

















1989 BOMBARDIER SNOWMOBILES
SHOP MANUAL

INTRODUCTION

This Shop Manual covers the following Bombardier made
1989 snowmobiles.

MODELS MODEL NUMBER
ELAN® 3046
ALPINE® Il 503 3348
SAFARI CITATION® 3233
SAFARI CITATION® E 3234
TUNDRA* 3235
TUNDRA* LT 3236
SAFARI SCOUT* 3638
SAFARI SCOUT* E 3639
SAFARI SAGA* 3632
SAFARI CHEYENNE* 3234
SAFARI VOYAGEUR* 3637
SAFARI ESCAPADE* 3635
FORMULA* MX 3735
FORMULA* MX LT 3736
FORMULA* PLUS 3737
FORMULA* PLUS LT 3738
FORMULA* MACH | 3739

®*Trademarks of Bombardier inc.

Furthermore, each vehicle has its particular vehicle serial
number.

Serial number meaning:

(TYPICAL)

A015 007 023

Vehicle serial number

The engine also has a serial number.

Liguid-cooled engines

AD00 002 062

Engine serial number

0000 00000

N N
Model no Vehicle no

AO000 000 013

Fan-cooled engines

A007 002 001

Engine serial number







1989 BOMBARDIER SNOWMOBILES
SHOP MANUAL

When ordering parts always refer to the parts catalog.

The illustrations show the typical construction of the dif-

ferent assemblies and, in all cases, may not reproduce

the full detail or exact shape of the parts shown, howe-

ver, they represent parts which have the same or a similar
function.

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

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

CAUTION : Most components of those 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. Mis-
matched or incorrect fasteners could cause damage
to the vehicle or possible personal injury.

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

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

Technical Publications
Bombardier Inc.
Valcourt (Quebec) Canada
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Section 01 TOOLS
Sub-section 02 (SERVICE TOOLS)

TUNE UP
SERVICE TOOL PURPOSE APPLICATION
Carburetor tool kit To ease disassembly and assembly All models

404 1120 00

A00O 001 087

of carburetor

01-02-2













Section 01 TOOLS
Sub-section 02 (SERVICE TOOLS)

TRANSMISSION

529 0060 00

AD16 001 008

A016 001 OT1

Inner flare tool
529 0061 00

>

AQ16 001 009

AQ16 001 010

SERVICE TOOL PURPOSE APPLICATION
Fork To maintain slider shoes during TRA clutch
529 0055 00 removal and assembly

A016 001 001 A016 001 002
QOuter flare tool To flare kahrlon bushing in inner half TRA clutch

01-02-6







Section 01 TOOLS

Sub-section 02

(SERVICE TOOLS)

TRANSMISSION

AQO1 001 049

AQ01 001 048

SERVICE TOOL PURPOSE APPLICATION
Alignment bar Used as go/no go gauges to check TRA clutch
529 0071 00 pulley alignment

Formula MX

Formula MX LT
Formula PLUS
Formula PLUS LT
Formuta MACH |
Alpine I

Spring scale hook
529 0065 00

A001 001 043

To hook the spring scale to driven
pulley when checking pre-load

A001 001 044

All models except Elan

01-02-8







Section 01 TOOLS

Sub-section 02 (SERVICE TOOLS)

TRANSMISSION

420 4760 20

A000 002 048

installation

A017 003 011

SERVICE TOOL PURPOSE APPLICATION
3-speed transmission To remove the bearings from the Alpine 1l
bearing extractor drive shaft and the lay shaft
1- screw M8 x 25 (2)
420 2402 75
2- plate
] 420 9777 00
3- half ring (2)
420 8763 30
o o _
oo @ P 4- ring
420 9774 80
A000 002 047 A017 003 006
Transmission ball mounting pin Transmission cover index rod ball Alpine I

01-02-10







Section 01 TOOLS
Sub-section 02 (SERVICE TOOLS)

ENGINE

SERVICE TOOL

PURPOSE

APPLICATION

Magneto puller ring
420 8766 b5

AQ00 002 044

Used with crankshaft locking tool
(P/N 420 8766 40) & magneto puller
to remove flywheel

Puller
ring

Puller

A013 002 008

Magneto puller ring
420 8760 80

A000 002 063

Magneto puller

247 engine 420 9762 35
263,377, 420 8760 65
467,503,637

engines

A000 002 046

Used with magneto puller to remove
flywheel

Puller

A000 002 045

All engine types
except 247

All engine types

01-02-12




Section 01 TOOLS

Sub-section 02 (SERVICE TOOLS)

ENGINE

SERVICE TOOL

PURPOSE

APPLICATION

Magneto coil centering tool
420 8769 22

AQ01 001 067

To adjust the gap between coils and
flywheel

il

"

A001 004 003

All Nippondenso CDI

Mounting support
420 8768 30

Screw M10 x 16 mm
420 8416 60

A002 001 002

To hold engine

A003 002 001

253 engine type
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Section 01 TOOLS

Sub-section 02 (SERVICE TOOLS)

ENGINE

SERVICE TOOL

PURPOSE

APPLICATION

Connecting rod holder
420 9779 00

AOQ00 002 023

Connecting rod

A000 002 024

Holder

247 engine type

Piston pin puller
529 0068 00

1. Spring pin
372 1010 00

2. Stop notch
529 0068 01

AQ01 001 045

To remove piston pin

A001 001 046

All engine types
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Sub-section 02

Section 01 TOOLS
(SERVICE TOOLS)

ENGINE

SERVICE TOOL

PURPOSE

APPLICATION

Piston circlip installer
529 0086 00

AQO01 001 061

To install circlips on piston

Place

circlip in Restrain

7 il

CAUTION : Ensure that the circlip
is well seated and correctly posi-
tioned in the piston groove.

AO001 001 062

All engine types

Piston pin/connecting rod bearing
centering tool
529 0091 00

A001 007 063

To center the piston pin with the
connecting rod bearing during
installation

NOTE : The circlip on the opposite
side can be installed before pin
installation, the tool will easily go out.

AQ0Y 001 064

All engine types

01-02-15



Section 01 TOOLS

Sub-section 02 (SERVICE TOOLS)

ENGINE

SERVICE TOOL

PURPOSE

APPLICATION

Ring compressor

A) 420 8760 90

B) 420 8769 74

C) 420 8769 70

A001 001 065

To compress piston rings when
inserting piston in cylinder

A001 001 066

A} 377 engine type

B) 467 engine type

C) 253, 503, 536
engine types

01-02-16




Section 01 TOOLS
Sub-section 02

(SERVICE TOOLS)

ENGINE

SERVICE TOOL

PURPOSE

APPLICATION

Puller assembly
420 8762 96
With 145 mm screw

Accessories —

AQ00 002 017

To remove crankshaft bearings

A000 002 018

All engine types

PULLER ASSEMBLY

APPLICABLE TO ENGINE TYPES

COMPONENT PIN 247 | 253 | 377 | 467 503 536 | 583
Screw M16 x 145 420 9407 55
PULLER ASSEMBLY P/N
ACCESSORIES

Screw M8 x 70 (2) 420 8412 00
Screw M8 x 40 (2} 420 8406 80
Crankshaft protector PTO 420 8765 50
Crankshaft protector PTO 420 8765 52
Crankshaft protector MAG 420 8765 57
Crankshaft protector MAG 420 8765 55
Protection cap 18 mm MAG 420 9768 90
Protection cap 22 mm MAG 420 8764 02
Distance ring 420 8765 60
Distance ring 420 8765 65
Distance ring 420 8765 67
Puller ring 4209774 80
Puller ring 420 9774 90
Half ring ass'y 420 2760 20
Half ring ass'y 420 9774 70

01-02-17



Section 01 TOOLS

Sub-section 02 (SERVICE TOOL)

ENGINE
SERVICE TOOL PURPOSE APPLICATION
Crankshaft feeler gauge On PTO side PTO: 377 & 503

420 8766 20

R=

A000 002 037

A000 002 038

engines

Bearing simulator
420 8761 bb

A000 002 053

To adjust crankshaft end-play

A001 002 036

253 engine type

Injection pump gear holder
253 & 377 engines
420 8766 95

AQ00 001 109

467, 536 & b83 engines
420 2779 00

=

A000 002 042

A000 002 043

All oil injection engines

01-02-18




Section 01 TOOLS

Sub-section 02 (SERVICE TOOLS)

ENGINE

SERVICE TOOL

PURPOSE

APPLICATION

Rotary valve shaft pusher
420 8766 12 (for 10 mm shaft)

A000 002 015

A000 002 016

467, 536 & 583
engine types

Polyamid ring pusher
420 2769 30

AQ000 002 035

To install polyamid ring in crankcase

A0Q0 002 036

247 engine type

Engine seal pusher
420 9779 20

AQ00 002 031

Seal pusher

Crankcase half

A000 002 032

247 engine type
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Section 01 TOOLS

Sub-section 02 (SERVICE TOOLS)

ENGINE

SERVICE TOOL

PURPOSE

APPLICATION

Seal protector sleeve

PTO 420 9779 10
MAG 420 2769 00

D

A000 002 013

To avoid seal damage during
crankshaft installation

Seal protector sleeve
(on crankshaft)

AQ00 002 014

247 engine type

Seal protector sleeve

420 8769 80 (for 10 mm shaft)

(D

A000 002 013

To avoid seal damage during rotary
valve shaft installation

AQ13 002 012 A000 002 013

467, 536 & H83
engine types

Rotary valve seal pusher
420 8766 05

AQQ0 002 034

To install seal and rotary
valve shaft

AQ13 002 020

467, 536 & b83
engine types

01-02-20







Section 01 TOOLS
Sub-section 02

(SERVICE TOOLS)

ENGINE

SERVICE TOOL

PURPOSE

APPLICATION

Cylinder aligning tools

377, 503 engines 420 8761 71 Alitgni'ng
(e]e}
0] o o ©

AQ00 001 106

Screw M8 x 25 mm

377, 603 engines 420 2402 75

AQ17 002 001
E Aligning tools
no 420 8765 70
£000 002 020 ;ilﬂij— Nl ‘ﬁix—!‘.\
BT s e TS

467 engine 470 87656 75 ‘lil-—\pllnllr-\[m :

536 & 583 engines 420 8765 70 _ ==

| Pe___© @ w ol

!o @ =) @ @ i!
A000 001 007 A015 002 052

To align cylinders

Twin cylinder engines

Exhaust flange aligning tool

467,536 engines 420 8769 00

A000 001 008

.“‘I [ |£r

Fm t

Exhaust flange
aligning tool
P/IN 420 8769 00

A000 0071 008

A015 002 052

01-02-22
















Sub-section 03

Section 01 TOOLS
(SERVICE PRODUCTS)

SERVICE PRODUCTS

SERVICE PRODUCT

PURPOSE

APPLICATION

Silastic 732 RTV
747 0020 00

AQ00 001 117

To seal joints.

Flat washers on cylinders
of 536 engine type.

PST Pipe Sealant with Teflon (50 ml)
413 7023 Q0

AQDO 001 104

To seal pipe fittings. Prevents
leakage and vibrational loosening.

Engine pipe plugs.

Retaining Compound RC/609 (10 ml)
413 7031 00

AOQQ0 001 100

A bonding compound for use on
unthreaded metal cylindrical parts
to prevent vibrational loosening
and wear.

Drive and driven pulley
bushings.

Gasket Eliminator 515 (50 ml)
413 7027 00

ADOOQ 001 101

Makes, dresses and repairs gaskets
of sizes and shapes.

Crankcase halves.
Transmission and gearbox
mating surfaces.

Super Bonder Adhesive 495 (3 ml)
413 7032 00

A000 001 103

Bonds nonporous materials in
seconds. For use on metal, vinyl,
plastic, rubber and ceramic.

"“L""-plates in posi-steer
suspension.

Lock'n seal {242) blue
medium strength (10 ml)
413 7030 00

ADOD 001 110

A medium-strength adhesive for
threadlocking and threadsealing.
Vibration-proof nuts, bolts and
SCrews.

General purpose, nuts,
bolts screws.

Magneto ring nut,
crankcase studs, etc.

Lock’n seal {271) red
high strength (10 mi)
413 7029 00

AQ00 001 102

Hi-strength threadlocking
threadsealing adhesive for
large parts.

Fasteners and studs
under 1" dia.

01-03-1




Section 01 TOOLS
Sub-section 03

(SERVICE PRODUCTS)

SERVICE PRODUCT

PURPOSE

APPLICATION

Molykote G-n paste
(2.8 0z)
413 7037 09

A000 001 064

A balanced blend of molybdenum
disulfide and other lubricating
solids to handle extreme pressure.
Reduces frictional force and
surface damage. Provides cxcellent
protection against fretting wear
temperature range from

-100°F to 750°F (-73°C to 399°C).

For rewind starter
locking spring. (Not
to be used on rewind
springs as is does not
stay on when dried).

G.E. Versilube G341 M
8 oz
413 7040 00

A000 001 085

This General Electric silicone lubricant
is highly resistant to oxidation, shear
and heat decomposition - and will
provide excellent lubrication over
tong intervals of no maintenance
under temperatures from -73°C to
240°C such conditions. Lubricates
under {-100°F to 400°F)

Used to lubricate
manual starter rewing
spring. (not to be used
on rewind starter locking
makes it run out).

Primer crankcase sealant
spray (6 oz)
413 7024 00

AQ00 001 066

Very fast cure primer. Primer NF
provides fixturing in only 15-30
seconds with full cure in 4 hours
or less. On part life is 30 minutes
and parts should be assembled as
soon as possible after adhesive is
applied.

Mainly used when
assembling engine
crankcases.

STRIPPER NO 157
413 7021 00

A000 001 092

For cleaning mating surfaces
before assembly.

Used to clean mating
surfaces.

Antiseize lubricant
(12 oz)
413 7010 00

W g
Paarsav
N

ul |wTi-sEIE
“! |LugricanT
!

;
Py
<

AQQ0 001 068

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

Unpainted surfaces of
drive pulley countershaft.

Silicone dielectric grease (3 0z)
413 7017 00

AQQO 001 069

Special dielectric grease that
prevents moisture and corrosion
build-up in electric connections.

On all electric connections.
High tension coil.

Spark plug connections.
Connector housings, etc.

01-03-2




Sub-section 03

Section 01 TOOLS
(SERVICE PRODUCTS)

SERVICE PRODUCT

PURPOSE

APPLICATION

Grease tube LMZ no 1

Multi purpose Lithium based

Mainly used between

(400 g) grease containing zinc monoxide regulators or rectifiers
413 7064 00 which makes it a good conductor and upper column to
for heat & electricity. transfer the heat build-up
T = ¢ and to assure a good
a GRAISSELMZ Nod : ground.
AQ000 001 070
Clutch lube Special low temperature metallic For roller round
(4 oz) lubricant for clutch shafts only. shaft drive pulleys.
413 8007 Q0

AQ00 001 071

Chaincase oil

Specially formulated oil for chain

Chaincase lubricant on

(250 ml) and roller lubrication. Assures all models.
413 8019 00 proper lubrication at low
temperatures.
AQ00 001 089
Blizzard oil Specially formulated oil that meets | All models.

496 0135 00 (500 ml)

AQC0O 001 074

lubrication requirements of the
Bombardier-Rotax engine.

Injection oil
496 0133 00 (1 litre)
496 0140 00 (4 litres)

AQ00 D01 075

This oil will flow at -40°C (-40°F).
Compounded of base oils and
additives, specially selected to
provide outstanding lubrication,
engine cleanliness and minimum
spark plug fouling.

Fully efficient for :
INJECTION, PRE-MIX,
ROTARY VALVE.

All engine types.

Bearing grease
{400g)
413 7061 00

AQ00 001 093

Multi-purpose lithium based grease.
It is an antifriction, anticorresion
and water resistant bearing grease
for use through temperatures
between -40° to 95°C

(-40° to 200°F).

For idler bearings, ski legs,
leaf spring cushion pads,
seal interior lips, rear hub
bearings, bogie wheels,
countershaft bearings,
etc...

01-03-3



Section 01 TOOLS
(SERVICE PRODUCTS)

Sub-section 03

SERVICE PRODUCT PURPOSE APPLICATION
Primer for gasket eliminator General purpose primer. Mainly used when
413 7053 00 Primer N assures fixturing of parts | assembling engine
in 15-30 minutes and full cure in crankcases and
12 hours or less. On part life is 30 | transmission cases.
days, but it is recommended that
parts be joined within 10 minutes
after adhesive is applied over
primer.
A000 001 077
Paint For frame touch-up. Elan, Alpine |l
413 4010 00 Black semi-gloss
(Spray can)
413 4031 00 lce orange For hood touch-up. Alpine I
(Spray can)}
ADOO 001 094
496 0141 00 Storage ol To protect engine from rust during | All models.
{350 g spray can) storage period.
ADOO 001 116

01-03-4




Section 02 ENGINE
Sub-section 01 (247 ENGINE TYPE)

247 ENGINE TYPE

ENGINE REMOVAL AND INSTALLATION

Engine support and muffler

34
22 Nem
10 {16 |bfeft) Cﬁw
2
34 35
f? mﬁw '
Bl
Q Ry
N >
» @/
/// ]
// 37
.
16 Nemn
(142 {hfein)

31 Nem
2 — &3 ~23 77 (23 Ibff)

& -26 - @

~
38 Nemn [
(28 Ibfeft) 39

A002 002 069

02-01-1




Section 02 ENGINE
Sub-section 01 (247 ENGINE TYPE)

. Metal screw 8 x 5/8 (2)

. Washer (2)

. Rubber spacer (2)

. Air duct

. Hexagonal screw 1/4 x 20
Washer

. Stud M8 x 19 (2)

. Muffler gasket

. Lock washer 8 mm (2)

10. Hexagonal nut 8 mm (2)
11. Muffler

12. Bushing

13. Washer

74. Rubber washer

15. Hexagonal screw M8 x 25
76. Exhaust grommet

17. Starter grip

18. Rubber buffer

19. Distance sleeve 22 mm (4)
20. Stud M10 x 42 (4)

21. Elastic stop nut 3/8-24 (4)

©OND oA WN =

22. Washer (4)

23. Elastic stop nut 5/16-24 (4)
24. Engine support

25. Lock washer 10 mm (4)
26. Hexagonal nut 10 mm (4)
27. Cross support (2}

28. Vibration damper (4)

29. Threaded spacer (4)

30. Carriage boft 3/8-24 (4)
317. Knurled screw 5/16-24 (4)
32. Hotax engine 247

33. Exhaust socket

34. Spring (4)

35. Connecting tube

36. Muffler female ball joint

37. O-ring

38. Heat shield

39. Elastic stop nut 1/4-20 (2)
40. Washer (3)

47. Hex. cap screw 1/4-20 x 3/4 in (2)

REMOVAL FROM VEHICLE

Remove or disconnect the following then lift engine from
vehicle :

— console

— pulley guards

— drive belt

— muffler

— primer hose

-~ decompressor cable
— throttle cable

— fuel lines

— impulse line

— electrical connectors
- - separate steering column support at upper column
— engine mount nuts

ENGINE SUPPORT AND MUFFLER
DISASSEMBLY & ASSEMBLY

10,23,26, Manifold nut, engine support
nut & engine mount nut

Torque the manifold nuts to 22 Nem (16 Ibfeft).
Torque the engine support nuts to 31 Nem (23 Ibfeft).
Torgue the engine mount nuts to 38 Nem (28 Ibfeft).

02-01-2

INSTALLATION ON VEHICLE

To install engine on vehicle, reverse removal procedure.
However, pay attention to the following :

— Check tightness of engine mount nuts, and drive pul-
ley screw.

— After throttle cable installation, check maximum throttle
slide opening.

-— Check pulley alignment and drive belt tension.

— Should a light exhaust leak is experienced at muffler
ball joint, Dow Corning sealer #763 RTV can be used.

However after some hours of use, carbon deposits accu-
mulation should seal joint.



Section 02 ENGINE
Sub-section 01 (247 ENGINE TYPE)

TOP END

AQ02 002 070

11 & 21 Nem '
12

(15 Ibfeft) /

5 Nemn 17
(40 Ibfein)

DONDO A WN =

. Decompressor cable
. Decompressor lever

Switch rod

Dowel tube

Cap nut M718 x 1.6
Switch housing

. Spring

. Circlip (2)

. Needle bearing

. Gudgeon pin

. Nut 8 mm (4)

. Washer 8,4 mm (4)

13. Cylinder head

74. Head gasket

15. Stud M8 x 19,5 (2)
16. Tab lock (2)

77. Nut 8 mm (2)

18. Decompressor

19. Locking sleeve

20. Cylinder

21. Flange gasket

22. Rectangular ring (2)
23. Piston

02-01-3



Section 02 ENGINE
Sub-section 01 (247 ENGINE TYPE)

NOTE : The following procedures can be done
without removing the engine from chassis.

REMOVAL

(Without removing engine from chassis)

Remove the following then lift cylinder and cylinder head :

— console

— pulley guards

— spark plug

— air duct

— muffler, connecting tube and exhaust socket
spark plug cable clamp from fan cowl

— primer hose from carburetor

— untighten rubber flange collar then move carburetor

— steering column U bolt at upper column and spirol
pin, washer and short tie rod from bottom end

— air deflector and decompressor cable at cylinder head

— four nuts retaining fan cowl and move it sideway until
it is against the voltage regulator

move steering column toward left to clear engine top
end

CLEANING

Discard all gaskets.
Clean all metal components in a non-ferrous metal cleaner.

Scrape off carbon formation from cylinder exhaust port,
cylinder head and piston dome using a wooden spatula.

NOTE : The letters “'AUS"" (over an arrow on the
piston dome} must be visible after cleaning.

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

DISASSEMBLY
8,10,23, Circlip, gudgeon pin & piston

Place a clean cloth over crankcase, then with a pointed
tool inserted in piston notch, remove circlip from piston.

To remove piston pin, use piston pin puller (P/N 529 0068
00) as follows :

— Fully screw puller handle.
— Place stop notch of puller in line with the puller axis.
— Insert puller end into piston pin.

- - Rotate stop notch of puller so that corners protude
the puller end.

Fan cow!
moved against
voltage regulator

Rotate so that
corners protude

V'

!

>

AQQ1 001 054

ADQ2 002 068

02-01-4

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



Section 02 ENGINE
Sub-section 01 (247 ENGINE TYPE)

A0Q01 001 046

EXHAUST

A001 002 001

To center the piston pin with the connecting rod bearing,
use centering tool (P/N 529 0091 00).

NOTE : 0.5 mm oversize piston and rings are avail-
able if necessary.

INSPECTION

The inspection of the engine top end must include the
following measurements :

TOLERANCES
MEASUREMENTS FITTING NEW PARTS | WEAR LIMIT
(MIN.) {(MAX.)

_ 0.08 mm
Cylinder taper N.A. N.A. (0031")
Cylinder out of 0.05 mm

round NA. NA. (.0020"")
Cylinderfpiston 0.08 mm 0.10 mm 0.20 mm
clearance (.0031"") (.0039""} (.008"")
Ring/piston groove 0.04 mm 0.11 mm 0.20 mm
clearance (.002"") (.004'") (.008"")

. 0.20 mm 0.35 mm 1.0 mm
Ring end gap (008"} (014" (.039")

Centering tool
{P/N 529 0091 00}

A001 001 064

NOTE : The circlip on the opposite side can be ins-
talled before pin installation, the fool will easily
go out.
To minimize the effect of acceleration forces on circlip,

install each circlip so the circlip break is at 6 o'clock as
illustrated. Use piston circlip installer (P/N 529 0086 00}.

