ol
INTAKE S N
SERVICE LIMIT
EXHAUST o e
INTAKE -

Replace valve guide if it is ©
has other damages suc n as wear E
face. Refer to'valve guide repiacement below

VALVE GUIDE INNER DIAMETER

NEW
EXHAUST 5234 mm-8.018mm
INTAKE 238in - 23891
SERVICE LIMIT
EXHAUST
6.060 mm (.2386in)
INTAKE

WWWIET-STAR.IP
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Valve Face and Seat

"\\.
i ..Il‘
v /\
LES ;.*J-;:" / \1

F1Samerr VETA

. Walve seat
2. Exhaust valve contaminared araa
3. Valve face (contact surface o valve seaft)

Check valve face and seat for burning or pittings
and replace valve or cylinder head if there are
signs of damage.

Ensure to seat valves properly. Apply some lap-
ping compound on valve face and work valve on
its seat with a lapping tool,

Measure valve face contact width.

NOTE: The location of contact area should be in
center of valve seat.

Measure valve seat width, using a caliper.

VALVE SEAT CONTACT WIDTH
NEW

1.25mm - 1.55mm

EXHAUST (.049in - 061 in}
1.10mm - 1.30mm

INTAKE (.043in - .051in)

SERVICE LIMIT
EXHAUST 1.8mm (071 in)
INTAKE 1.6mm (.063in)

sezt contact width is too wide or has dark
spots, replace the cylinder head.

168

VoCiMA m..-i

A, Valve face contact width
B. Vaive sear contact width

Valve Seat Grinding

NOTE: The valve seats may be reground with

a valve seat grinder which centers on the valve

guide,

1. Grind the valve seat at 45°. Remove no mare
material than absolutely necessary to clean the
seat up.

2. Using a 35° stone, narrow the valve seat until
the appropriate outer diameter is obtained.

EXHAUST "\_\\BG“
\

RTSImMoIrIsas

A. Valve seat cuter digmeter EXHALUST

s 01T
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INTAKE

A1S0Imorr 2804

A Valve seat outer diameter INTAKE

VALVE SEAT OUTER DIAMETER

INTAKE 37.35mm (1.4705in)

EXHAUST 30.3mm (1.1928in}

3. Using a 55° stone for the intake and an 80°
stone for the exhaust valve, reduce the valve
seat contact width to the appropriate value
mentioned above.

4. Finally, coat the valve seating surface with a
fine paste of valve grinding compound using a
manual valve grinding mandrel. Lightly grind
the valves until a smooth, even, uniform sealing
surface of the appropriate inside and outside
diameter is obtained on both the valve and
the seat. Use only a hand held valve grinding
mandrel with a suction cup, rotating the valve
back and forth through about 45°, and then
advancing the valve 45° before repeating this
operation.

Valve Installation

For installation, reverse the removal procedure.
Pay attention to the following details.

Install NEW valve stem seal,

1017

WWW IET-STAR.IP ———

RTEImauItas

1. Valve steam seal

i1}
]

Cl

Apply engine oil on valve stam and mst=

[I"[OA[®Y Be careful wh=sn wawe st=m s
passed through sealing lps of wvalve stem
seal.

ABBAmanItLs
1. Sealing lips of vidve e =
To ease instaliztion of comars 2pply ol or grease
on them so that they r=ran 0 placs while reles-
sing the spring
After springs are mstsled ensure valve springs
and valve spring retaner are properly locked by
tapping on valve stem end with & soft hammer so
that valve opens =nd Coses & Tew times.
W%y 2n improperly locked valve spring
will cause engine damags.
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VALVE GUIDE

Valve Guide Replacement

'[oJJ[®¥4 Do not heat cylinder head for this
procedure.

The sharp edge near the top of the
valve guide must be machined away. Other-
wise it will foul the valve guide hole in the
cylinder head and destroy the cylinder head,
as the valve guide is removed.

Use a special reamer as far as the top of the notch.

A1E03motr 268

TYPICAL

1. Special reamer

2 Notch

Chase valve guide out of the cylinder head to-
wards combustion chamber by using VALVE GUIDE
REMOVER (6 MM) (P/N 529 036 086).

