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This service manuals covers most of the 2007-2010 Can Am
Outlander/Renegade Series

Some models may need supplemental manuals which have blue titles. Use the base
manual for everything not contained in the supplement if your model or year requires
a supplement.

This manual is fully searchable, just hold down the control key and the F key to
search on any word.

I do apologize for any confusion the supplements may cause.
This is the way Can-Am originally set up these manuals.

| have attempted to organize and improve them as much as possible.

If you bought this manual from any other seller, they are reselling my work.
Please leave them negative feedback & email me at sales@midwestmanuals.com .

Our goal is to be one of the BEST sellers on eBay and the internet by providing you with
the BEST customer service and the BEST manuals on the market.

Thank you for choosing us.

sales@midwestmanuals.com
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SAFETY NOTICE

SAFETY NOTICE

This manual has been prepared as a guide to correctly service and repair 2008 Can-Am ATVs as describe
in the model list in the INTRODUCTION.

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

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

It is understood that this manual may be translated into another language. In the event of any discrepan-
cy, the English version shall prevail.

The content depicts parts and/or procedures applicable to the particular product at time of writing. Ser-
vice and Warranty Bulletins may be published to update the content of this manual. Make sure to read
and understand these. It does not include dealer modifications, whether authorized or not by BRP, after
manufacturing the product.

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 exact replicas
of the parts.

The use of BRP parts is most strongly recommended 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
product(s) other than those for which it was designed.

/A WARNING

Unless otherwise specified, engine should be turned OFF and cold for all maintenance and repair
procedures.

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

/\ WARNING

Identifies an instruction which, if not followed, could cause serious personal injury including pos-
sibility of death.

CAUTION: Denotes an instruction which, if not followed, could severely damage vehicle compo-
nents.

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

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

BRP disclaims liability for all damages and/or injuries resulting from the improper use of the contents.
We strongly recommend that any services be carried out and/or verified by a highly skilled professional
mechanic. It is understood that certain modifications may render use of the vehicle illegal under existing
federal, provincial and state regulations.

Vil www.midwestmanuals.com 2008040
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INTRODUCTION

GENERAL INFORMATION
This shop manual covers the following BRP made 2008 Can-Am ATVs.

MODEL COLOR ENGINE MODEL NUMBER
Outlander 500 Green, Red, Yellow V490 2T8A, 2T8C, 278D, 2T8E, 2T8F
Outlander 500 XT Camo, Green, V490 2U8A, 2U8B, 2USC, 2U8D

Red, Yellow
Outlander MAX 500 Red V490 2W8C
Outlander MAX 500 XT Green, Red, Yellow V490 2X8A, 2X8B, 2X8C, 2X8D
Outlander 650 Green, Red, Yellow V660 2N8A, 2N8C, 2N8E, 2N8F, 2N8H, 2N8J
Camo, Green,
Qutlander 650 XT Red, Yellow V660 2P8A, 2P8B, 2P8C, 2P8D, 2P8E, 2P8F
2R8A, 2R8C, 2R8D, 2RS8E,
Outlander MAX 650 Green, Red, Yellow V660 2R8F. 2R8G. 2R8H
Camo, Green,
QOutlander MAX 650 XT Red, Yellow V660 2S8A, 2S8B, 2S8C, 2S8D, 2S8E, 2S8F
Outlander 800 Green, Red, Yellow V810 2H8A, 2H8C, 2H8E, 2H8F, 2H8H, 2H8J
Outlander 800 XT Camo, Green, V810 2J8A, 2J8B, 2J8C, 2J8D, 2J8E, 2J8F
Red, Yellow
Green, Red, Yellow 2K8A, 2K8C, 2K8D, 2KS8E,
Outiancer Max 800 Steel Gray Metallic vag 2K8F, 2KSG, 2K8H
Camo, Green, 2L8A, 2L8B, 2L8C, 2L8D,
Outlander MAX 800 XT Red, Yellow VBT JL7E, 2L8F 208G
Outlander MAX 800 Ltd Steel Gray Metallic V810 2MB8A, 2M8B, 2M8C
Renegade 500 Yellow V490 4E8A, 4E8B, 4E8C
Renegade 800 Yellow V810 4B8A, 4B8B, 4B8C

vmr2008-040
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INTRODUCTION

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 obligation.

VEHICLE INFORMATION
Model Number

MANUFACTURED BY:Bombardier Recreationat Products Inc
ABRIQUE PAR: Bombardier Produits Récréatifs inc.

MFD DATE FAB: XX/ XXXX woneL XXX X— 1
WN/NY: 2BPS1234X2V000000

vmr2007-011-001_a

FABRIQUE AU:

TYPICAL — VEHICLE IDENTIFICATION NUMBER LABEL
1. Model number

Vehicle Identification Number (V.I.N.)

vmo2006-007-042_b

TYPICAL
1. V.LN. (Vehicle Identification Number)

X www.midwestmanuals.com

Engine ldentification Number (E.I.N.)

1

vmr2006-038-001_a

1. Engine Identification Number (E.I.N.)

ENGINE EMISSIONS
INFORMATION

Manufacturer's Responsibility

Manufacturers of ATVs engines must determine
the exhaust emission levels for each engine horse-
power family and certify these engines with the
United States of America Environmental Protec-
tion Agency (EPA). An emissions control informa-
tion label, showing emission levels and engine
specifications, must be placed on each vehicle at
the time of manufacture.

Dealer Responsibility

When performing service on ATVs that carry an
emissions control information label, adjustments
must be kept within published factory specifica-
tions.

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 factory
specifications.

vmr2008-040
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Exceptions include manufacturer's prescribed
changes, such as altitude adjustments for exam-

ple.

Owner Responsibility

The owner/operator is required to have engine
maintenance performed to maintain emission
levels within prescribed certification standards.

The owner/operator is not to, and should not al-
low anyone to modify the engine in any manner
that would alter the horsepower or allow emis-
sions levels to exceed their predetermined factory
specifications.

EPA Emission Regulations

Some ATVs manufactured by BRP are certified
to the EPA as conforming to the requirements
of the regulations for the control of air pollution
from new ATV engines. This certification is con-
tingent on certain adjustments being set to factory
standards. For this reason, the factory procedure
for servicing the product must be strictly followed
and, whenever practicable, returned to the origi-
nal 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 ATVs products. For more de-
tailed information on this subject, you may contact
the following locations:

FOR ALL COURIER SERVICES:

U.S. Environmental Protection Agency
Office of Transportation and Air Quality
1310 L Street NW

Washington D.C. 20005

REGULAR US POSTAL MAIL:
1200 Pennsylvania Ave. NW
Mail Code 6403J

Washington D.C. 20460

INTERNET: http://www.epa.gov/otag/
E-MAIL: otagpublicweb@epa.gov

SELF-LOCKING FASTENERS
PROCEDURE

The following describes the most common appli-
cation procedures when working with self-locking
fasteners.

Use a metal brush or a screw tap to clean the
hole properly then use a solvent, let act during 30
minutes and wipe off. The solvent utilization is to
ensure the adhesive works properly.

vmr2008-040

LOCTITE® APPLICATION
PROCEDURE
The following describes the most common ap-

plication procedures when working with Loctite
products.

NOTE: Always use proper strength Loctite prod-
uct as recommended in this manual.

Threadlocker

Uncovered Holes (bolts and nuts)

G

Clean threads (bolt and nut) with solvent.

Apply Loctite Primer N (P/N 293 800 041) on
threads and allow to dry.

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

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

Position nut and tighten as required.
Blind Holes

g

b

1. Apply here
2. Do not apply

1

2\/

\%% 7, 7|

Imr2007-040-004_a

1. On screw threads
2. On hole threads

www.midwestmanuals.com X
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Clean threads (screw and hole) with solvent.

Apply Loctite Primer N (P/N 293 800 041) on
threads (screw and nut) and allow to dry for 30
seconds.

Choose proper strength Loctite threadlocker.
Apply 2 or 3 drops along the threaded hole.

NOTE: To avoid a hydro lock situation, do not apply
too much Loctite.

Apply several drops on screw threads.
Tighten as required.

Stud in Blind Holes

i

1

"

il

x

=

N ——
—
—
——
——
—
——
3
—
]

Imr2007-040-005_a

1. On stud threads
2. On hole threads
3. Onto nut threads

Clean threads (stud and hole) with solvent.

Apply Loctite Primer N (P/N 293 800 041) on
threads and allow to dry.

Put 2 or 3 drops of proper strength Loctite thread-
locker along the threaded hole.

NOTE: To avoid a hydro lock situation, do not apply
too much Loctite.

Apply several drops of proper strength Loctite on
stud threads.

Install stud.
Install cover, etc.

Apply drops of proper strength Loctite on uncov-
ered threads.

Tighten nuts as required.

Xil www.midwestmanuals.com

Preassembled Parts

2

AOOA3OA

ML

\

1. Apply here
2. Do not apply

Clean bolts and nuts with solvent.
Assemble components.

Tighten nuts.

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

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.

\

Adjusting Screw

NAAAAANS

AQDA3PA

1. Apply here
2. Plunger

Adjust screw to proper setting.

Apply drops of proper strength Loctite threadlock-
er on screw/body contact surfaces.

Avoid touching metal with tip of flask.

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

vmr2008-040
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Stripped Thread Repair

Gasket Compound

A0OA3QA 4 7

Release agent
Stripped threads
Form-A-Thread
Tape

Cleaned bolt
Plate

New threads
Threadlocker

DONOORAWON=

Standard Thread Repair

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

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

Twist bolt when inserting it to improve thread con-
formation.

NOTE: NOT intended for engine stud repairs.

Repair of Small Holes/Fine Threads

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

Option 2: Apply FORM-A-THREAD on the screw
and insert in damaged hole.

Permanent Stud Installation (light duty)
Use a stud or thread on desired length.
DO NOT apply release agent on stud.

Do a STANDARD THREAD REPAIR.

Allow to cure for 30 minutes.

Assemble.

vmr2008-040

A

1 3

Imr2007-040-006_a

1. Proper strength Loctite

2. Loctite Primer N (P/N 293 800 041) and Loctite 518
(P/N 293 800 038) on both sides of gasket

3. Loctite Primer N only

Remove old gasket and other contaminants with
Loctite Chisel remover (P/N 413 708 500). Use a
mechanical mean if necessary.

NOTE: Avoid grinding.

Clean both mating surfaces with solvent.

Spray Loctite Primer N on both mating surfaces

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

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

Place gasket on mating surfaces and assemble im-
mediately.

NOTE: If the cover is bolted to blind holes (above),
apply proper strength Loctite on the threads of
hole. Tighten.

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

Tighten as usual.

www.midwestmanuals.com Xil
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Mounting on Shaft

Mounting with a Press

PRE

2
FRX
P
0K

&

oS

oS

BRX
0

AODA3UA

1. Bearing
2. Proper strength Loctite
3. Shaft

Clean shaft external part and element internal part.

Apply a strip of proper strength Loctite on shaft
circumference at insert or engagement point.

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

DO NOT use antiseize Loctite or any similar prod-
uct.

No curing period is required.

Mounting in Tandem

Apply retaining compound on internal element
bore.

Continue to assemble as shown above.

Case-In Components
Metallic Gaskets

A\

AOQA3VA 1

1. Proper strength Loctite

Clean inner housing diameter and outer gasket di-
ameter.

Spray housing and gasket with Loctite Primer N
(P/N 293 800 041).

Apply a strip of proper strength Loctite on leading
edge of outer metallic gasket diameter.

XIV www.midwestmanuals.com

NOTE: Any Loctite product can be used here. A
low strength liquid is recommended as normal
strength and gap are required.

Install according to standard procedure.
Wipe off surplus.
Allow it to cure for 30 minutes.

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

It is generally not necessary to remove gasket
compound applied on outer gasket diameter.

TIGHTENING TORQUES

Tighten fasteners to torque mentioned in explod-
ed views and/or text. When they are not speci-
fied, refer to following table.

/A WARNING
~

orque wrench tightening specifications
must strictly be adhered to.
Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, etc.) must
be installed or replaced with new ones, where
specified. If the efficiency of a locking device
is impaired, it must be renewed.

In order to avoid a poor assembling, tighten
screws, bolts or nuts in accordance with the
following procedure:

Manually screw all screws, bolts and/or nuts.
Apply the half of the recommended torque value.

CAUTION: Be sure to use the proper tightening
torque for the proper strength grade.

NOTE: When possible, always apply torque on the
nut.

Torgue to the recommended torque value.

NOTE: Always torque screws, bolts and/or nuts in
a criss-cross sequence.

vmr2008-040
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Property
class

and

head
markings

7 N
( h ©
00}

S 7

Property
class

and

nut
markings

AQ0ABBS

10
-‘,‘

FASTENER SIZE

FASTENER GRADE/TORQUE

5.8 Grade 8.8 Grade - 10.9 Grade 12.9 Grade

M4 1.5 -2 NOEn 2.5 -3 Nem l}lorn 35-4 N-En 4 -5 N-rr_w

(13 — 18 Ibfein) (22 = 27 Ibfein) (31 - 35 Ibfein) (35 — 44 Ibfein)
M5 3-356 Nor_n 45 -55 N-_m 7 -85b N’r_ﬂ 8 - 10 NOr_n

(27 - 31 Ibfein) (40 - 47 Ibfein) (62 = 75 Ibfein) (71 - 89 Ibfein)
i o5 785'5|b[;lo.ir:) 71 106 R'}T?m 932 135 ofeim) | 16 Nem (142 Iofein)
M8 15 Nem (133 Ibfein) | 25 Nem (18 Ibfeft) 32 Nem (23 Ibfeft) 40 Nem (30 Ibfeft)
M10 29 Nem (21 Ibfeft) 48 Nem (35 Ibfeft) 61 Nem (45 Ibfeft) 73 Nem (53 Ibfeft)
M12 52 Nem (38 |bfeft) 85 Nem (63 Ibfeft) 105 Nem (77 Ibfeft) [ 128 Nem (94 Ibfeft)
M14 85 Nem (63 Ibfeft) | 135 Nem (100 Ibfeft) | 170 Nem (125 Ibfeft) | 200 Nem (148 Ibfeft)

vmr2008040
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INTRODUCTION

MANUAL INFORMATION

The manual is divided into many major sections as
you can see in the main table of contents at the
beginning of the manual.

Each section is divided in various subsections, and
again, each subsection has one or more division.

The illustrations show the typical construction of
the different assemblies and, in all cases, may not
reproduce the full detail or exact shape of the parts
shown, however, they represent parts which have
the same or a similar function.

CAUTION: Most components in the vehicles
are built with parts dimensioned in the metric
system. Most fasteners are metric and must
not be replaced by customary fasteners or
vice-versa. Mismatched or incorrect fasteners
could cause damage to the vehicle or possible
personal injury.

As many of the procedures in this manual are inter-
related, we suggest that before undertaking any
task, you read and thoroughly understand the en-
tire section or subsection in which the procedure
is contained.

A number of procedures throughout the book re-
quire the use of special tools. Before starting any
procedure, be sure that you have on hand all re-
quired tools, or approved equivalents.

The use of RIGHT and LEFT indications in the text,
always refers to the driving position (sitting on the
vehicle).

VO7A0GA

TYPICAL
1. Left
2. Right

Xvi www.midwestmanuals.com

This manual uses technical terms which may be
different from the ones of the PARTS CATALOGS.

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

vmr2008-040
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INTRODUCTION

Tightening torque

TYPICAL PAGE

Page heading
/—’"//indicates section

¥

. Section 03 ENGINE
-Subsection 04, (REMOVAL AND INSTALLATION)

and subsection
detailed.

REMOVAL AND INSTALLATION <

!\_ 7 .
10 N=m
N 21 (g9 1bfein)

% @@— 28

28

13 N'm
(115 Ibfsim -

Subsection title
indicates
beginning of the
subsection.

&—19

18
73 Nem

o 19 (115 Ibfein)

Wm Ibf-fo)
@ 24 0em

{18 Ibf+ft)

/’?@ﬁ

o

nearby fastener. In this

10 Nem
> (89 ibfein)

Exploded view

assists you in

identifying parts and
related positions.

case, nut must be Gailmea
torqued to ”
10 Nem or 89 Ibfein. -3 5 t
. o © —— Drop represents a
CAUTION: Pay attention 27 —a qun,?id pF;oduct to
to torque specifications. ML be applied to
Some of these are in Nem a surface.
Ibfein instead of Ibfsft. | (35 [bf+t)_- -
Use appropriate torque 2— ('/mN
‘m
wrench. | (89 Ibfin) -
- é/ 28 "(1284lbf?f‘t)
) | . 10 N*m 3 48 Nem
|llustration o~ o (89 Ibf+in) A (35»Ibf‘ft')‘
number for
publishing
process.
vmr2006:037 10%
Document Bold face number Page number
number for indicates special
publishing procedure
process. concerning this
part.
vmr2008-040-001 _aen
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INTRODUCTION

main procedure
to be carried-out.

above illustration.

TYPICAL PAGE

Section 03 ENGINE
Subsection 06 (MAGNETO SYSTEM)

|
Title indicates —>» BEARING

Inspection

Ball bearing no. 10 must rotate freely. Othewise,

replace it.

Removal

- Heat up the magneto housing cover to about
100°C (212°F) for an easy ball bearing removal.

ArmaniA

Call-outs for ————31. ssitomng

Installation

Forinstallationalso heatthe magneto housing
uptoabout 100°C (212°F) to putballbearing in
place.

Place newballbesringin freezer for 10 minutes
approximately.

Reinstallother removed partsin thereverse order.

138

STATOR AND TRIGGER COIL

Removal
Remove.
- magnetohousing coverna.7 <€

— screwno.11and 12
— statorwithtriggercoilno.13.

3 4

1. Stator

2. Stator scrows

3. Trager coit

4. Trgger coil scraws

Inspection

Check statorand trigger coil condition. If damaged
replace the faulty part.

Forelectrical inspection, refer to CHARGING SYS-
TEMfor the stator and IGNITION SYSTEM for the
trigger coil.

Bold face number
following part
name refers to
exploded view
at beginning of

subsection.

Reference to look

vmr2008-048

up a certain section
and subsection.
In this case it
concerns
IGNITION SYSTEM.

VO1A71S

vmr2008-040
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Section 01 MAINTENANCE
Subsection 01 (MAINTENANCE CHART)

MAINTENANCE CHART

MAINTENANCE CHART

The schedule should be adjusted according to operating conditions and use.

NOTE: The chart gives an equivalence between number of hours and months/year. Perform the mainte-
nance operation to whatever time comes first.