NOTE : For the measurement procedures, refer to
“’Engine dimensions measurement’’, section 02-09.

ASSEMBLY
8,10,23, Circlip, piston pin & piston

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

Piston circlip installer
(P/N 529 0086 00)

Place
circlip in

Restrain

Oil

AOO1 001 062

02-01-5




Section 02 ENGINE
Sub-section 01 (247 ENGINE TYPE)

Piston
notch

Circlip break

AOC1 002 002

CAUTION : Circlips must not move freely in the
groove after installation. If so, replace them.

20, Cylinder

Before inserting piston in the cylinder, lubricate the cylinder
with new injection oil or eguivalent.

Spare parts pistons and cylinders are identified with a
green or red dot, it is important to match piston and cylinder
with the same color.

1,13, Nut & cylinder head
Position cylinder head on cylinder with fins in line with

crankshaft center line. Cross torque retaining nuts to 21
Nem (15 Ibfeft).

02-01-6

16, Tab lock

Tab lock should be replaced if bent more than three times.
If in doubt replace.

1,2, Decompressor cable & lever

To adjust : From “"Off"" position, pull lever to feel a light
resistance. A gap of 1.5 mm (1/16 in) is required.

NEGHEBRERL

"Off”
position
1.5 mm
(1716 in)

AQ02 002 011

7, Spring

Remove spring then turn adjustment sleeve clockwise to
increase free-play or counterclockwise to reduce. Reinstall
spring.



Section 02 ENGINE
Sub-section 01 (247 ENGINE TYPE)

BOTTOM END
BS—21
(@) 22 21 Nem
(15 Ibfeft)
38 Nem
(28 Ibfeft)
21 Nem
(15 Ibfeft)
14
A002 002 071

1. Crankcase half (PTO side) 13. Labyrinth ring

2. Polyamid ring (2) 14. Slotted head screw M6 x 10 (4)

3. Stud M8 x 56 (crankcase with studs) (2) 15. Seal (2)

Hexagonal cap screw M8 x 64 (crankcase with screws) (2) 16. Stud M8 x 46 (crankcase with studs) (3)

4. Shim 1.0 mm Hexagonal cap screw M8 x 55 (crankcase with screws) (3)
5. Woodruff key 5 x 6,5 17. Loctite 242

6. Shim 0,1, 0,2, 0,3, 0,5, 1,0 mm 18. Crankshaft

7. Ball bearing 6305 (2) 19. Distance sleeve 22 mm (4}

8. Crankcase gasket 20. Stud M10 x 42 (4)

9. Dowel tube 10 mm x 15 (2) 21. Lock washer 10 mm (4)
70. Stud M8 x 171 (4) 22. Hexagonal nut 10 mm (4)
71. Crankcase half (mag side) 23. Anti-seize lubricant
12. Lockwasher 8 mm (5)

Hexagonal nut 8 mm (crankcase with studs) (5)

02-01-7
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NOTE : Engine must be removed from chassis to per-
fom the following procedures.

CLEANING

Discard all oil seals and gaskets.
Clean all metal components in a non-ferrours metal cleaner.

DISASSEMBLY

General

To remove drive pulley, refer to *'Drive Pulley”’, section
03-03.

To remove magneto, refer to *’"Magneto’’ in this section.
1,11, Crankcase half

When disassembling crankcase halves, do not heat the
crankcase. If heat is necessary, temperature must not
exceed 55° C (130° F).

2, Polyamid ring

Do not remove polyamid rings unless necessary.

To remove, heat slightly with a butane torch then pry out
using a screwdriver.

15, Seal

To remove seals, push from outside the crankcase towards
the inside.

7, Ball bearing

To remove bearing from crankshaff use a protective cap
and special puller as illustrated. (See Tools Section).

INSPECTION

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

Protective cap

Special puller

AQ0OD 001 080

02-01-8

TOLERANCES
MEASUREMENTS FITTING NEW PARTS WEAR LIMIT
(MIN.) (MAX.)
Crankshaft 0.10 mm
deflection NA. NA. (.0039"")
Connecting rod big 0.20 mm 0.53 mm 1.0 mm
end axial play {.008"") (.021"") (039"}
) 010 mm 0.30 mm
Crankshaft end play (004"") (012°") N.A.

NOTE : For the measurement procedures, refer to
"“Engine dimensions measurement’’, section 02-09.

ASSEMBLY

7, Bearing

Smear anti-seize lubricant (P/N 413 7010 00) on part
of crankshaft where bearing fits.

Prior to installation, place bearings into an oil container
and heat the oil to 75°C (167°F) for 5 to 10 min. This
will expand bearings and ease installation.

Install bearings with groove outward.

NOTE : Crankshaft end-play requires adjustment only

when crankshaft and/or crankease is replaced. Prior
to magneto side bearing installation, determine crank-
shaft end-play and install required shim{s) on crankshaft
extension. For the crankshaft end-play adjustment proce-
dure, refer to “"Engine dimensions measurement’’, section
02-09.

2, Polyamid ring

To install polyamid ring, apply oil on outside diameter then
use polyamid ring pusher (P/N 420 2769 30).
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N

Polyamid ring
pusher
(P/N 420 2769 30)

Crankcase half

A000 001 081

Also, prior to crankcase adjoining, install a protector sleeve
on each crankshaft extension to prevent oil seal damage
(See Tool Section). Apply a light coat of lithium grease
on seal lip. Spray some new injection oil on all moving
parts of the crankshaft.

CAUTION : To ensure appropriate crankshaft
bearing lubrication, seal outer surface must be
pressed on seal crankcase shoulder.

312,16, Stud or bolt & nut

Torque the nuts or bolts to 21 Nem (15 Ibfeft) following
illustrated sequence.

Install as illustrated.

ROOOMINNNVVNNNVNNY

Chamfered side
towards the
crankshaft bearing

Inside lip
facing towards
the crankcase

7
(7l

A002 002 003

15, Seal

To install new seal into crankcase use oil seal pusher
(P/IN 420 9779 20).

Oil seal pusher
(P/N 420 9779 20}

Crankcase half
A000 001 079

A002 002 004

22, Engine mount nut
Torgue the engine mount nuts to 38 Nem (28 Ibfeft).

13, Labyrinth ring

Position labyrinth ring with bevelled side on top.
To install magneto, refer to “’"Magneto’” in this section.

02-01-9
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MAGNETO AND COOLING SYSTEM

85 Nemn
(63 Ibfeft)

A002 002 072

02-01-10
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. Magneto parts set

. Contact breaker set

. Lubricating wick

. Grommet

Condenser assembly
Generating coil with cable

. Distance sleeve 11 mm (2)

. Brake lighting coil with cable

. Phillips head screw M5 x 32 (2)
70. Breaker cam

11. Magneto ring

72. Magneto housing

13. Loctite 242

14. Hexagonal nut 18 mm x 1.5
15. Fan

16. Pulley spacer

17. Lock washer 6 mm (3)

18. Hexagonal nut M6

19. Air deflector

20. Spring washer B5 (2)

21. Slotred head screw M5 x 8 (2)
22. Cable clamp

23. Slotred head screw M3 x 16
24. Armature plate

265. Washer 6.5 mm (3)

26. Lock washer 5§ mm (3)

27. Hexagonal cap screw M& x 18 (3]
28. Female connector 6.3 (5)

CONDHOA WN =~

29. Lighting coil with 2 cables
30. Phillips head screw M5 x 28 (2)
31. Cam spring washer
32. Breaker cam spring
33. Hexagonal cap screw M6 x 22 (4)
34. Lockwasher 6 mm (8)
35. Bearing screw M6
36. Centrifugal lever
37. Centrifugal lever spring
38. Hexagonal nut M6 (4)
39. Hexagonal screw M6 x 20 (2)
40. Starting pulley
417. Hexagonal self-tapping screw (3)
42. Hexagonal nut 8 mm (4)
43. Lock washer 8 mm (4)
44. Stud M8 x 23 (3)
Stud M8 x 34
45. Fan cow!
46. Spark plug
47. Spark plug protector
48. Protection cap (2)
49. lgnition cable 360 mm
50. Slorted head screw M5 x 22 (3)
51. Junction box bracket
52. lgnition coil
53. Mass cable
54. Protector cap

NOTE : The following procedures can be done
without removing the engine from chassis.

CLEANING

Clean all metal components in a non-ferrous metal cleaner.

CAUTION : Clean armature using only a clean
cloth.

DISASSEMBLY

To gain access to magneto assembly, remove :
— muffler
upper column
— air duct
— air deflector
-- spark plug cable clamp
- fan cowl
— starting pulley
— pulley spacer

NOTE : Before disassembling magneto, indexing
marks should be located to facilitate reassembly.

14, Magneto retaining nut

To remove magneto retaining nut :

— Lock crankshaft with magneto housing holder (P/N
420 9765 50) as illustrated.

— Remove magneto retaining nut.

Magneto housing
holder
(P/N 420 9765 50}

A000 002 068

NOTE : It should be noted that to correctly remove

a Loctite locked fastener it is first necessary to tap
on the fastener to break Loctite bond. This will eliminate
the possibility of thread breakage.

02-01-11
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NOTE : Crankshaft can be locked with crankshaft
locking tool {(P/N 420 8766 40) inserted in pulsa-
tion line fitting.

12, Magneto housing

To remove magneto housing (flywheel) : use flywheel puller
(P/N 420 9762 35) and magneto housing holder (P/N
420 9765 50) as illustrated (or crankshaft locking tool

(P/IN 420 8766 40).

Flywheel puller
(P/N 420 9762 35

/ N

b

Magneto housing
holder
(P/N 420 9765 50)

AQQ0 001 078

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

REPAIR

5, Condenser

To replace a condenser :
-- Unscrew condenser nut and remove both black leads.

— Drive the condenser out of the armature plate using
a suitable pusher.

— To reinstall, reverse procedure.
2,3, Contact breaker & lubricating wick

When replacing contact breaker :
— Apply a light coat of grease on lubricating wick.
Clean breaker points with acetone, alcohol or ether.

6,8,29, Generating coil, brake lighting coil &
lighting coil

Whenever a coil is replaced, the air gap (distance be-
tween magnet and coil end) must be adjusted.

02-0112

To check air gap, insert a feeler gauge of 0.25-0.38 mm
(.010in -015 in) between magnet and coil ends. If necessary
to adjust, slacken retaining screws and relocate coil.

Feeler gauge Checking air gap

A002 002 001

ASSEMBLY

Clean crankshaft extension (taper).

Apply Loctite 242 (blue, medium strength).

Position magneto on crankshaft with the keyway and the
cam notch indexed as illustrated :

Centrifugal lever Rotate cam

operation

Cam notch

AQ02 002 002

10,36, Breaker cam & centrifugal lever

Rotate breaker cam to check centrifugal lever operation.
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37, Centrifugal lever spring

At assembly, apply a small amount of low temperature
grease (P/N 413 7061 00) into spring seating.

13,21,33,50, Loctite 242, air deflector screw,
magneto ring screw & junction box screw.

At assembly of air deflector, magneto and junction box,
apply Loctite 242 on screw threads.

13,14, Loctite 242 & magneto housing nut

At assembly, thoroughly clean threads and apply Loctite
242, then torque retaining nut to 85 Nem (63 Ibfeft).

48,53, Protection cap & mass cable

At reassembly coat all electric connections with silicone
dielectric grease to prevent corrosion or moisture from
penetrating. (P/N 413 7017 00).

CAUTION : Do not use silicone ‘‘sealant”, this
product will corrode contacts.

For ignition timing refer to section 04-02.

02-01-13
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ENGINE REMOVAL & INSTALLATION

*For electric starting only.
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Safari Citation/E, Tundra/LT

(3b Ibfeft]
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7. Rotax engine 253

2. Engine bracket

3. Lock washer 10 mm (3)

4. Hexagonal head cap screw M10 x 20 (3)
5. Hexagonal head cap screw M10 x 35 (2)
* Hexagonal head cap screw M10 x 45 (2)
*6. Electric starter support

7. Spacer

8. Hexagonal elastic stop nut 10 mm (2)

9. Cup (2)

10. Loctite 242 (blue)

77. Mounting rubber (3)

12. Front support (2)

13. Washer (3) *(4)

74. Lock washer 10 mm (2)

15. Hexagonal head cap screw MT10 x 40 (3)
16. Hexagonal head cap screw M10 x 25 (2)
77. Washer (2)

18. Internal tooth lock washer (2)

19. Hexagonal elastic stop nut 10 mm (3)
20. Rear support

*For electric starting only

21. Hexagonal head cap screw M8 x 20 (3)
22. Lock washer 8 mm (3)

23. Flat washer 8.4 mm (3)

24. Spring

25. Front shell

26. Female ball joint

27. Male ball joint

28. Spring (2)

29. Muffler

30. Female ball joint

37. Muffler support

32. Hexagonal head cap screw M6 x 45
33. Spring

34. Hexagonal flanged elastic stop nut 6 mm
35. Spring

36. Spring

37. Spring

38. Exhaust grommet

39. Rubber stopper

40. Starter grip

REMOVAL FROM VEHICLE

Remove or disconnect the following then lift engine from
vehicle :

— battery ground cable, (if applicable)

— pulley guard, chaincase support, drive belt and drive
pulley (refer to section 03-03)

- impulse line
— starter cable (if applicable)

WARNING : Before disconnecting any electrical
wire in starter system always first disconnect the
negative black battery cable.

— muffler

— hood retaining cable

— oil injection pump cable

— electrical connectors

— clamp retaining carburetor on engine
— rewind starter cable

— engine mount screws (3)

02-02-2

INSTALLATION ON VEHICLE

To install engine on vehicle, inverse removal procedure.
However, pay attention to the following :

— Check tightness of engine mounting supports screws.

4,8,15,19, Engine mount screw & nut

— Torque both screws #15 of front engine bracket and
nut #19 of rear support to 55 Nem (47 Ibfeft).

— Torgue screws #4 and nuts #8 to 48 Nem (35 Ibfeft).

— Check pulley alignment and drive belt tension.

-— Check throttle cable condition.

— Should a light exhaust leak is experienced at muffer
ball joint, Dow Corning sealer #763 RTV can be used.
However after some hours of use, carbon deposits accu-
mulation should seal joint.
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TOP END

7
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. Integral cylinder head

. Spring bracket

. Lock washer 6 mm
Screw M6 x 12

. Injection fitting

. Head cylinder gasket
Stud ME x 158.5 (4)

. Lock washer 8.4 mm (4)

DN oA N =

9. Nut M8 (4)

70. Circlip (2)

17. Semi-trapez ring
12. Rectanguiar ring
73. Piston

74. Gudgeon pin
15. Needle bearing

NOTE : Engine must be removed from chassis to
perform the following procedures.

Use engine mounting support (P/N 420 8768 30) to hold
engine while working on it.

(TYPICAL})

\Mounting

support

A003 002 001

NOTE : This engine is designed with an integral
cylinder head unit and its mounting nuts are under-
neath crankcase.

CLEANING

Discard all gaskets.
Clean all metal components in a non-ferrous metal cleaner.

Scrape off carbon formation from cylinder exhaust port,
cylinder head and piston dome using a wooden spatula.

NOTE : The letters “/AUS’" (over an arrow on the
piston dome) must be visible after cleaning.

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

02-02-4

DISASSEMBLY
10,13,14, Circlip, piston & gudgeon pin

Place a clean cloth over crankcase to prevent circlips
from falling into crankcase. With a pointed tool inserted
in piston notch, remove circlips from piston.

To remove piston pin, use piston pin puller (P/N 529 0068
00) as follows :

— Fully screw puller handle.
— Place stop notch of puller in line with the puller axis.
— Insert puiler end into piston pin.

— Rotate stop notch of puller so that corners protude
the puller end.

Rotate so that
corners protude

)

c—

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

AQ01 001 054

AQ01 001 046
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NOTE : 0.25 and 0.5 mm oversize pistons and rings
are available if necessary.

INSPECTION

The inspection of the engine top end must include the
following measurements :

TOLERANCES
A
MEASUREMENTS FITTING NEW PARTS WEAR LIMIT
(MIN.) (MAX.)
Cder tr 0.03 mm 0.07 mm
Cylinder taper {0012 {0028 N.A.
Cylinder out of 0.10 mm
round NA NA (.0039'")
Cylinder/piston 0.08 mm 0.170 mm 0.20 mm
clearance (.0031"") (.0039") {.008"")
Ring/piston groove 0.04 mm 0.11 mm 0.20 mm
clearance (.002"") (.004"") (.008")
: 0.20 mm 0.35 mm 1.0 mm
Ring end gap (008) (014" (039"

Centering tool
(P/N 529 0091 00)

AQQ1 001 064

NOTE : The circlip on the opposite side can be
installed before pin installation, the tool will easily
go out.

To minimize the effect of acceleration forces on circlip,

install each circlip so the circlip break is at 6 o'clock as
illustrated. Use piston circlip installer (P/N 529 0086 00).

NOTE : For the measurement procedures, refer to
""Engine dimensions measurement”’, section 02-09.

ASSEMBLY
10,13,14, Circlip, piston pin & piston

At assembly, place the piston over the connecting rod
with the letters “‘AUS’" (over an arrow on the piston dome)
facing in direction of the exhaust port.

EXHAUST

A0Q1 002 001

Piston circlip installer
(P/N 629 0086 00)

Place
circlip in m
—d

Restrain

AO001 001 062

Spare parts pistons and cylinders are identified with a
green or red dot, it is important to match the piston with
the cylinder of the same color.

To center the piston pin with the connecting rob bearing,
use centering tool (P/N 529 0091 00).

Piston
notch

Circlip break
at 6 o'clock

AQ01 002 002
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CAUTION : Circlips must not move freely in the
groove after installation. If so, replace them.

1, Integral cylinder head
Before inserting piston in cylinder, lubricate it with new
injection oil or equivalent.

Install ring compressor (P/N 420 8769 70) on piston
assembly.

NOTE : The ring compressor will not fit on over-
size piston.

Remove spark plug.
install integral cylinder head, then rotate crankshaft to
position.

7, Stud

The longer threaded end must be screwed into the inte-
gral cylinder head.

9, Nut

Cross torgue integral cylinder head nuts to 21 Nem
{15 Ibfeft),

Retorque both crankcase screws to 9 Nem (80 Ibfein).

Torque to
S Nem (80 Ibfein)

Torgue to
21 Nem (15 ibfeft)

BOTTOM VIEW

A003 002 002
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BOTTOM END
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. Upper crankcase

. Rubber plug (2)

. Oil seal PTO side
Shim

. Ball bearing 6206 (2)
. Distance ring (2)

. Crankshaft

. Woodruff key

. Shim (as required)

. Bearing retainer

SOBNT O A WN =
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171. Oil seal mag. side

72. Loctite 515

13. Lower crankcase

14. Lock washer M6 (2)

16. Screw M6 x 30 (2)

16. Loctite 242 (blue, medium strength)
77. Lock washer 22 mm

18. Nut M22

19. Anti-seize lubricant

NOTE : Engine must be removed from chassis to
perform the following procedures.

CLEANING

Discard all seals, gaskets and O-rings.
Clean all metal components in a non-ferrous metal cleaner.

Remove old sealant from crankcase mating surfaces with
Bombardier sealant stripper (P/N 413 7021 00).

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

DISASSEMBLY

General

To remove magneto, refer to *’"Magneto’’ in this section.

5, PTO side bearing & MAG side bearing

To remove bearings from crankshaft use a protective cap
and special puller, as illustrated. {See Tools section).

PTO side
Magneto side

A000 002 017

3,11, Oil seal

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

For bearing lubrication purpose, a gap of 1.0 mm (.040 in)
must be maintained between seals and bearings.

When installing plain seals (seal without locating ring or
without spacing legs), ensure to maintain the specified
gap between shim/bearing retainer and the seal.

1.0 mm (040 in)

il seal

A003 002 003

02-02-8

2, Rubber plug

Prior to installing the crankshaft, make sure both rubber
plugs are into upper holes.

112,13, Upper crankcase, Loctite 515 &
lower crankcase

Crankcase halves are factory matched and therefore, are
not interchangeable as single halves.
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Prior 10 joining of crankcase halves, spray new injection
oil on all the moving parts of the crankshaft.

Apply Loctite 515 (P/N 413 7027 00) on mating surfaces.

NQTE : Prior to applying Loctite 515 it is possible

to use primer N (P/N 413 7053 00) or primer NF
(P/N 413 7024 00). It increases cure speed and gap
filling capability. Refer to supplier instructions.

Position the crankcase halves together, rotate crankshaft
2 or 3 turns, then evenly tighten crankcase screws. Torque
them to 9 Nem {80 Ibfein].

Torque to
9 Nem (80 Ibfein)

BOTTOM VIEW

A003 002 002

Refer to “"Top end’’ section to complete the assembly.

INSPECTION

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

TOLERANCES

MEASUREMENTS FITTING NEW PARTS WEAR LIMIT
{MIN.) (MAX.)
Crankshaft 0.08 mm
deflection NA. NA. (.003"’}
Connecting rod big 0.20 mm | 0.53 mm 1.0 mm
end axial play (.008"} {.021") (.039")
. 01-0.3 mm

Crankshaft end play (004" - .012°")

NOTE : For the measurement procedures, refer to
""Engine dimensions measurement’’, section 02-09.

ASSEMBLY

General

CAUTION : Before engine reassembly, make sure
there is no axial pressure on crankshaft and that
the crankshaft end-play is properly adjusted.

Crankshaft end-play adjustment

Refer to '"Engine Dimensions and Measurement’’ sec-
tion 02-09 for the procedures.

6, Distance ring

Atinstallation, always locate its inner radius against coun-
terweight radius. Make sure it does not slip between the
counterweight and the bearing.

5, Crankshaft ball bearing
Smear anti-seize compound (P/N 413 7010 00) on part
of crankshaft where bearing fits.

Prior to installation, place bearings into an oil container
fill with oil heated to 75°C (167°F). This will expand
bearings and ease installation. Install outer race groove
outward.

02-02-9
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MAGNETO

16
[ — 29

? 85 Nem
26 (63 Ibfeft)
27

A005 002 004

02-02-10
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. Spark plug protector

. Spark plug

. Ignition coll

Ground wire (2)

. Taptite screw M5 x 20 (2)
Amplifier box

. Washer 6 mm (2)

. Lock washer 6 mm (2)

. Screw M6E x 20 (2)

10. Wiring grommet

77. Wire ass’y

12. Splice connecrtor (6)

13. Protector tube (6)

74. Washer 5.5 mm (2)

15. Lock washer 5 mm (2}
16. Loctite 242 (blue, medjum strength/

©ONDOTAWN =~

17. Screw M5 x 18 (2)

18. Generating coil

19. Lock washer 5 mm (2)
20. Screw M5 x 35 (2)
27. Lighting coil

22. Screw M6 x 25 (2)
23. Magneto flywheel

24. V-belt pulley

25. Starting pulley

26. Lock washer 8 mm (3)
27. Screw M8 x 12 (3)
28. Lock washer 22 mm
29. Nut M22

30. Armature plate

37. Screw M5 x 8 mm

32. Clamp

NOTE : The following procedures can be done
without removing the engine from chassis.

CLEANING

Clean all metal components in a non-ferrous metal cleaner.

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

DISASSEMBLY
24,25,29, V-belt pulley, starting pulley & nut

To gain access to magneto assembly, remove :
— injection oil line

— rewind starter

— starting and v-belt pulleys

NOTE : Before disassembling magneto plate, indexing
marks should be scribed to facilitate reassembly.

To remove magneto flywhee! retaining nut :

— Lock crankshaft with crankshaft locking tool (P/N 420
8766 40).