170

RIS Amoir I SEA

TYPICAL

1. Pomch

Check valve guide bore for abreased material.
The inlet and exhaust valve guides have the same
length and are interchangeable.

NOTE: If valve guide has caused scoring during
extraction, replace the cylinder head.

Grease the bore in cylinder head and the leading
end of valve guide with MOLYKOTE G-N (P/N 420
297 433).

Aa03mat 3564

TYPICAL

1. \alve gurde leading end
2. Cylnder head bora

3 Jg

With the VALVE GUIDE PUSHER (6 MM} (P/N 523 036
087), press the valve guide into the COLD cylinder
head as shown.

smrdd1 1017
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TYPICAL
A. Protrusion
VALVE GUIDE PROTRUSION
MINIMUM 12.4mm (4882 in)
MAXIMUM 12.8mm (5039 in)

NOTE: After installing new guides, they must be
reamed with a standard 6 mm reamer tool. These
are available from various tool suppliers,

Clean cylinder head carefully. Check that the valve
seat is concentric with the new guide axis (check
contact surface with engineer's blue).

S0 1017
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CYLINDER BLOCK

SERVICE TOOLS

Description Part Number Page
CRANKSHAFT LOCKING TOOL oot isiciesrseieemnennn. 02890358271 ... 184, 188, 190, 195
BANDLE i s i s e G OIETTE80 93
PISTON CIRCLIP INSTALLER......c.oovivreimieiiccnitesircssiansssavasssess 528 035 765 ...... g1
STARTER DRIVE SEAL PUSHER.........cccoccivicniciminmsremsessssmasissieion 420 876 502 ... a3
SERVICE TOOLS - OTHER SUPPLIER

Description Part Number Page
SNAP-ON PISTON RING COMPRESSOR PLIERS ....................... RC980 181
SERVICE PRODUCTS

Description Part Number Page
Nolegnbs okt STUE ] = RSy I . . 293 800 060 ...... =5
L T e s i e s v e 2SSO 0BT == 33
LOCTITE CHISEL {GASKET REMOVER) ...viiiinnmmninivme 413 708 800 ... 23
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23 Ne ﬂ% 2\
(17 Ibff) j » d) 6

Loctite 243 &

{17 Ibf-ft)
antite 243 Engine

17 N-m
{150 Ibfﬂmll 1

9 Nem
(80 Ibfsin)

Lm:tlte 243 Engme

Loctite
ELEcSTﬂ;omc Loctite 243 4 243
FUEL INJECTION
SYSTEM (EFI) 23 Nemn Qi
(17 Ibfft) = 23 Nern
e (% (17 Infft)
““-\- . ..
0
/ l’? 8 Loctite 243
Engmea —— 15 23 N'm
(17 1bf«ft}
14 40 N*m 55 N*m
~oRR 24341“;.)\ (30 Ibfeft) * (41 Ibfeft)
23 N*m
(17 Ibf-ft) m
1 smai 1-018
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8 ;
7 / dEngine oil

) oy |
Engine "4 [N -7 wes, + 50°

B oil xoe

20
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GENERAL

When disassembling parts that are duplicated in
the engine, (e.g.: pistons, connecting rods etc.),
it is strongly recommended to note their position
{cylinder 1, 2 or 3) and to keep them as a "group”.
If yvou find a defective component, it would be
much easier to find the cause of the failure within
the group of parts. Besides, since used parts
have matched together during the engine oper-
ation, they will keep their matched fit when you
reassemble them together within their "group”.

During assembly/installation, use torque values
and service products as in the exploded views.

Clean threads before applying a threadlocker. Re-
fer to SELF-LOCKING FASTENERS and LOCTITE
AFPLICATION at the beginning of this manual for
complete procedure.

A WARNING

Torque wrench tightening specifications
must be strictly adhered to.

Locking devices when removed (e.g.: locking
tabs, elastic stop nuts, self-locking fasteners,
cotter pins, etc.)] must be replaced.

Hoses, cables or locking ties removed during a
procedure must be reinstalled as per factory stan-
dards.

TROUBLESHOOTING

The following is provided to help in diagnosing the
probable source of troubles. It is a guideline and
it should not be assumed to list all possible prob-
lems,

UNUSUAL ENGINE NOISE OR
VIBRATIONS

1. Heavy wear on plain bearings
- Check radial play of plain bearings.
- Replace plain bearings if out of specification,

2. Crankshaft and balancer shaft are not properly
aligned
- Dizzssemble cylinder block and check if marks
are properly aligned.