IMPORTANT: ATV rental operations or intensive use of ATV, will require greater frequency of inspection

and maintenance.

10 HOURS OR 300 KM (185 mi) ,
~ (The initial maintenance is very important and must not . 5
A: ADJUST B aqlat ===
C: CLEAN EVERY 25 HOURS OR 750 KM (470 mi
l: INSPECT 'EVERY 50 HOURS OR 1500 KM (930 mi)
L: LUBRICATE . S -
OR 1 YEAR
EVERY 200 HOURS OR 6000 KM
. (3730 mi) OR 2 YEAR

ENGINE , , 68 T :
Engine oil and filter R ' R ' LUBRICATION SYSTEM

. INTAKE MANIFOLD, CYLINDER
Valve adjustment LA [, Al HEAD AND CYLINDER
Condition of engine seals = | ENGINE
Engine mounting fasteners 1 | | ENGINE REMOVAL AND

g g ] INSTALLATION
Air filter (1) - C |Rs AIR INTAKE SYSTEM
Exhaust system | |
- EXHAUST SYSTEM

Spark arrester C
Coolant sfeeh @ R
Radiator cap/cooling system pressure test | | COOLING SYSTEM
Radiator condition/cleanliness (radiator fins) Jill
ENGINE MANAGEMENT SYSTEM = ,

@) o I
Sanssg : ; ENGINE MANAGEMENT
Fault code reading @ | I
FUEL SYSTEM '
Throttle body = || ; L P

g 1A ENGINE MANAGEMENT
Throttle cable I, A ' IL i
Fuel lines, fuel rail, connections, check valves £ bl :
and fuel tank pressure test ! i i
- . FUEL TANK AND FUEL PUMP

In-line fuel filter R
Fuel pump pressure test |
ymi2008.041 www.midwestmanuals.com 1

Sales@midwestmanuals.com



Section 01 MAINTENANCE

Subsection 01 (MAINTENANCE CHART)

o HOURS O 508 K 1185
(The initial maintenance is very important and must not
be neglected.) '

A: ADJUST gre - 5l (5

C: CLEAN EVERY 25 HOURS OR 750 KM (470 mi

'L LTJ'SE;PRﬁgL_rE - EVERY 50 HOURS OR 1500 KM (930 mi)

R REPLACE EVERY 100 HOURS OR 3000 KM (1865 mi)

' OR 1 YEAR

EVERY 200 HOURS OR 6000 KM
(3730 mi) OR 2 YEAR

ELECTRICAL SYSTEM ' ;

Spark plug @ @ R IGNITION SYSTEM

Battery connections

CHARGING SYSTEM

ECM connectors (visual inspection without
disconnecting)

Electrical connections and fastening
(ignition system, starting system, fuel
injectors etc.)

ELECTRICAL CONNECTORS

Digitally Encoded Security System

DIGITALLY ENCODED SECURITY
SYSTEM

Condition of ignition switch, start button and
engine run/stop switch

Condition of lighting system (HI/LO intensity,
brake light, beam aiming, etc.)

1 LIGHTS, GAUGE AND ACCESSORIES

Winch connections

Refer to BASIC GUIDE TO WINCHING
TECHNIQUES

CONTINUOUSLY VARIABLE TRANSMISSION (CVT)

Drive belt

Drive and driven pulleys

I,CE

One-way bearing inside CVT

[, Lf

CcvT

CVT air inlet

GEARBOX

Gearbox oil (M

Speed sensor

GEARBOX AND 4 X 4 COUPLING UNIT

4 x 4 coupling unit

DRIVE TRAIN

Drive shaft boots and protectors

Rear propeller shaft joints ()

Drive shaft joints

Wheel bearings

FRONT DRIVE and REAR DRIVE

Wheel nuts/studs

Tire wear and pressure

Front and rear differentials oil level, seals and
vents

www.midwestmanuals.com
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Section 01 MAINTENANCE
Subsection 01 (MAINTENANCE CHART)

_10 HOURS OR 300 KM (185 mi) (o

 (The initial maintenance is very important and must not
A: ADJUST i be neglected.) : :
C: CLEAN EVERY 25 HOURS OR 750 KM (470 mi
l: INSPECT _ EVERY 50 HOURS OR 1500 KM (930 mi) ,
L: LUBRICATE 5 : :
R: REPLACE | |  EVERY 100 HOURS OR 3000 KM (1865 mi)

: e OR 1 YEAR
‘ - EVERY 200 HOURS OR 6000 KM
. - (3730 mi) OR 2 YEAR !
PART/TASK _ i3 REFER

STEERING SYSTEM ’ -
Handlebar fastener Ay
Steering system mechanism (column, AT i 1
bearing, etc.) @ - i i STEERING SYSTEM
Tie rod ends Bl :
Front wheel alignment gl {1, A}
SUSPENSION s | ' :
Trailing arms ' o | :

. - - = REAR SUSPENSION

Trailing arm bearings : |

i FRONT SUSPENSION and
Shock absorbers : : b : REAR SUSPENSION

A-arms : FI8H ,
— e ; FRONT SUSPENSION
Ball joints | | [

BRARES Vil T iR e e
Brake fluid | e R
Brake system (discs, hoses, etc.) S i X | 1 HYDRAULIC BRAKES
Brake pads (V) :

BODY/FRAME ,
Frame fastener ’ 1%
Frame ‘ ; [
Hitch/trailer ball condition (if installed) Every ride
Storage cover latches Every ride
Operator's seat and its fasteners Every ride BODY/FRAME

Passenger's seat or storage box and its
fasteners (MAX models)

Grab handies (MAX models) Every ride
Vehicle cleaning and protection e f] E C ] [

Every ride

(1) More often under severe use such as dusty area, sand, snow, wet or muddy conditions.
(2) Every 100 hours, check coolant strength.

(3) Make sure that the spark plug gap is correct.

(4) Emission-related component.

2008041 www.midwestmanuals.com
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Section 01 MAINTENANCE

Subsection 02 (PRESEASON PREPARATION)

PRESEASON PREPARATION

Prior to use vehicle, proper vehicle preparation is
required after performing the storage procedure.

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

Using the maintenance chart, performed items in
the column indicated: EVERY 100 HOURS OR
3000 km (1865 mi) OR 1 YEAR.

TIAL INSPECTION 10 ¥20RS OR 9.0AYS OF 300 100 (106 M.
 (The intial moluinance i e o mad e

1. NSPECY T W o T N
L: LUSRICATE | RV S8 WOURE O 9 K
A: REPLACE 1 ‘—\- FVERY 100 BOURG DR 2006 M (1085 M DR { YEAR

Eaguatranamtasion w) aad Fiver [ ]
Eagiatranusinsion sl rrreloar clonning [ ]

[N | !
I Tt aten

vmr2007-013-001 _aen

1. Use this column

Furthermore, proceed with the following:
Vehicles Prepared as per Storage Procedure

Remove rags from: CVT inlet and outlet hoses,
engine air intake and muffler.

Test drive vehicle to confirm proper operation.

Vehicles Not Prepared as per Storage Proce-
dure

Replace engine oil and filter.
Drain fuel tank and fill with fresh fuel.
Test drive vehicle to confirm proper operation.

0002 www.midwestmanuals.com
Sales@midwestmanuals.com
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Section 01 MAINTENANCE
Subsection 03 (STORAGE PROCEDURES)

STORAGE PROCEDURES

SERVICE PRODUCTS

Description Part Number : Page
BRP heavy duty ClEaNer............vvvvemviiiiiiiiiieiiiiiiiieeeaiins 293 110 007 oo 8
XP-S LUDBC ..o 293 800 016 ..oeveeeeeeceei e 8
BRP fuel stabilizer. ..o 413408600 ... 7
Vinyl & Plastic Cleaner......c.cooviveiiviiiiiiees e 4137711 200 i 8
STOrage Oil ..o, 413711600 oo 7
Storage Ol (US) ..o 413711800 .o 7

If the ATV is not used or is to be stored for an
extended period of time, more than 4 months, be
sure to perform the storage procedures described
below.

FUEL STABILIZER

With the new fuel additives, it is critical to use the
BRP fuel stabilizer (P/N 413 408 600) or an equiva-
lent to prevent fuel deterioration and fuel system
gumming. Follow the manufacturer's instructions
for proper use.

CAUTION: Fuel stabilizer should be added
prior to engine lubrication to ensure fuel sys-
tem components protection against varnish
deposits.

Pour fuel stabilizer in fuel tank. Fill up fuel tank.
Do not drain fuel system.

ENGINE LUBRICATION

Engine internal parts must be lubricated to protect
them from rust formation during the storage peri-
od.

/A WARNING

This procedure must only be performed in a
well-ventilated area. Do not run engine dur-
ing storage period.

Proceed as follows:

— Start the engine and allow it to run at idle speed
until the engine reaches its operating tempera-
ture.

— Stop the engine.

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

— Remove spark plugs and spray storage oil
(P/N 413 711 600) into each cylinder.

vmr2008-043

NOTE: For US citizens, use storage oil (US)
(P/N 413 711 900) only.

CAUTION: Do notinject storage oil into throttle

body bore to avoid blocking idle bypass valve.

— Press start button, 1 or 2 seconds maximum, to
lubricate cylinders.

- Reinstall the spark plugs.

- Remove the battery. Store it in dry and cool
place out of the sun, refer to BATTERY in
CHARGING SYSTEM.

RAGS INSTALLATION

Using cleans rags, block the following locations:
CVT inlet and outlet hoses, air intake inlet and muf-
fler. The rags will prevent the intrusion of small
animals, leaves or other debris.

CAUTION: Do not forget, these rags must be
removed during preseason preparation before
starting the vehicle.

To reach the CVT inlet hose and the air intake inlet,
remove the front inner fender on the left side of
vehicle.

vmr2008-043-002_a

TYPICAL — RENEGADE SHOWN
1. Inner fender

www.midwestmanuals.com 7

Sales@midwestmanuals.com



NPT S PR
www-midwestmanuals-com

Section 01 MAINTENANCE
Subsection 03 (STORAGE PROCEDURES)

vmr2008-043-003_a

TYPICAL — RENEGADE SHOWN
1. CVT inlet hose
2. Air intake inlet

The CVT outlet hose is located at the rear of en-
gine, against vertical frame beam. The removal of
the left side panel is necessary to reach the hose.

vmr2008-043-001_a

TYPICAL — RENEGADE SHOWN
1. CVT outlet hose
2. CVT cover

COOLANT DENSITY

Test coolant density using an antifreeze hydrome-
ter.

NOTE: Follow manufacturer's instructions for
proper use.

A 50/50 mixture of antifreeze and distilled water
will provide the optimum cooling, corrosion pro-
tection and antifreeze protection.

CAUTION: Do not use tap water, straight
antifreeze or straight water in the system.
Tap water contains minerals and impurities
which build up in the system. Straight water
will cause the system to freeze while straight
antifreeze will cause system temperature prob-
lems.

Change coolant if necessary. Refer to COOLING
SYSTEM.

8 www.midwestmanuals.com

DRIVE AND DRIVEN PULLEYS
PROTECTION

Remove drive belt from pulleys.

Inspect and clean pulleys then spray XP-S Lube
(P/N 293 600 016) on pulley faces.

Do not reinstall drive belt. Close CVT cover.

VEHICLE CLEANING

To facilitate the inspection and ensure adequate
lubrication of components, it is recommended to
clean the entire vehicle.

Wash and dry the vehicle.

CAUTION: Never use a high pressure washer
to clean the vehicle. USE LOW PRESSURE ON-
LY (like a garden hose). The high pressure can
cause electrical or mechanical damages.

Remove any dirt or rust.

To clean the vinyl or plastic parts, use only flannel
clothes with Vinyl & Plastic Cleaner {P/N 413 711
200).

CAUTION: It is necessary to use flannel cloths
on plastic parts to avoid damaging surfaces.
Never clean plastic parts with strong detergent,
degreasing agent, paint thinner, acetone, prod-
ucts containing chlorine, etc.

To clean the entire vehicle, including metallic parts
use BRP heavy duty cleaner (P/N 293 110 001).

Inspect the vehicle and repair any damage. Touch
up all metal spots where paint has been scratched
off. Spray all metal parts with XP-S Lube (P/N 293
600 016).

VEHICLE PROTECTION

Protect the vehicle with a cover to prevent dust
accumulation during storage.

CAUTION: The vehicle has to be stored in a
cool and dry place and covered with an opaque
tarpaulin. This will prevent sun rays and grime
from affecting plastic components and vehicle
finish.

vmr2008-043
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Section 01 MAINTENANCE
Subsection 04 (SPECIAL PROCEDURES)

SPECIAL PROCEDURES

SERVICE PRODUCTS

Description Part Number Page
XP-S LUDE et 293600 016 .vovveoooeees oo, 9-10
TURN OVER Spray all metal parts with XP-S Lube (P/N 293 600

If the check engine indicator light stays ON after
starting engine and the engine oil level is good,
check the following:

— Qil filter for contamination.

¢ Replace oil filter and oil.

— QOil pressure regulator valve stays open in the
crankcase due to contamination (metallic parti-
cles).

e (Clean and/or replace the valve.
— Valve piston stuck in the oil pump housing.
® Repair valve piston.
— Oil pressure switch for damages.
¢ Replace it if necessary.
— Qil pump cleanliness and working.
¢ Clean and/or replace oil pump if necessary.
— Oil strainer cleanliness and damages.
¢ Clean and/or replace oil strainer.

ATV IMMERSION

ATV Submerged for a Long Time
(over one hour)

Disassemble engine and transmission to clean the
internal parts and check if there is no rust or cor-

rosion on any internal parts. Referto TRANSMIS-
SION and to the specific ENGINE section.

Drain air filter housing then clean and dry air filter.

Remove muffler and empty it. Let muffler dry
then reinstall it on the vehicle.

Flush fuel tank and refill with new gas.

Lubricate the throttle body. Refer to ENGINE

MANAGEMENT.

ook for water in:

— brake system (replace brake fluid)

— differentials {drain oil and check internal parts
for rust or corrosion then refill).

Lubricate all cables. Check if the cables operate

properly.

vmr2008-044

016).

Test drive to confirm all is working well (electrical
and mechanical components).

ATV Submerged for a Short Time
(fewer one hour)

Check if engine oll is contaminated (oil will be
milky). If so, perform the following instructions.

Drain engine oil.
Drain air filter housing then clean and dry air filter.

Look for water in fuel tank, in doubt, flush fuel tank
and refill with new gas.

Drain the CVT housing by removing the bottom
rear sCrew.

vme2007-004-003_a

OUTLANDER SHOWN
1. CVT cover drain plug

Remove the CVT cover then clean and check all
parts of CVT. Refer to CVT.

Lubricate all cables. Check if the cables operate
properly.

Remove spark plugs then crank engine several
times.

Add a small quantity of engine oil in cylinders
(approximately 2 teaspoonfuls). Do not reinstall
spark plugs at this moment.

Refill engine at the proper level with the recom-
mended oil. Crank engine several times.

www.midwestmanuals.com 9
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Section 01 MAINTENANCE
Subsection 04 (SPECIAL PROCEDURES)

Check condition of spark plugs. If spark plugs ap-
pear good reinstall them, if not install new ones.

Start the engine and allow it to run at idle speed
until the engine reaches its operating tempera-
ture.

Stop the engine.

Change engine oil and filter.

NOTE: Change oil as many times as necessary,
until there is no white appearance in engine oil.

Spray all metal parts with XP-S Lube (P/N 293 600
016).

Test drive to confirm all is working well (electrical
and mechanical components).

10 www.midwestmanuals.com
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Section 02 TROUBLESHOOTING

Subsection 01 (TROUBLESHOOTING CHART)

TROUBLESHOOTING CHART

The following charts are provided to help in diagnosing the probable source of troubles. It should be used
as a guideline. This section pertains to engine mechanical components only. Some related problems can
come from other systems such as ignition system, fuel system etc. and have an impact on the engine.
Ensure to check the other systems before concluding that the engine is faulty.

ELECTRICAL SYSTEM
Symptom: STARTER DOES NOT TURN

1.

10.

1.

12.

13.

14.

15.

vmr2008-045

Ignition switch is in the OFF position.

- Turn switch to the ON position.

Engine run/stop switch is in the OFF position.
- Turn switch to the RUN position.

DESS key not programmed for the vehicle.

- Refer to DESS SYSTEM.

Defective DESS key or switch.
- Check key and switch.

Burnt fuse.
- Check main fuse and wiring condition.

Transmission is not set to Park or Neutral position or brake switch is not activated.

- Set transmission to PARK or NEUTRAL position or squeeze the brake lever or press on brake
pedal.

Weak battery.
- Recharge battery.

Poor contact of battery terminal(s) or ground cable connections.
- Clean and tighten terminal(s).

Poor contact or open circuit of: start button, engine run/stop switch, ignition switch or
starting solenoid.

- Check and replace defective part.

GBPS switch(es) is (are) defective.

- Check GBPS switch(es) and wiring condition. Refer to GEARBOX.

Diode incorrectly installed or failure.

- Check diode installation and condition.

Defective ECM.

- Check. Refer to ENGINE MANAGEMENT.

Multifunction speedometer replaced but not updated with proper coding.

- Use B.U.D.S. and update ECM. Refer to LIGHTS, GAUGES AND ACCESSORIES.
Defective brake switch.

- Check brake switch and its connectors. Replace defective part.

Engine mechanical problem (ensure that other electric components are good).
- Check and replace defective part.

11
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TROUBLESHOOTING

Subsection 01 (TROUBLESHOOTING CHART)

Symptom: STARTER TURNS, BUT DOES NOT CRANK THE ENGINE

1.

Worn sprag clutch.
- Replace.

Worn gears.
- Replace.

Symptom: STARTER MOTOR KEEPS RUNNING

1.

COOLING

Shorted starting solenoid switch winding.
- Replace starter solenoid.

Melted solenoid contacts.
- Replace starter solenoid.

Sticking or defective starter clutch.
- Lubricate or replace electric starter.

Start button stock.
- Fix or remove mudfice/dirt or replace multifunction switch.

SYSTEM

Symptom: HIGH ENGINE OPERATING TEMPERATURE

1.

10.

12

Check coolant level.
- Coolant level lower than recommended. Refill (refer to COOLING SYSTEM).

Check for air bubbles in cooling system.
- Air in cooling system. Refill and bleed cooling system (refer to COOLING SYSTEM).

Check temperature sensor for electrical/mechanical failure.
- Temperature sensor defective. Replace.

Check thermostat.

- Thermostat defective (does not open when engine gets hot). Replace (refer to COOLING SYS-
TEM).