Crankshaft
locking tool
(420 8766 40}

fitting

AQ03 002 005

NOTE : It should be noted that to correctly remove

a Loctite locked fastener it is first necessary to tap
on the fastener to break Loctite bond. This will eliminate
the possibility of thread breakage.

02-02-11



Section 02 ENGINE
Sub-section 02 (253 ENGINE TYPE)

23, Magneto flywheel

To remove :

»

— Unscrew magneto retaining nut and install the suttable
puller as shown. -~

-

P/N 420 8760 6"')

Lramkshaft g
locking tool

PIN 420 8766 bb

Magneto housing
“puller and ring

A003 002 008

_.__...-—_-—_—‘__._—-—.—l

NOTE : For the above procedure, the locking type'_

puller can be used without crankshaft locking tool.

PIN 420 8760 65 - -

PIN 420 8760 80

AQO0 001 083

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

REPAIR

18, Generating coil

To replace generating coil :

— Heat the armature plate to 93°C (200°F) around the
screw holes to break the Loctite bond.

02-0212

Protect harness
from flame

AQ0Q1 002 003

vCAUTION: Protect harness from flame.

— Remove screws (use Phlll[ps no. 2 or suitable flat screw
driver).

— Cut the four wires as close as possible to the ceil body.

-— To pass new coil wires in harness, tape the old wires
to the end of new wires and puH them through the
“harness protector tube

— Insert the new wires into the old connector housing
and install connectors.

Insert
new wires

A001 002 004

CAUTION : Replace the old wires in the connector
with the same color coded new wires.

— Install a new receptacle connector to the black/yel-
low striped wire. '

— To install the ground connector of the armature p‘Iate,
tape the new black lead to the old one and pull it under
the lighting coil with the old wire.

— Solder an eye connector to the lead and fasten it under ‘
the wire retaining clip.
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. Fan housing

. Snap ring

. Shim (2)

. Bearing 6203 (2)
. Fan shaft

. Woodruff key

. Spacer

. Pulley half

. Shirm 0.5 mm
70. Fan

11. Lock washer 16 mm
72. Nut M16

D NDIOA N~

13. V-belt

14. Lock washer 6 mm (4)
76. Screw M6 x 30 (4)

16. Fan cover

17. Cylinder cow!

18. Taptite screw M16 x 16
19. Rubber washer (4)

20. Cowl cover (4)

21. Lock washer 6 mm (4)
22. Screw M6 x 12 (3)
23. Screw M6 x 16

NOTE : The following procedures can be done with-
out removing the engine from chassis.

‘CLEANING

Clean all metal components in a non-ferrous metal cleaner.

DISASSEMBLY & ASSEMBLY
12, Fan nut

To remove or install fan pulley retaining nut, lock fan pulley
with special holder wrench (P/N 420 8763 b7). At
assembly, torque nut to 55 Nem (471 Ibfeft).

A003 002 011

9,13, Shim & V-belt

Fan belt deflection must be 9.5 mm (3/8 in) when applying
a force of b kg (11 1b). To adjust, install or remove shim(s}
between pulley halves. Install excess shim{s) between
fan and lock washer.

Use belt tension tester (P/N 414 3482 00) to check de-
flection.

02-02-16
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1,4, Fan housing & ball bearing

It is first necessary to heat bearing housing to 65°C (150°F)
to remove or install bearing.

15,18,22,23, Fan housing screw &
upper fan cowl screw

At assembly, apply a light coat of Loctite 242 on threads.
It should be noted that to correctly remove a Loctite loc-
ked screw, it is first necessary to slightly tap on head screw
to break Loctite bond. The screw can then be removed.
This will eliminate the possibility of screw breakage.

WARNING : If fan protector is removed, always
reinstall after servicing.
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OIL INJECTION PUMP & RESERVOIR
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Parts in illustration marked with ™ are not avallable as single parts.
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. Injection oil tank

Oil tank cap

O-ring

Retainer clip

Baffle

. Hexagonal flanged elastic stop nut 6 mm (2)
Screw

Washer

Clip

10. Grommet

71. Male connector

12. Oif line 2 in (50 mm)

13. Oif line 3in (75 mm)

74. Spring clip (3)

75. Spring clip

16. Filter

17. Oil pump mounting flange
18. Oil pump

19. Washer 6.2 (2)

20. Oil pump gear 27 teeth
21. Lock nut 6 mm

22. Taptite screw M5 x 16 (2)
23. Needle roller B4 x 17.8

©BNDOA LN =

26. Oil banjo gasket (2)

27. Banjo

28. Banjo bolt

29. Oil line 13 in (330 mm)
30. Clamp (2)

371. Taptite screw M5 x 20 (4)
32. O-ring

33. Plate

34. Screw with lock washer (4)
35. Retainer

36. O-ring

37. Cam casing plate

38. Washer

39. Hexagonal head cap screw
40. Spring

47. Washer

42. Lever

43. Lock washer 6 mm

44. Hexagonal nut 6 mm

45, Seal

46. Gasket set

47. Injection oil (1 liter)

48. Retainer plate {underneath frame)

24. Washer 4.3 49. Rivet (2)
25. 9 teeth gear
NOTE : The following procedures can be done ASSEMBLY

without removing the engine from chassis.

CLEANING

Clean all metal components in a non-ferrous metal cleaner.

DISASSEMBLY

NOTE : Some oil pump components are not avail-
able as spare parts.

20,21, Oil pump gear & gear retaining nut

To remove gear retaining nut, first extract the needle rol-
ler with pliers then lock gear in place using gear holder
(P/N 420 8766 90).

Gear holder

A010 002 001

02-02-18

20, Oil pump gear

At gear assembly, apply a light coat of low temperature
grease (P/N 413 7061 00) on gear teeth.

23, Needle roller

The needle roller must be engaged as deep as possible
in the pump mounting flange.

14,15,30, Spring clip & clamp

Always check for spring clip and clamp tightness.
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. Spring

. Muffler

Bolt M8 x 1.25 x 12
. Washer 8.4 mm (2)
. Anchor pad

Starter grip

. Rubber buffer

. Exhaust washer

. Cap screw M6 x 20
70. Washer 6 mm

11. Muffler attachment
12. Bushing

713. Cap screw M6 x 16 (2)
74. Elastic stop nut (2)
16. Spring

16. Muffler support

17. Plastic clamp (2)
18. Hose

19. Elbow

20. Rivet (3}

217. Plastic clamp

22. Connector ring

©RINH A WN ~

23. Connector

24. River (6)

25. Washer (6}

26. Air duct

27. Rotax engine 377

28. Spring (2)

29. Exhaust manifold

30. Allen screw M8 x 30 (4)
37. Lock washer 8 mm (4)
32. Gasket (4)

33. Rubber mount (4)

34. Washer 10.5 mm (4)
35. Lock washer 10 mm (4)
36. Hexagonal nut M10 (4}
37. Internal tooth cup washer (2)
38. Elastic stop nut M10 x 1.5 (4)
39. Loctite 242

40. Stud M70 x 25 (4)

41. Engine support

42. Washer (2)

43. Female ball joint

REMOVAL FROM VEHICLE

Remove or disconnect the following (if applicable) then
lift engine out of vehicle :

— pulley guard, drive belt, drive pulley

— exhaust manifold

— elbow tube on cylinder cowl

— clamp between carburetor and intake manifold
— oil injection pump cable

— oil lines

— pulsation line

-~ hood retaining cable

— rewind starter cable

WARNING : Before disconnecting any electrical
wire in starter system always first disconnect
the negative battery cable (black).

— wiring harness
— engine stud nuts (under engine support)

ENGINE SUPPORT & MANIFOLD
ASSEMBLY

30,36,38,39, Manifold bolts, engine stud
nuts, engine support nuts & Loctite 242

Apply Loctite 242 on the engine stud nuts then torque
to 38 Nem (28 Ibfeft).

Torgue the engine support to 38 Nem (28 Ibfeft).
Torgue the exhaust manifold bolts to 22 Nem (16 |bfeft).

02-03-2

INSTALLATION ON VEHICLE

To install engine on vehicle, reverse removal procedure.
However, pay attention to the following:

— Check tightness of engine mount nuts.

— Verify throttle cable condition then after throttle ca-
ble installation, check maximum throttle slide open-
ing.

— Check pulley alignment and drive belt tension.

— Should a light exhaust leak be experienced at muffler
ball joint, Dow Corning sealer #763 RTV can be used.

However after some hours of use, carbon deposits
accumulation should seal joint.
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. Hexagonal nut M8 (5)

. Distance nut M8 x 27,5 (3)
. Washer (8)

Cylinder head (2)

Gasket, cylinder head (2)
Noise damper (1)

. Cylinder (2)

. Gasket, intake manifold (4)
. Intake manifold (1)

10. Lock washer 8 mm (2)

17. Hexagonal screw M8 x 40 (2)
12. Lock washer 8 mm (2)

OCRNDO A W~

13. Hexagonal screw M8 x 74 (2)
14. Hexagonal screw M6 x 25 (2)
15. Lock washer 6 mm (2)

16. Intake cover (1)

17. Rubber ring (1)

18. Gasket, cylinder flange (2)

79. Semi-trapez ring (2)

20. Rectangular ring (2}

21. Piston (2)

22. Pistorr pin (2)

23. Circlip (4)

24. Needle cage (2)

NOTE : The following procedures can be done with-
out removing the engine from chassis.

CLEANING

Discard all gaskets.

Clean all metal components in a non-ferrous metal
cleaner.

Scrape off carbon formation from cylinder exhaust port,
cylinder head and piston dome using a wooden spatula.

NQOTE : The letters “/AUS’’ {over an arrow on the
piston dome) must be visible after cleaning.

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

DISASSEMBLY
21,22,23, Piston, piston pin & circlips

Place a clean cloth over crankcase to prevent circlips
from falling into crankcase. Then with a pointed tool in-
serted in piston notch, remove circlips from piston.

To remove piston pin, use piston pin puller (P/N 529
0068 00) as follows :

— Fully screw puller handle.
— Place stop notch of puller in line with the puller axis.
— Insert puller end into piston pin.

- - Rotate stop notch of puller so that corners protude
the puller end.

02-03-4

Rotate so that
corners protude

AQO01 001 054

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

AQ01 001 046

NOTE : On twin cylinder fan cooled engines, the
PTO cylinder or fan housing has to be removed to
give access to MAG piston pin with the puller.

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

The inspection of the engine top end must include the
following measurements :

Centering tool
(P/N 529 0091 00)

AQ01 001 064

TOLERANCES

MEASUREMENTS FITTING NEW PARTS WEAR
{MIN.) (MAX.) LIMIT
Cylinder taper N.A. N.A. 0.08 mm
(.0031"")
Cylinder out of round N.A. N.A. 0.05 mm
{.0020"")
Cylinder/ piston 0.08 mm 0.10 mm 0.20 mm
clearance (.0031"") (.0039"") (.008"")
Ring/piston groove 0.04 mm 011 mm 0.20 mm
clearance {.002"") (.004"") (.008"")

Ring end cap 0.20 mm 0.35 mm 1.0 mm
{.008"") (.014"") (.039")

NQOTE : The circlip on the opposite side can be in-
stalled before pin installation, the tool will easily
go out.

To minimize the effect of acceleration forces on circlip,
install each circlip so the circlip break is at 6 o'clock as
illustrated. Use piston circlip installer (P/N 529 0086 00).

NOTE : For the measurement procedures, refer to
“’Engine dimensions measurement’’, section 02-09.

ASSEMBLY
21,23, Piston & circlip

At assembly, place the piston over the connecting rod
with the letters “"/AUS’'’ (over an arrow on the piston
dome) facing in direction of the exhaust port.

EXHAUST

Piston circlip installer

(P/N 529 0086 00) Restrain

Place

circlip in
pm
=

A

Qil

AQ01 001 062

AQO1 002 001

NOTE : Spare parts pistons and cylinders are iden-
tified with a green or red dot, it is important to
match the piston with the cylinder of the same color.

To center the piston pin with the connecting rod bear-
ing, use centering tool (P/N 529 0091 00).

Piston
notch

Circlip break

A0Q01 002 002
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Stud M8 x 173 (8)
Upper crankcase

. Rubber plug (5)
Cable grommet

. Oil seal PTO side

. Ball bearing 6206 (2)
. Shim (2)

. Spacer

. Crankshaft

10. Woodruff key 3 x 3,7
71. Loctite 242

12. Ball bearing 6207

73. Oil seal, magneto side
74. Lock washer 22 mm
15. Loctite 242

CXNOHOAWN =

16. Hexagonal nut 22 x 1,5

17. O-ring

18. Lower crankcase

79. Loctite 515

20. Lock washer 8 mm (10)

21. Cylindrical screw M8 x 45 (2)
22. lLoctite 242

23. Stud M710 x 25 (4)

24. Lock washer 10 mm (4)

25. Hexagonal nut M10 (4)

26. Hexagonal screw M8 x 70 (8)
27. Lock washer 6 mm (8)

28. Hexagonal screw M6 x 40 (4)
29. Hexagonal screw M8 x 75 (2)
30. Anti-seize lubricant

( NOTE : Engine must be removed from chassis to
perform the following procedures.

CLEANING

Discard all seals, gaskets and O-rings.

Clean all metal components in a non-ferrous metal
cleaner.

Remove old sealant from crankcase mating surfaces
with Bombardier sealant stripper (P/N 413 7021 0O0).

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

DISASSEMBLY

General

To remove drive pulley, refer to "'Drive pulley”’, section
03-03.

To remove magneto, refer to ""Magneto’’ in this section.

6,12, PTO side bearing & MAG side bearing

To remove bearings from crankshaft, use a protective
cap and a special puller, as illustrated. (See Tools sec-
tion).

PTO side

[/

A000 002 017
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INSPECTION

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

TOLERANCES
MEASUREMENTS FITTING NEW PARTS WEAR
(MIN.) (MAX.) LIMIT
Crankshaft deflection N.A. N.A. 0.08 mm
(.003"")
Connecting rod big 0.20 mm 0.53 mm 1.0 mm
end axial play (.008"") (.021"") (.039")

NOTE : For the measurement procedures, refer to
"“Engine Dimensions Measurement”’, section 02-09.

ASSEMBLY
6,12,30, PTO side bearing, MAG side bearing
& anti-seize lubricant

Smear anti-seize lubricant (P/N 413 7010 00) on part
of crankshaft where bearing fits.






Section 02 ENGINE
Sub-section 03 (377 ENGINE TYPE)

MAGNETO

(62 Ibfeft)

AQ09 002 026

02-03-10
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. Spark plug protector (2)

. Spark plug (2)

. Ignition coil

Ground wire (2)

Taptite screw M6 x 25 (2)
. Amplifier box

. Washer 6,4 mm (2)

. Lock washer 6 mm (2}

. Hexagonal screw M6 x 20 (2]
10. Wire ass’y

11. Protection tube (6)

72. Splice connector (6)

13. Cable grommet

14. Washer 5.5 mm (2)

756. Lock washer 5 mm (4)

CONDHO A WN =

16. Loctite 242

17. Allen screw M5 x 18 (2)
18. Magneto flywhee/

19. V-belt pulley

20. Starting pulley

27. Lock washer 22 mm

22. Hexagonal nut 22 x 1,5
23. Screw M& x 12 (3)

24. Lock washer 8 mm (3)
25. Armature plate

26. Generating coil

27. Combined screw M5 x 35 (2)
28. Lighting coil

29. Phillips screw M6 x 25 (2)

NOTE : The following procedures can be done with-
out removing the engine from chassis.

CLEANING

Clean all metal components in a non-ferrous metal
cleaner.

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

DISASSEMBLY
19,20,22, V-belt pulley, starting pulley, nut

To gain access to magneto assembly, remove :
- injection oil line

— rewind starter

— starting and V-belt pulleys

NOTE : Before disassembling magneto plate, in-
dexing marks should be scribed to facilitate reas-
sembly.

To remove magneto flywheel retaining nut:

— Lock crankshaft with crankshaft locking tool (P/N 420
8766 40) as illustrated {(magneto side piston must be
at top dead center).

NOTE : It should be noted that to correctly remove

a "Loctite’’ locked fastener it is first necessary to
tap on the fastener to break "‘Loctite’” bond. This will
eliminate the possibility of thread breakage.

— Remove magneto retaining nut.

Crankshaft
locking tool
(P/N 420 8766 40)

Impulse
fitting

AQQ9 002 006

18, Magneto flywheel

To remove magneto housing {(flywheel) :

-— Lock crankshaft with crankshaft locking tool and in-
stall magneto housing puller (P/N 420 8760 65) and
puller ring (P/N 420 8766 5b) as illustrated.

02-03-11
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(P/N 420 8766 55)

Crankshaft
locking too! L d
(P/N 420 8766 40)
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Magneto housing
puller and ring

AQ09 002 007 AQ000 002 078

vCAUT|ON : Protect harness from flame.

— Remove screws (use Phillips no 2 or suitable flat screw-
driver).

— Cut the four wires as close as possible to the coil
body.

— To pass new coil wires in harness, tape the old wires
to the end of new wires and pull them through the
harness protector tube.

— Insert the new wires into the old connector housing
and install connectors.

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

NOTE : For the above procedure, the locking type
puller (P/N 420 8760 80) can be used without
crankshaft locking tool.

—_—

Insert
NEW WIires e
L a—

AQ01 002 004

(P/N 420 8760 65)

(P/N 420 8760 80)

CAUTION : Replace the old wires in the connec-
tor with the same color coded new wires.

— Install a new receptacle connector to the black/vyel-
low striped wire.

— To install the ground connector of the armature piate,
tape the new black lead to the old one and pull it un-
der the lighting coil with the old wire.

— Solder an eye connector to the lead and fasten it un-
der the wire retaining clip.

AQ00 002 046 A000 002 063

REPAIR

26, Generating coil

To replace generating coil :

-— Heat the armature plate to 93°C (200°F) around the
screw holes to break the Loctite bond.

Protect harness
from flame

A001 002 003

02-03-12

Wire retaining clip

Eye connector

AQ01 002 005

-~ To install the new coil on the armature plate, remove

the shipping nuts from the coil and apply Loctite 242
{blue, medium strength) to screws before assembly.
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Position key, magneto flywheel and lock washer on
crankshaft.

Clean nut threads and apply Loctite 242 (blue, medium
strength) before tightening nut to 85 Nem (63 Ibfeft).

At reassembly coat all electric connections with silicone
dielectric grease {(P/N 413 7017 00) to prevent corro-
sion or moisture penetration.

CAUTION : Do not use silicone ““sealant’’, this
product will corrode contacts.

NOTE : For ignition timing procedure refer to *‘Ig-
nition timing’’ section 04-02.

02-03-14
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Sub-section 03

COOLING SYSTEM

A009 002 027

65 Nem
(48 Ibfeft}
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. Hexagonal screw M8 x 9 (2]

Lock washer 8 mm (3)

. Hexagonal screw M8 x 16
. Cylinder head cow/

. Sealing strip

. Cylinder cow!

. Spring nut 4,8 (6)

. Washer (6)

. Screw 4,8 x 16 (6)

. Woodruff key 3 x 5

. Fan shaft

. Ball bearing 6203 (2)
. Shim (2)

. Circlip

. Fan housing

. Distance sleeve

. Pulley half

. Shim 0,5 mm

. Fan

. Lock washer 16 mm

. Hexagonal nut M16 x 1,5
. V-belt

. Fan cover

. Air duct

. Washer

. Rivet (closed end)

. Lock washer 6 mm (4)

. Allen screw M6 x 30 (4)

02-03-15



Section 02 ENGINE
Sub-section 03 (377 ENGINE TYPE)

O NOTE : The following procedures can be done with-
out removing the engine from chassis.

CLEANING

Clean all metal components in a non-ferrous metal
cleaner.

DISASSEMBLY & ASSEMBLY

21, Fan nut

To remove or install fan pulley retaining nut, lock fan
pulley with special holder wrench (P/N 420 8763 7).
At assembly, torgue nut to 65 Nem (48 Ibfeft).

Use belt tension tester (P/N 414 3482 00) to check de-
flection.

Holder wrench
(P/N 420 8/63 57)

A009 002 008

18,22, Shim & V-belt

Fan belt deflection must be 9.5 mm (3/8 po) when ap-
plying a force of 5 kg (11 1b) midway between pulleys. To
adjust, install or remove shim(s) between pulley halves.
install excess shim(s) between fan and lock washer.

02-03-16
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AQ00 002 007

12,15, Ball bearing & fan housing

It is first necessary to heat bearing housing to 65°C
(150°F) to remove or install bearing.

24,25,26, Air duct, washer & rivet
(closed end)

Air duct can be removed by drilling out rivets.

CAUTION : At reassembly, use only closed end
rivets to avoid rivet ends from falling into mag-
neto.

6, Cylinder cowl

A gasket must be placed on both sides (inner and out-
er) of intake and exhaust holes on cylinder cowl.

WARNING : If fan protector is removed, always
reinstall after servicing.
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OIL INJECTION PUMP & RESERVOIR

Oil injection pump

39 G
/N e
¥ 9:9 52

SHOWMOBILE
Ka

A%
INJECTION
oit

— 32

Parts in illustration marked with * are not available as single parts.
AO008 002 028

02-03-17



Section 02 ENGINE
Sub-section 03 (377 ENGINE TYPE)

. Injection oil reservoir

. Oil reservoir support

. Grommer

Male connector

OJf tank cap

Gasket

. Oil level sensor

. Elastic stop nut M5 x 0.8 (4)
. Rubber washer (4)

10. Lock washer 6 mm (2)
77. Screw M6 x 16 (2)

12. Oil line 38 mm

13. Off line 102 mm

74. Spring clip (3)

156. Spring clip (1)

16. Filter

17. Oil pump mounting flange
18. Oil pump

19. Washer 6,2 mm (2)

20. Qil pump gear 27 teeth
21. Lock nut M6

22. Lock washer 5 mm (2)
23. Screw M5 x 16 (2)

24. Taptite screw M5 x 16 (2)
25. Needle roll

26. Washer 4,3

27. Gear 9 teeth

©OND N LN =

28. Banjo oil gasket (4)

29. Banjo (2]

30. Banjo bolt (2)

37. Oil line 325 mm

32. Oil line 325 mm

33. Clamp (4)

34. Taptite screw M5 x 16 (4)
35. Rubber ring

36. Retainer

37. O-ring

38. Plate )

39. Screw with lock washer (8)
40. Srop pin

47. Gasket

42. Plate

43. Washer

44. Hexagonal screw M6 x 7
45. Spring

46. Washer

47. Lever

48. Lock washer 6 mm

49. Nut M6

50. Seal

51. Gasket set

52. Injection oil

53. Clip

54. Baffle

NOTE : The following procedures can be done with-
out removing the engine from chassis.

CLEANING

Clean all metal components in a non-ferrous metal
cleaner.

DISASSEMBLY

NOTE : Some oil pump components are not avail-
able as single parts.

20,21,25, Oil pump gear, lock nut 6 mm
& needle roll

To remove retaining nut, first extract the needle roll with
pliers then lock gear in place using gear holder (P/N
420 8766 90).

02-03-18

Gear holder
(P/N 420 8766 90)

A010 002 001

ASSEMBLY
20, Oil pump gear

At gear assembly, apply a light coat of low temperature
grease (P/N 413 7061 00) on gear teeth.

25, Needle roll

The needle roll must be engaged as deep as possible
in the pump mounting flange.