3. Crankshaft or balancer shaft axial play out of
specification

i cranxkshaft and balancer shaft axial play.

izy 15 our of specification, replace thrust

b

Sur

th m
(o1

T
L
a1

!
1:1| T
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4. Connecting rod axial play out of specification
- Measure connecting rod axial play on crankshaft.
- Replace connecting rod or crankshaft if out of
specification,
5. Connecting rod screws got loose

- Replace damaged components and retighten
screws with the recommended torque.

BLUE SMOKE IN THE EXHAUST

1. Oil scrapper rings worn out
- Replace piston rings.

ENGINE SUDDENLY TURNS OFF (POOR
IDLING)

1. Piston rings worn out
- Replace piston rings.

2. Piston/eylinder wall clearance out of specifica-
tion
- Check piston/cvlinder wall clearance.
- Repiace if out of specification.

3. Melted or broken piston

- Check if ol spray nozzle is not clogged. Refer to
LUBRICATION 5YSTEM subsection.

- Reolace piston and cylinder block if necessary.

PROCEDURES

TIMING CHAIN

Timing Chain Inspection

Check timing chain on camshaft gear for exces-
sive radial play.

Check chain condition for wear and rollers condi-
tion.

ARIDMmET ITTA 1

1 Timn -
1. Timing chain

If chain is excessively worn or damaged, replace
it as a set {camshaft timing gear and timing chain).

Timing Chain Removal

Remove:

- Engine oil (refer LUBRICATION SYSTEM sub-
section)

sene2011-008
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- Engine from wvehicle (refer to ENGINE RE-
MOVAL AND INSTALLATION subsection)

- Cylinder head (refer to CYLINDER HEAD sub-
section)

- PTO housing (refer to PTO HOUSING AND
MAGNETO subsection)

— Crankshaft (refer to CRANKSHAFT in this sub-
section)

- Timing chain.

Timing Chain Installation

The installation is essentially the reverse of the re-
moval procedure. However, pay attention to the
following details.

Ensure to perform proper valve timing.

WL Improper valve timing will damage
engine components.

Lock crankshaft and camshaft at TDC (refer to
CYLINDER HEAD subsection for the camshaft
locking procedure).

Install chain, then install chain tensioner.

CHAIN TENSIONER

Chain Tensioner Removal

NOTE: Removal of the intake manifold allows
easier access to the chain tensioner, but is not
necessary. Refer to /NTAKE MANIFOLD subsec-
tion.

Remove;

- Chain tensioner plug screw no. 1

- Gasket ring no. 2 (discard it)

— Chain tensioner no. 3.

RYEImotr I8A, 1

I. Plug screw
2. Gasker ning

-

3 Chain tensioner

smrz0118

Chain Tensioner Inspection

Check chain tensionsr for excessive wesar or
cracks. Also check free movement of the ¢
tensioner piston,

Chain Tensioner Installation

The installation is essentially tha revers
moval procedure but, pay amen T
ing details.

Use a NEW gasket ring when inst2ing the chain
tensioner plug screw.

Torque chain tensioner plug scrsww = 17 Nem
(150 Ibfein).

PISTONS AND CONNECTING
RODS

Piston and Connecting Rod Removal

1. Disassemble CYLINDES S1L0LK 2= p=r proce-
dure in this subsection

NOTE: It is recommendad tomes=wr= connecting

rod big end axial play pror 22 > C

rod. Refer to INSPECTION &=

2. Remove connecting rod ¢3¢ soews no. 4

"

1. Connecting rod scre

NOTE: Before remoweg &= connecting rod caps

mark them to remembear e sght position when

reassembling

3. Pull piston no.5 with commscting rod no.6 out
of the cylinders

4. Remove one peston coclp no. 7 and discard it.

=
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ARGt 1344

1. Piston cirehp

NOTE: The removal of both piston circlips is not
necessary 10 remove piston pin.