Check leak indicator hole (in crankcase MAG side-water pump housing area) if coolant

leaks.

- Coolant leaking from indicator hole means a damaged water pump rotary seal. Replace rotary
seal (refer to COOLING SYSTEM).

Check condition of hoses and hose clamps fixation.

- Hoses are brittle and/or hard. Replace.

- Hose clamps are loose. Retighten clamps.

Check condition of impeller located on the water pump shaft.

- Impeller wings broken and/or impeller threads are damaged. Replace (refer to COOLING SYS-
TEM).

Check gasket on water pump housing.
- Gasket on water pump housing leaks. Retighten screws and/or replace gasket.

Check cylinder head and/or cylinder base gasket.
- Worn out gasket(s) is (are) causing coolant leakage. Replace.

Check coolant drain screw on water pump housing MAG side (marked “DRAIN").
- Copper ring on drain screw leaks. Retighten screw and/or replace copper ring.
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Subsection 01 (TROUBLESHOOTING CHART)

Symptom: HIGH ENGINE OPERATING TEMPERATURE (cont'd)

11.

12.

13.

14.

15.

16.

17.

18.

Check intermediate gear(s) behind of PTO cover.

- Worn out and/or broken gear(s) is/are causing less coolant supply. Replace worn out and/or bro-
ken gear(s) (refer to BOTTOM END).

Check if water pump shaft is seized.

- Water pump shaft does not turn. Replace defective part(s).

Check cooling fan and connection.
- Fan motor faulty. Replace.
- Wire harness is brittle or hard (no connection). Replace.

Check radiator fan switch and fuse 20 A.
- Faulty fan switch and/or faulty fuse. Replace defective part(s).

Check radiator condition for leakage.
- Radiator swelled, cracked or deformed. Replace radiator.

Check mud/dust in radiator fins.
- Radiator fin obstructed, hard air cooling. Clean radiator fins.

Check radiator cap.
- Defective radiator cap relief valve. Replace.

Check vent holes in coolant expansion tank cap.
- Inner cap vent hole of coolant expansion tank is clogged. Replace.
- Cap vent hole of coolant expansion tank is clogged. Replace.

MAGNETO SYSTEM
Symptom: BATTERY NOT CHARGING OR CHARGING VOLTAGE INADEQUATE

1.

vmr2008-045

Check battery.
- Battery shows less power. Reload battery.
- Battery has electrical failure. Replace.

Check magneto for damage and/or electrical failure.
- Radial position of rotor wrong due to broken Woodruff key. Replace Woodruff key.
- Coating on stator winding is damaged. Replace stator.

- Resistance value is out of specification (refer to TECHNICAL SPECIFICATIONS). Replace mag-
neto.

- Connector on magneto is damaged and/or has electrical failure. Repair and clean contacts of
connector.

Check voltage regulator/rectifier.
- Refer to CHARGING SYSTEM.

Check wiring harness for cracks or other damages.
- Harness shows electrical failure and/or other damages. Replace/repair wiring harness.

13
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Section 02 TROUBLESHOOTING
Subsection 01 (TROUBLESHOOTING CHART)

LUBRICATION
Symptom: LOW OR NO OIL PRESSURE/HIGH OIL CONSUMPTION

1.

Check oil level and search for leakage on crankcase and/or sealing parts.

- Crankcase is leaking due to damage. Rebuild engine with new crankcase and gasket parts. Use
recommended oil (refer to TECHNICAL SPECIFICATIONS).

- Crankcase is leaking due to loose screws. Retighten screws with recommended torque.
- Sealing rings, O-rings and/or gaskets are brittle, hard or damaged. Replace damaged parts.

- Piston rings worn out (blue colored engine exhaust emission). Replace piston rings (refer to
INTAKE MANIFOLD, CYLINDER HEAD AND CYLINDER,).

- Piston rings are broken (low compression). Replace piston rings (refer to INTAKE MANIFOLD,
CYLINDER HEAD AND CYLINDER).

- Valve stem seal damaged and/or sealing lip is hard and/or brittle. Replace all valve stem seals.

Check oil filter for contamination.

- Oil filter clogged. Replace oil and oil filter at the same time. Use recommended oil (refer to
TECHNICAL SPECIFICATIONS).

Check oil drain plug on engine bottom.

- Plug is loose and/or gasket ring is missing. Retighten the plug and/or place gasket ring.

Check leak indicator hole if oil leaks (in crankcase MAG side-water pump housing area).

- Oil leaking from leak indicator hole means a damaged oil seal on water pump shaft. Replace oil
seal (refer to COOLING SYSTEM).

Check oil pressure switch function.

- Oil pressure switch damaged. Replace oil pressure switch.

Check oil orifice(s) on the oil pump suction side.

- Oil orifice(s) is (are) clogged. Clean from contamination. Replace oil and oil filter if necessary
(refer to LUBRICATION SYSTEM).

Check oil pump function.

- Oil pump rotor is out of wear limit. Replace oil pump (refer to LUBRICATION SYSTEM).

- Oil pump seized due to oil leakage and/or air inclusion. Replace oil pump (refer to LUBRICATION
SYSTEM).

- Gears driving oil pump are broken or otherwise damaged. Replace gears.
- Incorrect oil being used. Use recommended oil (refer to TECHNICAL SPECIFICATIONS).

Check oil pressure regulator valve (spring) function.

- Valve spring damaged (valve always open). Replace spring.

- Valve piston is worn or broken. Replace valve piston (refer to LUBRICATION SYSTEM,).
- Valve piston stays open due to contamination. Clean or repair valve piston.

Check plain bearings in crankcase for heavy wear.

- Plain bearings out of specification (increased clearance). Replace plain bearings (refer to BOT-
TOM END).

10. Check engine oil strainer in crankcase.

- Oil strainer is clogged due to contamination. Clean or replace strainer and diagnose causes.
Replace possible damaged parts (refer to BOTTOM END,).

Symptom: OIL CONTAMINATION (white appearance)

14

1.

Check leak indicator hole (in crankcase MAG side-water pump housing area) if coolant and
oil leaks. :

- Leakage of oil/colant mixture from indicator bore means damaged water pump seal ring and
rotary seal. Replace sealing ring, rotary seal and change oil, oil filter and/or coolant (refer to
LUBRICATION SYSTEM, COOLING SYSTEM and BOTTOM END).
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Subsection 01 (TROUBLESHOOTING CHART)

Symptom: OIL CONTAMINATION (white appearance) (cont'd)

2. Check cylinder head and/or cylinder base gasket.

- Gasket damaged or leaking. Retighten cylinder head with recommended torque and/or replace
gasket.

3. Check tightening torque of cylinder head screws. _
- Screws not properly tightened. Retighten screws to recommended torque and replace oil,

4. Check oil for particles (may indicate possible engine internal damages).

- Oil contamination due to metal or plastic particles. Replace possibly damaged part(s) including
oil and oil filter. Use recommended oil (refer to TECHNICAL SPECIFICATIONS).

CYLINDER AND HEAD
Symptom: UNUSUAL ENGINE NOISE AND/OR VIBRATION

1. Check noise coming from cylinder head area.
- Improper valve clearance adjustment. Readjust valve clearance and/or replace defective part(s).
- Faulty chain tensioner. Replace spring and/or mechanism.
- Chain guide worn out. Replace chain guide.
- Stretched chain and/or worn out sprockets. Replace chain and sprockets.
- Sprocket screws got loose. Retighten screws with recommended torque.

- Rocker arm(s) is (are) worn out (valve adjustment). Readjust valve clearance and/or replace rock-
er arm(s).

- Incorrect camshaft timing adjustment. Replace damaged components and readjust camshaft
timing (refer to INTAKE MANIFOLD, CYLINDER HEAD AND CYLINDER).

Symptom: OIL CONTAMINATION ON CYLINDER AND/OR HEAD

1. Check screws for torque.
- Loose screws. Retighten screws with recommended torque.

- Gaskets are brittle, hard, worn out or otherwise damaged. Replace damaged gaskets, O-rings
or the V-ring on breather.

CRANKSHAFT
Symptom: UNUSUAL ENGINE NOISE AND/OR VIBRATIONS

1. Check noise coming from crankshaft area.

- Crankshaft plain bearings are damaged. Replace crankshaft plain bearings (refer to BOTTOM
END).

- Connecting rod plain bearings are damaged.' Replace connecting rod plain bearings (refer to
BOTTOM END).

- Magneto rotor got loose. Replace damaged components and retighten rotor retaining screw
with recommended torque (refer to MAGNETO SYSTEM).

GEARBOX
Symptom: UNUSUAL GEARBOX NOISE AND/OR VIBRATIONS

1. Check oil level in gearbox.

- Oil leakage from gearbox. Replace damaged gasket(s) and/or oil seal(s), torque screws and refill
with oil up to specified level (refer to TECHNICAL SPECIFICATIONS and GEARBOX).

vmr2008-045 15
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Section 02 TROUBLESHOOTING
Subsection 01 (TROUBLESHOOTING CHART)

Symptom: UNUSUAL GEARBOX NOISE AND/OR VIBRATIONS (cont'd)

2. Check bearings in the gearbox for free movement.

- Bearing(s) do(es) not move freely. Replace bearing(s).

3. Check for knocking noise.

- Tooth of gears are damaged and/or worn. Replace respective gears.

Symptom: GEAR INDICATION FAILS

1.

Check contact screws on gear housing center.

- Check contact screw outside for contamination and wetness. Clean contact screw and screw
for wiring harness.

- Contact(s) is (are) corroded and/or contact screw for wiring harness got loose. Clean contact
surface and retighten contact screw(s) with recommended torque.

- Wiring harness has broken cables. Replace wiring harness.

- Shifting indicator switch(es) pin(s) is (are) worn and/or damaged. Replace shifting indicator
switch(es).

Symptom: GEAR(S) IS (ARE) HARD TO SHIFT

1.

16

Check shift shaft spline and/or shift forks for wear and/or damages.
- Shift shaft is worn out and/or shows damaged splines. Replace shift shaft.

- Shift drum track(s) and/or splines is (are) worn out or damaged. Replace shift drum and damaged
part(s).

- Shift fork(s) is (are) worn out and/or engagement pins are damaged. Replace shift fork(s).

- Shift fork(s) is (are) worn out and/or fork(s) is (are) damaged. Replace shift fork(s).

- Shift gear(s) is (are) worn out. Replace shift gear(s).

- Shifting indicator switch(es) pin(s) is (are) worn out (no roundings on top of pin). Replace shifting
indicator switch(es).

Check engine idle speed.

- Check throttle cable and throttle adjustment.

- Check bypass idle valve and connectors.

Check CVT one way clutch on drive pulley.

- CVT one way clutch was not lubricated correctly. Lubricate CVT one way clutch (refer to CON-
TINUOUSLY VARIABLE TRANSMISSION (CVT)).

- CVT one way clutch is worn out or damaged. Replace defective part(s) (refer to CONTINUOUSLY
VARIABLE TRANSMISSION (CVT)).

- Check if friction washer at one way clutch is worn. Replace friction washer (refer to CONTINU-
OUSLY VARIABLE TRANSMISSION (CVT)).

Check transmission lever and connecting rod.
- Ball joint and/or ball joint nut is (are) loose. Retighten or replace the ball joint.

Check spring on shift shaft in gearbox.
- Broken spring. Replace the spring (refer to GEARBOX).

Check for any mud intrusions.
- CVT parts dirty. Clean all CVT parts.

vmr2008-045
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Subsection 01 (TROUBLESHOOTING CHART)

Symptom: UNUSUAL GEARBOX NOISE AND/OR VIBRATIONS (cont'd)

2. Check bearings in the gearbox for free movement.

- Bearing(s) do(es) not move freely. Replace bearing(s).

3. Check for knocking noise.

- Tooth of gears are damaged and/or worn. Replace respective gears.

Symptom: GEAR INDICATION FAILS

1.

Check contact screws on gear housing center.

- Check contact screw outside for contamination and wetness. Clean contact screw and screw
for wiring harness.

- Contact(s) is (are) corroded and/or contact screw for wiring harness got loose. Clean contact
surface and retighten contact screw(s) with recommended torque.

- Wiring harness has broken cables. Replace wiring harness.

- Shifting indicator switch(es) pin(s) is (are) worn and/or damaged. Replace shifting indicator
switch(es).

Symptom: GEAR(S) IS (ARE) HARD TO SHIFT

1.

16

Check shift shaft spline and/or shift forks for wear and/or damages.
- Shift shaft is worn out and/or shows damaged splines. Replace shift shaft.

- Shift drum track(s) and/or splines is (are) worn out or damaged. Replace shift drum and damaged
part(s).

- Shift fork(s) is (are) worn out and/or engagement pins are damaged. Replace shift fork(s).

- Shift fork(s) is (are) worn out and/or fork(s) is (are) damaged. Replace shift fork(s).

- Shift gear(s) is {are) worn out. Replace shift gear(s).

- Shifting indicator switch(es} pin(s) is (are) worn out (no roundings on top of pin). Replace shifting
indicator switch(es).

Check engine idle speed.

- Check throttle cable and throttle adjustment.

- Check bypass idle valve and connectors.

Check CVT one way clutch on drive pulley.

- CVT one way clutch was not lubricated correctly. Lubricate CVT one way clutch (refer to CON-
TINUOUSLY VARIABLE TRANSMISSION (CVT)).

- CVT one way clutch is worn out or damaged. Replace defective part(s) (refer to CONTINUOUSLY
VARIABLE TRANSMISSION (CVT)).

- Check if friction washer at one way clutch is worn. Replace friction washer (refer to CONTINU-
OUSLY VARIABLE TRANSMISSION (CVT)).

Check transmission lever and connecting rod.
- Ball joint and/or ball joint nut is {are) loose. Retighten or replace the ball joint.

Check spring on shift shaft in gearbox.
- Broken spring. Replace the spring (refer to GEARBOX).

Check for any mud intrusions.
- CVT parts dirty. Clean all CVT parts.
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COUPLING UNIT
Symptom: 4 WHEEL DRIVE INDICATION FAILS

1.

Check contact screw on gear housing right side for damage and/or wear.

- Shifting indicator switch pin is worn and/or damaged. Replace shifting indicator switch (refer to
GEARBOX).

- Contact is corroded and/or contact screw for wiring harness got loose. Clean contact surface
and retighten contact screw with recommended torque.

- Wiring harness has broken cable. Replace wiring harness.

Symptom: 4 WHEEL DRIVE DOES NOT ENGAGE OR DISENGAGE

CVT

1.

Check actuator and/or actuator shifting fork for wear and/or damages.

- Check if selector works properly. If so, check actuator.

- If selector is out of specifications, check wires, connectors and/or replace selector.
- Actuator shifting fork is worn out and/or damaged. Replace shifting fork of actuator.
- Check function of actuator. Replace if actuator is not turning, refer to GEARBOX.

Check shifting sleeve spline and/or shifting fork for wear and/or damages.
- Shifting sleeve shows damaged splines. Replace shifting sleeve (refer to GEARBOX).
- Shifting fork is worn out and/or engagement pin is damaged. Replace shifting fork.

Symptom: UNUSUAL ACCELERATION BEHAVIOR

vmr2008-045

1.

Check drive belt condition.

- Belt is too narrow (drive belt engagement is higher in drive pulley). Replace belt if width is less
than specified (refer to CONTINUOUSLY VARIABLE TRANSMISSION (CVT) and/or TECHNICAL
SPECIFICATIONS).

Check lever condition on drive pulley sliding sheave and/or roller(s) on governor cup.

- Lever(s) on drive pulley sliding sheave is (are) worn and/or damaged (refer to CONTINUOUSLY
VARIABLE TRANSMISSION (CVT)). Replace all levers at the same time (lever kit).

- Roller(s) is (are) worn and/or damaged (refer to CONTINUOUSLY VARIABLE TRANSMISSION
(CVT)). Replace governor cup assembly.

Check drive/driven pulley sliding sheave for free axial movement.

- Sliding sheave is stuck (refer to CONTINUOUSLY VARIABLE TRANSMISSION (CVT)). Replace
damaged part(s).

Check condition of drive/driven pulley spring.

- Drive pulley spring tension is too smooth and/or damaged (refer to CONTINUOUSLY VARIABLE
TRANSMISSION (CVT)). Replace spring.

- Driven pulley spring tension is too stiff (refer to CONTINUOUSLY VARIABLE TRANSMISSION
(CVT)). Replace spring.

Check if cam of driven pulley is worn.

- Replace if out of specifications; refer to CONTINUOUSLY VARIABLE TRANSMISSION (CVT).

Check condition of fixed and sliding sheaves (drive and driven pulley).

- Check surface of fixed and sliding sheaves (drive and driven pulley) for grooves or other damages;
refer to CONTINUOUSLY VARIABLE TRANSMISSION (CVT).

Check with B.U.D.S. at diagnostic communication port for failure.
- Repair or replace defective part.
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Section 02 TROUBLESHOOTING
Subsection 01 (TROUBLESHOOTING CHART)

Symptom: UNUSUAL ACCELERATION BEHAVIOR (cont'd)

Symptom:

Symptom:

10.

1.

Check valve adjustment.
- Intake and/or exhaust valves are not adjusted correctly. Adjust valves.

Check engine condition.

- Low engine compression; refer to LEAK TEST in INTAKE MANIFOLD, CYLINDER HEAD AND
CYLINDER.

Check ignition condition.

- Faulty spark plug. Install new spark plug(s).

Check differentials operation.
- Vehicle on Neutral is hard to move. Repair or replace defective part(s).

ENGINE MAXIMUM RPM IS TOO HIGH AND TOP SPEED IS NOT REACHED

1.

Check drive/driven pulley area for contamination and/or water intrusion.
- CVT area is contaminated with water, dirt or oil. Clean CVT system and replace damaged part(s).

Check items 1 to 3 of UNUSUAL ACCELERATION BEHAVIOR.

Check drive/driven pulley spring tension.
- Drive pulley spring tension is too stiff. Replace spring (recommended BRP spring).

- Driven pulley spring tension is too smooth and/or damaged (refer to CONTINUOUSLY VARIABLE
TRANSMISSION (CVT)). Replace spring.

DRIVE PULLEY NOISE IN IDLE SPEED

1.

Check slider shoes (drive pulley).

- Worn slider shoes (increased clearance between governor cup and drive pulley sliding sheave).
Replace all slider shoes at the same time (slider shoes kit).

Check driven pulley sliding mechanism (between driven pulley outer and inner sheave).

- Mechanism is stuck and/or damaged. Replace driven pulley assembly.