14,15,33, Spring clip & clamp

Always check for spring clips and clamps tightness.
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467 ENGINE TYPE

ENGINE REMOVAL & INSTALLATION

Engine supports & muffler

48 Nem
(35 Ibfeft)
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7. 467" engine
2. Stud M70 x 18/18 mm
3. Clamp

4. Hexagonal elastic stop nut M10
5. Support

6. Rubber washer
7. Washer

8. Hexagonal elastic stop nut M10

3. Front support (2)

10. Right rear support

11. Left rear support

12. Lock washer 8 mm (8)

13. Allen Screw M8 x 26 (8)

74. Bounding rubber mount (4)

15. Lock washer 8 mm (8)

16. Allen screw M8 x 20 (8)

17. Front support (2)

18. Rear support (2)

19. Flanged hexagonal elastic stop nut M8 (8)
20. Lock washer (4)

21. Spring lock washer 10 mm (4)

22. Hexagonal head cap screw M0 x 20 (4)
23. Gasket (2)

24. Exhaust manifold

25. Lock washer 8 mm

26. Cylindrical screw M8 x 30 (6)
27. Spring

28. Single exhaust pipe

29. Female ball joint

30. Hexagonal head capscrew M6 x 30
317. Carriage colt M6 x 20

32. Lower bracket

33. Flanged elastic hexagonal stop nut M6
34. Rubber spacer

35. Asbestos washer

36. Exhaust pipe support

37. Spring

38. Spring (6)

38. Tail pipe

40. Muftler

417, Exhaust grommet

42. Rubber buffer

43. Starter grip

44. Cap screw M8 x 30 (2)

45. Upper bracket

46. Nut M8

REMOVAL FROM VEHICLE

Disconnect or remove the following from vehicle :

— air silencer

— pulley guard and drive belt

- throttle cable from carburetors and oil injection pump
— fuel lines, impulse line and primer tubes

— ignition coil

-- electrical connectors and wires

— single tuned pipe

- -rewind starter

— engine torque rod nut (item #8)

— drain the cooling system and disconnect hoses from
the engine (see '“Cooling system’" in this section)

— four screws retaining engine supports to frame

ENGINE SUPPORTS & MUFFLER
DISASSEMBLY & ASSEMBLY

22,26,44, Engine support screw & manifold
screw

Torque the engine supports screws 10 48 Nem (35 Ibfeft).
Torgue the manifold screws to 25 Nem (18 ibfeft).

02-04-2

INSTALLATION ON VEHICLE

To install engine on vehicle, reverse removal procedure.
However, pay attention to the following :

— Check tightness of engine rubber mounts screws and
supports nuts. Torque to 26 Nem (18 Ibfeft).

— After throttle cable installation, check carburetor maxi-
mum throttle opening and oil injection pump adjust-
ment.

— Check pulley alignment and drive belt tension.

CAUTION : A red dot is printed on one carburetor

and on oil pump mounting flange. Match the
marked carburetor to the side marked on the oil pump
mounting flange (magneto side). This is required be-
cause of the different jetting.

— Should as light exhaust leak be experienced at muf-
fler ball joint, Dow Corning sealer #763 RTV can be
used. However after some hours of use, carbon deposits
should seal joint.
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TOP END

—8

22 Nem
(16 Ipfeft)
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22 Nem
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7. Cap nut M8 (12) 12. Cylinder (2)
2. Cylinder head 13. Cylinder/crankcase gasket (2)
3. Stud M6 x 15 (2) 14. L-ring
4. Coolant outlet collar 15. Rectangular-ring
5. Loctite 242 blue {medium strength) 76. Piston
6. Lock washer 6 mm (2) 17. Piston pin
7. Nut M6 (2) 18. Circlip (4)
8. Gasket (O-ring) (2) 19. Needle bearing
9. Gasker (2) 20. Cylinder stud M8 x 79 (8)
10. Cap nut M8 (8) 27. Stud (head) M& x 50 (2)
77. Flat washer 8.4 (8)

02-04-3
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NOTE : The following procedures can be done
without removing the engine from chassis.

CLEANING

Discard all gaskets and O-rings.
Clean all metal components in a non-ferrous metal cleaner.

Scrape off carbon formation from cylinder exhaust port,
cylinder head and piston dome using a wooden spatula.

NOTE : The letters "/AUS”’ (over an arrow on the pis-
ton dome} must be visible after cleaning.

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

DISASSEMBLY

16,1718, Piston, piston pin & circlip
Place a clean cloth over crankcase then with a pointed
tool inserted in piston notch, remove circlip from piston.

To remove piston pin, use piston pin puller (P/N 529 0068
00) as follows :

- Fully screw puller handle.
— Place stop notch of puller in line with the puller axis.
— Insert puller end into piston pin.

— Rotate stop notch of puller so that corners protude
the puller end.

AQ01 001 046

NOTE : 0.25 mm oversize piston and rings are avail-
able if necessary.

INSPECTION

The inspection of the engine top end must include the
following measurements :

Rotate so that corners protude

]

>

ADO01 001 054

- Hold puller firmly and rotate puller handle counter-
clockwise to pull piston pin.

02-04-4

TOLERANCES
MEASUREMENTS | £\71NG NEW PARTS | WEAR LIMIT
(MIN.) {(MAX.)

: 0.08 mm
Cylinder taper N.A. N.A. (0031")
Cylinder out of 0.05 mm
round NA. NA. (.002"")
Cylinder/piston 0.10 mm 0.12 mm 0.20 mm
clearance (.0039"")  (.0047") (.008"")
Ring/piston groove 0.04 mm 011 mm 0.20 mm
clearance (L0021 (.004") (.008"")
Ring end gap 0.20 mm  0.35 mm 1.0 mm

(.008"") (L0147 (.039")

NOTE : For the measurement procedures, refer to
""Engine dimensions measurement’’, section 02-09.
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BOTTOM END

(16 Ibfsft) < g _
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1
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(28 Ibfeft) 22 Nem
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. Loctite 242

. Stud M8 x 79 (8)

. Angular tube, oil inlet
Plug

Crankcase upper half
Seal

. Ball bearing 6207 (2)
. Labyrinth sleeve

. Distance ring

10. Crankshaft

11. Woodruff key 3 x 3,7
12. Distance ring

13. Ball bearing 6206 (2)
74. Shim 1 mm

76. Seal

16. O-ring (2)

DRNZOA W~

17. O-ring

18. O-ring (2)

19. Loctite 515

20. Crankcase lower half
21. Lock washer 6 mm (2)
22. Hex. screw M6 x 35 (2)
23. Cylinder screw M8 x 75 (2)
24. Hexagonal nut M10

25. Angular tube, oil outler
26. Lock washer 8 mm (10)
27. Hex. screw M8 x 65 (6)
28. Cyl. screw M8 x 45 (6)
29. Stud M10 x 42

30. Lock washer 10 mm
31. Anti-seize lubricant

NOTE : Engine must be removed from chassis to
perform the following procedures.

CLEANING

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

Clean all metal components in a non-ferrous metal clean-
er. Remove old Loctite from crankcase mating surfaces
with Bombardier sealant stripper (P/N 413 7021 00).

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

DISASSEMBLY

General

To remove drive pulley, refer to ‘‘Drive Pulley’’, section
03-03.

To remove magneto, refer to ‘"Magneto’” in this section.
7,13, Crankshaft bearing

To remove bearings from crankshaft use a protective cap
and special puller as illustrated (see tools section).

PTO side

Magneto side

AQ00 002 017

INSPECTION

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

TOLERANCES
MEASUREMENTS | £\71iNG NEW PARTS | WEAR LIMIT
(MIN.) (MAX.)
Crankshaft 0.08 mm
deflection NA. NA {.003"")
Connecting rod big 040 mm 0.73 mm 1.2 mm
end axial play (.016"") (.029") (.047"")

NOTE : For the measurement procedures, refer to
“"Engine Dimensions Measurement’’, section 02-09.

02-04-9
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MAGNETO

7 Nem -
(62 Ibfein) @ P
| 32
22
A015 002 038
1. Armature plate 17. Allen screw M5 x 18 (2)
2. Generating coil 18. Cable grommet '
3. Lock washer 5 mm (2) 19. Lock washer 22 mm
4. Cylindrical slotted head screw M5 x 35 (2) 20. Hexagonal nut 22 x 1.5 mm
5. Lighting coil 27. C.D. box
6. Screw M6 x 25 (2) 22. Elastic hexagonal stop nut M6 (2)
7. Loctite 242 (blue, medium strength) 23. lgnition coll
8. Harness 24. Hexagonal screw M6 x 85 (2)
9. Splice connector (2) 25. Lock washer 6 mm (2)
10. Protector tube (6) ) 26. Spacer (2)
11. Hywheel 27. Isolator
12. Starting pulley 28. Spark plug protector (2)
13. Lock washer 8 mm (3) 29. Spark plug 12)
14. Hexagonal screw M8 x 16 (3) 30. Clamp
15, Washer 5.5 mm (2) 37. Screw M4 x 8 mm

16. Lock washer 5 mm (2)

02-04-12
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NOTE : The following procedures can be done
without removing the engine from chassis.

CLEANING

Clean all metal components in a non-ferrous metal clean-
er.

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

DISASSEMBLY

To gain access to magneto assembly, remove :
— muffler

rewind starter
— starting pulley

NOTE : Before disassembling magneto plate, in-
dexing marks should be scribed to facilitate reas-
sembly.

20, Flywheel retaining nut

To remove magneto flywheel retaining nut:

— Lock crankshaft with crankshaft locking tool (P/N 420
8766 40) as illustrated {magneto side piston must be
at top dead center).

— Remove magneto retaining nut.

Impulse hose
fitting

Crankshaft
locking tool
(P/N 420 8766 40)

A015 002 008

NOTE : It should be noted that to correctly remove

a Loctite locked fastener it is first necessary to tap
on the fastener to break “Loctite’” bond. This will elimi-
nate the possibility of thread breakage.

11, Flywheel

To remove magneto housing (flywhecl) :

- Lock crankshaft with crankshaft locking tool as illus-
trated.

-— Adjust magneto housing puller (P/N 420 8760 65)
and puller ring (P/N 420 8766 55) as illustrated.

Crankshaft

Magneto housing
locking tool

puller and ring
AQQ0 020 078

A015 002 009

NOTE : For the above procedure, the locking type
puller (P/N 420 8760 80) can be used without
crankshaft locking tool.

(P/N 420 8760 65) (P/N 420 8760 80)

A000 002 046 A000 002 063

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

02-0413
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ASSEMBLY

1,715,16,17, Armature plate, Loctite 242,
washer, lock washer & screw

Position the armature plate on the crankcase, aligning
the marks on both parts.

Put a drop of Loctite 242 on screw threads and tighten.
Clean crankshaft extension (taper).

Apply Loctite 242 on taper.

7,1119,20, Loctite 242, flywheel,

lock washer & nut

Position woodruff key, magneto flywheel and lock wash-
er on crankshaft.

Clean nut threads and apply Loctite 242 (blue, medium
strength) before tightening nut to 105 Nem (77 Ibfeft).

At reassembly coat all electric connections with silicone
dielectric grease (P/N 413 7017 00) to prevent corrosion
or moisture penetration.

CAUTION : Do not use silicone ‘““sealant’’, this
product will corrode contacts.

NOTE : For ignition timing procedure refer to “’Ig-
nition Timing’’ section 04-02.

02-04-16



Sub-section 04

Section 02 ENGINE
(467 ENGINE TYPE)

COOLING SYSTEM

A015 002 039

1. Plug 15. Thermostat

2. Coolant tank 16. Sealing ring
3. Pressure cap 77. Sender

4. Overflow hose 20 in (5710 mm) 18. Lock washer
5. Clip 19. Hexagonal nut
6. Radiator (2) 20. Tie rap

7. Rivet 21. Nur (2)

8. Radiator protector (2) 22. Hose

9. Hexagonal taptite washer head screw M5 x 15 (2) 23. Hose

10. Hose clamp (12) 24. Jee

17. U-Hose 25. Overflow tank
72. Engine inlet hose 26. Grommet

13. Radiator inlet hose 27. Male connector
14. Radiator outlet hose 28. Overflow hose

02-04-17
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ROTARY VALVE, COOLANT PUMP & RESERVOIR

20 Nem g
(15 Ibfeft) @f !

AO015 002 040

~

Injection oil
reservoir

CEBNDOA LN

. Rotary valve cover

Bolt M8 x 20 (4)

l.ock washer 8 mm (4)

O-ring

Rotary valve
Circlip

Rotary valve shaft
Seal

Bearing 6203
Shim 0.5 mm
Loctite RC 609

Distance sleeve 24.5 mm

Shim 0.5 mm
O-ring

Gear

Spring

Spring retaining cup
Circlip

Bearing 6201

Seal (2)

. Lithium grease

. Pump housing

. Gasket

. Pump impeller

. Washer 8.1 mm
). Washer 6.4 mm
. Nut M6

. Bolt M& x 25 (4)

Loctite 242
Friction washer

. Shim 0.5 mm

Rubber washer
Supporting plate

. Isolating washer (2)

Elbow connector (2)

. Hose clamp (6)

Oil line 7.75 in (196 mm]) (2)
Spring

. Pin

02-04-19
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CLEANING

Discard all seals and O-rings.
Clean all metal components in a non-ferrous metal cleaner.

DISASSEMBLY AND ASSEMBLY
6,24, Circlip & pump impeller

To remove rotary valve shaft assembly from crankcase,
first remove coolant pump impeller and circlip. Using the
suitable pusher (P/N 420 8766 12) and a fiber hammer,
push shaft assembly.

Pusher (P/N 420 8/66 12)

11,12, Loctite RC 609 & distance sleeve

To remove the distance sleeve use a bearing puller (Ex. :
Snap-on no. CJ 950) and pusher (P/N 420 8766 12)
as illustrated. Heat the distance sleeve to 93°C (200°F)
to break the Loctite bond and proceed as illustrated.

AO015 002 012

CAUTION: To prevent damage to the end of the
rotary valve shaft, use suitable pusher.

17,18, Spring retaining cup & circlip

If it is necessary to disassemble components of rotary
valve shaft assembly, compress spring retaining cup in
order to remove circlip.

A013 002 012

02-04-20

W e

Pusher
(P/N 420 8766 12)

Heat the
distance sleeve

Bearing puller
(Ex. : Snap-on CJ 950)

A013 002 013

CAUTION : Ensure that the rotary valve shaft is
perfectly perpendicular with the press tip or dam-
age will occur.
Clean rotary valve shaft and inside of distance sleeve. At
assembly apply Loctite RC 609 inside of distance sleeve.

7,8, Rotary valve shaft & seal

At assembly apply lithium grease on seal lips. Position
the seal with shielded portion towards rotary valve.

Seal
Ball bearing
Rotary Distance
valve sleeve
side
Loctite RC 609
i ta alve
Shim 0.5 mm Ro srhya;{t v
A013 002 014
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OIL INJECTION PUMP & RESERVOIR

AD15 002 042

Parts in illustration marked with * are not available as single parts.

02-04-25
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Injection oil reservoir

Support

. Grommet

Male connector

Oil tank cap

Gasket

Oil level sensor

Rubber spacer (4)

Flanged hexagonal elastic stop nut M€ (4)
10. lLock washer 6 mm (2)

77. Hexagonal head cap screw M6 x 12 (2)
72. Qil line 8 in (200 mm)

13. Spring clip (3}

74. Spring clip

15. Filter

16. Rubber ring

17, Oil pump mounting flange

18. O-ring

19. Oil pump

20. Washer 6.2 mm (2)

21. Oil pump gear 44 teeth

22. Lock nut 6 mm

23. Lock washer 5 mm (2)

24. Cylindrical sfotted screw M5 x 16 (2)
25. Lock washer 6 mm (7)

DONSG O A W=

26. Cylindrical slotted screw ME x 20 (7)
27. Oil banjo gasket (4)

28. Banjo (2)

29. Banjo bolt M6 x 16 {2)

30. Oil line 170 mm (2)

37. Clamp (4)

32. Retainer

33. O-ring

34. Plate

35. Screw with lock washer (8)
36. Stop pin

37. Gasket

38. Cam casing plate

39. Washer

40. Hexagonal head screw M6 x 7
47. Spring

42. Washer

43. Lever

44. Lock washer 6 mm

45. Hexagonal nut 6 mm

46, Seal

47. Gasket set

48. Injection oif (71 L)

49. Ground cable ass'’y

CLEANING

Discard all seals and O-rings. Clean all metal components
in a non-ferrous metal cleaner.

DISASSEMBLY

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

21,22, Oil pump gear & lock nut

To remove retaining nut, lock gear using gear holder (P/N
420 2779 00).

Gear holder
(P/N 420 2779 00}

A00O 002 043

02-04-26

ASSEMBLY

26, Screw

Torgue t0 9 Nem (80 Ibfein).

CAUTION : Whenever oil injection lines are re-
moved, always make the routing as shown. This
is important to avoid friction with the steering column.

A015 002 017
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(TYPICAL)
Washer on each side Oil colunms advancing

ENGINE AT IDLE
Fully open position

A015 002 043

If not, remove pump assembly and check the pump gear
and drive shaft (if applicable) for defects, replace as neces-
sary. Test pump as describes below.

Test bench

Connect a hose filled with injection oil to main line fit-
ting. Insert other hose end in an injection oil container.
Using counterctockwise rotating drill, rotate pump shaft.
Oil must drip from outer holes while holding lever in a
fully open position. If not replace pump.

(TYPICAL)

Fully open position

Main line fitting Coggttaetrirc]g%l?mlse

A015 002 044
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503 ENGINE TYPE

ENGINE REMOVAL &INSTALLATION

Engine support & muffler
Safari Voyageur
Safari Escapade

\g"

A
= E"l/{ 38 Nem
2 (28 Ibfeft)
Ne
1 bf 2 10

- 1?
19
C“"/{Q 21
(15 |

Sy

38 Nem
(28 Ibfeft)

A020 002 001
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Sub-section 0b

(503 ENGINE TYPE)

CHNDO A ON =

. Engine Rotax type 503

Stud M10 x 25 (4)

Engine bracket

Flat washer 10.5 mm x 21 x 2 (4)
Lock washer 10 mm (4)
Hexagonal nut M10 (4)

Rubber mount (4)

. Internal tooth cup washer (2)

. Washer (2)

. Hexagonal elastic stop nut M10 x 1.5 (4)

. Hexagonal head cap screw M8 x 1.25

. Lock washer

. Muffler support

. Rubber mount

. Hexagonal elastic flanged stop nut M8 x 1.25
. Spring (3)

. Tuned pipe

. Gasket (4)

. Exhaust manifold

. Lock washer 8 mm (4)

. Hexagonal socket head cap screw M8 x 30 (4)
. Spring (4)

. Muffler

. Ta/ pipe

. Exhaust washer

. Muffler support

. Muffler attachment

. Hexagonal head cap screw M6 x 16 (2)
. Hexagonal elastic flanged stop nut M6 (2)
. Hexagonal head cap screw M6 x 20

. Flat washer 6 mm x 20

. Bushing

. Spring

. Spring (2)

. Spring

. Hexagonal head cap screw M8 x 1.25
. Lock washer

. Washer

. Rubber mount

. Starter grip

. Loctite 242 (blue, mediurn strength)

. Rubber buffer

. Hook

02-05-2
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ENGINE REMOVAL & INSTALLATION

A023 002 004

Engine support & muffler
Safari Cheyenne

38 Nem
{28 Ibfeft)

02-05-3
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. Engine Rotax type 503

. Stud M10 x 25 (4)

. Engine bracket

. Flat washer 10.5 mm x 21 x 2 (4)
Lock washer 10 mm (4)

. Hexagonal nut M10 (4)

. Rubber mount (4)

. Internal tooth cup washer (2)
. Washer (2)

10. Hexagonal nut M10 (4)

117. Connector

12. Connector ring

13. Rivet (3)

14. Gear clamp

15. Elbow

76. Gear clamp (2)

17. Hose

18. Gasket (4}

19. Exhaust manjifold

20. Lock washer 8 mm (4)

21. Hexagonal socket head cap screw M8 x 30 (4)
22. Spring (3)

DONDO A WA ~

23. Muffler

24. Fernale ball joint

25. Exhaust washer

26. Muffler support

27. Muffler attachment

28. Hexagonal head cap screw M6& x 16 (2)
29. Hexagonal flanged stop nut M6 (2)
30. Hexagonal head cap screw M6 x 20
31. Flat washer 6 x 20 mm

32. Bushing

33. Anchor pad

34. Rivet (6)

35. Screw M8 x 12

36. Spring

3/. Starter grip

38. Rubber buffer

39. Air duct

40. Flat washer 7/32 x 5/8 x .060 in (6)
47. Loctite 242 (blue, medium strength)
42. Flat washer 8.4 mm x 256 x 1.6 (2)
43. Spring

REMOVAL FROM VEHICLE

Disconnect or remove the following :
— pulley guard, drive belt, drive pulley
-~ exhaust manifold
elbow tube on cylinder cowl (Safari Cheyenne)
— clamp between carburator(s) and intake manifold(s)
— oil injection pump cable
— oil lines
— impulse line
— hood retaining cable
— rewind starter cable

WARNING : Before disconnecting any electrical

wire in starter system always first disconnect
the black negative battery cable (on electric starting
models).

- - wiring harness
— engine stud nuts {(under engine support)

ENGINE SUPPORT & MUFFLER
ASSEMBLY

6,10,21,41, Engine stud nut, engine
support nut, manifold bolt & Loctite 242

Apply Loctite 242 on the engine stud nuts then torque
to 38 Nem (28 Ibfeft).

Torque the engine support to 38 Nem (28 Ibfeft).
Torgue the exhaust manifold bolts to 22 Nem {16 Ibfeft).

02-05-4

INSTALLATION ON VEHICLE

To install engine on vehicle, reverse removal procedure.
However, pay attention to the following:

— Check tightness of engine mount nuts.

— After throttle cable installation, check carburetor maxi-
mum throttle slide opening.

- - Check pulley alignment and drive belt tension.

CAUTION : A red dot is printed on one carburetor

and on engine. Match the marked carburetor
to the side marked on the engine. This is required
because of the different jettings on carburetors of
Safari Voyageur/Escapade.

— Should a slight exhaust leak be experienced at muf-
fler ball joint, Dow Corning sealer #763 RTV can be
used. However after some hours of use, carbon de-
posits should seal joint.
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ENGINE REMOVAL & INSTALLATION

Engine support & muffler
Alpine Il 503

— ./
~ \ 21 Nem

T @

®—— 40

AD17 002 016
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. Engine Rotax type H03

. Stud M70 x 37 (4)

. Distance sleeve (4)

. Engine bracket

. Flat washer 70.5 mm x 21 x 2 (4}

Lock washer 10 mm (4)

. Hexagonal nut M10 (4)

. Rubber mount (4)

. Washer (4)

10. Hexagonal elastic stop nut M10 x 1.5 (4)
17. Gasket (4)

72. Exhaust manifold

13. Lock washer 8 (4)

14. Allen screw M8 x 30 (4)

16. Connector pipe

16. Male ball joint

17. Muffler female ball joint (2)

18. Spring (6)

19. Muffler clamp (2}

20. Hexagonal head cap screw M8 x 1.25 x 80 (2)

CB NSO A DON

217, Muffier

22. Cup (4)

23. Bushing (2)

24. Spring (4}

25. Cup (4)

26. Connector

27. Connector ring

28. River (3)

29. Elbow

30. Hose 4 in (102 mm)

37. Clamp (3)

32. Spark plug grommet (2)
33. Rubber buffer

34. Srarter grip

35. Exhaust grommet

36. Loctite 242 (blue, rnedium strength)
37. Air duct

38. River (6)

39. Washer (6)

40. Push nut (2)

REMOVAL FROM VEHICLE

Remove or disconnect the following (if applicable} then
lift engine out of vehicle leftward :

belt guard, drive belt
— console
— intake silencer panels )
-- clamp between intake manifold and carburetor
— impulse line
Disconnect negative cable (ground} from battery, then
disconnect electrical connections leading to engine.