5. Push piston pin no. 8 out of piston.

AVSO3moar A

1. Pistan
2. Piston pin
3. Circlip

6. Detach piston from connecting rod.

Connecting Rod Inspection

Connecting Rod Big End Axial Play

Using a feeler gauge, measure distance between
putting face of connecting rod and crankshaft
counterweight. If the distance exceeds specified
tolerance, replace the worn part.

178

CONNECTING ROD BIG END AXIAL PLAY

0,100 mm - 0.352 mm
NEW (.004in - .014in)
SERVICE LIMIT 0.500mm (.02 in)

Connecting Rod Small End Radial Play
Nezasure connecting rod small end.

CONNECTING ROD SMALL END DIAMETER

23.01 mm - 23.02 mm
NEY (.9059n - .0063 in)
SERVICE LIMIT 23.07 mm (.908in)

a2l 1
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If the connecting rod small end diameter is out
of specification, replace small end bearing sleeve
no. 9.

NOTE: For small end bearing sleeve replacement
contact a machine shop. After installing a NEW
small end bearing sleeve on the connecting rod,
the inner diameter and the oil holes need to be
machined to specification.

Measure piston pins (refer to PISTON PIN IN-
SPECTIONIn this subsection). Compare to inside
diameter of connecting rod to obtain connecting
rod small end radial play.

CONNECTING ROD SMALL END RADIAL PLAY
SERVICE LIMIT 0.080 mm (.003in)

Connecting Rod Big End Radial Play

Measure inside diameter of connecting rod big
end. Compare to crankshaft pin.

To measure the connecting rod big end diameter,
use the OLD screws no. 4.

Install the OLD bearings no.10 as they were
mounted initially.

Do the torque procedure as described below.

R iy TRA

2 Cannecting rod big end bearing

CONNECTING ROD BIG END DIAMETER

SERVICE LIMIT 45.080 mm [1.775in)

CONNECTING ROD BIG END
RADIAL PLAY

SERVICE LIMIT L 0.09 mm (.0035in}

Use NEW bearings, when connecting rod big end
diameter is out of specification

Piston Pin Inspection

Using synthetic abrasive woven ciesn pston oin
from deposits.

Inspect piston pin for scoring, cracking or other
damages.

Measure piston pin. See the following Sustration

for the proper measurement position

>

A 1Gemner 1 374

A Piston pin diarmeler in the arag of Bhe Da=ies

LI}

NEW =

-----

SERVICE LIMIT 22 290mm | 905 in

Measure connecting rod sm e
fer to CONNECTING RODS INSFECTION zbove)
to check connecting rod smal &ng =0 Dlay

Piston Inspection

Inspect piston for scoring, cracking or othsr dam-
ages. Replace piston and piston fings # neces
sary.

Using a micrometer, measurs
(.709in) perpendiculariy (207 1
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RETDmoar 1354 1

1. Measuring perpendculary (809° to giston min axis
A 18mm (708 in)

The measured dimension should be as described
in the subsequent table. If not, replace piston.

PISTON MEASUREMENT

130 AND 155 ENGINES

89.951 mm - 99.969 mm
(3.935in - 3.936n)

SERVICE LIMIT 99.90 mm (3.833in}
215 AND 260 ENGINES

98.931 mm - 99.8949mm
(3.934in - 3.935in)

89.90 mm {3.933in)

NEW NOMINAL

NEW NOMINAL

SERVICE LIMIT

Piston/Cylinder Wall Clearance

Adjust and lock a micrometer to the piston dimen-
sion,

licrometsr s&1 to the piston dimension

NOTE: Make sure used piston is not worn,

180

With the micrometer set to the dimension, adjust
a cylinder bore gauge to the micrometer dimen-
sion and set the indicator to 0 (zero).

FO0REA

Liga the m

cromerer to sét the cylinder bore gauge

=i SOfe gEuge

H0EIAs

TYPICAL

I Incicator set 10 Q (x&rg)

NOTE: Make sure the cylinder bore gauge indica-
tor is set exactly at the same position as with the
micrometer, otherwise the reading will be false.
Position the dial bore gauge 62 mm (2.44 in) above
cylinder base, measuring perpendicularly (90°) to
piston pin axis,

Read the measurement on the cylinder bore
gauge. The result is the exact piston/cylinder wall
clearance.

amr201 -0
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PISTON/CYLINDER CLEARANCE

130 AND 155 ENGINES

0.024 mm - 0.056 mm

NEW NOMINAL (.001in - .002in)

SERVICE LIMIT 0100 mm (004 in)

215 AND 260 ENGINES

0.044 mm - 0.076 mm

NEW NOMINAL (.0017in - .003in)

SERVICE LIMIT 0.100 mm (.004in)

If clearance exceeds specified tolerance, re-hone
cylinder sleeve and replace piston by an oversize
one.