Check roller(s) and/or levers for wear (located on sliding sheave of drive pulley).

- Roller(s) on governor cup is (are) worn out and/or damaged (refer to CONTINUOUSLY VARIABLE
TRANSMISSION (CVT)). Replace governor cup assembly.

- Lever(s) on drive pulley sliding sheave is (are) worn out and/or damaged (refer to CONTINUOUS-
LY VARIABLE TRANSMISSION (CVT)). Replace all levers at the same time (lever kit).

Check drive pulley screw for torque.

- Loose screw. Retighten screw with recommended torque.

Check one-way clutch condition on drive pulley sliding sheave.

- Bearing(s) do(es) not move freely. Replace damaged part(s) and lubricate inside of one-way
clutch (refer to CONTINUQUSLY VARIABLE TRANSMISSION (CVT)).

- Spring sleeve(s) inside one-way clutch is (are) worn out. Replace both sleeves and springs and
lubricate inside of one-way clutch (refer to CONTINUOQUSLY VARIABLE TRANSMISSION (CVT)).

- Spring(s) inside one-way clutch is (are) worn out. Replace both pins and springs and lubricate
inside of one-way clutch (refer to CONTINUOUSLY VARIABLE TRANSMISSION (CVT)).

Symptom: DRIVE PULLEY NOISE WHEN ACCELERATING/DECELERATING

18

1.
2.

Check items 1 to 5 of DRIVE PULLEY NOISE IN IDLE SPEED.

Check if belt runs in dry conditions.

- Drive pulley area is wet/contaminated due to water/dirt intrusion. Clean driven pulley area and/or
drain water out of CVT cover. -

vmr2008-045
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Symptom:

Symptom:

Symptom:

Symptom:

Symptom:

vmr2008-045

DRIVE PULLEY NOISE WHEN ACCELERATING/DECELERATING (cont'd)

3. Check drive/driven pulley screw for torque.
- Loose screw on drive and/or driven pulley. Retighten screw with recommended torque.

4. Check cam and driven pulley fixed sheave for wear.
- Cam and/or drive pulley fixed sheave out of wear limit and/or damaged. Replace damaged part(s).

5. Check torque gear fixed in driven pulley sliding sheave for wear.
- Torque gear out of wear limit and/or damaged. Replace torque gear (refer to CONTINUOUSLY
VARIABLE TRANSMISSION (CVT)).
6. Check for foreign particles in CVT area (stones, dirt, etc.).

- Small particles damaged belt and/or pulley surface(s). Clean system and replace damaged parts
(refer to CONTINUOUSLY VARIABLE TRANSMISSION (CVT)).

VIBRATIONS ORIGINATING FROM DRIVE PULLEY

1. Check tightening torque of drive pulley screw.
- Moving sliding sheave. Retighten screw.

2. Check fixed sheave bushings.
- Excessive gap between bushings and fixed sheave shaft, thus restraining sliding sheave move-
ments. Replace fixed sheave assembly.
3. Check if slider shoes are present and/or placed in correct position.

- Slider shoe(s) is (are) missing and/or damaged. Replace all slider shoes at the same time (slider
shoes kit).

VIBRATIONS ORIGINATING FROM DRIVEN PULLEY

1. Check fixed and sliding sheave bushings on driven pulley.

- Excessive gap between bushings and CVT shaft, thus restraining sliding sheave movements.
Replace fixed and/or sliding sheave of driven pulley, polish CVT shaft area with fine emery cloth
and wipe clean with a cloth.

PULLEYS DO NOT DOWN/UP SHIFT PROPERLY

1. Check drive pulley bushings {cleanliness, wear, etc.).
- Check items 1 and 2 of UNUSUAL ACCELERATION BEHAVIOR.
- Bushings stick to fixed sheave pulley shaft. Clean or replace.

- Spring seat sticks to sliding sheave pulley bushing. Clean system and/or replace sliding sheave
pulley.

- One-way clutch does not operate properly. Clean system and/or replace damaged part(s).

2. Check driven pulley spring tension.
- Driven pulley spring tension is too weak or broken. Replace.
- Driven pulley cam is worn or damaged. Replace.

BELT GLAZED EXCESSIVELY OR HAVING BAKED APPEARANCE

1. Check if CVT air intake and/or outlet is clogged.
- CVT area heats up due to contamination. Clean air intake and/or outlet from contamination.
- Fans located on drive pulley fixed sheave are clogged. Clean from contamination.

2. Check if pulley sheaves are clean.
- Qil on pulley surfaces. Clean pulley sheaves and replace be/t.
- Water intrusion in CV'T area. Find root cause and repair. Drain water and replace belt.
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Symptom: BELT WORN EXCESSIVELY IN TOP WIDTH

1.

Check drive belt width.

- Considerable wear. Replace belt if narrower than specified (refer to CONTINUOUSLY VARIABLE
TRANSMISSION (CVT) or TECHNICAL SPECIFICATIONS).

Check drive belt identification number.

- Wrong type of belt. Replace belt with an appropriate drive belt.

Check for localized belt wear caused by belt slippage.
- Localized wear. Replace belt.

Symptom: BELT DISINTEGRATION

1.

Check drive belt lifetime is exceeded.
- Clean CVT system and rebuild with a new drive belt.

Check drive belt identification number.

- Excessive belt speed. Using unspecified type of belt. Replace belt with proper type of belt (refer
to TECHNICAL SPECIFICATIONS).

Check if pulley sheaves are clean.

- Oil on pulley surfaces. Clean pulley surfaces with fine emery cloth and wipe clean using Pulley
Flange Cleaner (P/N 413 711 809) and a cloth.

- Drive/driven pulley sheaves are damaged through stones inside CVT area. Clean pulley surfaces
with fine emery cloth, wipe clean with a cloth or replace drive/driven pulley sheaves and belt.

Symptom: CRACKS BETWEEN COGS

1.

Check drive belt condition.
- Considerable use, belt wearing out. Replace.
- Brittle belt condition through aging. Replace belt.

ENGINE GENERAL
Symptom: ENGINE CRANKS BUT FAILS TO START

20

1.
2.

Check if spark plug connectors fit on spark plugs (refer to IGNITION SYSTEM).

Check spark plugs.

- Define spark plugs (no spark) or wrong spark plug gap. Readjust gap and clean spark plugs or
replace.

Check for fuel on spark plugs.

- Flooded engine (spark plugs wet when removed). Activate engine drowned mode and crank
engine with rags over the spark plug holes (refer to OVERVIEW in EMS SYSTEM).

Check battery voltage.

- Battery is discharged and starter works not properly. Charge battery.

Check fuel level in fuel tank and fuel pressure. Ensure fuel pump was not disabled by

B.U.D.S.

- Low or no fuel pressure. Replace defective part(s) (refer to FUEL TANK AND FUEL PUMP).

Check fuel injectors.
- Plugged or faulty injector(s). Replace defective part(s) (refer to ENGINE MANAGEMENT].

Check idle bypass valve.
- Stuck or defective. Refer to ENGINE MANAGEMENT.
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Symptom: ENGINE CRANKS BUT FAILS TO START (cont'd)

Symptom:

Symptom:

8.

10.

Check encoder wheel.
- Bent tooth. Refer to MAGNETO SYSTEM.

Check engine compression.

- Insufficient engine compression. Replace defective part(s) (refer to LEAK TEST in INTAKE MAN-
IFOLD, CYLINDER HEAD AND CYLINDER).

Check fault codes in B.U.D.S system.

- Check if electrical actuator(s) is/are defective. Replace defective part(s) (refer to ENGINE MAN-
AGEMENT).

ENGINE DOES NOT START

1.

Electrical problem.

- Determine if the electrical system works correctly (fuse(s), battery, wiring harness, etc.). Refer
to IGNITION SYSTEM.

Problem with fuel system (carburetor, fuel pump, hoses, etc.).

- Clean, inspect, repair or replace defective parts. Refer to FUEL SYSTEM.

Check engine compression.

- Insufficient engine compression. Replace defective parts.

- Valve seat worn and/or damaged. Repair by performing valve guide procedure (refer to INTAKE
MANIFOLD, CYLINDER HEAD AND CYLINDER). Readjust valve clearance.

Internal engine problem.

- Overhaul engine to find defective parts. refer to the appropriate section in ENGINE.

ENGINE HARD TO START

1.

Check idle bypass valve.
- Stuck or defective. Refer to ENGINE MANAGEMENT.

Check closed throttle and idle actuator with B.U.D.S.
- Wrong TPS zero setting/idle bypass valve reset. Refer to ENGINE MANAGEMENT.

Check throttle cable adjustment.
- Wrong adjustment (likely too tight). Refer to ENGINE MANAGEMENT.

Check engine compression.

- Insufficient engine compression. Replace defective part(s) (refer to LEAK TEST in INTAKE MAN-
IFOLD, CYLINDER HEAD AND CYLINDER).

Verify spark plug condition.

- Defective, improperly set, worn out, fouled. Identify source of problem and correct. Replace
spark plug.

Check fuel level in fuel tank and fuel pressure.

- Low or no fuel pressure. Replace defective part(s) (refer to FUEL TANK AND FUEL PUMP).

Check CAPS (camshaft position sensor).
- Defective sensor/wiring. Refer to ENGINE MANAGEMENT.

Symptom: ENGINE SUDDENLY TURNS OFF

vmr2008-045

1.

Perform engine leak test. Refer to INTAKE MANIFOLD, CYLINDER HEAD AND CYLINDER.

- Damaged head gasket and/or seal and/or leaking inlet/exhaust valve(s). Replace and/or repair
defective parts.
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Section 02 TROUBLESHOOTING
Subsection 01 (TROUBLESHOOTING CHART)

Symptom: ENGINE SUDDENLY TURNS OFF (cont'd)

2.

Check spark plugs condition and/or gap.
- Fouled spark plugs or wrong spark plug gap. Readjust gap and clean spark plugs or replace.

Piston seizure.

- Spark plugs heat range is too hot. Install spark plugs with appropriate heat range (refer to TECH-
NICAL SPECIFICATIONS).

- Compression ratio is too high. Install genuine parts.
- Poor oil quality. Use recommended oil.

- Leaks at air intake manifold (engine gets too lean). Retighten screws or replace air intake mani-
fold gasket.

- Snow/water intrusion through intake system into combustion chamber. Clean intake system and
replace defective part(s).
Melted and/or perforated piston dome; melted section at ring end gap.

- Spark plugs heat range is too hot. Install recommended spark plugs (refer to TECHNICAL SPEC-
IFICATIONS).

- Coolant less than recommended level (engine gets too hot). Repair cooling circuit and/or refill
with recommended liquid.

- Poor quality and/or wrong fuel. Clean from contamination and use appropriate fuel (refer to
TECHNICAL SPECIFICATIONS).

Piston color is dark due to seizure on intake and exhaust sides.

- Cooling system leaks and lowers coolant level. Tighten clamps or replace defective parts. Add
antifreeze in cooling system until appropriate level is reached. Replace damaged parts.

Cracked or broken piston.

- Cracked or broken piston due to excessive piston/cylinder clearance or engine overreving. Re-
place piston. Check piston/cylinder clearance (refer to INTAKE MANIFOLD, CYLINDER HEAD
AND CYLINDER).

Check piston rings and cylinder surface for grooves.

- Poor oil quality. Use recommended oil.

- Contamination through engine intake. Replace defective part(s) and use new air filter.

Check crankshaft, rocker arms movement.

- Oil pump failure due to lack of oil. Repair and replace defective parts and use recommended oil.

- Oil contamination due to clogged ol filter/oil strainer. Replace oil and oil filter at the same time,
replace defective part(s) (refer to LUBRICATION SYSTEM).

Check valve springs exhaust/intake.

- Broken valve spring damages the cylinder head, valve(s), rocker arm(s), piston, piston rings and
connecting rod. Replace defective part(s).

10. Check if fuel supply is sufficient.

- Low fuel level.
- Clogged fuel filter or fuel injector filter.
- Fuel line is contaminated and/or bent. Clean and/or replace defective part(s).

11. Check fault codes in B.U.D.S. system,

- Check if electrical actuator(s) is/are defective. Replace defective part(s) (refer to ENGINE MAN-
AGEMENT).

Symptom: ENGINE BACKFIRES

1.

22

Check spark plugs.
- Carbon accumulation caused by defective spark plugs. Replace spark plugs.
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Section 02 TROUBLESHOOTING
Subsection 01 (TROUBLESHOOTING CHART)

Symptom: ENGINE BACKFIRES (cont'd)

2.

Check leakage on intake manifold.
- Air leak on intake system. Retighten screws and/or replace intake manifold gasket.

Check exhaust air leaking.
- Exhaust gasket is leaking. Retighten screws and/or replace exhaust gasket.

Check intake valve(s) for leaking.
- Intake valve(s) is (are) leaking. Repair or replace valve(s).

Check if fuel supply is sufficient.
- Fuel line is contaminated and/or bent (engine gets lean). Clean and/or replace defective part(s).

Check engine ground.
- Poor engine ground. Clean.

Check fault codes in B.U.D.S. system.

- Check if electrical actuator(s) is/are defective. Replace defective part(s) (refer to ENGINE MAN-
AGEMENT).

Symptom: ENGINE DOES NOT OFFER MAXIMUM POWER AND/OR DOES NOT REACH
MAXIMUM OPERATING RPM

1.

Check spark plugs condition and/or gap.
- Fouled spark plugs or wrong spark plug gap. Readjust gap and clean spark plugs or replace.

Check spark plugs type.

- Improper spark plugs heat range. Install recommended spark plugs (refer to TECHNICAL SPEC-
IFICATIONS).

Perform engine leak test. Refer to LEAK TEST procedure in INTAKE MANIFOLD, CYLINDER

HEAD AND CYLINDER.

- Damaged head gasket and/or seal and/or leaking intake/exhaust valve(s). Replace and/or repair
defective parts.

Check for water in fuel (wrong fuel).

- There is water in fuel or wrong fuel. Drain fuel system, search for leakage and refill it with ap-
propriate fuel.

Check engine compression.

- Worn piston(s) and/or piston ring(s). Replace defective part(s) (refer to INTAKE MANIFOLD,
CYLINDER HEAD AND CYLINDER,).

Check fuel pressure.

- Low fuel pressure. Perform fuel pressure test (refer to FUEL SYSTEM).

Check air intake system.

- Air filter is clogged due to contamination. Replace air filter.

Check if EMS (engine management system) is in limp home mode. Check fault codes in

B.U.D.S system.

- Check if electrical actuator(s) is/are defective. Replace defective part(s) (refer to ENGINE MAN-
AGEMENT).

Check drive belt.

- Worn. Replace belt if its width is less than specified (refer to CONTINUOUSLY VARIABLE
TRANSMISSION (CVT)).

Symptom: HIGH ENGINE OPERATING TEMPERATURE

1.

vmr2008-045

Check if cooling system shows any failure (see COOLING SYSTEM).
- System is leaking. Repair and/or replace damaged part(s).
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Section 02 TROUBLESHOOTING
Subsection 01 (TROUBLESHOOTING CHART)

Symptom: HIGH ENGINE OPERATING TEMPERATURE (cont'd)

24

2.

Check function of lubrication system (see LUBRICATION SYSTEM).
- Lubrication is not working properly. Repair and/or replace damaged part(s).

Check condition and heat range of spark plugs.
- Melted spark plug tip or inadequate heat range. Replace.

Check air leakage on engine intake.
- Leakage causes overheating. Replace/repair damaged part(s).

Check air inlet and outlet of the CVT cover.
- Air circulation is clogged (overheating). Clean air circulation from contamination.

- Drive belt worn and/or damaged. Replace belt with an appropriate drive belt (refer to TECHNI-
CAL SPECIFICATIONS).

sales@midwestmanuals.com
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

ENGINE REMOVAL AND INSTALLATION

SERVICE TOOLS

Description Part Number Page
engine lIfting 100l ... 529036 022 ..o e 31

(3

10 Nem

4 Nem
(36 Ibfein)

2.5 Nem
(22 Ibfein)

61 Nem
(45 \bfeft)
& 24N

61 Nem
(45 Ibfeft)

vmr2008-011-003_a
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

GENERAL

/A WARNING

To avoid potential burns, let engine and ex-
haust system cool down before servicing.

During assembly/installation, use the torque val-
ues 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.

/\ WARNING
Torque wrench tightening specifications

must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pin,
etc.) must be installed or replaced with new
one where specified. If the efficiency of a
locking device is impaired, it must be re-
newed.

PROCEDURES
ENGINE REMOVAL

Vehicle and Engine Preparation

Place vehicle on a workstation that will have ac-
cess to an engine-lifting hoist. Then start with ini-
tial preparation of vehicle by doing the following.

Select 4WD position then place transmission lever
to PARK.

Using B.U.D.S., remove fuel pressure in the fuel
system. Refer to ENGINE MANAGEMENT.

Disconnect the BLACK (-) cable from battery, then
the RED (+) cable.

/\ WARNING

Always disconnect battery cables exactly in
the specified order, the BLACK (-) cable first.
It is recommended to disconnect electrical
connections prior to disconnecting fuel lines.

Drain oil and coolant from engine.

NOTE: Drain engine oil only if engine overhaul
is necessary. To work on gearbox the engine re-
moval is necessary but not engine oil drain.

26 www.midwestmanuals.com

vmo2006-007-019_a

1. QOil drain plug
2. Brake pedal

vmo2006-007-019_b

1. Cooling drain plug
2. Brake pedal

Remove:

—- seat

— both side panels. Refer to BODY.

— both footrests. Refer to BODY.

— central panel. Refer to BODY.