WARNING : Before disconnecting any electrical

wire in starter system always first disconnect
the black negative battery cable {(on electric starting
models).

— muffler ball joint, close to engine
— elbow tube on cylinder cowl

— select transmission shifter to reverse

ENGINE SUPPORT AND MANIFOLD
ASSEMBLY

7,10,14,36, Engine stud nut, engine
support nut, manifold screw & Loctite 242

Install engine support with the fastening hole for battery
ground cable toward the rear of vehicle.

02-05-6

Apply Loctite 242 on the engine stud nuts then torque
1o 38 Nem (28 Ibfeft).

Torgue the engine support to 38 Nem (28 Ibfeft).
Torque the exhaust manifold bolts to 22 Nem (16 Ibfeft).

INSTALLATION ON VEHICLE

To install engine on vehicle, reverse removal procedure.

However, pay attention to the following:

— Check tightness of engine mount nuts.

- - After throttle cable installation, check carburetor max-
imum throttle slide opening.

-~ Check pulley alignment and drive belt tension.

— Should a slight exhaust leak be experienced at muf-
fler ball joint, Dow Corning sealer #763 RTV can be
used. However after some hours of use, carbon de-
posits should seal joint.
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Sub-section 05

(503 ENGINE TYPE)

MUFFLER INSTALLATION

Install brackets and hardware on muffler and secure
with push nuts.

Push nut

A017 002 017

Bolt muffler assembly on frame.

02-05-7
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Section 02 ENGINE
Sub-section 05

TOP END

21 Nem
{15 Ibfeft)

27 Nem
g (15 Ibfeft)
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. Cylinder flange gasket (2)

. Cylinder (2)

. Cylinder head gasket (2)

. Cylinder head (2)

. Washer 8.4 mm (4)

Hexagonal nut M8 (4}

. Washer 8.4 mm (4)

. Distance nut M8 x 37 mm (4)

. Intake manifold gasker (4)

. Intake manifold

(Safari Cheyenne & Alpine I/ 503 only)

71. Lock washer 8 mm (4)

12. Hexagonal bolt M8 x 40 mm (2)
(Safari Cheyenne & Alpine 11 503 only)

13. O-ring
(Safari Cheyenne & Alpine Il 503 only)

14. Intake manifold cover

(Safari Cheyenne & Alpine Il 603 only)

N A WN =
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15. Hexagonal bolt M8 x 64 mm (2)
(Safari Cheyenne & Alpine Il 503 only)

76. Lock washer 6 mm (2)
(Safari Cheyenne & Alpine Il 503 only)

17. Hexagonal bolt M6 x 30 mm (2)
(Satari Cheyenne & Alpine Il 503 only)

18. Noise damper

19. Noise damper (short) (4)

20. Noise damper (long) (4)

217. Piston (2)

22. Rectangular ring (2)

23. Semi-trapez ring (2)

24. Needle bearing (2)

25. Piston pin (2)

26. Circlip (4)

27. Cylindrical screw M& x 30 (4)
(Voyageur & Escapade only)

28. Intake socket (2) (Voyageur & Escapade only)

NQOTE : The following procedures can be done
without removing the engine from chassis.

CLEANING

Discard all gaskets.
Clean all metal components in a non-ferrous metal cleaner.

Scrape off carbon formation from cylinder exhaust port,
cylinder head and piston dome using a wooden spatula.

NOTE : The letters ~'/AUS’" (over an arrow on the
piston dome) must be visible after cleaning.

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

DISASSEMBLY
21,25,26, Piston, piston pin & circlip

Place a clean cloth over crankcase to prevent circlips
from falling into crankcase. Then with a pointed tool in-
serted in piston notch, remove circlip from piston.

To remove piston pin, use piston pin puller (P/N 529 0068
00} as follows :

— Fully screw puller handle.
— Place stop notch of puller in line with the puller axis.
— Insert puller end into piston pin.

— Rotate stop notch of puller so that corners protude
the puller end.

Rotate so that

«/ corners protude

A4

A001 001 054

- - Hold puller firmly and rotate puller handle counter-
clockwise to pull piston pin.

AD01 001 046

NOTE : On twin cylinder fan cooled engines, the
PTO cylinder or fan housing have to be removed to
give access to MAG piston pin with the puller.

02-05-9
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6,8, Nut & distance nut

Position distance nuts as illustrated.

Distance nuts

AT\

i

e

= I ——

_—T €
=Rt

TR |
e

=S

@\"

Distance nuts

A017 002 006

Cross torque cylinder head nuts to 21 Nem (15 [bfeft) ;
torque each cylinder head individually.

Install armature plate, fan housing and then air deflector.

9, Intake manifold gasket

Install a gasket on each side of the air deflector.

12,15,27, Intake manifold bolt
Torque intake manifold bolts to 21 Nem (15 Ibfeft).

02-05-12
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BOTTOM END
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. Crankcase lower half

. Crankcase upper half

. Lock washer 8 mm (14)
. Cylindrical screw M& x 75 (2)
. Screw M8 x 70 (6)

. Loctite 575

. Stud M8 x 173 (8)

. Cable grommet

. Rubber plug (5)

10. Crankshaft

17. Ball bearing 6206 (2}
12. Shim 1 mm (2)

OCXNOOANWN~

13. Spacer

74. Seal PTO side

16. Ball bearing 6207

16. O-ring

17. Seal mag side

18. Woodruff key

79. Loctite 242

20. Cylindrical screw M& x 45 (2)
21. Screw M8 x 45 (4)

22. Hexagonal nut M22 x 1.5
23. Lock washer 22 mm

24. Anti-seize fubricant

NOTE : Engine must be removed from chassis to
perform the following procedures.

CLEANING

Discard all seals, gaskets and O-rings.
Clean all metal components in a non-ferrous metal cleaner.

Remove old sealant from crankcase mating surfaces with
Bombardier sealant stripper (P/N 413 7021 00).

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

DISASSEMBLY

. General

To remove drive pulley, refer to ""Drive pulley’’, section
03-03.

To remove magneto, refer to ''"Magneto’’ in this section.

11,15, PTO side bearing & MAG side bearing

To remove bearings from crankshaft, use a protective cap
and a special puller, as illustrated. {See Tools section).

02-05-14

PTO side

€00
SOR

Magneto side

ADOCQ 002 017

INSPECTION

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

TOLERANCES
MEASUREMENTS | ¢ \17inG NEW PARTS | WEAR LIMIT
{MIN.) (MAX.)
Crankshaft 0.08 mm
deflection N-A. NA. (.003")
Connecting rod big 0.20 mm  0.53 mm 1.0 mm
end axial ptay {.008"") (.021'1) {.039")

NOTE : For the measurement procedures, refer to
""Engine dimensions measurement’’, section 02-09.
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ASSEMBLY

11,15, PTO side bearing & MAG side bearing

Smear anti-seize lubricant (P/N 413 7010 00} on part
of crankshaft where bearing fits.

Prior to installation, place bearings into an oil container
filled with oil heated to 756°C (167°F).

This will expand bearings and ease installation. Install
bearings with groove as per exploded view.

Bearings are pressed on crankshaft until they rest against
radius. These radius maintain the gap needed for bear-
ings lubrication.

1417, Oil seal

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

For bearing lubrication purpose, a gap of 1.0 mm {.040 in)
must be maintained between seals and bearings.

When installing plain seals (seal without locating ring or
without spacing legs), ensure to maintain the specified
gap as illustrated.

Bearing 1 mm
(.040 in)

- ‘é/‘e/ /// ///// ~ { / Feeler

gauge

Qil seal
U

A017 002 007

9, Rubber plug

Prior to installing the crankshaft, make sure both rubber
plugs are into upper crankcase holes.

1,2, Lower and upper crankcase

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

6, Loctite b156

Prior to joining of crankcase halves spray some new in-
jection oil {or equivalent) on all moving parts of the crank-
shaft. Then apply Loctite 515 (413 7027 00) on crank-
cases mating surfaces.

NOTE : Prior to apply Loctite 515 it is possible to
use primer N (P/N 413 7053 00) or primer NF (P/N
413 7024 QO0). It increases cure speed and gap filling
capability. Refer to supplier instructions.
Position the crankcase halves together and tighten bolts
by hand then install and tighten armature plate on mag-
neto side to correctly align the crankcase halves.

4,5,20,21, Crankcase bolt

Torque bolts to 21 Nem (15 Ibfeft) following illustrated
sequence.

13 7 1 3 5 1

|-“.

j[ﬂﬂ

")1
H
|=JI é‘

R
wile
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L/ 0

n

A017 002 008

To install magneto, refer to ‘"Magneto’” in this section.

02-05-15
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MAGNETO

AQ017 002 018

17 1 85 Nem
18 (63 Ibfeft

)

. Arrnature plate

Generating coil

Lock washer 5 mm (2)

. Cylindrical slotted head screw M5 x 35 (2)
. Lighting coil

Screw M6 x 25 (2)

. Loctite 242 (blue, medium strength)
. Harness

. Splice connector (6)

70. Protector tube

11. Flywheel

12. Washer 5.5 mm (2)

13. Lock washer 5 mm (2)

4. Allen screw M5 x 18 (2)

7156. V-belt pulley

DX NDO N WN ~

02-05-16

. Starting pulley

. Lock washer 8 mm (3)

. Allen screw M8 x 12 (3)

. Lock washer 22 mm

. Hexagonal nut 22 x 1.5 mm

. C.D. box

. Hexagonal screw M6 x 20 mm (2)
. Lock washer 6 mm (2)

. Washer 6.4 mm (2)

. Ignition coil

. Hexagonal head taptite screw M5 x 25 (2)
. Spark plug protector (2)

. Spark plug (2)

. Clamp

. Screw M4 x 8
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NOTE : The following procedures can be done
without removing the engine from chassis.

CLEANING

Clean all metal components in a non-ferrous metal cleaner.

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

DISASSEMBLY
15,16, V-belt pulley and starting pulley

To gain access to magneto assembly, remove :
- rewind starter
— starting and V-belt pulleys

NOTE : Before disassembling magneto plate, index-
ing marks should be scribed to facilitate reassem-
bly.

20, Flywheel retaining nut

To remove magneto flywheel retaining nut:

- - Lock crankshaft with crankshaft locking tool (P/N 420
8766 40) as illustrated (magneto side piston must be
at top dead center).

Remove magneto retaining nut.

O NOTE : It should be noted that to correctly remove
a Loctite locked fastener it is first necessary to tap
on the fastener to break Loctite bond. This will eliminate
the possibility of thread breakage.

11, Magneto housing flywheel

To remove magneto housing (flywheel) :

— Lock crankshaft with crankshaft locking tool and in-
stall magneto housing puller (P/N 420 8760 65) and
puller ring (P/N 420 8766 5b) as illustrated.

Crankshaft
lacking tool
(P/N 420 8766 40)

Impulse
fitting

ADO09 002 011

|
P/N 420 8760 65

d
=

| P/N 420 8766 55
e

Magneto housing
puller and ring

Crankshaft
locking tool

AQ09 002 007 AQ00 002 078

O NOQTE : For the above procedure, the locking type
puller (P/N 420 8760 80} can be used without
crankshaft locking tool.

PIN 420 8760 65

P/N 420 8760 80

A000 002 046 AQ00 002 063

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

02-05-17
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ASSEMBLY

1, Armature plate

Position armature plate on crankcase, aligning marks on
both parts.

7, Loctite 242

Clean crankshaft extension taper.
Apply Loctite 242 (blue medium strength) on taper.

11,19, Flywheel & 22 mm lock washer

Position woodruff key, magneto flywheel and lock wash-
er on crankshaft.

7,20, Loctite 242 & nut

Clean nut threads and apply Loctite 242 (blue, medium
strength) before tightening nut to 85 Nem (63 Ibfeft).

8,21,25,27, Harness, C.D. Box, ignition coil &
spark plug protector
At reassembly coat all electric connections with silicone

dielectric grease (P/N 413 7017 00) to prevent corro-
sion or moisture penetration.

CAUTION : Do not use silicone ‘‘sealant’’, this
product will corrode contacts.

NOTE : For ignition timing procedure refer to "*Igni-
tion timing’* section 04-02.

02-05-20
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COOLING SYSTEM

Not applicable to

Safari Voyageur &
Safari Escapade

A017 002 020

1. Fan housing 17. Cylinder cowl, lower half, carburetor side

2. Locking ring 18. Taptite screw M6 x 12

3. Shim 7.0 mm (2} 18. Spring nut M4.8 (8)

4. Ball bearing (2) 20. Cylinder cowl, upper half

5. Fan shaft 21. Sealing strip 440 mm

6. Woodruff key 3 x 5 22. Lock washer 8 mm (4)

7. Distance sleeve 23. Hexagonal screw M8 x 16 (4)

8. Pulley half 24. Washer 4 mm x 15.8 (8)

9. Shim 0.5 mm 25. Screw M4.8 x 16 (8)
10. Pulley half 26. Lock washer 6 mm (4)
11. Fan 27. Cylindrical screw M6 x 30 (4)
72. Lock washer 16 mm 28. Air duct (Not applicable to Voyageur & Escapade)
13. Hexagonal nut M16 x 1.5 29. Rivet (6) (Not applicable to Voyageur & Escapade)
14. V-Belr 30. Washer (6) (Not applicable to Voyageur & Escapade)
715. Fan cover 31. Spark plug cover (2)
16. Cylinder cowl, lower half, exhaust side

02-05-21
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2,4, Locking ring & bearing

Remove locking ring then remaining bearing.

To install, press one bearing in place then install locking
ring and shims. Press the other bearing from opposite
side until it is flush with housing. Press fan shaft from
engine side of fan housing. Check for free rolling action.

23,27, Upper fan cowl screw & fan housing
screw

At assembly, apply a light coat of Loctite 242 on threads.
It should be noted that to correctly remove a Loctite
locked screw, it is first necessary to slightly tap on head
screw to break Loctite bond. The screw can then be re-
moved. This will eliminate the possibility of screw break-
age.

28,29,30, Air duct, washer & rivet
(closed end)

Air duct can be removed by drilling out rivets.

CAUTION : At reassembly, use only closed end
rivets to avoid rivet ends from falling into magne-
to.

16,17, Cylinder cowl
A gasket must be placed on both sides (inner and outer)
of intake and exhaust holes of cylinder cowl.

WARNING : If fan protector is removed, always
reinstall after servicing.

02-05-23
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OIL INJECTION PUMP & RESERVOIR

Oil injection pump Not applicable to Alpine Il 503

39 51—| Gasket
/]\ set

SHOWHIDBILE

42 €2 ECTION
by Ol ..

A020 002 002 Parts in iffustration marked with ™ are not available as single parts.

02-05-24
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. Injection oil reservoir

Oil reservoir support

. Grommet

Male connector

. Oil reservoir cap

. Gasket

. Oil level sensor

. Elastic stop nut M5 x 0.8 (4)
. Rubber washer (4)

70. Lock washer 6 mm (2}
17. Screw ME x 16 (2)

12. Oil line 38 mm

13. Qil line 102 mm

14. Spring clip (3)

15. Spring clip (1)

16. Filrer

17. Oil pump mounting flange
18. Qi pump

19. Washer 6.2 mm (2)

20. Oil pump gear - 27 teeth
21. Lock nut M6

22. Lock washer 5 mm (2)
23. Screw M& x 16 (2)

24. Taptite screw M5 x 16 (2)
25. Needle roll

LXTND AN =

28. Oil banjo gasket (4)

29. Banjo (2)

30. Banjo bolt (2)

31. Oif line 325 mm

32. Oif line 326 mm

33. Clarmp (4)

34. Taptite screw M5 x 16 (4)
35. Rubber ring

36. Retainer

37. O-ring

38. Plate

39. Screw with lock washer (8)
40. Stop pin

47. Gasket

42. Plate

43. Washer

44. Hexagonal screw M6 x 7
45. Spring

46. Washer

47. Lever

48. Lock washer 6 mm

49. Nut M&

50. Seal

b7, Gasket set

52. Injection oil

26. Washer 4,3 53. Clip
27. Gear 9 teeth 54. Baffle

NOTE : The following procedures can be done

without removing the engine from chassis.
CLEANING
Clean all metal components in a non-ferrous metal cleaner. /
DISASSEMBLY

NOTE : Some oil pump components are not avail- —_

able as single parts. ~
20,21,25, Oil pump gear, lock nut 6 mm & Conr
needle roll holder

(PIN 420 8769 80)

To remove retaining nut, first extract the needle roll with
pliers then lock gear in place using tool (P/N 420 8769 AQ10 002 001

80).

ASSEMBLY
20, Oil pump gear

At gear assembly, apply a light coat of low temperature
grease {P/N 413 7061 00) on gear teeth.

25, Needle roll

The needle roll must be engaged as deep as possible in
the pump mounting flange.

14,15,33, Spring clip & clamp

Always check for spring clips and clamps tightness.

02-05-25
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536 ENGINE TYPE

ENGINE REMOVAL & INSTALLATION

Engine support & muffler

48 Nem
(35 Ibfeft)
N ﬁazz
é Q—Z‘l
1 - 20
18
7 Ne ' . ?D
25 Nem [ ®
l@ 33 (45 |bfe Y ) | |-
{18 Ibfe ft) N 25 Nem
po SN 14 i.] 19 (38 Ibfefr)
E ! ) - 1o lf @ﬂ’/
1 =7
2 25 Nemn
32-—@ @Q 5 '® (18 Ibfeft)
! )
— 31 e
25 Nem
48 Nem (18 Ibfeft) 14
(35 Ibfeft) l {
~21 15

& 16 | —43
20— ] )

i //6// AN

-~ 26 Nem 1 |

> (18 Ibfeft) F 42

(18 Ibfeft) | 17
19

38 Nem
{28 Ibfeft)

AQ16 002 016
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536 engine

Stud M10 x 18/18

Clamp

Hexagonal elastic stop nut M10
Support

Rubber washer

Washer

. Hexagonal elastic stop nut M70
. Front support (2)

70. Righr rear support

71. Left rear support

12. Lock washer 8 mm (8)

13. Allen screw M8 x 25 (8)

74. Bounding rubber mount (4)

156, Lock washer 8 mm (8)

16. Allen screw M8 x 20 (8)

17. Front support (2)

78. Rear support (2)

18. Flanged hexagonal elastic stop nut M8 (8)
20. Lock washer (4)

21. Spring lock washer 10 mm (4)
22. Hexagonal head cap screw MT0 x 20 (4)
23. Gasket (2)

OCONIOANWN =

24, Exhaust manifold

26. Lock washer 8 mm

26. Cylindrical screw M8 x 30 (6)
27. Spring

28. Single exhaust pipe

29. Female ball joint

30. Hexagonal head cap screw M6 x 30
31. Carriage bolt M6 x 20

32. Lower bracket

33. Flanged elastic hexagonal stop nut M6
34. Rubber spacer

35. Asbestos washer

36. Exhausr pipe support

37. Spring

38. Spring (6)

39. Tail pipe

40. Muftler

47. Exhaust grommet

42. Rubber buffer

43. Starter grip

44. Cap screw M8 x 30 (2)

45. Upper bracket

46. Nut M8

REMOVAL FROM VEHICLE

Disconnect or remove the following from vehicle :

—- air silencer

— pulley guard and drive belt

--throttle cable from carburetors, oil injection pump
— fuel lines, impulse line and primer tubes

— ignition coll and rotary valve reservoir

—- electrical connectors and wires

- - single tuned pipe

--rewind starter

— engine torque rod nut (item #8)

Drain the cooling system and disconnect hoses from
the engine (see ""Cooling system’” in this section).

Remove the four screws retaining engine supports to
frame.

ENGINE SUPPORT & MANIFOLD
DISASSEMBLY & ASSEMBLY

22,26,44, Engine support screw &
manifold screw

Torque the engine support screws to 48 Nem (35 Ibfeft).
Torque manifold screws to 25 Nem (18 Ibfeft).

02-06-2

INSTALLATION ON VEHICLE

To install on vehicle, reverse removal procedure. How-
ever, pay attention to the following :

— Check tightness of engine rubber mounts screws
and support nuts. Torque to 25 Nem (18 Ibfeft).

—- Verify throttle cable condition then after throttle ca-
ble installation, check carburetor maximum throttle
opening and oil injection pump adjustment.

— Check pulley alignment and drive belt tension.

CAUTION : A red dot is printed on one carburet-

or and on oil pump mounting flange. Match the
marked carburetor to the marked side of the oil pump
mounting flange (magneto side). This procedure is re-
quired because of the different jettings.

— Should a light exhaust leak be experienced at muffler
ball joint, Dow Corning sealer #763 RTV can be used.
However after some hours of use, carbon deposits
should seal joint.
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TOP END

22 Nem
(16 Ibfefy) 10—

A016 002 Q17
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. Cap nut M8 (12)

. Cylinder head

. Stud M6 x 15 (4)

Coolant outlet collar

. Loctite 242 blue (medijum strength)
Lock washer 6 mm (4)

. Nut M6 (4)

. Gasket (O-ring) (2)

. Gasket

70. Cylindrical screw M8 x 70 (8)
77. Flat washer 8.4 (8)

12. Cylinder (2)

CONIOA GN =

13. Cylinder/crankcase gasket (2)
74. [-ring

15. Rectangular-ring
16. Piston

17. Gudgeon pin

18. Circlip (4)

19. Needle bearing

20. Silastic 732 RTV
27. Stud M8 x 50 (12)
22. Gasket

23. Water cutlet socket
24. Loctite 515

NQOTE : The following procedures can be done
without removing the engine from chassis.

CLEANING

Discard all gaskets and O-rings.

Clean all metal components in a non-ferrous metal
cleaner.

Scrape off carbon formation from cylinder exhaust port,
cylinder head and piston dome using a wooden spatula.

NOTE : The letters «<AUS» {over an arrow on the
piston dome) must be visible after cleaning.

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

DISASSEMBLY

16,1718, Piston, piston pin & circlip
Place a clean cloth over crankcase then with a pointed
tool inserted in piston notch, remove circlip from piston.

To remove piston pin, use piston pin puller (P/N 529
0068 00) as follows :

— Fully screw puller handle.
-— Place stop notch of puller in line with the puller axis.
— Insert puller end into piston pin.

— Rotate stop notch of puller so that corners protude
the puller end.

02-06-4

Rotate so that
corners protude

A007 001 054

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

AQ01 001 046

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

The inspection of the engine top end must include the
following measurements :

TOLERANCES

MEASUREMENTS | £iTTING NEW PARTS | WEAR
(MIN.) (MAX.) LIMIT
Cylinder taper N.A. N.A. 0.08 mm
(.0031""}
Cylinder out of round N.A. N.A. 0.05 mm
(.0020"")
Cylinder/piston 0.09 mm 010 mm 0.20 mm
clearance {.0035"") (.0039'") (.008"")
Ring/piston groove 0.04 mm 011 mm 0.20 mm
clearance {.002") (.004"") (.008"")
Ring end cap 0.20 mm 0.35 mm 1.0 mm
{.008"") (.014"") (.039"")

NOQOTE : For the measurement procedures, refer to
"’Engine dimensions measurement’’, section 02-09.