NOTE: It is not necessary to have all pistons
replaced with an oversize if they are not all out of
specification. Mixed standard size and oversize
piston are allowed.

Piston and Connecting Rod Assembly

For installation, reverse the removal procedure.
Fay attention to the following details.

Apply engine oill on the piston pin.
Imsert piston pin into piston and connecting rod

Use the PISTON CIRCLIP INSTALLER (P/N 529 035
765) to assemble the piston circlip.

R0 1348

CORRECT POSITION OF THE PISTON CIRCLI®

Piston and Connecting Rod Installation

1. Using a piston ring compressor su the
SNAP-ON PISTON RING COMPSESSOR PLIERS
{P/N RC980), slide piston into cylinder

ATSOImoer?9A

(e (%] Secure piston pin with new piston
circlips.

NOTE: Take care that the hook of the piston circlip
s positioned properly,

[

Al IemarBA

Sleave with piston cirelip inside
! Assembly g from pistan clip installer

WIeHI[¥R Install piston with punched arrow to-
ward exhaust side.

AFSEmat 304

. Arrows towand exbaust side
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2. Correctly install bearings and carefully clean
split surface on both sides (cracked area).

3 1 2

RETOmoir TR

1. Half bearing of connecting rod big end
2. Split surface of the connacting rod .
2 Prorrusion of bearing in ing with eonnecting rod groove

3. Torque NEW connecting rod screws as per fol-
lowing procedure:

3.1 Install screws and torgque to 45Nem
(33 Ibfeft).

NOTE: Do not apply any threadlocker prod-
uct on threads of connecting rod screws.

3.2 Finish tightening the screws with an ad-
ditional 90° turn using an angle torgue
wrench.

Failure to strictly follow this proce-
dure may cause screw to loosen and lead to
engine damage. Knowing that the screws have
been stretched from the previous installation,
it is very important to use new screws at as-
sembly.

182

At ImondTA

1. Angle torque wrench

PISTON RINGS

Piston Ring Removal
Remove piston as described above.

Remove rings no. 11.

Piston Ring Inspection

Ring/Piston Groove Cle

arance

Using a feeler gauge measure each ring/piston
groove clearance. If the clearance is too large, the
piston and the piston rings should be replaced.

RING/PISTON GROOVE CLEARANCE

NEW
0.0256mm - 0.070 mm
RECTANGULAR T
TAPER-FACE 0.015mm - 0.060 mm

(.0006 in - .0024 in)

OIL SCRAPER RING

0.020 mm - 0.055 mm
{.0008in - .0022 in)

SERVIC

E LIMIT

ALL

0.15mm (.006 in}

smr2011-0tE
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RESEmatrI2A 1

I, Piston
2. Filler gauge

Ring End Gap

RING END GAP
NEW

0.30mm - 0.50 mm
{.012in - .02 in)

0.35mm -0.55mm
(.014in - .022in)

0.35mm - 0.50mm
(.014in - .02in}

SERVICE LIMIT
ALL 1.80mm (.0591 in}

RECTANGULAR

TAPER-FACE

OIL SCRAPER RING

Measure position for ring end gap in the area
of 8Emmto 16mm (.315in to .63in) from top of
cylinder.

MNOTE: In arder to correctly position the ring in the
cylinder, use piston as a pusher.

Using a feeler gauge, check ring end gap. Replace
ring if gap exceeds above described specified tol-
erance.

Piston Ring Installation

For installation, reverse the removal procedurs.
Pay attention to the following details.

Install rings in the following order and layout:

smradl =018

PISTON RING INSTALLATION

ORDER RING POSITION
FIRST STEP | Oil scraperring | oo =
SECOND Y Stamp=d B and
STEP Taper-face ring TOP" facing UP

Rectangular Ssamped "t and
THIRD STEP fing "TGF" facing UP

w0 1-01 8001 _a

1. Rectangular ring
2. Taper-face ring
3. Chl scraper ring

W'(0JJ(*J Ensure that top and sscond rings are
not interchanged.