— air filter housing cover. Refer to AIR INTAKE

SYSTEM.

vmr2008-046

Sales@midwestmanuals.com



www.midwestmanuals.com
Section 03 ENGINE AND GEARBOX (V490/Vv660/V810)
Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

vmr2006-014-055_c

On Left Side of Vehicle, Remove the
Following Parts:

vmr2006-01 100d_a

MUFFLER — OUTLANDER SHOWN

4
vmr2006-011-005_a

vmr2006-011-006_a

CVT OUTLET HOSE (UNSCREW BOTTOM CLAMP AND BOLT)

vmr2006-011-007_a

CRANKCASE VENT TUBE FROM ENGINE

vmr2006-011-008_a

FRONT SPARK PLUG CABLE

CVT INLET HOSE CLAMP

vmr2008-046

vmr2006-011-009

LOWER BOLTS FROM UPPER ENGINE SUPPORT

www.midwestmanuals.com 27
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

vmir2006-011-010_a

BOLTS RETAINING AIR FILTER HOUSING

vmr2006-011-011_a

DART HOLDING AIR INTAKE INLET

On right side of vehicle, remove or
disconnect the following:

vmr2006-011-012_a

FRONT AND REAR ENGINE COVERS

28 www.midwestmanuals.com

vmr2008-011-013_a

SHIFTING PLATE (UNSCREW BOLT TO REMOVE SHIFTING
PLATE)

vmi2006-011-014_s

AIR FILTER HOUSING BOLT

{* E

vmr2006-011-015_a

CONNECTORS FROM THROTTLE BODY AND INTAKE
MANIFOLD

vmr2008-046
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

vmr2006-011-016

vmr2006-011-019_a

THE OTHER SPARK PLUG CABLE

UPPER THROTTLE BODY CLAMP

vmr2006-011-017

AIR FILTER HOUSING AND PLACE IT ON FRONT RACK (ON
RENEGADE MODELS, REMOVE IT COMPLETELY)

vmr2006-011-018

FUEL SUPPLY LINE

vmr2008-046

vmr2006-011-020_a

OUTLET ENGINE COOLANT HOSE

vmr2006-011-021_a

FUEL INJECTOR CONNECTORS

vmr2006-011-022_a

INTAKE MANIFOLD

www.midwestmanuals.com 29
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

vmi12006-011-023_a

COUPLING UNIT CONNECTOR

ve12006-01°-024 2

2WD/4WD SWITCH CONNECTOR THEN REMOVE HOUSING
FROM BRACKET

vmr2008-011-025_a

ENGINE GROUND

30 www.midwestmanuals.com

o
vmr2006-011-026

STARTER CABLE

vmir2006-011-027 2

MAGNETO CONNECTOR

vmr2006-011-028_a

B.U.D.S. CONNECTOR THEN REMOVE HOUSING FROM
BRACKET

vmr2008-046
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

vmi2006-011-028

vimr2006-011-032

IGNITION COIL CONNECTOR THEN CUT THE LOCKING TIE

vm:2006-011-030_a

FRONT PROPELLER BOLT

CONNECTOR “A” FROM ECM

vmr2006-011-031

INLET ENGINE COOLANT HOSE

vmrz2008-046

vmr2006-011-033_a

REAR PROPELLER BOLT

Lifting Engine

vmr2006-011-034 2

INSTALL THE ENGINE LIFTING TOOL (P/N 529 036 022)

www.midwestmanuals.com 31
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

vmr2006-011-035_a

REMOVE THE REAR ENGINE MOUNTING BOLT

vmr2006-011-036_a

THEN THE FRONT ENGINE MOUNTING BOLT

vmr20C6-011-037

LIFT ENGINE AND DISCONNECT THE FRONT PROPELLER
SHAFT FROM ENGINE

32 www.midwestmanuals.com

vmr2006-011-038

MOVE ENGINE FORWARD AND DISCONNECT REAR
PROPELLER SHAFT

Lift engine to clear mounting brackets.

Turn engine 90°, cylinder head towards right side
of vehicle.

Remove engine from vehicle.

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

NOTE: Prior to install engine, inspect condition of
engine mounts.

Install the rear engine mounting bolt. Do not

torque yet.

Install the rear propeller shaft onto engine output
shaft.

Connect the front propeller shaft to engine output
shaft while lowering engine.

Install front engine mounting bolt then torque all
mounting bolts.

Install and connect all other removed parts.

Final Assembly Procedure

Make sure coolant and oil drain plugs are rein-
stalled and tight.

Fill cooling system. Refer to COOLING SYSTEM.

Fill engine with the recommended oil and quantlty
Refer to LUBRICATION.

Reconnect battery.

/A WARNING

Connect RED (+) cable then BLACK (-) cable.
Always connect RED (+) cable in first.

Start engine and let it reach its operating temper-
ature.

vmr2008-048
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 01 (ENGINE REMOVAL AND INSTALLATION)

Stop engine and check coolant and oil levels. Re-
fill as necessary.

Test drive vehicle to confirm proper operation.

ENGINE MOUNT REPLACEMENT

NOTE: Use the same procedure for the front and
rear engine mounts.

Removal

Insert a punch in any engine mount bushing and
push the other bushing out.

VO7CiFA

TYPICAL

Use punch from the other side to remove the re-
maining bushing.

V07C1GA

TYPICAL

Installation

The installation is the reverse of the removal pro-

cedure.

smi2008.048 www.midwestmanuals.com 33
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 02 (AIR INTAKE SYSTEM)

AIR INTAKE SYSTEM

SERVICE PRODUCTS

Description Part Number Page
air filter cleaning solution................coo 219700 3471 o 37
LOCHIte BOTO ..o 293800 081 ..o 39
2008047 www.midwestmanuals.com 35
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)

Subsection 02 (AIR INTAKE SYSTEM)

AIR FILTER HOUSING
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Sect|on 03 ENGINE AND GEARBOX (V490/V660/V810)

Subsection 02 (AIR INTAKE SYSTEM)

GENERAL

During assembly/installation, use the torque val-
ues 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.

/\ WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, cotter pin, etc.) must be replaced
with new ones.

PROCEDURES
AIR FILTER

Air Filter Removal

CAUTION: Never remove or modify any com-
ponent in the air filter housing. The engine
management system is calibrated to operate
specifically with these components. Other-
wise, engine performance degradation or
damage can occur.

Remove seat, side panels, central panel and dash-
board. Refer to BODY.

Release clamps and remove air filter housing cov-
er.

vmr2006-014-055_b

1. Clamps
2. Cover

Loosen clamp and remove air filter.

vmr2008-047

vmr2006-007-002_a

1. Clamp
2. Air filter

NOTE: If vehicle is used in dusty area, inspect
more frequently than specified in MAINTENANCE
CHART.

If liquid/deposits are found, squeeze and dry the
foam filter. Replace filter element if damaged.

CAUTION: Do not start engine if liquid or de-
posit are found. If there is oil in the air filter
housing, check engine oil level. Qil level may
be too high.

Pour air filter cleaning solution (P/N 219 700 341)
or an equivalent into a bucket. Put the foam filter
in to soak. Do not wash filter element.

While filter soaks, clean inside of air filter housing.

Rinse foam filter with warm water and let it dry
completely.

Blow low pressure compressed air on filter ele-
ment to clean it.

Air Filter Installation

Properly reinstall removed parts in the reverse or-
der of their removal.

AIR FILTER HOUSING

Air Filter Housing Removal

Remove seat, side panels, central panel and dash-
board. Refer to BODY.

Set shifter lever to PARK.
Disconnect ball joint from shifting plate.

NOTE: If you prefer to remove the shifting plate
from transmission shaft, refer to SHIFTER section
for the procedure.

www.midwestmanuals.com 37
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)

Subsection 02 (AIR INTAKE SYSTEM)

1. Shifting plate
2. Shifter link rod

Detach throttle cable from shifter panel.

vmi2006-014-061_a

Remove retaining fasteners.

vmr2006-014-057

vymr2006-014-055_a

Remove dart.

vmr2006-014-058_a

38 www.midwestmanuals.com

Disconnect vent tube.

vmr2008-047
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)

Subsection 02 (AIR INTAKE SYSTEM)

vmr2006-014-059_a

Pull air filter housing out.

Air Filter Housing Installation
Forinstallation, reverse the removal procedure but
pay attention to the following.

If the baffle is removed, reseal it with Loctite 5910
(P/N 293 800 081) and replace rivets by screws
(M4 x 12 mm) and elastic stop nuts.

Set shifter lever to PARK then reinstall shifter to
transmission shaft. Check its operation and adjust
as necessary. Refer to GEARBOX.

Secure throttle cable to shifter panel.

Gently pull throttle cable toward rear to have a gap
between cable and shifter mechanism.

vmr2006-014-66_a

GAP HERE

/\ WARNING

Ensure shifter mechanism does not touch
throttle cable. Depress throttle lever several
times to ensure it properly returns.

RESTRICTOR

Outlander 500 and Renegade 500 (European
Community Models)

Restrictor Removal

The restrictor is installed on the inlet tube of th
air filter housing. '

vmr2008-047

www.midwestmanuals.com

Remove the water deflector.
Pull the restrictor.

/W

vmr2008-047-003_a

1. Inlet tube of air filter housing
2. Water deflector

3. Restrictor

4. CVT air inlet

Restrictor Installation

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

39
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)

Subsection 03 (EXHAUST SYSTEM)

EXHAUST SYSTEM

SERVICE TOOLS

Description Part Number Page
exhaust spring tool ......c.coooiiii i 529035983 ... 42

MAX series

23 Nem
(17 Ibfeft)

20 Nem
{15 Ibfeft)

vmr2008-048-001 _a

41
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)

Subsection 03 (EXHAUST SYSTEM)

GENERAL

/\ WARNING

To avoid potential burns, never touch exhaust
system components immediately after the
engine has been run because these compo-
nents are very hot. Let engine and exhaust
system cool down before performing any
servicing.

During assembly/installation, use the torque val-
ues 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 strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pin,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a iocking device is impaired, it must be re-
newed.

PROCEDURES
FRONT EXHAUST PIPE

Inspection

Check for cracks, bending or other damages. Re-
place if necessary.

Removal
Remove LH side panel.
Unscrew heat shield clamps.

1. Heat shield clamps
2. Heat shield of front exhaust pipe

42

www.midwestmanuals.com

Using the exhaust spring tool (P/N 529 035 983),
remove exhaust springs.

529 035 983

vmir2006-010.010

Move front exhaust pipe forward then remove it.

Remove exhaust gasket no. 1 from engine ex-
haust port.

Installation

Install a new exhaust gasket on front exhaust pipe
end.

Loosely install front exhaust pipe on cylinder head
with exhaust nuts.

Make sure front exhaust pipe end is properly
aligned inside ball socket of "Y" exhaust pipe.
Install exhaust springs.

vmr2008-048
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)

Subsection 03 (EXHAUST SYSTEM)

PR

vnr2006-010-015_A

1. "Y" exhaust pipe ball socket

Torque exhaust pipe nuts.
Reinstall all other removed parts.

MUFFLER

Removal
Unscrew muffler clamp.

vmr2007-032-007_a

Remove muffler screws then pull muffler to re-
move it.

-

vmr2007-032-008_a

Discard the gasket no. 2 at the end of “Y"” exhaust
pipe.
Inspection

Check muffler for cracks or other damages. Re-
place if necessary.

Installation

For the installation, reverse the removal proce-
dure.

vmr2008-048

“Y” EXHAUST PIPE

Inspection

Check for cracks, bending or other damages. Re-
place if necessary.

Removal
Remove heat shield no. 3.

vmr2008-048-002_a

Remove muffler.
Remove front exhaust pipe.
Discard the gasket no. 2.

Unscrew exhaust pipe nuts then remove "Y" ex-
haust pipe.

g
vmi2008-048-003_a

Remove exhaust gasket no. 4 from engine ex-
haust port.

Installation

Install a new gasket on each end of Y-exhaust pipe
end and another on the end of "Y"” exhaust pipe
{cylinder side).

www.midwestmanuals.com 48
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 03 (EXHAUST SYSTEM)

While sliding the "Y" exhaust pipe end over the
front exhaust pipe end, align its other end with the
studs on cylinder head.

Secure the front exhaust pipe on cylinder with ex-
haust nuts.

Torque exhaust nuts and exhaust clamp.
Reinstall all other removed parts.

FUEL TANK PROTECTOR

Inspection

Check for wear, cracks or other damages. Re-
place if necessary.

Removal

Remove muffler.

Unscrew front bolt.

vmr2006-010-017_a

Remove fuel tank protector.

Installation

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

First, loosely install front bolt then install remain-
ing bolts. Torque all bolts as per installation se-
guence.

“ www.midwestmanuals.com ¥m2008.048
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)

Subsection 04 (LUBRICATION SYSTEM)

LUBRICATION SYSTEM

SERVICE TOOLS

Description Part Number Page
adapter NOSE ..o D29 D35 052 i s e vovmns vo sinvas o3 vroessns s soinas 49
Ol PressuUre Qauge ........ovioi e 529035709 .. 49
dISCONNECT OO ..o e 529035714 o 49

SERVICE PRODUCTS

Description Part Number Page
XP-S BW30 mineral Oil ..o 219700706 ... 48
Loctite 243 (DIUB) .....v e 293800060 ... 51
vmr2007-049 a5
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)

Subsection 04 (LUBRICATION SYSTEM)

COMPONENTS
20 Nem
(15 Ibfeft)
2
&/ 12 Nem
/0 (106 Ibfein)
3 %
4 //* ew——— @& Super Lube grease
6 (P/N 293 550 030)
(89 Ibf+in)
Super Lube grease g
(P/N 293 550 030)
A =
. ~
/ ~.
: ~ !
-/ e E]—<  M12x15 \
\ . 4  20Nm \
\. ' \\ (15 Ibfeft) ]
Loctite 243 "~_ L :
9 ) . ;
e 4
5Nem ___ T ;
(44 Ibf+in) , e o
7
8
10 Nem
(89 Ibfein)
§/Loctite 243
6 7 Nem
(62 Ibfin)
Engine oil
vmr2006-042-001_b

46 vmr2007-049
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)

Subsection 04 (LUBRICATION SYSTEM)

ENGINE LUBRICATION

vmr2007-033-001_a

Camshaft bearings

Oil pressure switch

Oil filter

Oil pressure regulator valve
Oil strainer

Oil pump

Crankshaft main bearings
Crankshaft support bearing
Connecting rod bearings

©CRNDOTAWN =
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GENERAL

During assembly/installation, use the torque val-
ues 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 strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, etc.) must
be installed or replaced with new ones where
specified. If the efficiency of a locking device
is impaired, it must be renewed.

MAINTENANCE
ENGINE OIL

Recommended QOil

Use 4-stroke engine oil that meets or exceeds the
requirements for APl service classification SM, SL
or SJ. Always check the API service label certifi-
cation on the oil container, it must contain at least
one of the above standards.

Oil Viscosity

XP-S 5W30 mineral oil (P/N 219 700 7086) is rec-
ommended for all seasons.

Refer to the following chart for other viscosity
grades.

XP-S 5W40 Synthetic 0il (P/N 293 600 039)
© XP-S 5W30 Mineral Oil (P/N 219 700 706)

XP-S 10W40 Mineral Oil {P/N 219 700 346)

Temperature Range

50°C (122°F)
40°C {104°F)
30°C (86°F)
20°C (68°F)
10°C (50°F)
0°C (32°F)
-10°C (14°F)
-20°C (- 4°F)
-30°C (- 22°F)

48
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Oil Level Verification

NOTE: Strictly follow this procedure, otherwise
wrong oil level may be indicated.

Ensure vehicle is on a level surface.
Start engine and let idle for a few minutes.

Stop engine. Wait a few minutes to allow oil to
flow down to crankcase then check oil level.

Fully screw in dipstick to check oil level.
Remove dipstick and read oil level.

Oil level must be between minimum and maxi-
mum marks on dipstick.

vmr2006-008-002_2

TYPICAL — FULLY SCREW DIPSTICK TO CHECK OIL LEVEL
1. Maximum
2. Minimum

There is a capacity of 300 mL (10 U.S. 0z) between
the two marks.

Refill oil as necessary. Do not overfill.
Reinstall dipstick.

Oil and Filter Change

Prior to change the oil, ensure vehicle is on a level
surface.

Oil and oll filter must be replaced at the same
time. Oil change and oil filter replacement should
be done with a warm engine.

/A WARNING

The engine oil can be very hot. Wait until en-
gine oil is warm.

Place a drain pan under the engine drain plug area.
Clean the drain plug area.
Unscrew drain plug and discard the gasket ring.

vme2007-049
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vmr2006-008-003_a

1. Drain plug

2. Gasket ring

Remove dipstick.

Allow oil to drain completely from crankcase.

NOTE: Oil condition gives information about the
engine condition. See TROUBLESHOOTING sec-
tion.

Clean the magnetic drain plug from metal shavings
and residue. Presence of debris gives an indica-
tion of failure inside the engine. Check engine to
correct the problem.

Install a NEW gasket ring on drain plug. Torque
drain plug to 20 Nem (15 Ibfeft).

CAUTION: Never use the gasket ring a second
time. Always replace by a new one.

Replace oil filter. Refer to OIL FILTER further in
this section.

Refill engine with recommended engine oil.
See RECOMMENDED OIL and OIL VISCOSITY
CHART above.

Oil change capacity with filter: 2 L (2.11 qt).

After filling, check the oil level with the dipstick.
Refer to OIL LEVEL CHECK above.

Run engine to ensure oil filter and drain plug areas
are not leaking.

Dispose oil and filter as per your local environmen-
tal regulations.

INSPECTION
ENGINE OIL PRESSURE

NOTE: The engine oll pressure test should be
done with a warm engine 90°C (194°F) and the
recommended oil.

vmr2007-049

Remove the oil pressure switch. See procedure
below.

Install oil pressure gauge (P/N 529 035 709) and
adapter hose (P/N 529 035 652).

529 035 709

529 035 652

The engine oil pressure should be within the fol-
lowing values.

PREgIS!-URE 1250 RPM 6000 RPM
MINIMAL (71% EFS)?) ?5510 Flfspf)a
NOMINAL 1(;_3(2 F'f;? ?6?10 Fl’(spl?
mAXiMAL | 390 KPa | 850 KPe

If the engine oil pressure is out of specifications,
check the points described in TROUBLESHOOT-
ING section.

Remove oil pressure gauge and adapter hose.

NOTE: To remove adapter hose from oil pressure
gauge, use the disconnect tool (P/N 529 035 714).

Reinstall the oil pressure switch.

PROCEDURES
OIL FILTER

Oil Filter Removal
Remove oil filter screws.
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Remove oil filter cover.
Remove oil filter.

vmr2006-008-004_a

Oil filter screw
Ofl filter cover
O-ring

Oil filter

AN~

Oil Filter Inspection

Check and clean the oil filter inlet and outlet area
for dirt and other contaminations.

§ i
vmr2006-008-005_a

1. Inlet bore from the oil pump to the oil filter
2. Qutlet bore to the engine oil providing system

Oil Filter Installation
Install a NEW O-ring on oil filter cover.
Install the filter into the cover.

Apply engine oil on O-ring and grease on the end
of filter.

50 www.midwestmanuals.com

vmr2006-008-001_a

1. Slightly oil
2. Slightly grease

Install the cover on the engine.
Torque screws to 10 Nem (89 Ibfein).