ASSEMBLY
16,17,18 Piston, piston pin & circlip

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

EXHAUST

A001 002 001

NOTE : Spare parts pistons and cylinders are iden-
tified with a green or red dot, it is important to
match the piston with the cylinder of the same color.

To center the piston pin with the connecting rob bearing,
use centering tool (P/N 523 0091 OO0}

Centering too!
(P/N 529 0091 00)

ADQT Q01 084

NOTE : The circlip on the opposite side can be
installed before pin installation, the tool will easily
go out.

To minimize the effect of acceleration forces on circlip,
install each circlip so the circlip break is at 6 o’clock as
illustrated. Use piston circlip installer {P/N 529 0086 00).

Piston circlip installer
(P/N 529 0086 00)

Place
circlip in

Restrain

AQ01 001 062

—— Piston notch

Circlip break

ADO1 002 002
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1, Cylinder head nut

Torque cylinder head nuts to 22 Nem (16 Ibfeft) follow-

ing illustrated sequence.

(TYPICAL) {_f\ .
@@ 8 ©
8 8

T @ 10

(&3]

(@

@

O O
(@@

if?
\

\

T

FHL‘M
\

A015 002 004
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BOTTOM END

/
22 Nem
(16 Ibfeft)

EE

-
28
30> —22~ 10 Nem
@_ (90 Ibfein)
38 Nem ~ 24 =27

(28 Ibfeft) e i

AD16 002 018
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. Loctite 242

. Anti-seize lubricant

. Angular tube, oil inlet
Plug

Crankcase upper half
Seal

. Ball bearing 6207 (2)
. Labyrinth sleeve

. Distance ring

10. Crankshaft

17. Woodruff key 3 x 3,7
12. Distance ring

13. Ball bearing 6206 (2)
14. Shim 1T mm

15. Seal

CONSD oA WN =

16. O-ring (2)

77. O-ring

18. O-ring (2)

19. Loctite 576

20. Crankcase lower half

217. Lock washer 6 mm (2)

22. Hexagonal screw M6 x 35 (2)
23. Cylinder screw M8 x 75 (2)
24. Hexagonal nut M710

26. Angular tube, oil outlet

26. Lock washer 8 mm (14)

27. Hexagonal screw M8 x 65 (6)
28. Cylinder screw M8 x 45 (6)
29. Stud M10 x 42

30. Lock washer 10 mm

NOTE : Engine must be removed from chassis to
perform the following procedures.

CLEANING

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

Clean all metal components in a non-ferrous metal
cleaner.

Remove old Loctite from crankcase mating surfaces with
Bombardier sealant stripper (P/N 413 7021 00).

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

DISASSEMBLY

General

To remove drive pulley, refer to “’Drive pulley’’, section
03-03.

To remove magneto, refer to ‘’"Magneto’” in this section.

713, Crankshaft bearing

To remove bearings from crankshaft, use a protective
cap and special puller, as illustrated (see ‘"Tools’’ sec-
tion).

PTO side

IOE

Magneto side

100-

AO0Q0 002 017

INSPECTION

Thye inspection of the engine bottom end must include
the following measurements :

TOLERANCES
MEASUREMENTS | £i77iNG NEW PARTS | WEAR
{(MIN.) (MAX.) LIMIT
Crankshaft deflection N.A. N.A. 0.08 mm
(.003"")
Connecting rod big 0.40 mm 0.73 mm 1.2 mm
end axial play (016"} {.029"") (.047"")

NOTE : For the measurement procedures, refer to
"*Engine Dimensions Measurement”’, section 02-09.

02-06-9
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ASSEMBLY

2,7,8,13, Anti-seize lubricant, crankshaft
bearing & labyrinth sleeve

Smear anti-seize lubricant (P/N 413 7010 00) on part
of crankshaft where bearing fits.

Prior to installation, place bearings into an oil container
filled with oil previously heated to 75°C (167°F). This
will expand bearing and ease installation. Install bear-
ings and labyrinth sleeve with groove as per the follow-
ing illustration.

A015 002 005

Bearing Q

T mm
(.040 in)

Oil seal

A016 002 019

6,15, Seal

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

For bearing lubrication purpose, a gap of 1.0 mm (.040
in) must be maintained between seals and bearings.

When installing plain seals (seal without locating ring
or without spacing legs), ensure to maintain the speci-
fied gap as illustrated. For seals with spacing legs, in-
stall them against the bearing.

02-06-10

519,20, Upper crankcase, Loctite 515 &
lower crankcase

Crankcase halves are factory matched and therefore,
are not interchangeable or available as single halves.
Prior to joining of crankcase halves, apply a light coat
of Loctite 515 (P/N 413 7027 00) on mating surfaces.

NOTE : Prior to applying Loctite 515 it is possible

to use primer N (P/N 413 7053 00) or primer NF
(P/N 413 7024 00). It increases cure speed and gap fill-
ing capability. Refer to supplier instructions.

CAUTION : Before joining crankcase halves be
sure that crankshaft rotary valve gear is well en-
gaged with rotary valve shaft gear.

Position the crankcase halves together and tighten bolts
by hand then install and tighten armature plate on mag-
neto side to correctly align crankcase halves. Torque
bolts as specified following illustrated sequence.
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MAGNETO

24
RN
|
25
19 20
@I 7
) @ b
105 Nem
7 Nem 14 (77 Ibfeft)
(62 Ibfein)
A16 002 020
1. Armature plate 17. Allen screw M5 x 18 (2)
2. Generating coil 18. Cable grommer
3. Lock washer & mm (2) 19. Lock washer 22 mm
4. Cylindrical slotted head screw M5 x 35 (2) 20. Hexagonal nut 22 x 1.5 mm
5. Lighting coil 21. C.D. box
6. Screw M6 x 25 (2) 22. Flanged elastic hexagonal stop nut M6 (2)
7. Loctite 242 (blue, medium strength/ 23. Ignition coil
8. Harness 24. Hexagonal screw M6 x 85 (2)
9. Splice connecror (6) 25. Lock washer 6 mm (2)
70. Protector tube (6) 26. Spacer (2)
11. Flywheel 27. Insulator
12. Starting pulley 28. Spark plug protector (2)
13. Lock washer 8 mm (3) 29. Spark plug (2)
14, Hexagonal screw M8 x 16 (3) 30. Flywheel counterweight
15. Washer 5.5 mm (2) 31. Clamp
16. Lock washer 5 mm (2) 32. Screw M4 x & mm

02-06-12
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NOTE : The following procedures can be done
without removing the engine from chassis.

CLEANING

Clean all metal components in a non-ferrous metal
cleaner.

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

DISASSEMBLY

To gain access to magneto assembly, remove :
— muffler

— rewind starter

— starting pulley

NQOTE : Before disassembling magneto plate, in-
dexing marks should be scribed to facilitate reas-
sembly.

20, Flywheel retaining nut

To remove magneto flywheel retaining nut:

- - Lock crankshaft with crankshaft locking tool as illus-
trated.

— Remove magneto retaining nut.

NOTE : It should be noted that to correctly remove

a Loctite locked fastener it is first necessary to
tap on the fastener to break the Loctite bond. This will
eleminate the possibility of thread breakage.

11, Flywheel

To remove magneto housing (flywheel) :

— Lock crankshaft with crankshaft locking tool as illus-
trated.

— Adjust magneto housing puller and puller ring as il-
lustrated.

Crankshaft
locking tool %
(P/N 420 8766 40)

Impulse
hose fitting

AQ15 002 008

e=lh @71 7

2 M J\:JUL@_E]

|

(PIN 420 8766 bb)

Crankshaft

locking tool > Magneto housing

puller and ring

AD15 002 009 A000 002 078

NOTE : For the above procedure, the locking type
puller can be used without crankshaft locking tool.

(P/N 420 8760 65)

A000 002 048

(P/N 420 8760 80)

AQQ0 002 063
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ASSEMBLY

1,71516,17, Armature plate, Loctite 242,
washer, lock washer & screw

Position the armature plate on the crankcase, aligning
the marks on both parts.

Put a drop of Loctite 242 on screw threads and tighten.
Clean crankshaft extension (taper).

Apply Loctite 242 on taper.

7.1119,20, Loctite 242, flywheel,

lock washer & nut

Position Woodruff key, magneto flywheel and lock
washer on crankshaft.

Clean nut threads and apply Loctite 242 (blue, medium
strength) before tightening nut to 105 Nem (77 Ibfeft).

At reassembly coat all electric connections with silicone
dielectric grease (P/N 413 7017 00) to prevent corro-
sion or moisture penetration.

CAUTION : Do not use silicone ‘‘sealant”, this
product will corrode contacts.
30, Flywheel counterweight

Whenever reassembling counterweight on flywheel,
align marks from both parts.

NOTE : For ignition timing procedure refer to
“Ignition timing’’, section 04-02.

02-06-16
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Plug

. Coolant tank

. Pressure cap
Overflow hose 20 in (670 mm)
Cliv

Radiator (2)

Rivet

. Radjator protector (2)
. Male connector

10. Hose clamp (10}

77. U-hose

12. Engine inlet hose

DONDOA LN~

13. Engine outlet hose
74. Radiator inlet hose
16, Radiator outlet hose
16. Thermostat

17. Sealing ring

18. Sender

19. Lock washer

20. Hexagonal nut
21. Tie rap

22. Nut (2)

23. Overflow tank

24. Grommet

INSPECTION

Check general condition of hoses and clamp tightness.

DRAINING THE SYSTEM

WARNING : Never drain or refill the cooling sys-
tem when engine is hot.

To drain the cooling system, siphon the coolant mixture
from the coolant tank, using a primer pump and length
of plastic hose and steel tubing inserted as deep as pos-
sible into the lower hose of the tank.

Coolant
tank

Primer pump

5 liters
(1 gallon)

A015 002 010

When the coolant level is low enough, remove the en-
gine bleed screw and lift the rear of vehicle to drain the
radiators.

02-06-18

o <}
% Bleed screw

DISASSEMBLY & ASSEMBLY
118, Plug & sender

Apply thread sealant on sender and plug to avoid leaks.

A016 002 001

3, Pressure cap

Check if the cap pressurizes the system. If not, install
a new 90 kPa (13 PSI} cap. Do not exceed this pres-
sure.

6,8, Radiator & radiator protector

Insert radiator protector into radiator C-rail and crimp
C-rail at both ends.

16, Thermostat

To check thermostat, put it in water and heat the wa-
ter. Thermostat should open when water temperature
reaches 42°C (107°F).

This thermostat is a "‘double action type"’.

A- Its function is to give a faster warm up of the engine
by provoking a circuit ; water pump - engine - reservorr.
This is done by closing the radiators circuit.
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fo reservoir

)

From cylinders

CLOSED THERMOSTAT,
COLD ENGINE

A016 002 002

B- When the liquid is warmed to 42°C (107°F), the
thermostat opens the circuit, water pump - engine -
radiators - reservoir to keep the liquid at the desired
temperature. {See the diagram of the exploded view).

To radiators

From cylinders

OPEN THERMOSTAT,
WARM ENGINE

A016 002 003

REFILLING THE SYSTEM

Capacity :
Approximately 4.2 liters (148 Imp. oz, 142 U.S. oz2)
60 % antifreeze + 40 % water

CAUTION : To prevent rust formation or freez-
ing condition, always replenish the system with
60 % antifreeze and 40 % water. Pure antifreeze with-
out water produces premature freezing. Always use
ethylen-glycol antifreeze containing corrosion inhibi-
tors specifically recommended for aluminum engines.

To refill cooling system :
—- Put back the rear of vehicle on the ground.

— Refill coolant tank slowly until coolant overfills at
bleed hale.

— Reinstall bteed screw.

— Continue to pour coolant in the tank until level reaches
60 mm (2-3/8 in} below top of tank (engine cold).

Max. level
60 mm (2-3/8 in)
from top

Coolant
tank

AQ15 002 021

These two functions have the advantage of preventing
a massive entry of cold water into the engine.

— With the coolant tank cap still removed, start engine
and let it warm to reach its normal operating tem-
perature and thermostat open. Allow it running a few
minutes more.

-— Stop engine and check coolant freezing point with a
suitable tester. Coolant must be strong enough for
the temperature in which the vehicle is operated.

— Recheck coolant level and add liquid if required. Put
back the tank cap.

02-06-19
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7,8, Rotary valve shaft & seal

At assembly apply lithium grease on seal lips. Position
the seal with shield portion towards rotary valve.

Seal Ball bearing

Distance
sleeve

d

A

Loctite RC 609

Rotary valve

H 2
Shim 0.5 mm shaft

A013 Q02 014

7,9, Rotary valve shaft & bearing 6203

Install ball bearing as illustrated.

Pross ,‘

Seal

Bearing puller

Ball bearing f:x. : (Snap-on CJ 950}

A013 002 015

02-06-22

19,20,31,32 Bearing 6201, seal & rubber
washer

To remove bearing 6201 (the smallest one), seals and
rubber washer, use seal pusher (P/N 420 8765 12).

Seal pusher
(P/N 420 8765 12)

AQ16 002 024

To install ball bearing 6201 use ball bearing pusher (P/N
420 8765 00).

Ball bearing pusher
(P/N 420 8765 00!}

AOQ16 002 025
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NOTE : Bali bearing shielded side must be facing
rotary valve.

20,31,32, Seals, shim & rubber washer

To install seals on water pump side proceed as follows :

Second First
seal seal

Seal pusher
(P/N 420 8765 12)

A016 002 026

Apply some lithium grease or equivalent on lip of both
seals. Position second seal shielded portion towards
water pump side. Drive in place with seal pusher (P/N
420 8765 12). Install first seal with its shielded portion
towards rotary valve side. Make sure not to obstruct drain-
ing hole. Install shim and pack space between seal and
rubber washer with lithium grease then install rubber
washer.

NOTE : The draining hole is used to detect seal

malfunction. If you notice oil, or coolant at the exit
of the draining hole, this means that oil seal or coolant
seal lecaks.

Draining

AD16 002 027 hole

CAUTION : Failure to position the seals as spe-

cified may cause the seal spring to be corroded
by coolant. Severe damage may occur if these no-
tices are disregarded.

19,20,21, Bearing 6201, seal & distance
ring
NOTE : After seals installation, check if the water

pump end bearing is correctly positioned with ball
bearing pusher (P/N 420 8765 00).

Ball bearing pusher
(P/N 420 8765 00)

AO016 002 025
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Installation on spare crankcase without mark (ridge}

REQUIRED TOOLS

gy
G G
o ! z\w il n/o ! iy
NS
Dot e B & ;ao ,,/7///

* L

o~
sOMuARDILR
>/

o%

B
/02?‘7‘!:»:.,}1‘“\‘&‘»\ 3
///4,/% J7 oo dy o u\“\\\\\\k\\\
il

Degree wheel
(P/N 414 3529 00)

From top edge of magneto side inlet port, mark crank-
case at b2°,

Magneto side
inlet port

MARK HERE

A013 002 022

TDC gauge
(P/N 414 1047 00)
A000 001 086
TIMING MARKS
ENGINE TYPE
OPENING CLOSING
536 117° h2°

For example : 11/° opening

52° closing
Using degree wheel, mark crankcase at 117° from bot-
tom edge of magneto side inlet port.

Magneto side
inlet port

A013 002 021

To correctly install the rotary valve disc proceed
as follows :

— Turning crankshaft counterclockwise, (drive pulley
side) bring magneto side piston to top dead center
using a TDC gauge.

— Position the rotary valve disc on gear to have edges
as close as possible to the marks.

NOTE : The rotary valve disc is asymmetrical, there-
fore at assembly, try positioning each side of disc
on gear to determine best installation position.

Magneto side piston

must be at TDC Timing marks

A013 002 023

Spray some injection oil on rotary valve before closing
the rotary valve cover.

02-06-25
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2, Rotary valve cover bolt

The rotary valve cover bolts must be torqued to 20
Nem (15 Ibfeft).

INSPECTION

1,5, Rotary valve cover & rotary valve

A gap of 0.27 - 0.48 mm (.011 in - .019 in) must be
maintained between the rotary valve and the crankcase.

To measure this gap use a feeler gage inserted between
rotary valve and upper crankcase with the rotary valve
cover in place without it’s O-ring. Check as much sur-
face as possible. Follow the same procedure for the low-
er crankcase.

Feeler gage

AQ16 002 030

02-06-26

7,15, Rotary valve shaft & gear

Backlash check

Engine do not have to be overhauled to check back-
lash of crankshaft and rotary valve shaft gears. Remove
spark plugs, cover and rotary valve.

Check backlash at one position then turn crankshaft
about 1/8 turn and recheck. Continue this way to com-
plete one revolution.

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

Check for presence of brass filings in gear housing. Re-
place gear if needed.

Besides, check deflection of rotary valve shaft and crank-
shaft close to gear. Replace as needed.

MAXIMUM ROTARY VALVE
SHAFT DEFLECTION

{0.0031")

0.08 mm

Rotary valve
shaft installed
with its bearings

AO015 002 041
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OIL INJECTION PUMP & RESERVOIR

Oil injection pump a7
35 l
" Gasket
__set

PRTRICIS . 9 Nem
{80 Ibfepo)

Parts in iflustration marked with ™ are not available as single parts.

A016 002 031

02-06-27
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. Injection oil reservoir

Support

. Grommer

Male connector

. Oil tank cap

Gasket

. Oil level sensor

. Rubber spacer (4)

. Flanged hexagonal elastic stop nut M6 (4)
70. Lock washer 6 mm (2)

11. Hexagonal head cap screw M6 x 12 (2}
12. Oif line 8 in (200 mm)

13. Spring clip (3)

14. Spring clip

15. Filter

16. Rubber ring

17. Oil pump mounting flange

18. O-ring

19. Oil pump

20. Washer 6.2 (2)

21. Qil pump gear - 44 teeth

22. Lock nut 6 mm

23. Lock washer 5 (2)

24. Cylindrical slotted screw M5 x 16 (2)
25. Lock washer 6 mm (7)

CONDOTN W~

26. Cylindrical slotted screw M6 x 20 (7)
27. Off banjo gasket (4)

28. Banjo (2)

29. Banjo bolt M6 x 16 (2)

30. Oif line 170 mm (2)

37. Clamp (4)

32. Retainer

33. O-ring

34. Plate

35. Screw with lock washer (8)
36. Stop pin

37. Gasket

38. Cam casing plate

39. Washer

40. Hexagonal head screw M6 x 7
41. Spring

42. Washer

43. Lever

44. Lock washer &6

456. Hexagonal nut 6 mm

46. Seal

47/. Gasket set

48. Injection oil (1 liter)

49. Ground cable ass’y

CLEANING

Discard all seals and O-rings. Clean metal components
in a non-ferrous metal cleaner.

DISASSEMBLY

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

21,22, Oil pump gear & lock nut

To remove retaining nut, lock gear using gear holder
(P/N 420 2779 00 ).

Gear holder
(P/N 420 2779 00) L

7
\ 1] ( "(’\,/:-\
/ L A /y Dg

AO000 002 043

02-06-28

ASSEMBLY

26, Screw

Torque to 9 Nem (80 Ibfein).

CAUTION : Whenever oil injection lines are re-
moved, always make the routing as shown.

Twist
oil lines

AQ015 002 017
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CHECKING OPERATION

On vehicle

NOTE : Main oil line must be full of oil. See bleed-
ing procedure above.

Lift rear of vehicle and support with a mechanical stand.
Unbolt banjo fittings from pump. Start engine and stop
it as soon as it fires.

Check that oil level in small oil lines is passed banjo fit-
ting end by about 25 mm (1 in) (this will be indicated
by a clear section of small oil lines of about 256 mm
(1 in)). Repcat the procedure until this condition is at-
tained.

Reconnect banjo fittings with a washer on each side,
start engine and run at idle while holding the pump lever
in fully open position. Oil colunms must advance into
small oil lines.

(TYPICAL)

Oil colunms
advancing

Washer on
each side

Fully open
position

A015 002 043

If not remove pump assembly and check the pump gear
and drive shaft {if applicable) for defects, replace as neces-
sary. Test pump as describes below.

02-06-30

Test bench

Connect a hose filled with injection oil to main line fit-
ting. Insert other hose end in an injection oil container.
Using a counter-clockwise rotating drill rotate pump
shaft. Qil must drip from outer holes while holding lever
in a fully open position. If not replace pump.

(TYPICAL)

Fully open
position

Main line Counter-clockwise
fitting rotating drill

AQ15 002 044
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583 ENGINE TYPE

ENGINE REMOVAL & INSTALLATION

Engine support & muffler

10 Nerm 18
®--46 ﬁ¢|
36 \ P l90 Ibfein)
Jf/ N

-35
%_34 10 N-m&98
T

(90 Ibfein)

33 7 Nem

| @— /
45g (45 Iofein); )

%) (35 Ibfeft)
32- -.22
i
é—31 & 21
7 1| 25 Nem T @F:éo 25 Nern
¢ I {18 Ibfeft)

i
(18 Ibfe ft) AN | 19
12 I %
) 10111/@5/ e
oM
/ 1 1613 jbfeft)
/

25 Nem
48 Nem (18 Ibfeft)
(35 Ipfe mﬁ / 1|4 - S R
15 »
&-21 L) ol 71, \43
20— H2 131'2 i : R\
T 3 Nem S e I 4y s ]
95 Nem a {18 Ibfeft) %@ §~¢ s
o] . T
(18 Ibf-ft)ﬁr 17 8 @/ -
1 38 Nem

(28 Ibfeft)

A024 002 002
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583 engine

L Stud M10 x 18/18

. Clamp

Hexagonal elastic stop nut M10
. Support

Rubber washer

Washer

. Hexagonal elastic stop nut M710
. Front support (2)

10. Right rear support

11. Left rear support

12. Lock washer 8 mm (8)

13. Allen screw M8 x 25 (8)

74. Bounding rubber rmount (4)

15, Lock washer 8 mm (8)

16. Allen screw M8 x 20 (8)

1/. Front support (2)

18. Rear support (2)

19. Flanged hexagonal elastic stop nut M& (8)
20. Lock washer (4)

21. Spring lock washer 10 mm (4)
22. Hexagonal head cap screw M10 x 20 (4)
23. Gasket (4)

24. Exhaust manifold

©ENDOA LN~

25. Lock washer 8 mm

26. Cylindrical screw M6 x 25 (4)
27. Spring

28. Single exhaust pipe

29. Female ball joint

30. Hexagonal head cap screw M6 x 30
31. Carriage bolt M6 x 20

32. Lower bracket

33. Flanged elastic hexagonal stop nut M6
34. Rubber spacer

36. Asbestos washer

36. Exhaust pipe support

37. Spring

38. Spring (6)

39. Tail pipe

40. Muffler

41. Exhaust grommet

42 Rubber buffer

43. Swarter grip

44. Cap screw M6 x 25 (4)

45. Upper bracket

46. Nut M8

47. Heat deflector

REMOVAL FROM VEHICLE

Disconnect or remove the following from vehicle :
— air silencer
— pulley guard and drive belt
— throttle cable from carburetors, oil injection pump
— fuel lines, impulse line and primer tubes
— ignition coil and rotary valve reservoir
— electrical connectors and wires
-~ single tuned pipe
rewind starter
— engine torque rod nut (item #8)

Drain the cooling system and disconnect hoses from
the engine (see ""Cooling system’’ in this section).

Remove the four screws retaining engine supports to
frame.

ENGINE SUPPORT & MANIFOLD
DISASSEMBLY & ASSEMBLY

22,26,44, Engine support screw &
manifold screw

Torque the engine support screws to 48 Nem (35 Ibfeft).
Torque manifold screws to 10 Nem (90 Ibfein).