NOTE: Use a ring expandsr 10

during installation. The cil ring must be
by hand.

Check that rings rotate smoothly =
Space the piston ring end gaos 1207 &
not align the gaps with the piston on &
thrust side axis.
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AJICIDA

1. DO NOT align ning gap with piston frust side axis
2. DO NOT align ring gap with piston pin bore axis

A 120°

CRANKSHAFT

Crankshaft Locking Procedure

[I'(eJi(® The crankshaft must be locked at
TDC for removal and installation of crankshaft,
balancer shaft and camshaft.

NOTE: When the crankshaft is locked, the piston

of cylinder 3 is at ignition TDC.

Remove:

- Intake manifold (refer to INTAKE MANIFOLD
subsection)

- Spark plugs

- Cylinder head cover (refer to CYLINDER HEAD
subsection

- Crankshaft access plug screw.

e

2. Gasxer ring
Turn engine countaerclockwise

184

Bring piston of cylinder 3 to ignition TDC, using a
dial gauge or another similarly suitable tool.

({81 i[¥% ] Do not scratch or damage piston and
cylinder surface.

1. Dial gaugs

NOTE: When the piston of cylinder 3 is at ignition
TDC, the position lines on oil separator cover must
be lined up as shown in the following illustration.

.r*

1. Position ines
Use a small screwdriver to check if the groove in
the crankshaft is aligned with the hole.

In this position, lock the crankshaft using the
CRANKSHAFT LOCKING TOOL (P/N 529 035 821).

Crankshaft Removal

1. Drain engine oil (refer to LUBRICATION SYS-
TEM subsection).

smrgD 1108
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2. Remove engine from vehicle (refer to ENGINE
REMOVAL AND INSTALLATION subsection).

3. Remove cylinder head (refer to CYLINDER
HEAD subsection).

4. Remove PTO housing (refer to PTO HOUSING
AND MAGNETO subsection).

5. Remove starter gear (refer to PTO HOUSING
AND MAGNETO subsection).

6. Remove starter drive.

7. Remove oil suction pump (refer to LUEBRICA-
TION SYSTEM subsection).

8. Remove engine mounting brackets.

9. Remove oil reservoir plug screws no. 12 with
O-ring no.13.

ENGINE UPSIDE DOWN
1 Oil raserveir plug screw with O-ring

10. Remove cylinder block screws no. 14 and
no. 15.

SOTTOM VIEW OF ENGINE

1. Sgrews

1. Rermove cylinder block lower half.
12. Remave connecting rod screws.

ATBOTmaLEA

1. Connecting rod screws

NOTE: Before removing the connecting rod caps
mark them to remember the right positcn whe
reassembling. It is recommended t© measur
connecting rod big end axial play prier to r

move connecting rod. Refer to PISTONS AND
CONNECTING RODS in this subssction for the
procedure.

L

AVSDImedrdTA 1

1. Mark on connecting rod

13. Remove thrust washers no. 16.
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-

RIS0AmpIrOoa

. Thrust washear

14, Remove crankshaft no. 17.

ATASmatr 10A

Crankshaft Radial Play

Measure all crankshaft journals. Compare to in-
side diameter of crankshaft bearings (elsewhere
in this subsection).

RiGEFmatriza,

1. Micrometer
2. Crankshaft araa for besring

CRANKSHAFT JOURNAL DIAMETER

49.997 mm - 50.01 mm

NEW (1.9681 in - 1.96891n)

SERVICE LIMIT 49.95mm (1.9665 in)

CRANKSHAFT JOURNAL RADIAL CLEARANCE

SERVICE LIMIT 0.07 mm (.0028 in)

1. Crankshaft

Crankshaft Inspection

Crankshaft Gear Inspection

Replace crankshaft if the gears are worn or other-

wise damaged.

Crankshaft Pin

Measure all crankshaft pin diameters. Compare to
inside diameter of connecting rod bearings (else-
where in this subsection).

RS0 Imaon 144

1. Micrometer
2. Crankshaft pin ares for bearing
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