OIL PRESSURE SWITCH (OPS)

vmr2006-042-003_a

1. Oil pressure switch

Oil Pressure Switch Activation
Oil pressure switch works when engine oil pres-
sure is between 20 and 40 kPa (2.9 and 5.8 PSI).

To check the function of the oil pressure switch,
an oil pressure test has to be performed. Refer to
ENGINE OIL PRESSURE.

If the engine oil pressure is good, check the resis-
tance of the oil pressure switch while engine is off
and while engine is running.

Oil Pressure Switch Resistance Test

Disconnect the connector from the oil pressure
switch.

Use a multimeter to check the resistance between
as shown.

vmr2007-049
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OPS ENGINE NOT ENGINE
CONNECTOR | RUNNING RUNNING
PIN RESISTANCE ()
' Infinitely
: Close to 0 Q “high when
1 Epogljzz (normally pressure reaches
9 closed switch) 20 - 40 kPa
(2.9 - 5.8 PSI)

vmr2006-014-009 _a

If resistance values are incorrect, replace the oil
pressure switch.

If the values are correct, check the continuity of
the wiring harness.

Disconnect the connector “A” from the ECM and
check continuity of circuit 10.
Oil Pressure Switch Removal

Unplug then unscrew the oil pressure switch
no. 1, mounted on the crankcase.

Oil Pressure Switch Installation
Torque switch to 12 Nem (106 Ibfein).

NOTE: Install oil pressure switch with Loctite 243
(blue) (P/N 293 800 060).

ENGINE OIL PRESSURE
REGULATOR

The oil pressure regulator is located on the engine
magneto side (inside magneto cover).

vmr2007-049

vmr2006-042-007_a

1. Engine oil pressure regulator

NOTE: The oil pressure regulator system works
when the oil pressure exceeds 450 kPa (65 PSI).

Removal

Remove plug screw no. 2 and pull oil pressure
regulator out.

vmr2006-042-008_s

Plug screw

Gasket ring

Pressure regulator housing
Spring

Pressure regulator valve

OARWN=

Inspection

Inspect pressure regulator housing no. 4 and valve
no. 6 for scoring or other damages.

Check spring no. 5 for free length.

www.midwestmanuals.com 9
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SPRING FREE LENGTH
NEW NOMINAL 39 mm (1.635 in)
SERVICE LIMIT 37 mm (1.457 in)

NOTE: Replace worn or damaged components.

Clean bore and thread in the magneto housing
from metal shavings and other contaminations.

Installation

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

NOTE: At installation, always replace the gasket
ring no. 3 of the plug screw.

OIL PUMP

The oil pump is located on the engine PTO side
(behind cover).

vmi2006-042-00S_a

1. Oil pump

Removal

Remove parts to access the engine crankcase
PTO cover.

Remove the engine crankcase PTO cover. Refer
to BOTTOM END section.

Remove:

— retaining ring

— oil pump gear

- needle pin

- thrust washer

52 www.midwestmanuals.com

vmr2006-042-010_a

1. Retaining ring
2. Oil pump gear
3. Needle pin

4. Thrust washer

— oil pump cover screws and pull oil pump cover
— oil pump shaft with inner rotor and outer rotor.

vmr2006-042-011_a

1. Retaining screws
2. Oil pump cover

Inspection

Inspect oil pump for marks or other damages.
Check for scratches in crankcase between outer
rotor and oil pump bore. |f so, replace damaged
parts.

vmr2007-049
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vmr2008-042-012_a

Oil pump bore
Outer rotor
Oif pump shaft
Needle pin
Inner rotor

AN

Check inner rotor for corrosion pin holes or other
damages. If so, replace oil pump shaft assembly.

vmr20068-042-013_a

1. Pittings on the teeth

Using a feeler gauge, measure the clearance of
inner and outer rotors as shown.

vmr2006-042-014_a

1. Outer rotor
2. Inner rotor
A. Service limit: 0.25 mm (.009 in)

vmr2007-049

If clearance of inner and outer rotors exceeds the
tolerance, replace oil pump shaft assembly. En-
sure to also check oil pump cover. |f damaged,
replace the complete oil pump assembly.

If clearance between outer rotor and its bore
in crankcase exceeds the tolerance, replace
the complete oil pump assembly and/or the
crankcase.

Using a depth gauge, measure the axial clearance
of the oil pump as shown.

vmr2006-042-015

OIL PUMP — MEASUREMENT “A”

vmr2006-042-016

OIL PUMP COVER — MEASUREMENT “B”

Difference between measurements should not
exceed 0.2 mm (.008 in). If so, replace the com-
plete oil pump assembly.

NOTE: When the axial clearance of the oil pump
shaft assembly increases, the oil pressure de-
creases.

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

NOTE: The outer rotor and inner rotor are marked.
When installing, make sure both markings are on
the upper side.

R1004motr51A

TYPICAL
1. Markings

After reinstallation of the remaining parts, check
for smooth operation of the oil pump assembly.

Final Test

After engine is completely reassembled, start en-
gine and make sure oil pressure is within specifi-
cations (refer to ENGINE OIL PRESSURE above).

ENGINE OIL STRAINER

The engine oil strainer no. 7 is located between
both crankcase halves.

vmr2006-042-017 _a

1. Engine oil strainer
2. Retaining plate
3. Screws

Removal
Refer to BOTTOM END section.

54 www.midwestmanuals.com

Cleaning and Inspection

Clean engine oil strainer with a part cleaner then
use an air gun to dry it.

/A WARNING

Always wear eye protector. Chemicals can
cause a rash break out and injure your eyes.

Check engine oil strainer for cracks or other dam-
age. Replace if damaged.

Installation
Refer to BOTTOM END section.

REED VALVE

The engine is equipped with a reed valve no. 8
which prevents accumulation of larger oil quanti-
ties in the crankcase. The reed valve is fitted into
the crankcase.

vmr2006-042-018_a

1. Reed valve
2. Stopper
3. Screws

Valve Removal

Remove:

- PTO cover (refer to PTO COVER)
— reed valve retaining screws

— stopper plate

— reed valve.

Valve Inspection
Check reed valve for cracks or other damage.
NOTE: Replace reed valve if damaged.

Valve Installation

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

vmr2007-049
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COOLING SYSTEM

SERVICE TOOLS

Description Part Number Page
installer handle.........oooioiiiiiie e 420877 B850 oo 68
PressSuUre/NVaCuUM PUMP . .o.eereeee i eee vt eeeeeeeeresaiia e eeaeeaeanees 529021800 ...ooooviiiiiiiei 58
large hose PINChET ..o 529032500 ..ooooiiiiiii 59
Ol SEE] DUSIET wxves 15 . sommnass vowass ssmmmvs opvm e a5 3 S5 5 STaAaa & Somins v 529 085 757 covises i smmevsin ssosass o hasmsn o svaencs 68
rotary seal installer.........cooooiiioiiii e 529 035766 ...ooooiiii 69
Fluke 111 mMUIIMETEr ...vveiiiiiiiiii vt 529035868 ..o 62
LTS A0z | o DR 5290359971 i 58
PUIlET Kit oo 529 036 056 ..oeevveveiiiiiie 68

SERVICE PRODUCTS

Description Part Number Page
BRP premixed coolant........cccccovuvvviiiiimrieiiiiiiiieieiiiee e 219700362 .oeoveeiiiiee 59
MOIYKOE TT T e 413707 000 oo 69
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RADIATOR

5.5 Nem

vmr2006-008-002_a

/ 7 Nem

(62 Ibfein)

7 Nem
(62 Ibfein) 13
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WATER PUMP

10 Nem
(89 Ibf+in)
2.5 N*m
(22 Ibfein)
‘ Molykote
1 111
I" T
4
Engine
oil
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GENERAL

/A WARNING

Never start engine without coolant. Some
engine parts such as the rotary seal on water
pump shaft can be damaged.

During assembly/installation, use the torque val-
ues 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.

/\ WARNING

Torque wrench tightening
must strictly be adhered to.
Locking devices (e.g.:. locking tabs, elastic
stop nuts, self-locking fasteners, etc.) must
be installed or replaced with new ones where
specified. If the efficiency of a locking device
is impaired, it must be renewed.

specifications

INSPECTION
COOLING SYSTEM LEAK TEST

/A WARNING

To avoid potential burns, do not remove the
radiator cap or loosen the cooling drain plug
if the engine is hot.

Open the access panel and remove the radiator
cap no. 1.

install the test cap (P/N 529 035 991) on filler neck.

529 035 991

Using pressure/vacuum pump (P/N 529 021 800),
pressurize system to 103 kPa (15 PSI).

58 www.midwestmanuals.com

VO7CONA 1

TYPICAL
1. Special radiator cap

Check all hoses, radiator no. 3 and cylinder(s)/base
for coolant leaks or air bubbles.

Inspection

Check general condition of hoses and clamps
tightness.

Check the leak indicator hole if there is oil or
coolant.

NOTE: Leaking coolant indicates a defective ro-
tary seal. Leaking oil indicates a defective inner
oil seal. If either seal is leaking, both seals must
be replaced at the same time. Refer to WATER
PUMP SHAFT AND SEALS in this section.

vmr2006-009-003_a

1. Leak indicator hole

Another leak indicator hole is visible on the PTO
side. It indicate if the PTO gasket is in good con-
dition. If a liquid leaks by this hole, the PTO gasket
replacement is necessary.

vmr2008-050
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vmi2006-008-006_a

MAINTENANCE
COOLANT REPLACEMENT

/A WARNING

To avoid potential burns, do not remove the
radiator cap or loosen the cooling drain plug
if the engine is hot.

Recommended Coolant

Use BRP premixed coolant (P/N 219 700 362) or a
blend of 50% antifreeze with 50% water.

To prevent antifreeze deterioration, always use
the same brand. Never mix different brands
unless cooling system is completely flushed and
refilled.

CAUTION: To prevent rust formation or freez-
ing condition, always replenish the system
with the BRP premixed coolant or with 50%
antifreeze and 50% water. Do not use tap wa-
ter, straight antifreeze or straight water in the
system. Tap water contains minerals and im-
purities which build up in the system. During
cold weather, straight water causes the system
to freeze while straight antifreeze thickens and
does not have the same efficiency. Always
use ethylene glycol antifreeze containing cor-
rosion inhibitors specifically recommended for
aluminum engines.

Draining the System
/\ WARNING

Never drain or refill cooling system when en-
gine is hot.

Remove radiator cap no. 1.

Partially unscrew cooling drain plug located below
water pump housing.

vm2008-050

vmo2006-007-019_8

UNDER RH FOOTREST
1. Cooling drain plug
2. Brake pedal

When cooling system is drained completely, re-
move cooling drain plug completely and install a
new gasket ring. Screw the cooling drain plug and
torque it to 10 Nem (89 Ibfein).

Refilling the System
Remove the RH side panel.

Pinch radiator inlet hose no. 4 between radiator
and thermostat housing with a large hose pincher
(P/N 529 032 500).

VM02006-007-022_b

1. Place hose pincher here

Unscrew bleeding screws on top of thermostat
housing.
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vmr2006-009-010_a

1. Bleeding screws

NOTE: Both cylinders must be bled.

With vehicle on a flat surface, engine cold, refill
radiator no. 3. When the coolant comes out by
the thermostat housing hole, install the bleeding
screw with its gasket ring and torque to 5 Nem
(44 Ibfein).

RA00motr237A

TYPICAL
1. Gasket ring
2. Bleeding screw

Remove hose pincher, fill up the radiator then in-
stall radiator cap.

Refill coolant tank no. 5 up to cold level mark. In-
stall the coolant tank cap. Run engine until ther-
mostat opens then stop engine.

When engine has completely cooled down,
recheck coolant level in radiator and coolant tank
and top up if necessary. The level in the coolant
tank should be between MIN. and MAX. marks.

NOTE: Each year or every 100 hours or when ve-
hicle reaches 3000 km (1865 mi), check coolant
concentration (freezing point) with proper tester.

60 www.midwestmanuals.com

PROCEDURES
THERMOSTAT

The thermostat is a single action type.

Thermostat Removal

NOTE: The thermostat is located on the top of
cylinder head, on intake side (front cylinder).

Install a hose pincher on both radiator hoses.

Remove:

— thermostat housing screws and pull thermostat
cover

vmr2006-009-011_a

1. Thermostat cover
2. Screws

~ thermostat with gasket out of the hole.

vmi2006-009-012_a

1. Thermostat with gasket

vmr2008-050
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Thermostat Test

To check thermostat, put in water and heat water.
Thermostat should open when water temperature
reaches 65°C (149°F).

Check if the gasket is brittle, hard or damaged. If
so, replace gasket.

Thermostat Installation

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

Install the thermostat cover then torque screws to
6 Nem (53 Ibfein).

Check coolant level in radiator and coolant tank
and top up if necessary.

CAUTION: Do not forget to bleed the cooling
system. Refer to COOLANT REPLACEMENT.

RADIATOR CAP

Using a pressure cap tester, check the efficiency
of radiator cap no. 1. If the efficiency is feeble,
install a new 110 kPa (16 PSI) cap (do not exceed
this pressure).

RADIATOR

Radiator Inspection
Check radiating fins for clogging or damage.

Remove insects, mud or other obstructions with
compressed air or low pressure water.

Radiator Removal
Drain cooling system.

Remove front fascia and radiator shroud, refer to
BODY.
Remove:

— radiator inlet no. 4 and radiator outlet no. 6
hoses

— overflow hose no. 2
— mounting bolts no. 7.

vmr2008-050

VO7CORA 1

TYPICAL
1. Radiator mounting bolts

Unplug radiator fan no. 8.
Remove radiator no. 3.

Radiator Installation

For installation, reverse the removal procedure.
Pay attention to the following detail.

Install rubber bushings no. 10 between the bot-
tom of radiator and radiator supports.

Fill up the radiator. Referto COOLANT REPLACE-
MENT, in this section.

Check for any coolant leakage from radiator and
hoses.

COOLANT TANK

The coolant expands as the temperature {up to
100-110°C (212 - 230°F)) and pressure rise in the
system. [f the limiting system working pressure
cap is reached 110 kPa (16 PSI), the pressure relief
valve in the pressure cap is lifted from its seat and
allows coolant to flow through the overflow hose
into the overflow coolant tank no. 5.

Ensure ventilation holes are not obstructed.
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ws2007-007-001 _a

1. Outer cap vent
2. Inner cap vent

Tank Removal

Remove:
~ LH inner fender (refer to BODY)
— coolant tank support bolt no. 11

RADIATOR FAN RELAY (R1)

Relay Installation

NOTE: Relay may be inverted by 180° at installa-
tion and it will work correctly. Ensure to align tabs
of relay with terminals of fuse holder at installa-
tion.

- LB.5\
(r :
. ]| gLy R3
AT S e
' § e Y]
-

R1
x|
VF28-11F14-S01

s 200 14|

A gJ wossserusn o &) &
3 4 5 97@_/3 e

i 2 13 11 i2

vmi2006-020-003

V07C0SA

TYPICAL

— overflow hose no. 2
— support no. 12 and coolant tank no. 5.

Empty coolant tank.

Tank Installation

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

COOLANT TEMPERATURE
SENSOR (CTS)

Refer to ENGINE MANAGEMENT section for test-

R1: Radiator fan relay

Relay Operation Test

The easiest way to check the relay is to remove
it and bypass it with a jumper. If the radiator fan
is activated, replace the relay. See illustration to
find where to bypass the relay.

vmr2006-02C-050_a

RELAY R1 (RADIATOR FAN)

Relay Continuity Test
Remove relay.

Use the Fluke 111 multimeter (P/N 529 035 868),
and select the Q position.

Probe relay as follows.

ing and replacement procedures of the coolant TERMINAL RESISTANCE

temperature sensor (CTS). 0 o Open circuit
(oL)

62 www.midwestmanuals.com V2008050
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smr2007-027-050_a

Connect battery as shown and probe relay again
as follows.

TERMINAL RESISTANCE

0.5 Q max.
(continuity)

30 87

smr2007-027-060_a

If relay failed any test, replace it.

RADIATOR FAN

Radiator Fan Operation

The ECM controls the radiator fan via the input
of the coolant temperature sensor (CTS) and the
manifold air pressure and temperature sensor
(MAPTS).

The radiator fan should turn on when coolant tem-
perature reaches 98°C (208°F) and should turn off
when the coolant cools down at 95°C (203°F).

2008050 www.midwestmanuals.com 63
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CHECK MESSAGE IN
ENGINE INTAKE COOLING ENGINE MULTIFUNCTION LIMP HOME
TEMPERATURE TEMPERATURE FAN LIGHT GAUGE MODE
88°C
(190°F) Turns ON
85°C
(185°F) Turns OFF
98°C
(208°F) Turns ON
95°C
(203°F) Turn OFF
115°C - Check engine
(239°F) ON Turns ON - Hi Temp
118°C : Engine RPM
(244°F) ON Fashes L hors limited to 4000
Radiator Fan Test
Connect the vehicle to B.U.D.S. Refer to ENGINE
MANAGEMENT for procedure and connector lo-
cation.
In ACTIVATION folder, press COOLANT FAN but-
ton.
If fan turns, check CTS, wiring harness and con-
nectors. If all parts are good, replace the ECM.
If fan does not turn when COOLANT FAN button is
pressed, use the following troubleshooting chart
to resolve the problem.
64 www.midwestmanuals.com ¥m2008.050
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v

Isfanworking? > Everything is OK

yes

e —

> Replace fuse(s)

Bypass the relay

Y= > Replace relay.

Apply 12 Volts on fan connector

&l

no

> Replace fan
no e —— —
> Replace CTS _

Allworkwellz  |_"°_,|  Repairorreplace
Alworkwelll | GeRESERS |
y Yes -

TryanewECM

vmr2006-009-005_aen

Radiator Fan Removal
Remove radiator shroud.
Remove bolts no. 13.
Remove the radiator fan.

Radiator Fan Installation

For the installation, reverse the removal proce-
dure.

WATER PUMP HOUSING

It is located on the engine MAG side.

vmr2008-050
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Water Pump Housing Removal

/\ WARNING

To avoid potential burns, do not remove the
radiator cap or loosen the cooling drain plug
if the engine is hot.

Drain cooling system.

Remove radiator outlet hose from water pump
housing.

Remove screws retaining water pump housing.
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vmr2006-040-008_b

sl< 0\
1 2
TYPICAL

1. Cooling drain plug

2. Sealing ring

3. Screws

4. Water pump housing

Pull water pump housing to remove it.

Water Pump Housing Inspection

Check if gasket is brittle, hard or damaged and
replace as necessary.

vm2006-040-009_a

TYPICAL
1. Gasket

Water Pump Housing Installation

The installation is the opposite of the removal pro-
cedure.