02-07-2

INSTALLATION ON VEHICLE

To install on vehicle, reverse removal procedure. How-
ever, pay attention to the following:

— Check tightness of engine rubber mounts screws
and support nuts. Torque to 25 Nem (18 Ibfeft).

— Verify throttle cable condition then after throttle ca-
ble installation, check carburetor maximum throttle
opening and oil injection pump adjustment.

— Check pulley alignment and drive belt tension.

CAUTION : A red dot is printed on one carburet-

or and on oil pump mounting flange. Match the
marked carburetor to the marked side of the oil pump
mounting flange (magneto side). This procedure is re-
quired because of the different jettings.

— Should a light exhaust leak be experienced at muffler
ball joint, Dow Corning sealer #763 RTV can be used.
However after some hours of use, carbon deposits
should seal joint.
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7. Cap nut M8 (12)
2. Cylinder head
3. Stud M6 x 15 (4)
4. Coolant vutlet collar
5. Loctite 242 blue (medium strength)
6. {ock washer 6 mm (4)
7. Nut M6 (4)
8. Gasket (O-ring) (2)
9. Gasket
10. Cap nut M8 (8)
77. Flat washer 8.4 (8)
12. Cylinder (2)
13. Cylinder/crankcase gasket (2)
14. Semi-trapez ring
15, Stud M8 x 44 (2)
16. Piston
17. Piston pin
18. Circlip (4)
19. Needle bearing
20. Stud M8 x 97.5 (8)
27. Stud M8 x 50 (10)

22. Gasket

23. Water outlet socket

24. Loctite 516

25. Exhaust valve (2)

26. Washer 6.4 mm (2}

27. Distance nut M6 x 15.7 (2)
28. O-ring (2}

29. Loctite 271 red (high strength)
30. Valve rod (2)

31. Gasker (2}

32. Valve rod housing (2)

33. Lock washer 6 mm (4)

34. Cylindrical screw M6 x 20 (4)
35. Clamp 20 mm (2)

36. Bellows (2}

37. Clamp 50 mm (2)

38. Valve piston (2)

39. Spring (2}

40. Cover (2)

471. Adjustment screw (2)

42. Spring clip (2)

NOTE : The following procedures can be done
without removing the engine from chassis.

CLEANING

Discard all gaskets and O-rings.

Clean all metal components in a non-ferrous metal
cleaner.

Scrape off carbon formation from cylinder exhaust port,
exhaust valve, cylinder head and piston dome using a
wooden spatula.

NOTE : The letters «AUS» {over an arrow on the
piston dome) must be visible after cleaning.

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

DISASSEMBLY

16,1718, Piston, piston pin & circlip
Place a clean cloth over crankcase then with a pointed
tool inserted in piston notch, remove circlip from piston.

To remove piston pin, use piston pin puller (P/N 529
0068 00) as follows :

— Fully screw puller handle.
— Place stop notch of puller in line with the puller axis.
— Insert puller end into piston pin.

— Rotate stop notch of puller so that corners protude
the puller end.

02-07-4

Rotate so that
corners protude

AQO01 001 054

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

AQ01 001 046
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NOTE : 0.25 mm oversize piston and ring are avail-
able if necessary.

RAVE system

NOTE : RAVE stands for Rotax Adjustable Variable
Exhaust.

39,40,42, Spring, cover & spring clip
Remove spring clip, cover and spring.

37,38, Clamp 50 mm & valve piston

Cut clamp and unscrew valve piston.

35,36, Clamp 20 mm & bellows

Cut clamp and remove bellows.

32,33,34, Valve rod housing, lock washer
& cylindrical screw

Remove cylindrical screws and their washers then valve
rod housing.

25,26,27,28,30, Exhaust valve, washer,
distance nut, O-ring & valve rod

Pull out exhaust valve assembly.

INSPECTION

The inspection of the engine top end must include the
following measurements :

TOLERANCES

MEASUREMENTS | £|TTING NEW PARTS | WEAR
{(MIN.) (MAX.) LIMIT
Cylinder taper N.A. N.A. 0.08 mm
(.0031"")
Cylinder out of round N.A. N.A. 0.05 mm
{.0020"")
Cylinder/ piston 011 mm 013 mm 0.20 mm
clearance (.00417) (.0049"") (.008"")
Ring/piston groove 0.04 mm 011 mm 0.20 mm
clearance (.002"") (.004"") (.008")
Ring end cap 0.20 mm 0.35 mm 1.0 mm
(.008"") (014 (.039")

Exhaust valve ass'y

A024 002 004

Secure valve in a soft jaw vice. Remove O-ring, unscrew
distance nut and remove washer. Unscrew valve rod from
distance nut.

NOTE : For the measurement procedures, refer to
""Engine dimensions measurement”’, section 02-09.

RAVE system

Check valve rod housing and cylinder for clogged pas-
sages.

Draining
hole

Passages

A024 002 005

NOTE : Oil dripping from draining hole indicates a
loosen clamp or damaged bellows.

02-07-5
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BOTTOM END

26— @’\\©

28—
22 Nem I
(16 Ibfeft)

AN
27~ 5 10 Nf-m
22 Nerm (90 Ibfein)
30-& (16 lbfeit)

a4 38 Nem
2 (28 Ibfeft)

A024 002 010
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. Loctite 242

. Stud M8 x 97.5 (8)

. Angular tube, oil inlet
Plug

. Crankcase upper half
Seal

. Ball bearing 6207 (2)
. Labyrinth sleeve

. Distance ring

10. Crankshaft

77. Woodruff key 3 x 3,7
72. Distance ring

13. Ball bearing 6206 (2)
74. Shim 1 mm

15, Seal

16. O-ring (2)

CUNDHGO A WA =

77. O-ring

18. O-ring (2)

79. Loctite 575

20. Crankcase lower half

21. Lock washer 6 mm (2)

22. Hexagonal screw M€ x 36 (2)
28. Cylinder screw M8 x 75 (2)
24. Hexagonal nut M710

25. Angular tube, oil outlet

26. Lock washer 8 mm (14)

27. Hexagonal screw M8 x 65 (6)
28. Cylinder screw M8 x 45 (6)
29. Stud M710 x 42

30. Lock washer 10 mm

37. Anti-seize lubricant

NOTE : Engine must be removed from chassis to
perform the following procedures.

CLEANING

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

Clean all metal components in a non-ferrous metal
cleaner.

Remove old Loctite from crankcase mating surfaces with
Bombardier sealant stripper (P/N 413 7021 00).

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

DISASSEMBLY

General

To remove drive pulley, refer to “‘Drive pulley’’, section
03-03.

To remove magneto, refer ““Magneto’” in this section.

7,13, Crankshaft bearing

To remove bearings from crankshaft, use a protective
cap and special puller, as illustrated (see ""Tools"" sec-
tion).

PTO side

OE

Magneto side
N\ °
9

A000 002 017

INSPECTION

Thye inspection of the engine bottom end must include
the following measurements :

TOLERANCES
MEASUREMENTS | FITTING NEW PARTS | WEAR
(MIN.) (MAX.) LIMIT
Crankshaft deflection N.A. N.A. 0.08 mm
(.003"")
Connecting rod big 0.40 mm 0.73 mm 1.2 mm
end axial play (.016"") (.029") (.047"")

NQOTE : For the measurement procedures, refer to
“’Engine Dimensions Measurement’’, section 02-09.

02-07-11




Section 02 ENGINE
Sub-section 07 (583 ENGINE TYPE)

ASSEMBLY

2,7,8,13, Anti-seize lubricant, crankshaft
bearing & labyrinth sleeve

Smear anti-seize lubricant {P/N 413 7010 00) on part
of crankshaft where bearing fits.

Prior to installation, place bearings into an oil container
filled with oil previously heated to 75°C (167°F). This
will expand bearing and ease installation. Install bear-
ings and labyrinth sleeve with groove as per the follow-
ing illustration.

i 1 Mv

ki i
\ , )‘/\M

Bearing

Qil seal

A016 002 019

AQ15 002 029

6,15, Seal

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

For bearing lubrication purpose, a gap of 1.0 mm (.040
in) must be maintained betwecn seals and bearings.

When installing plain seals (seal without locating ring
or without spacing legs), ensure to maintain the speci-
fied gap as illustrated. For seals with spacing legs, in-
stall them against the bearing.

02-07-12

519,20, Upper crankcase, Loctite 515 &
lower crankcase

Crankcase halves are factory matched and therefore,
are not interchangeable or available as single halves.
Prior to joining of crankcase halves, apply a light coat
of Loctite 5156 (P/N 413 7027 00} on mating surfaces.

NOTE : Prior to applying Loctite 515 it is possible

to use primer N (P/N 413 7053 00) or primer NF
(P/N 413 7024 Q0). Itincreases cure speed and gap fill-
ing capability. Refer to supplier instructions.

CAUTION : Before joining crankcase halves be
sure that crankshaft rotary valve gear is weli en-
gaged with rotary valve shaft gear.

Position the crankcase halves together and tighten bolts
by hand then install and tighten armature plate on mag-
neto side to correctly align crankcase halves. Torque
bolts as specified following illustrated sequence.
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MAGNETO

105 Nem
(77 ibfeft)
I
19 |
7 Nem &5 ‘ 20
(62 Ibfsin) @ 14
1 12
22
A024 002 031
7. Armature plate 17. Allen screw M5 x 18 (3)
2. Generating coil 18. Cable grommet
3. Lock washer 5 mm (2} 19. Lock washer 22 mm
4. Cylindrical slotred head screw M& x 35 (2) 20. Hexagonal nut 22 x 1.5 mm
5. Lighting coil 21. C.D. box
6. Screw M6 x 26 (2) 22. Flanged eiastic hexagonal stop nut M& (2}
7. loctite 242 (blue, medium strength) 23. Ignition coil
8. Harness 24. Hexagonal screw M6 x 85 (2)
9. Splice connector (6) 25. Lock washer 6 mm (2)
10. Protector tube (6) 26. Spacer (2)
17. Flywheel 27. Insufator
12. Starting pulley 28. Spark plug protector (2)
13. Lock washer 8 mm (3) 29. Spark plug (2}
14. Hexagonal screw M8 x 16 (3) 30. Flywheel counterweight
16. Washer 5.5 mm (3) 371. Clamp
16. l.ock washer 56 mm (3) 32. Screw M4 x 8 mm

02-07-14
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NOTE : The following procedures can be done
without removing the engine from chassis.

CLEANING

Clean all metal components in a non-ferrous metal
cleaner.

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

DISASSEMBLY

To gain access to magneto assembly, remove :
— muffler
— rewind starter

- starting pulley

NOTE : Before disassembling magneto plate, in-
dexing marks should be scribed to facilitate reas-
sembly.

20, Flywheel retaining nut

To remove magneto flywheel retaining nut:

— Lock crankshaft with crankshaft locking tool as illus-
trated.

— Remove magneto retaining nut.

O NOTE : It should be noted that to correctly remove
a loctite locked fastener it is first necessary to
tap on the fastener to break the Loctite bond. This will
eleminate the possibility of thread breakage.

11, Flywheel

To remove magneto housing (flywheel) :

- - Lock crankshaft with crankshaft locking tool as illus-
trated.

— Adjust magneto housing puller and puller ring as il-
lustrated.

—=([th M0 [0

Crankshaft
locking tool
(P/N 420 8766 40)

A015 002 008

Crankshaft
locking tool

Magneto housing
puller and ring

AQ15 002 008 AQ00 002 078

NOTE : For the above procedure, the locking type
pulier can be used without crankshaft locking tool.

(P/N 420 8760 65)

(P/N 420 8760 80)

ADOO0 002 046 AQO0D 002 063

02-07-15
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ASSEMBLY

1,7,1516,17, Armature plate, Loctite 242,
washer, lock washer & screw

Position the armature plate on the crankcase, aligning
the marks on both parts.

Put a drop of Loctite 242 on screw threads and tighten.
Clean crankshaft extension (taper).

Apply Loctite 242 on taper.

71119,20, Loctite 242, flywheel,

lock washer & nut

Position Woodruff key, magneto flywheel and lock
washer on crankshaft.

Clean nut threads and apply Loctite 242 (blue, medium
strength) before tightening nut to 105 Nem (77 Ibfeft).

Atreassembly coat all electric connections with silicone
dielectric grease (P/N 413 7017 00) to prevent corro-
sion or moisture penetration.

CAUTION : Do not use silicone ‘‘sealant”’, this
product will corrode contacts.

30, Flywheel counterweight

Whenever reassembling counterweight on flywheel,
align marks from both parts.

NOTE : For ignition timing procedure refer to
“Ignition timing”’, section 04-02.

02-07-18
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(583 ENGINE TYPE)

Sub-section 07

COOLING SYSTEM

AQ24 002 012

02-07-19
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. Plug

. Coolant tank

. Pressure cap

. OQverflow hose 20 in (570 mm)
Clip

. Radiator (2)

Rivet

. Radiator protector (2)

. Male connector

10. Hose clamp (10)

17. U-hose

12. Engine infet hose

CONDONWN

13. Engine outlet hose
74. Radiator inlet hose
75, Radiator outlet hose
16. Thermostar

17. Sealing ring

718. Sender

19. Lock washer

20. Hexagonal nut
27. Tie rap

22. Nur (2)

23. Overflow tank

24. Grommet

INSPECTION

Check general condition of hoses and clamp tightness.

DRAINING THE SYSTEM

WARNING : Never drain or refill the cooling sys-
tem when engine is hot.

To drain the cooling system, siphon the coolant mixture
from the coolant tank, using a primer pump and length
of plastic hose and steel tubing inserted as deep as pos-
sible into the lower hose of the tank.

Coolant
tank

Primer pump

5 liters
(1 gallon)

A015 002 010

When the coolant level is low enough, remove the en-
gine bleed screw and lift the rear of vehicle to drain the

radiators.

02-07-20

Bleed screw

AO16 002 001

DISASSEMBLY & ASSEMBLY
118, Plug & sender

Apply thread sealant on sender and plug to avoid leaks.

3, Pressure cap

Check if the cap pressurizes the system. If not, install
a new 90 kPa (13 PSI) cap. Do not exceed this pres-
sure.

6,8, Radiator & radiator protector

Insert radiator protector into radiator C-rail and crimp
C-rail at both ends.

16, Thermostat

To check thermostat, put it in water and heat the wa-
ter. Thermostat should open when water temperature
reaches 42°C (107°F).

This thermostat is a ‘'double action type’".

A- Its function is to give a faster warm up of the engine
by provoking a circuit; water pump - engine - rcser-
voir. This is done by closing the heat exchanger cir-
cuit.
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ROTARY VALVE, COOLANT PUMP & RESERVOIR

230 Nem
(15 Ibfeft)

A024 002 013

‘o 8}
- S
11'\(‘\." 'r_,/‘) Injection oil
Ao Iq’ Ao reservoir
T T N \/\'/j{/ e
l N ‘. 7 -
| T
e R
Al LT T
| SR T
35—?7/?1 35—?9/?; W
36-9 36—?
38 —i 37 38— -37
36“@ — 36
13
1012 |
~
| o®

1. Rotary valve cover

2. Bolt M8 x 20 (4)

3. Lock washer 8 mm (4)
4. O-ring

5. Rotary valve

6. Circlip

7. Rotary valve shaft

. Lithium grease

. Pump housing

. Gasket

. Pump impeller

. Washer 8.1 mm
. Washer 6.4 mm
. Nut M6

8. Seal 28. Bolt M6 x 25 [4)
9. Bearing 6203 29. Loctite 242
10. Shim 0.5 mm 30. Friction washer
17. Loctite RC 609 37. Shim 0.5 mm
12. Distance sleeve 24.5 mmm 32. Rubber washer
13. Shim 0.5 mm 33. Supporting plate
14. O-ring 34. Isolating washer (2)
15. Gear 35. Elbow connector (2)
16. Spring 36. Hose clamp (6)
17. Spring retaining cup 37. Oit line 7.75 in (196 mm) (2)
8. Circlip 38. Spring (2)
19. Bearing 6201 39. Oif line
20. Seal (2) 40. Pin

02-07-22
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CLEANING

Discard all seals and O-rings.

Clean all metal components in a non-ferrous metal
cleaner.

DISASSEMBLY & ASSEMBLY
6,24, Circlip & pump impeller

To remove rotary valve shaft assembly from crankcase,
first remove coolant pump impeller and circlip. Using
the suitable pusher (P/N 420 8766 12) and a fiber
hammer, push shaft assembly.

(P/N 420 8766 12)

A015 002 012

CAUTION : To prevent damage to the end of the
rotary valve shaft, use pusher (P/N 420 8766 12).

17,18, Spring retaining cup & circlip

If it is necessary to disassemble components of rotary

valve shaft assembly, compress spring retaining cup in

order to remove circlip.

Circlip

AQ13 002 012

1112, Loctite 271 & distance sleeve

To remove the distance sleeve use a bearing puller (ex. :
Snap-on no CJ 950) and pusher (P/N 420 8766 12)
as illustrated. Heat the distance sleeve to 93°C (200°F)
to break the lLoctite bond and proceed as illustrated.

Press

Pusher
(P/N 420 8766 12)

Heat the
distance sleeve

f Bearing

Bearing puller
Ex. : (Snap-on CJ 950)

A013 002 013

CAUTION : Ensure that the rotary valve shaft is
perfectly perpendicular with the press tip or
damage will occur.

Clean rotary valve shaft and inside of distance sleeve.
At assembly apply Loctite RC 609 inside of distance
sleeve.

02-07-23
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Installation on spare crankcase without mark (ridge)

REQUIRED TOOLS

R
\\\\\\\\\\\\\\w\ ’\“ e ",'/" {’:Z/I/W’/ 2

\ % b
\&\\\\\\; 1‘39 wo & % % 7

N’
Y,
%, :

(7

s o % PR

i % T K
I 0

L

Degree wheel
(P/N 414 3529 00)

TDC gauge
(P/N 414 1047 00)

AQ00 001 M1 AQ00 001 086

TIMING MARKS
ENGINE TYPE
OPENING CLOSING
583 140° 61°
IZ

For example : 132° opening
52° closing

Using angle finder, mark crankcase at 132° from bot-
tom edge of magneto side inlet port.

MARK HERE )
Magneto side
inlet port

AQ13 002 021

From top edge of magneto side inlet port, mark crank-
casc at b2°,

Magneto side
inlet port

MARK HERE

A013 002 027

To correctly install the rotary valve disc proceed
as follows:

— Turning crankshaft counterclockwise, (drive pulley
side) bring magneto side piston to top dead center
using a TDC gauge.

— Position the rotary valve disc on gear to have edges
as close as possible to the marks.

NOTE : The rotary valve disc is asymmetrical, there-
fore at assembly, try positioning each side of disc
on gear to determine best installation position.

Magneto side piston

must be at TDC Timing marks

A013 002 029

Spray some injection oil on rotary valve before closing
the rotary valve cover.

02-07-27
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. Injection oil reservoir

. Support

. Grommert

. Male connector

Oil tank cap

. Gasket

. Ol level sensor

. Rubber spacer (4)

. Flanged hexagonal elastic stop nut M6 (4)
10. Lock washer 6 mm (2)

17, Hexagonal head cap screw M6 x 12 (2)
12. Oil line 8 in (200 mm)

73. Spring clip (3)

14. Spring clip

15. Filter

16. Rubber ring

17. Oif pump mounting flange

18. O-ring

19. O/l pump

20. Washer 6.2 (2)

21. Oif pump gear - 44 teeth

22. Lock nut 6 mm

23. Lock washer & (2)

24. Cylindrical slotted screw M5 x 16 (2)
25. Lock washer 6 mm (/)

©VNBHO A LN =

26. Cylindrical slotted screw M6 x 20 (7)
27. Oil banjo gasket (4)

28. Banjo (2)

29. Banjo bolt ME x 16 (2)

30. Oil line 170 mm (2)

37. Clamp (4)

32. Retainer

33. O-ring

34. Plate

35. Screw with lock washer (8)
36. Stop pin

37. Gasket

38. Cam casing plate

39. Washer

40. Hexagonal head screw M6 x /
41. Spring

42. Washer

43. Lever

44. Lock washer 6

45. Hexagonal nut 6 mm

46. Seal

47. Gasket set

48. Injection oil (1 L)

49. Ground cable ass'y

CLEANING

Discard all seals and O-rings. Clean metal components
in a non-ferrous metal cleaner.

DISASSEMBLY

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

21,22, Oil pump gear & lock nut

To remove retaining nut, lock gear using gear holder
(P/N 420 2779 00 ).

Gear holder
(P/N 420 2773 00)

LT

AD00 002 043

02-07-30

ASSEMBLY

26, Screw

Torque to 9 Nem (80 Ibfein).

CAUTION : Whenever oil injection lines are re-
moved, always make the routing as shown.

Twist
oil lines

A015 002 017
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Sub-section 08 (REWIND STARTER)

REMOVAL

1,2,3, Starter housing, lock washer & screw

Remove screws and washers securing rewind starter to
engine then remove rewind starter.

NOTE : On some models the hood requires sup-

porting before removing starter housing. (The re-
taining cable is attached to one of the rewind starter
SCrews).

On fan cooled models with ol injection pump remove pump
from rewind starter cover.

DISASSEMBLY

To remove rope from rewind starter mechanism :

8,9,10,11,12, Pawl, pawl lock, circlip, lock
spring & lock ring

- First remove lock ring, lock spring, circlip, pawl lock
and pawl.

1,5, Starter housing & rope sheave

— Remove sheave from starter housing.

6,7, Starter rope & key

- - Disengage key and pull out rope.

WARNING : Since the spring is tightly wound in-
side the guide it may fly out when the guide is
handled. Always handle with care.

Outer end into
guide noteh

Wind clockwise

ADO1 002 039

CAUTION : It is of the upmost importance that
the rewind starter spring(s) be lubricated perio-
dically using specific lubricants. Otherwise, rewind starter
component life will be shortened and/or rewind starter
will not operate properly under very cold temperatures.

Lubricate spring assembly with low temperature grease
""G.E. Versilube G 341 M"" (P/N 413 7040 00} and po-
sition into starter housing as illustrated.

CAUTION : This lubricant must NOT be used on
rewind starter locking spring as it does not stay
on under vibration.

Gently tap
on key
A

A001 002 038

ASSEMBLY

4, Rewind spring & guide

At assembly, position spring outer end into spring guide
notch then wind the spring clockwise into guide.

02-08-2

Grease inside
spring guide

AQD1 002 040

CAUTION : The use of standard multi-purpose
grease could result in rewind starter maifunction.
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5,6,7, Rope sheave, starter rope & key

To install a new rope : insert rope into sheave orifice and
lock it with the key as illustrated.

11, Lock spring

Install lock spring and lubricate with MOLYKOTE G-N paste
PIN 413 7037 00.

Push
to lock

A001 002 041

MOLYKOTE G-N paste
inside spring

A0D1 002 043

To adjust rope tension :

Wind rope on sheave and place rope sheave into starter
housing making sure that the sheave hub notch engages
in the spring hook.

Rotate the sheave counterclockwise until rope end is
accessible through starter housing orifice.

Pull the rope out of the starter housing and temporarily
make a knot to hold it.

1 turn preload will give
7 turns of tension when fully extended

AQ01 002 012

8,9,10, Pawl, pawl lock & circlip

Position pawl, pawl lock and circlip.

Install lock ring.

CAUTION : This lubricant must NOT be used on
rewind springs as it does not stay on when dry.

INSTALLATION

On fan cooled models with oil injection pump, reinstall
oil pump on rewind starter assembly.

Reinstall rewind starter assembly on engine.

NQOTE : If applicable, connect hood retaining cable
to rewind starter screw.