CAUTION: To prevent leaking, take care that the
gasket is exactly in groove when you reinstall
the water pump housing.

Tighten screws of water pump housing in a criss
cross sequence.

66 www.midwestmanuals.com

WATER PUMP IMPELLER

Impeller Removal
Remove water pump housing.
Unscrew impeller.

vmr2006-040-010_b

1. Turn clockwise to unscrew

CAUTION: Water pump shaft and impeller have
right-hand threads. Remove by turning coun-
terclockwise and install by turning clockwise.

Impeller Inspection

Check impeller for cracks or other damage. Re-
place impeller if damaged.

Impeller Installation

The installation is the opposite of the removal pro-
cedure.

CAUTION: Be careful not to damage impeller
wings during installation.

WATER PUMP SHAFT AND SEALS

Shaft/Seal Removal

NOTE: It is not required to split crankcase to re-
place the water pump shaft and seals, but engine
removal is necessary.

Drain engine oil. Refer to LUBRICATION SYS-
TEM.

Drain gearbox oil. Refer to GEARBOX AND 4X4
COUPLING UNIT.

Remove CVT and inner cover. Refer to TRANS-
MISSION section.

vmr2008-050
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Subsection 05 (COOLING SYSTEM)

Remove engine from vehicle. Refer to ENGINE
REMOVAL AND INSTALLATION section.

Detach gearbox from engine. Referto GEARBOX
AND 4X4 COUPLING UNIT.

Remove engine drive shaft and engine PTO cover.
Refer to BOTTOM END.

Remove water pump housing and impeller. See
procedures in this section.

Pull out water pump gear to disengage the inner
drive gear.

1. Water pump gear
2. Inner drive gear

Sharply strike water pump shaft out with a plastic
hammer.

vmr2007-034-

Pull out water pump shaft through the engine
drive shaft opening.

NOTE: Pay attention to hold thrust washer to pre-
vent it from falling in crankcase.

vmr2008-050

vmr2007-034-102_a

1. Thrust washer here

CAUTION: If thrust washer is not on water
pump shaft, use a magnet to retrieve it inside
crankcase.

Using appropriate pliers, remove and discard the
retaining ring securing water pump gear on water
pump shaft.

To remove plastic gear from water pump shaft,
place gear between your fingers and briskly tap
shaft end.

5 ol
ysgt ™, |
vmr2007-034-103

Using 2 screwdrivers, pry out inner part of the ro-
tary seal.
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vmrZ007-034-104

To remove outer part of rotary seal, use an ex-
pander from puller kit (P/N 529 036 056).

Install expander snugly against outer part and pull
rotary seal out.

vmr2007-034-105_a

Remove inner oil seal.
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vmr2006-040-013_a

1. Inner oil seal
2. Rotary seal surface

CAUTION: Be careful not to damage the rotary
seal surface in crankcase.

Part Inspection

Inspect water pump gear for wear and damage on
the snap mechanism to the needle pin. Replace
if damaged.

Shaft/Seal Installation

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

NOTE: For installation use the torque values in
the exploded view. Ensure to use multipurpose
grease for oil seal.

CAUTION: Always replace rotary seal and wa-
ter pump shaft together. Also, install a new
inner oil seal (behind rotary seal) at the same
time.

Apply engine oil on the water pump shaft and in-
termediate shaft.

NOTE: Never use oil in the press fit area of the oil
seal and rotary seal.

Use the oil seal pusher (P/N 529 035 757) and the
installer handle (P/N 420 877 650) to install inner
oil seal.

vmr2008-050
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vmr2006-040-015_a

1. Handle
2. Pusher

Apply Molykote 111 (P/N 413 707 000) inside lips
of oil seal.

When installing the oil seal on the pusher, make
sure sealing lip points outside.

Push inner oil seal in place.

] V1
vmr2008-40-016_a

1. Inner oil seal
2. Installer handle with oil seal pusher

vmr2007-034-106

vmi2008-050

Slide water pump shaft with the new rotary seal
into crankcase.

To properly install water pump shaft with rotary
seal, use the rotary seal installer (P/N 529 035
766).

529 035 766

R400motr150A 1

www.midwestmanuals.com

1. Surface where rotary seal is pushed by too!

Use a plastic hammer and drive rotary seal into
crankcase.

vmr2007-034-107

From engine drive shaft opening, insert thrust
washer on water pump shaft in crankcase.

Using a flashlight and a mirror, position shaft hole
so that pin can be installed.

Position pin between your fingers, push in water
pump shaft to fully expose hole then install pin.

Position pin at equal distance out of shaft hole so
gear can be installed.
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vmr2007-034-108

Install water pump shaft gear.

NOTE: Ensure gear properly snaps on pin. A
screwdriver may have to be used to push gear in
place.

Use a 45° snap-ring pliers and install a NEW retain-
ing ring on pump shaft end.

CAUTION: Never use the retaining ring a sec-
ond time. Always install a new one.

After installation, water pump shaft with rotary
seal must rotate freely.

Carefully push in water pump gear while turning
to mesh with the inner drive gear.

B
SRR ‘S

vmr2007-034-100_b

1. Water pump gear
2. Inner drive gear

Tighten screws of the water pump housing cross-
wise.

Properly reinstall remaining parts. Refer to appro-
priate sections.

Refill all fluids.
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MAGNETO SYSTEM

SERVICE TOOLS

Description Part Number Page
crankshaft locking bolt ..., 529 035 617 oo 75
magneto puller.......oooo e, 529035 748 oo 75
crankshaft ProteCtor ........ovvviiiii i 529036 034 ..o, 75

SERVICE PRODUCTS
Description Part Number Page
Loctite 767 (antiseize lubricant) ............ccccvvvivvviiivieiiieiiieennn. 293 800 070 .. 78
pulley flange Cleaner...........ccoeoveeiiiiiiiciccee e 418 701 BOY susivormmsmuss sumsessnsmvanss i svmm s 75
Loctite Chisel (gasket remover)........ccccvvvvvieeeiiieiiie, 413708500 oo 73
Loctite 848 (QreN) ..ovovveieeeeeieeee e 413711400 oo 77
Drei Bond sealing compound ...........ccccovvvvvevieeciiiiiiiie, 420297 906 ..o 73
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10 Nem
(89 Ibfein)
8 Drei Bond sealing compound
" |°k t 0 Loctite 243
olykote .
1 / 4ANem
(35 Ibfsin)
Engine oil
: Loctite 767
10 Nem a (antiseize lubricant)
(89 Ibfein) .
150 Nem
(111 Ibfeft) 648
30 Nem
(22 |bfeft)
25 Nem
Engine oil (18 Ibfeft)
vmr2006-041-001_b
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Subsection 06 (MAGNETO SYSTEM)

GENERAL

Always perform the electric tests before removing
or installing whatever component.

During assembly/installation, use the torque val-
ues and service products as in the exploded view.

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

/\ WARNING

Torque wrench tightening specifications
must strictly be adhered to.

Locking devices (e.g.: locking tabs, elastic
stop nuts, self-locking fasteners, cotter pins,
etc.) must be installed or replaced with new
ones where specified. If the efficiency of
a locking device is impaired, it must be re-
newed.

PROCEDURES
MAGNETO COVER

Magneto Cover Removal
Drain engine oil {refer to LUBRICATION SYSTEM).
Remove plastic cover.

Remove crankshaft position sensor (CPS) and cut
tie raps.

Disconnect magneto connector.
Remove dipstick.
Remove magneto cover retaining screws.

vmr2008-051
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vmr2006-041-002_b

1. Magneto cover
2. Retaining screws
3. Crankshaft position sensor

Pull out magneto cover.

Magneto Cover Inspection and
Cleaning

Check magneto cover for cracks or other damage.
Replace if necessary.

NOTE: Clean all metal components in a non-
ferrous metal cleaner. Use Loctite Chisel (gasket
remover} (P/N 413 708 500), or suitable equiva-
lent.

/A WARNING

Wear safety glasses and work in a well

ventilated area when working with strong

chemical products. Also wear suitable
non-absorbent gloves to protect your hands.

Magneto Cover Installation

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

NOTE: At installation replace magneto cover gas-
ket.

Apply Drei Bond sealing compound {P/N 420 297
906) on stator cable grommet as shown in next
illustration.
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vmr2006-041-003_a

1. Apply Drei Bond sealing compound

Tightening sequence for screws on magneto cov-
er is as per following illustration.

vmr2006-041-004_a

TIGHTENING SEQUENCE

Refill engine with recommended oil.

STATOR

Stator Removal

Remove magneto cover (refer to MAGNETO COV-
ER above).

Remove screws securing holding strip.
Remove stator retaining screws then the stator.

74
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vmrz0064441-005_a

Stator

Stator retaining screws
Holding strip

Holding strip screws

AN =

Stator Inspection
Check stator condition. If damaged replace it.

Check if stator wires are brittle, hard or otherwise
damaged.

For electrical inspection, refer to CHARGING SYS-
TEM.

Stator Installation

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

CAUTION: When installing the stator take care
that the cable is in place (guide for the wire).

NOTE: There is only one position for the stator
{notch in the magneto housing cover).

vmr2006-041-006_a

1. Threads for cable holding strip
2. Notch for stator

vmr2008-051
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ROTOR

Rotor Removal

Lock crankshaft with crankshaft locking bolt
(P/N 529 035 617) (refer to BOTTOM END).

Remove magneto cover. Refer to MAGNETO

COVER above.

Remove screw and washer securing rotor to
crankshaft.

vmr2006-041-007_a

1. Screw M16
2. Washer
3. Rotor

Install magneto puller (P/N 529 035 748) and
crankshaft protector (P/N 529 036 034) then re-
move rotor.

vmr2006-041-008

MAGNETO PULLER

vmr2006-041-009

CRANKSHAFT PROTECTOR

NOTE: Use grease to place protector on crank-
shaft end prior to screw on the magneto puller.

vmr2008-051
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vmr2006-041-010_a

1. Rotor
2. Magneto puller

Screw magneto puller bolt to remove rotor.

Rotor Inspection

Check inner side of rotor for scratches or other
damage.

Check keyway of the rotor for wear or damages.

Check if trigger wheel teeth are bent or otherwise
damaged.

vmi2006-041-011_2

1. Rotor with trigger wheel

Check woodruff key and keyway on the crankshaft
for wear or damages.

Replace parts as necessary.

Rotor Installation

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

Clean crankshaft taper and rotor with pulley flange
cleaner (P/N 413 701 809).

CAUTION: Taper on crankshaft and rotor must
be free of grease.
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Oil sprag clutch in sprag clutch housing and install
sprag clutch gear.

vmr2006-041-016_b

1. Sprag clutch

2. Sprag clutch housing
3. Sprag clutch gear

4. Apply engine oil here

Slide rotor onto crankshaft. The woodruff key and
the keyway must be aligned.

Rotate starter double gear counterclockwise to
align intermediate gear teeth with sprag clutch
gear.

i

i
vmr2006-041-012_b

1. Starter double gear
2. Sprag clutch gear
3. Intermediate gear

SPRAG CLUTCH

Sprag Clutch Removal

Remove magneto cover (refer to MAGNETO COV-
ER above).

Loosen sprag clutch housing screws located in-
side rotor.

Remove rotor (refer to ROTOR above).
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Remove sprag clutch gear.

Remove sprag clutch housing screws and sprag
clutch housing.

vmr2006-041-013_a

1. Sprag clutch housing screws
2. Rotor

3. Sprag clutch

4. Sprag clutch housing

Sprag Clutch Inspection

Inspect sprag clutch and sprag clutch housing for
wear and damage.

Also check the collar of the sprag clutch gear.

Perform a functional test of the sprag clutch. To
do so, rotate sprag clutch gear in sprag clutch.

NOTE: Sprag clutch must lock in counterclock-
wise direction.

vmi2006-041-014_3

SPRAG CLUTCH FUNCTIONAL TEST
1. Lock

NOTE: Sprag clutch, housing and gear must be
replaced at the same time, if damaged.

Sprag Clutch Installation

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

vmr2008-051
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Apply Loctite 648 (green) (P/N 413 711 400) on Check needle bearing condition. Replace sprag
threads of sprag clutch housing screws. clutch gear if necessary.

Install screws but do not torque yet. 3

Apply engine oil on sprag clutch and inside sprag
clutch gear hole.

|

vmr2006-041-016_a

INSPECT
1. Teeth
2. Collar
3. Needle bearing

vmr2006-041-015_b

1. Sprag clutch
2. Sprag clutch housing

2 A0el ohgine ot v Sprag Clutch Gear Installation
Install rotor then torgue sprag clutch housing IQSLJpestallatlon 167116 FEVETRR &1 the PR Fre:
screws to 30 Nem (22 [bfeft), ' _ _ _

NOTE: Apply engine oil on needle bearing and col-
SPRAG CLUTCH GEAR lar of sprag clutch gear.
Sprag Clutch Gear Removal STARTER DRIVE GEARS
Remove rotor (refer to ROTOR above). The starter dri\_/e gears are located on the engine
Pull sprag clutch gear from the rotor. MAG side behind the magneto cover.

vmr2008-041-015_a vmr2006-041-017_a

1. Rotor 1. Intermediate gear
2. Sprag clutch gear . Starter double gear
Starter gear
Location pins

AWN

Sprag Clutch Gear Inspection

Inspect gear, especially teeth and sprag clutch col-
lar, for wear and other damage.

Eo0sesT www.midwestmanuals.com 7
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Gear Removal

Remove magneto cover (refer to MAGNETO COV-
ER above).

Remove location pins, starter double gear and in-
termediate gear.

Gear Inspection

Inspect gears and location pins for wear and dam-
age.

Replace parts as necessary.

Gear Installation

The installation is the reverse of the removal pro-
cedure. Pay attention to the following details.

Apply Loctite 767 (antiseize lubricant) (P/N 293
800 070) on starter gear before installing the
starter double gear.

Apply engine oil on location pins.

8 www.midwestmanuals.com
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INTAKE MANIFOLD, CYLINDER

HEAD AND CYLINDER

SERVICE TOOLS

Description Part Number Page
dial QAUGE .o 4714 104 700 ..o 86
crankshaft focking bolt..........cooo 529 035617 .ooviviieiiiiiiiiiieeeeeee 97,106
valve spring compressor Clamp . ....ocvieeeveeeeeeeeeececeee 529035724 ..ooovii 100
valve Spring COMPreSSOT CUD .. .vviiieeieeiiciiieeeeee e eiiiiiiieee s 529035764 ..o 100
valve guide installer .........cooovvviiveiiiii 529 035 BB3 ...vviireirireii i e 104
PiSTON TNNG COMPIESSOr . uuviviiiieiiieiiiee et a s e 529035919 .o 106
Circlipinstaller ... 529035 927 oot 110
valve gUIdE TEMOVET ....eiiiiiiiii e 529035924 ... 104
camshaft locking tool.......c..oooiiiiiiii e 529035926 ... 86, 90
PiStON MNQG COMPIESSOT .. ettt 529 035 977 oo 106
Circlip INStaller ..o 529 036 058 ....ooocvviiiieeeeee e 110
SERVICE TOOLS - OTHER SUPPLIER

Description Part Number Page
SNAP-0N PHEIS et YA 8230 e 102
SERVICE PRODUCTS

Description Part Number Page
Loctite 767 (antiseize lubricant) .........cccoovviviiiiieiiiie 293800070 oooiiiiiiiiieie e 104
BB www.midwestmanuals.com 7
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INTAKE MANIFOLD

0.5 Nem
(5 Ibf+in)
6 Nem
(53 Ibfein)
LoctiteOJ
243

6 Nem
(53 Ibf+in)

Loctite
243
4

6 Nem
(53 Ibfein)

d Engine oil

20 Nem
(15 Ibfeft)

vmr2008-047-002_a
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CYLINDER HEAD NO. 1

a p} Engine /

5 g il

oil @*7 T3 %' T9 .
See t ‘/ Loctite

R, 5 procedure 6 243

6
inside %g T 1} T7
o N _
A - AdLoctite
T5 .L-!‘;,“;'. ® / 243
2 :

FOALL -\

(R

Loctite
648

S

T1 |60 Nem (44 Ibfft) T7 |6 Nem (53 Ibf+in)
T2 30 Nem (22 Ibfft) T8 | 4.5 Nem (40 Ibfein)
T3 (20 Nem (15 Ibfeft) T9 (0.1 Nem (0.89 Ibfein)

T4 |12 Nem (106 Ibf+in) TTO 16 Nem (141 lbfin)
T5 |10 Nem (89 Ibfein) 'T11|5 N+-m (44 Ibfein)
T6 |7 Nem (62 Ibf+in)

vmr2007-036-001_a
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CYLINDER HEAD NO. 2

il (
R N
8Engine oil

T

' ~8 Loctite 243

Loctite T2

243
>

See
procedure
O inside

T1 [60 Nom (44 Ibf-ft) T7 [6 N°m (53 Ibf+in)
T2 [30 Nem (22 Ibfsft) T8 |4.5 N°m (40 Ibfein)
T3 [20 Nem (15 Ibfeft) T9 (0.1 Nem (0.89 Ibfein)
T4 [12 Nem (106 Ibfsin)|  |T10]/16 N°m (141 Ibf+in)
T5 [10 Nem (89 Ibf-in) T11/5 Nem (44 Ibfein)
T6 |7 Nem (62 Ibfin)

vmr2007-036-002_a

. www.midwestmanuals.com 2008052
Sales@midwestmanuals.com



Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 07 (INTAKE MANIFOLD, CYLINDER HEAD AND CYLINDER)

CYLINDERS AND PISTONS

Engine oil
)

Engine oil

Engine oil
]

vmr2006-043-003_b
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Section 03 ENGINE AND GEARBOX (V490/V660/V810)
Subsection 07 (INTAKE MANIFOLD, CYLINDER HEAD AND CYLINDER)

GENERAL

Components which are identical for both
cylinders/cylinder heads are identified in the
two exploded views by the same number. Com-
ponents which are different or which are, for
instance, present of one of the cylinders/cylinder
heads but not on the other, have different num-
bers. The information given below always relates
as a general rule.

Special reference is made in the text to work in-
structions which are not the same for cylinder
no. 1 and cylinder no. 2.

vmr2006-012-003_a

1. Cylinder 1 (front)
2. Cylinder 2 (rear)

When diagnosing an engine problem, always per-
form a cylinder leak test.

Always place the vehicle on level surface.

NOTE: For a better understanding, the many illus-
trations are taken with engine out of vehicle. To
perform the following instructions, it is not neces-
sary to remove engine from vehicle.

Always disconnect BLACK (-) cable from the bat-
tery, then RED (+) cable before working on the en-
gine.

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.

During assembly/installation, use the torque val-
ues 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.

84 www.midwestmanuals.com

/A WARNING

Torque wrench tightening
must strictly be adhered to.

specifications

Locking devices (e.g.: locking tabs, elastic
stop nuts, cotter pin, etc.) must be replaced
with new ones.

When disassembling parts that are duplicated in
the engine, (e.g.. valves), it is a strongly recom-
mended to note their position (PTO/MAG side,
front/rear cylinder) and to keep them as a “group”.
If you find a defective component, it would be
much easier to find the cause of the failure among
its group of parts (e.g.: you found a worn valve
guide. Abent spring could be the cause and it will
be easy to know which one among the springs is
the cause to replace it if you grouped them at dis-
assembly). Also, since used parts have matched
together during the engine operation, they will
keep their matched fit when you reassemble them
together within their “group”.

MAINTENANCE
VALVE ADJUSTMENT

NOTE: Check and adjust valve clearance only
when engine is cold.
Remove valve covers.

Before checking or adjusting the valve clearance,
turn crankshaft to TDC ignition of the respective
cylinder, see CAMSHAFT.

Using feeler gauge, check the valve clearance.

VALVE CLEARANCE

0.11 to 0.19 mm

EXHAUST (.0043 to .0075 in)
0.06 to 0.14 mm

INTAKE (.0024 to .0055 in)

If the valve clearance is out of specification, adjust
valves as follows.

NOTE: Use mean value of exhaust/intake to en-
sure a proper valve adjustment.

Hold the adjustment screw at the proper position
and torgue the locking nut.

vmr2008-052
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vmr2007-036-003_a

1. Adjustment screw
2. Locking nut
3. Feeler gauge

Repeat the procedure for each valve.

Before installing valve covers, recheck valve clear-
ance.

INSPECTION
LEAK TEST

Before performing the cylinder leak test, verify the
following:

— clamp(s) tightness

- radiator and hoses.

NOTE: For best accuracy, the leak test should be
done with the engine at normal operating temper-
ature.

/\ WARNING
Prevent burning yourself on hot engine parts.

Preparation
Disconnect battery.

/A WARNING

Always respect this order for disassembly;
disconnect BLACK (-) cable first.

Remove radiator cap.

/A WARNING

To prevent burning yourself only remove the
radiator cap by wearing the appropriate safe-
ty equipment.

vmr2008-052
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Remove any parts to have access to engine cylin-
der heads.

Unplug spark plug cable.

Clean spark plug area and remove spark plug from
cylinder head.

vmi2006-003-002_a

TYPICAL
1. Spark plug cable
2. Spark plug

Remove valve cover.

vmr2006-033-002_a

1. Valve cover screws

2. Valve cover

Rotate crankshaft until piston is at ignition TDC.
To turn crankshaft, there are two possible proce-
dures.

First Procedure
— Turn the drive pulley.

Second Procedure

- Remove plug screw with O-ring from magneto
cover.
- Use a 14 mm Allen key and turn crankshaft.
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CAUTION: Turn only clockwise to avoid loosen-
ing of magneto flywheel Allen screw.

Using the dial gauge (P/N 414 104 700), turn the
crankshaft and set the piston to precisely ignition
TDC.

.

vmr2007-003-001_a

TYPICAL
1. Dial gauge

NOTE: If a dial gauge is not available, use a screw-
driver or another similarly suitable tool.

CAUTION: Do not scratch or damage piston/
cylinder surface.

NOTE: At ignition TDC the marks on the camshaft

timing gear have to be paralle!l to cylinder head
base as per following illustration.

529 035 926

CAMSHAFT LOCKING TOOL

Leak Test
Connect to adequate air supply.
Set needle of measuring gauge to zero.

NOTE: All testers have specific instructions on
gauge operation and required pressure.

Install gauge adapter into previously cleaned spark
plug hole.

Supply combustion chamber with air pressure.

vmr2006-039-003_s

1. Marks on camshaft timing gear
2. Cylinder head base
3. Camshaft locking tool

Lock camshaft at TDC by using camshaft locking
tool (P/N 529 035 926).

&6 www.midwestmanuals.com
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TYPICAL
1. Leak Tester
2. Air supply hose

Note the amount or percentage of leakage (de-
pending on tester).

vmr2008-052
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ENGINE
CONDITION

Excellent condition

LEAKAGE
PERCENTAGE

0% to 15%
16% to 25%

Good condition

Fair condition; reduced

0, (o)
26% to 40% engine performance

Poor condition, diagnose

o :
i A igher and repair engine

Diagnosis

Listen for air leaks.

— air escaping on intake port/throttle body means
leaking intake valve(s) '

— air escaping on exhaust port means leaking ex-
haust valve(s)

— air bubbles out of radiator means leaking cylin-
der head gasket

- airfoil escaping from crankcase means dam-
aged gasket and/or loosened screws (refer to
BOTTOM END)

— air/coolant escaping from cylinder/head means
damaged gasket(s) and/or loosened screws (re-
fer to INTAKE MANIFOLD, CYLINDER HEAD
AND CYLINDER)

- air escaping into crankcase area means exces-
sively worn cylinder and/or broken piston rings
(refer to INTAKE MANIFOLD, CYLINDER HEAD
AND CYLINDER).

NOTE: For all the checkpoints mentioned above,
see the appropriate engine section to diagnose
and repair the engine.

Reassembly

Reverse the preparation procedure. Ensure to
respect torque values and use of appropriate
products/lubricants. Refer to exploded views in
other sections of this manual as required.

PROCEDURES
INTAKE MANIFOLD

Intake Manifold Removal

Disable fuel pump using B.U.D.S. Look in the Ac-
tivation tab.

vmr2008-052
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Release fuel pressure by running engine until it
runs out of gas.

/\ WARNING

The fuel hose may be under pressure. Cov-
er the fuel line connection with an absorbent

shop rag. Slowly disconnect the fuel hose
to release the pressure. Wipe off any fuel
spillage.

Remove seat, both side panels, central panel and
dash board. Refer to BODY.

Remove the cover of the air filter housing.
Remove the air filter.

Unscrew bolts securing the air filter housing to
frame.

Unscrew the lower clamp retaining the manifold
adapter between throttle body and intake mani-
fold.

=
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1. Manifold adapter
2. Throttle body
3. Arr filter housing

Remove the manifold adapter.
Unplug fuel lines from injectors.
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Disconnect both injectors and the manifold air
pressure temperature sensor (MAPTS).

vmr2008-047-004_a

1. MAPTS
2. Fuel lines
3. Injectors connectors

Unscrew intake manifold from cylinders.
Remove intake manifold from vehicle.

NOTE: To remove fuel injectors from intake man-
ifold, refer to ENGINE MANAGEMENT.

Intake Manifold Inspection

Check intake manifold for cracks, warping at
flanges or any other damage. Replace if neces-
sary.

Intake Manifold Installation

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

Torque manifold screws to 20 Nem (15 Ibfeft) one
cylinder at a time.

Re-enable fuel pump using B.U.D.S.

VALVE COVER

Cover Removal
Remove distance screws of valve cover.

vmr2006-039-002_a

1. Distance screws
2. Valve cover

Remove valve cover and gasket.

1§ Mo . { | mg ,
<. FostPump - - RA00MOLr53A
QEﬂlMud Onmhlsd Ve
5 alve cover
/M 2. Gasket
PUNEE, J Repeat the procedure for the other valve cover if
S e ] required.
- Relay) ;
L R Cover Inspection
s Ponibhcomrwiore Check the gasket on the valve cover if it is brittle,
14 f . cracked or hard. If so, replace the gasket.
Cover Installation
- P B | For installati h |
ey or installation, reverse the removal procedure.
Torque the valve cover distance screws in a criss-
Cross sequence.
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TIMING CHAIN TENSIONER

NOTE: Before removal and installation, make sure
that the respective cylinder is set to TDC ignition.
Refer to CAMSHAFT.

Tensioner Removal
/A WARNING

Timing chain tensioner is spring loaded. Nev-
er perform this operation immediately after

the engine has been run because the exhaust
system can be very hot. Wait until exhaust
system is warm or cold.

Remove chain tensioner plug.
Unscrew chain tensioner plug.

Remove O-ring, spring and chain tensioner
plunger.

vmr2006-043-004_a

Chain tensioner plug
O-ring

Spring

Chain tensioner plunger

AN =

Unscrew screws retaining chain tensioner hous-
ing.
Remove chain tensioner housing with O-ring.

vmr2008-052
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1. Chain tensioner screws
2. Chain tensioner housing
3. O-ring

Tensioner Inspection

Check the housing for cracks or other damages.
Replace if necessary.

Check chain tensioner plunger for free movement
and/or scoring.

Check if O-rings are brittle, cracked or hard. Re-
place if necessary.

Check spring condition.
worn.

Replace if broken or

Tensioner Installation

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

NOTE: Before installing the chain tensioner make
sure, that the camshaft timing gear can be moved
back and forth.
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vmr2007-036-004_a

MOVE GEAR BACK AND FORTH

Apply engine oil on the plunger before installing.

NOTE: Slightly screw in the plunger until the tim-
ing chain allows no more back and forth move-
ment of the camshaft timing gear. Then screw in
the plunger an additional 1/8 turn to reach the re-
quired torque of 0.1 Nem (.9 Ibfein).

CAUTION: Improper adjustment of the timing
chain will lead to severe engine damage.

Fit the spring on one side into the slot of the plug
screw and on the other side into the plunger. Turn
spring only clockwise in order to fit the spring end
into the notch of the plunger and to avoid loosen-
ing the plunger during spring installation. Do not
preload the spring.

NOTE: Do not forget to place the O-ring on chain
tensioner plug.

Then compress the spring and screw in the plug
screw.

Finally, tighten the plug screw to 4.5 Nem
(40 Ibfein).

CAMSHAFT TIMING GEAR

Gear Removal
Remove the valve cover.

Turn crankshaft to TDC ignition of the respective
cylinder, see CAMSHAFT.

Unscrew timing chain tensioner.
Remove camshaft timing gear screw.

To prevent timing chain stretching during removal
of camshaft timing gear screw, use the camshaft
locking tool (P/N 529 035 926).

%0 www.midwestmanuals.com

529 035 926

vmr2008-043-006_a

1. Camshaft locking tool

2. Camshaft timing gear screw

3. Camshaft timing gear

4. Trigger wheel (cylinder head 1 only)

Remove the camshaft timing gear.
NOTE: Secure timing chain with a retaining wire.

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 gear, refer to BOTTOM END sec-
tion, see CRANKSHAFT.

Gear Installation

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

Clean mating surface and threads of camshaft pri-
or to assemble camshaft timing gear.

vmr2008-052
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1. Mating surface on camshaft
2. Threads for camshaft screw

Camshaft timing gear and crankshaft must be at
TDC ignition position before installing the timing
chain.

CAUTION: Crankshaft and camshaft must
be locked on TDC ignition position to place
camshaft timing gear and timing chain in the
proper position.

Install camshaft timing gear so that the timing gear
tabs are located into the flat zone of the camshaft.

The printed marks on the camshaft timing gear
must be paralle!l to the cylinder head base. See
the following illustration for a proper positioning.

vmr2008-052
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1. Printed marks on camshaft timing gear
2. Cylinder head base

3. Camshaft timing gear

4. Timing gear tab

Install trigger wheel on camshaft timing gear of
cylinder 1.

vmr2006-043-006_a

1. Camshaft locking tool

2. Camshaft screw

3. Camshaft timing gear

4. Trigger wheel (cylinder head 1 only)

When the camshaft timing gear and the timing
chain are installed, remove the crankshaft locking
bolt as well as the camshaft locking tool.
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NOTE: Before installing the camshaft screw ad-
just the chain tension (see CHAIN TENSIONER be-
low) and check again if marks on the timing gear
are parallel to cylinder head base.

Reinstall all other removed parts.

ROCKER ARM

Rocker Arm Removal
Remove valve cover.

Remove chain tensioner and camshaft timing gear
no. 1.

Remove Allen screw and camshaft retaining plate.

R400motré6A |

1. Cylinder head
2. Allen screw
3. Camshaft retaining plate

Remove rocker arm shafts.

Remove rocker arm assembly (exhaust side and
intake side) with adjustment screws and nuts.

92 www.midwestmanuals.com
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Rocker arm shaft

Rocker arm (exhaust side)
Rocker arm (intake side)
Adjustment screw
Locking nut

OALN =

Remove thrust washers no. 2.

CAUTION: Pay attention not to lose thrust
washers or drop them into the timing chain
compartment.

R400MOtr67A 4

1. 2 thrust washers

2. Rocker arm (exhaust side)

3. Cylinder head — spark plug side
4. Big taper to spark plug 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 if necessary.

vmr2008-052
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R400motr68A

1. Rocker arm (exhaust side)
2. Roller
A. Bore for rocker arm shaft

Measure rocker arm bore diameter. |f diameter is
out of specification, change the rocker arm assem-
bly.

ROCKER ARM BORE DIAMETER

12.036 to 12.050 mm
NEW (4739 10 4744 in)
SERVICE LIMIT 12.060 mm (.4748 in)

Check adjustment screws for free movement,
cracks and/or excessive play.

R400motr69A

1. Free movement of adjustment screw top

Rocker Arm Shaft

Check for scored friction surfaces; if so, replace
parts.

Measure rocker arm shaft diameter.

R400motr70A

A. Measure rocker arm shaft diameter here

vm2008-052

ROCKER ARM SHAFT DIAMETER

12.000 to 12.018 mm
NEW (4724 to 4731 in)
SERVICE LIMIT 11.990 mm (.4720 in)

Any area worn excessively will require parts re-
placement.

Rocker Arm Installation

NOTE: Use the same procedure for exhaust and
intake rocker arm.

Apply engine oil on rocker arm shaft.

Install the rocker arm shafts with the chamfered
edge first and use following procedure.

Insert a rocker arm pin through rocker arm pin
bore.

Install a thrust washer no. 2 then the proper rocker
arm no. 3 (exhaust side) or no. 4 (intake side).

Push in rocker arm shaft until its chamfer reaches
the end of rocker arm bore.

!

vmr2006-043-016_b

1. Rocker arm shaft
2. Thrust washer (timing chain side)
3. Thrust washer (spark plug side)

Place the other thrust washer and push rocker arm
shaft to end position.

Install the camshaft retaining plate no. 5.

TIMING CHAIN
Refer to BOTTOM END, see TIMING CHAIN.

www.midwestmanuals.com 9

Sales@midwestmanuals.com



WWW. ITTIOWeEStTanualsS com
Section 03 ENGINE AND GEARBOX (V490/V660/V810)

Subsection 07 (INTAKE MANIFOLD, CYLINDER HEAD AND CYLINDER)

CYLINDER HEAD

Cylinder Head Removal

The removal procedure is the same for both cylin-
der heads.

Drain coolant (refer to COOLING SYSTEM).

NOTE: Before removing cylinder head, blow out
remaining coolant by air pressure. During cylinder
head removal, the remaining coolant in cylinder
head could overflow into the engine and a little
quantity of coolant could drop into the engine. In
this case, the engine oil will be contaminated.

Disconnect spark plug wire.

Disconnect temperature sensor connector, locat-
ed at rear cylinder head.

Disconnect camshaft sensor, located at front cylin-
der head.

Remove both side panels and both inner fenders
{refer to BODY).

Remove exhaust pipe springs or exhaust pipe
clamp.

Unscrew exhaust pipe nuts.
Unplug radiator inlet hose.
Remove air filter housing.
Remove throttle body.

Remove the intake manifold (see INTAKE MANI-
FOLD above.

Remove the chain tensioner (see CHAIN TEN-
SIONER above).

Remove the valve cover and its gasket (see VALVE
COVER above).

Remove the camshaft timing gear.

Unscrew cylinder head screws M6 and M10 re-
taining cylinder head and cylinder to cylinder base.

% www.midwestmanuals.com
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1. Cylinder head screws M10
2. Cylinder head screws M6

Pull up cylinder head.
Remove chain guide.
Remove the cylinder head gasket and scrap it.

R400motr72A

1. Cylinder head

2. Timing chain

3. Chain guide

4. Cylinder head gasket

Cylinder Head Inspection

Inspect timing chain guide for wear, cracks or oth-
er damages. Replace if necessary.

Check for cracks between valve seats, if so, re-
place cylinder head.

Check mating surface between cylinder and cylin-
der head for contamination. If so, clean both sur-
faces.

Clean oil support through the cylinder head from
contamination.

vmr2008-052
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R400motr73A

1. Oil port to lubricate camshaft lobes intake/exhaust
2. Qil supply to camshaft bearing journal timing chain side
3. Oil supply to camshaft bearing journal spark plug side

Cylinder Head Installation

NOTE: The cylinder heads are not identical in de-
sign. Do not invert the cylinder heads at assem-

bly.

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

Ensure dowel pins no. 9 are in place.

CAUTION: Chain guide has to be fixed between
cylinder and cylinder head.

-~

2 11
. i
R400motr74A - -

1. Chain guide (fixed between cylinder and cylinder head)
2. Chain tensioner guide {mounted in crankcase)

Install a NEW cylinder head gasket.

First, torque cylinder head screws M10 in criss-
cross sequence to 20 Nem (15 Ibfeft) then finish
by tightening to 60 Nem (44 Ibfeft).

Install cylinder head screws M6.

vmr2008-052
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1. Cylinder head screws M10
2. Cylinder head screws M6

Check chain guide for movement.

Remove crankshaft locking bolt and reinstall plug
screw with sealing ring.

CAMSHAFT

NOTE: The engine is equipped with two different
camshafts.

vmr2007-036-100_a

1. Camshaft of cylinder 1
2. Camshaft of cylinder 2

Camshaft Timing

NOTE: If a piston (of cylinder 1 or 2) is set to TDC
ignition, the camshaft timing gear of the opposite
cylinder must be in the following position.
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TYPICAL
1. Marks on timing gear of the opposite cylinder
2. Cylinder head base

Camshaft Timing Cylinder 2

Turn crankshaft until piston is at TDC ignition as
follows.

Remove spark plug of both cylinders.
Remove valve covers of both cylinders.

Remove the plug screw and O-ring of magneto
cover.

vmir2006-043-009_a
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1. Plug screw
2. O-ring

Remove the crankshaft position sensor (CPS).
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1. Crankshaft position sensor
2. Screw

Use a 14 mm Allen key to turn crankshaft until
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