Prior to installing starter grip on new rope, it is first ne-
cessary to fuse the rope end with a lit match. Pass rope
through rubber buffer and starter grip and tie a knot in
the rope end. Fuse the knot with a lit match then turn
the knot end down and pull the starter grip over the knot.

AQO01 002 044
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Section 02 ENGINE
(ENGINE DIMENSION MEASUREMENT)

Mg is the dimension that must be adjusted to obtain
the specified crankshaft end-play.

| ———— A —————p
— M

<—M1—J g~ M 3

mn

End-play
is adjusted
with shims

PTO

-~ B ————>]

AGO1 002 032

K Distance
ring

Shim
location

Bearing

PTO /Q

A001 002 060

253 Engine type

ENGINE TYPE MINIMUM MAXIMUM
0.1 mm 0.3 mm
253 (004 in) (012 in)
Adjustment

Refer to illustrations related to the text.

NOTE : End-play adjustment is required only when
crankcase and/or crankshaft are replaced.

Crankshaft end-play is adjusted with shim(s) located be-
tween distance ring and bearing on MAG side.

The following is required for the adjustment procedure :
— a feeler gauge
— adjustment shims (refer to parts catalog).

Thickness available : - 0.10 mm (.004 in)
-0.20 mm {.008 in)
-0.30 mm (.012 in)
- 0.50 mm (.020 in)

bearing simulator (P/N 420 8761 55).

Total shim thickness needed for the end-play adjustment
is determined by the following procedures:

— Distance ring and crankshaft bearing must be in piace
on PTO side.

Install the distance ring and the bearing simulator onto
crankshaft MAG side.

Position the crankshaft into the lower half crankcase
with the shim on PTO side.

02-09-5
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(ENGINE DIMENSION MEASUREMENT)

— Using a plastic hammer, gently tap the crankshaft end
then the bearing simulator to take all the slack.

— Install the bearing retainer into crankcase groove on
MAG side.

Gently tap
onto crankshaft end

Install bearing retainer
into its groove

Gently tap onto / \

the bearing simulator =i

AQ01 002 046

AQO1 002 045 AQ01 002 035
L — Using a feeler gage, measure the gap between the
Bearing simulator h . - .
(PIN 430 8767 55) bearing retainer and the bearing simulator close to the
crankcase half.
OTO [~== "~
FTO Bearing Bearing
PTO shim simulator retainer

installed

Measure
the gap

02-09-6

AQO01 002 036

- This gap is the actual crankshaft end-play. Add shim(s)
to reach the specified end-play by repeating the pro-
cedures.

— Install MAG. side bearing. Refer to 253 engine type
section 02-02, Bottom end portion.

377, 467, 503, 536 Engine types

These engine types do not have end-play adjustment but
it should be between 0.1 - 1.0 mm (.004 - .040 in).
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Section 02 ENGINE
(ENGINE DIMENSION MEASUREMENT)

583 Engine type

Axial play is not adjustable but it should be between
010 - 0.30 mm (.004 - .012 in).

CRANKCASE/ROTARY VALVE GAP

ENGINE TYPE MINIMUM | MAXIMUM
Liquid cooled 0.27 mm 0.48 mm
engines (0.011 in) (0.019 in)

To measure this gap use a feeler gage inserted between
rotary valve and upper crankcase with the rotary valve
cover in place without it’s O-ring. Check the most sur-
face as possible. Follow the same procedure with the
lower crankcase.

A013 002 024

02-09-7
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Sub-section 10 (CARBURETOR & FUEL PUMP)

CARBURETOR & FUEL PUMP

FLOAT CARBURETOR

List of engines and their Carburetor VM 28-242
respective carburetors
CARBURETOR
ENGINE TYPE MIKUNI NO
247 VM 28-242
253 VM 34-319
377 VM 34-309
PTO : VM 34-352
467 MAG : VM 34-353
503, Alpine If VM 30-159
503, Safari Cheyenne VM 34-378
503, Safari Voyageur PTO : VM 34-379
Safari Escapade MAG : VM 34-380
536 2 X VM 34.381
PTO : VM 38-171
583 MAG : VM 38-172

A002 002 073

02-101
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Carburetors VM 30-1569
VM 34-309
VM 34-319
VM 34-352
VM 34-3563
VM 34-378
VM 34-379
VM 34-380
VM 34-381
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Section 02 ENGINE
(CARBURETOR & FUEL PUMP)

A024 002 001

Carburetors VM 38-171
VM 38-172

02-10-3
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(CARBURETOR & FUEL PUMP})

Cover

. Spring (throttle slide)
Needle retainer plate (only on VM 34-379)
Needle

E-clip

. Packing (on some models)
. Throttle slide

. Needle jet

. Gasket

10. Pilot jet

17, Float arm pin

12. Float arm

13. Float

14. O-ring

15. Plug screw

16. Air screw

©BND A DN~

17. Spring

18. Spring (idle speed screw)

19. Ildle speed screw

20. Baffle plate

21. Washer

22. Needle valve

23. Baffle ring or needle jet extension
24. Main jet

25. Tube retainer plate

26. Screw and lock washer

27. Vent tube

28. Cap

29. Nipple

30. Throttle cable retainer {except on VM 34-379)
37. Screw (except on VM 34-379)

REMOVAL

Remove air silencer box, fuel inlet line and primer line.

NOTE : To remove air silencer box on Voyageur &
Escapade, remove seat then fuel tank to gain ac-
cess.

Unscrew carburetor cover then pull out throttle slide ass’y
from carburetor.

WARNING : Exercise care when handling throttle
slide. Scratches incurred may cause throttle slide
to stick open in operation.

Disconnect throttle cable ass'y from throttle slide.

Untighten rubber flange clamp then remove carburetor
from engine.

CLEANING & INSPECTION

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

Carburetor body and jets should be cleaned in a carbu-
retor cleaner following manufacturer’s instructions.

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

Check inlet needle tip condition. If worn, the inlet nee-
dle and seat must be replaced as a matched set.

NOTE : Install needle valve for snowmobile carbu-
retor only. It is designed to operate with a fuel pump
system.

Check throttle slide for wear. Replace as necessary.

02-10-4

CAUTION : Heavy duty carburetor cleaner may

be harmful to the float material and to the rubber
parts, O-ring, etc. Therefore, it is recommended to re-
move those parts prior to cleaning.

DISASSEMBLY & ASSEMBLY

NOTE : To ease the carburetor disassembly
and assembly procedures it is recommended to use
carburetor tool kit (P/N 404 1120 00).

AQ00 0071 087

4,5, Needle, E-clip

The position of the needle in the throttle slide is adjusta-
ble by means of an E-clip inserted into one of 5 grooves
located on the upper part of the needle. Position 1 (at top)
is the leanest, b (at bottom) the richest.

NOTE : The last digit of the needle indentification
number gives the recommended position of the
E-clip from the top of the needle.
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Section 02 ENGINE
(CARBURETOR & FUEL PUMP)

Example: 6DH4-3
A
Recommended position

of the E-clip from top

Needle
identification

1 Lean

—

% -
U i

5 Rich

Needie —»

AQ00 001 088

7, Throttle slide

The size of the throttle slide cut-away affects the fuel
mixture between 1/8 to 1/2 throttle opening. A certain
amount of richness is needed for that particular range
because this is where the transition from the low speed

to the high speed circuit takes place.

Low cut-away =

(high air speed}

High cut-away
(low air speed)

rich mixture lean mixture

A000 002 001

24, Main jet

The main jet installed in the carburetor is suitable for a
wide range of temperature from -30° to 5°C (-20° to
40°F) at sea level. However, different jetting can be in-
stalled. Always check spark plug tip and/or piston dome
color to find out correct jetting.

CARBURETOR FLOAT LEVEL
ADJUSTMENT

1112, Float arm pin & float arm

Correct fuel level in float chamber is vital toward maxi-
mum engine efficiency. To check for correct float level

proceed as follows :

— Remove float chamber and gasket from carburetor.

— With carburetor chamber upside-down, measure height
"H"" between float chamber flange rib and top edge
of float arm.

(TYPICAL)

Contact tab

—| T |—

A000 002 002

Float arm height dimensions :

CARBURETOR VM 30
MODEL VM 28 VM 34 VM 38
H
mm 15-17 22-24 16-18
{inch) (.69 - 66] | (.86 - .94) (63 -.71)

NOTE : As a general rule, the float arm must be par-
allel with the flange rib.

02-10-5



Section 02 ENGINE
Sub-section 10

(CARBURETOR & FUEL PUMP)

To adjust height “"H"":

— Bend the contact tab of float arm until the specified
height is reached.

Contact tab

A000 002 003

The illustration below shows which part of the carburetor
begins to function at different throttle slide openings.

SEEN FROM AIR INTAKE SILENCER

Throttle slide openings

Wide
open

3/4

1/2

174
1/8

Close

10,16, Air screw and pilot jet
7, Throttle slide cut-away

4, Needle taper & needle position —

8, Needie jet

24, Main jot

AQ00 002 004

O NOTE : For fine tuning refer to section 08, “‘Tech-
nical data’”" and to section 04-03, ""Spark plug””.

O NOTE : For high altitude regions, the '‘high altitude
technical booklet” (P/N 484 0552 00 and 484 0545
00 for binder) gives information about calibration ac-
cording to altitude.

02-10-6

INSTALLATION

CAUTION : Never allow throttle slide(s) to snap
shut.

To install carburetor on engine, inverse removal proce-
dure.

However, pay attention to the following :
Inspect throttle cable and housing prior to installation.

— Apply a thin layer of silicone sealant between carbu-
retor rubber flange and intake cover on engine.

- - Apply Loctite 242 on bolts retaining flange to intake
cover if it was removed.

(TYPICAL)

Rubber flange

Loctite 242

Silicone

A000 002 005

On all models except Elan, Alpine Il 503, Formula MX/MX
LT/PLUS/PLUS LT/MACH | make sure to insert tab into
the notch to assemble the carburetor adaptor with the
engine, or the carburetor or the air silencer. Beside on
Safari Voyageur & Escapade, install the longer air intake
silencer adaptor on the left side.

CAUTION : The rubber flange must be checked

for cracks and/or damage. At assembly, the flange
must be perfectly matched with the air intake manifold
or severe engine damage will occur.

Two types of cable retaining can be found on carburetors :

Offset post retaining

When installing throttle cable end in throttle slide, hook
up cable by using the stopper at the extremity of the
cable.
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(CARBURETOR & FUEL PUMP)

CARBURETOR ADJUSTMENTS

Elan only

ldle speed
screw

Air screw

A002 002 018

Other models

idle speed
screw

Air screw

A002 002 009

16, Air screw adjustment
Completely close the air screw (until a slight seating
resistance is felt) then back off as specified.

Refer to section 08 "“Technical data’” for the specifica-
tions.

7, Throttle slide adjustment
WARNING : Ensure the engine is turned OFF, prior
to the throttle slide adjustment.

For maximum performance, correct carburetor throttle
slide adjustment is critical.

The following method should be used with engine turned
off :

- Back off the idle speed screw completely.

02-10-8

(TYPICAL) Cable adjuster

{one each carburetor)

)
/) /)

Idle speed screw
(one each carburetor)

AOCO 002 011

Turn the idle speed screw clockwise until it contacts the
throttle slide then continue turning two (2) additional turns.
On twin carburetor models, repeat on the other one. This
will ensure identical throttle slide preliminary idle setting.

With the throttle cable adjuster jam nut unlocked, press
the throttle lever against the handle grip.

All models except Safari Citation, Tundra/LT

By turning the cable adjuster, adjust the carburetor slide
so that itis flush with the top of the carburetor inlet bore,
thus allowing full mixture flow through carburetor
bore.



Sub-section 10

Section 02 ENGINE
(CARBURETOR & FUEL PUMP)

Throttle cable
adjuster

Throttle slide fiush
with carburetor
inlet bore

AQ01 002 057

Approx. gap
1.5 mm (1/16 in)

Cover

Throttle slide

A00Q 002 012

Safari Citation/E, Tundra, Tundra LT :

Throttle slide must be 1.5 mm (1/16 in) lower than the
top of carburetor inlet bore.

All models
Tighten the cable adjuster jam nut.

Repeat for the other carburetor on twin carburetor mod-
els.

CAUTION : On twin carburetor models, make sure

both carburetors start to operate simultaneously.
Beside do not interchange carburetors, the jetting is
different on each side. A red dot is printed on one car-
buretor and on the engine. Match the carburetor and
the engine dots.

WARNING : It is important that the throttle slide
adjustment be performed to ensure proper func-
tioning of throttle mechanism.

Once carburetor adjustment is performed, check that with
the throttle lever fully depressed, there is a free play of
1.6 mm {1/16 in) between the carburetor cover and top
of throttle slide.

WARNING : This gap is very important. If the throt-

tle slide rests against the carburetor cover at full
throttle opening, this will create too much strain and
may damage the throttle cable.

Recheck carburetor synchronization on twin carburetor
models.

CAUTION : On oil injection models, the oil injec-

tion pump adjustment must be checked each time
carburetor is adjusted. Refer to the specific engine
type section 02 for procedure.

19, Idle speed final adjustment

Start engine and allow it to warm then adjust idle speed
to specifications by turning idle speed screw clockwise
or counterclockwise.

NQTE : On twin carburetor models, turn adjustment
screw the same amount to keep carburetors syn-
chronized.

Refer to section 08 "“Technical data’* for the specifica-
tions.

CAUTION : Do not attempt to set the idle speed
by using the air screw. Severe engine damage
can occur.
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FUEL PUMP

Single outlet pump

AO00 002 078

A000 002 077

Twin outlet pump

02-10-10
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Section 02 ENGINE
(CARBURETOR & FUEL PUMP)

7. Fuel pump assembly 10. Impulse chamber

2. Packing 11. Cover

3. Diaphragm 12. Fuel pump assembly

4. Grommet 13. Diaphragm

5. Valve 14. Membrane

6. Diaphragm 15. Packing (cap)

7. Packing (cap) 16 Screw

8. Screw 17. Cover

9. Pump body 18. Impulse chamber

REMOVAL DISASSEMBLY & ASSEMBLY

Disconnect fuel inlet line at fuel pump then secure fuel
line to steering support so that the open end is located
higher than the fuel tank or plug it.

Disconnect fuel outlet line(s).
Disconnect impulse line.
Remove screws (or nuts if applicable) securing fuel pump.

SINGLE OUTLET PUMP

Fuel outlet
line

impulse
line

%4_— Fuel inlet

line

AQ00 002 079

TWIN OUTLET PUMP

impulse
line

Fuel outlet
line

Fuel outlet Fuel inlet
line line

A000 002 072

4,5,9, Grommet, valve, pump body

(twin outlet pump only)

Do not disassemble valve unless replacement is indi-
cated.

To install a new valve, proceed as follows :

— Place new valve flat on its seat.

—-Inserta 2.5 mm (3/32 in) pin punch inside valve holder
and lubricate tip of holder with a drop of oil.

-- Push holder into pump body as illustrated.

Pin punch

Valve

Valve holder
/ Lubricate tip

/IR 7ImY
/////// ‘,////III

Pump body

A0Q0 002 060

CLEANING & INSPECTION

The entire pump should be cleaned with general purpose
solvent before disassembly.

Fuel pump components should be cleaned in general pur-
pose solvent and dried with compressed air.

WARNING : Solvent with a low flash point such
as gasoling, naphtha, benzol, etc., should not be
used as each is flammable and explosive.

Inspect diaphragm. The pumping area should be free of
holes, tears or imperfections. Replace as needed.
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Check fuel pump valves operation as follows :

Connect a length of clean plastic tubing to the inlet nip-
ple and alternately apply pressure and vacuum with the
mouth. The inlet valve should release with pressure and
hold under vacuum.

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

Q NOTE : On model fitted with two outlets, plug one
outlet with finger while checking outlet valve.

INSTALLATION

To install, inverse removal procedure.
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AIR INTAKE SILENCER
& FUEL TANK

Elan

A0Q2 008 003

02111
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(AIR INTAKE SILENCER & FUEL TANK)

. Carbureror adaptor

Clamp

Screw

. Lock tab (2)

. Carburetor VM28-242

. Adaptor

Clarmp

. Air intake box

. Tube (2)

10. Spring

11. Impulse hose 7-1/4 in (184 mm)
12. Soring clip (2)

13. Fuel purmp

14. Internal tooth lock washer 1/4 in (2)
15. Hexgonal washer head metal screw 12 x 3/4 in (2)
76. Fuel line 1/ in (332 mm)}

17. Fuel line 1-1/2 in (38 mm)

18. Fuel line 36-7/2 in (927 mm)

19. Fuel line 14 in (356 mm)

20. Isolating line 29-1/2 in (750 mm)
217. Isolating line 4 in (102 mm)

22. Tee

23. Fuel tank

©END M A WK~

24. Grommet

25. Male connector

26. Fuel filter

27. Fuel tank cap

28. Gasket

29. Air vent fitting

30. Air vent tube 27 in (5686 mm)
37. Primer tube 18-1/2 in (470 mm)
32. Primer tube 7 in (178 mm)

33. Primer valve

34. Protector strip 9 in (229 mm)
35. Retainer strip

36. Rubber spacer (2)

37. Flat washer 7/32 in x /8 in x .060 in
38. Hexagonal washer head self tapping screw 12 x 1 in
39. Hear shield

40. Throttle cable & housing

41. O-ring

42. Retaining ring

43. Tie wrap

44. Circlip

45. Gasket

4, Lock tab
Always bend lock tab over screws and replace if worn.
12, Spring clip

Always reposition spring clips after any repair to prevent
possible leaks.

44, Circlip

Put silicone grease (P/N 413 7017 00) around cable bar-
rel. Locate circlip as per illustration.

Throttle cable
housing

S0

/

Silicone

grease Throttle

handle

Circlip

AQ02 002 012

02-11-2

WARNING : If this procedure is disregarded, throt-
tle might be half-open at normally closed position
and the engine will speed up when starting.

41,42, O-ring & retaining ring

Locate O-ring outside of carburetor cover and retaining
ring inside.

Carburetor
cover Throttle cable

housing

Retaining
ring

A002 002 013
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A005 008 002

Safari Citation/E
Tundra, Tundra LT

02-11-3
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. Rubber flange

Collar

Clamp

Carburetor VM 34-319
Clamp

. Intake adaptor

. Air silencer

. Warning label

. Throttle cable & housing

10. Tubing

11. Circlip

12. Fuel purnp

13. Clip (2)

14. Internal tooth lock washer 1/4 in (2)
156. Hexagonal washer head self-tapping screw 1/2 in x 3/4 in (2)
76. Impulse hose G in (228 mm)
17. Spring clip (2)

18. Fuel line 15 in (380 mm)

19. Fuel line 8.5 in (241 mm)
20. Fuel line 18 in (457 mm)
27. Fuel line 14 in (356 mm)

CBNGOA LN =

22. Spring clip

23. Tee

24. Male connector

25. Grommet

26. Fuel filter

27. Fuel tank

28. Air vent fitting

29. Hexagonal nut 5/16 in-18
30. Air vent tube 55 in (1398 mm)
31. Primer tube 16 in (406 mm)
32. Primer tube 19 in (483 rmm)
33. Primer valve

34. Fuel tank cap

356. Gasket

36. Retainer (2)

37. Hexagonal flanged elastic stop nut 6 mm {4)
38. Tie rap

39. Clip

40. Clip

41. Cable clip

42. Retainer

17,22, Spring clip

Always reposition spring clips after any repair to prevent
possible leaks.

1,4,6, Rubber flange, carburetor & intake
adaptor

Always insert engine and carburetor tabs into rubber
flange notches.

CAUTION : Disregarding indexation might cause
severe engine damage.

42, Retainer

Put silicone grease (P/N 413 7017 00) around cable bar-
rel.

The retainer must be pushed on the throttle handle tab
until it sits properly.

Throttle
handle

{Q_{-” Retainer

Cable
barrel

Silicone
grease

AQ02 002 014

02-11-4

11, Circlip

Locate as per illustration.

Throttle handle
housing

Throttle cable
housing

Throttle
handle

Circlip

A002 002 015

WARNING : If this procedure is disregarded, throttle
might be half-open at normally closed position
and the engine will speed up when starting.

27,36, Fuel tank, retainer

When installing fuel tank, position retainers so that fuel
tank has 1.6 mm (1/16 in) of play to allow expansion.
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Safari Scout/E, Saga, Cheyenne

Optional on Safari Scout/E, Cheyenne

e,

|
=
I

AQ08 008 001

02-11-5




Section 02 ENGINE
Sub-section 11
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. Rubber flange

. Clamp (2)

. Carburetor

Air sifencer

Adaptor

. Clamp

Elbow

. Cylindrical Phillips head screw M5 x 14 (5)
. Fuel level sensor kit with dial indicator
10. Clamp

17. Throtte cable & housing

12. Gasket

13. O-ring

14. Circlip

16. Lock tab

16. Fuel pump

17. Clip

18. Internal tooth lock washer 1/4 in (2}
19. Hexagonal washer head self-tapping screw 12 x 3/4 in (2)
20. Impulse hose

21. Spring clip (2)

22. Fuel line

23. Fuel line

24. Fuel line 6.5 in (1/7/ mm)

25, Spring clip

CHNDHOAWN ~

26. Tee

27. Male connector

28. Grommet

29. Fuel filter

30. Fuel tank

31. Air vent fitting

32. Hexagonal nut 5/16 in-18

33. Air vent tube 65 in (1665 mm)
34. Primer tube 7.0 in (177 mm)
35. Primer tube 16.5 in (419 mm)
36. Fuel line 17 in

37. Primer valve

38. Clip

39. Clip

40. Cable clip

417. Cap

42. Gasket

43. Retainer (2)

44. Hexagonal flanged elastic stop nut 6 mm (4)
45. Tie rap

46. Warning label

47. Fuel level sensor

48. External rooth lock washer 5 mm (5)
49. O-Ring (2)

50. Fuel gauge

21,25, Spring clip

Always reposition spring c¢lips after any repair to prevent
possible leaks.

7, Elbow

The air box elbow must be pointing upward, under all
condition, on all fan cooled engines.

4,5, Air silencer, adaptor

Always insert tab of adaptor into notch of air silencer.

CAUTION : Disregarding indexation might cause
severe engine damage.

15, Lock tab

Put silicone grease (P/N 413 7017 00) around cable bar-
rel.

The lock tab must be pushed on the throttle handle slides
until it blocks the cable barrel opening of the throttle han-
dle.

02-11-6

Throttle
handle

Lock tab

;% Silicone
Em grease

Cable

Q barrel

J

Slides

A002 002 016

14, Circlip

Locate as per illustration.

Throttle cable
housing

Throttle handle
housing

Throttle
handle

Circlip

A002 002 015
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WARNING : If this procedure is disregarded, throt-
tle might be half-open at normally closed position
and the engine will speed up when starting.

13,14, O-ring & retaining ring

Locate O-ring outside of carburetor cover and retaining
ring inside.

Throttle cable
housing

Carburetor
cover

Retaining
ring

A002 002 013

30,43, Fuel tank, retainer

When installing fuel tank, position retainers so that fuel
tank has 1.6 mm (1/16 in) of play to aliow expansion.

8, Phillips head screw

Torque fuel level sensor retaining screws to 1 Nem
(8 Ibfein) in the sequence shown and then to 2.5 Nem
(22 Ibfein), using the same sequence.

A014 002 002
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Safari Voyageur
Safari Escapade

A020 008 004

02-11-8
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. Rubber flange (2}

Clamp (4)

. Carburetor, mag & PTO
Clamp (4)

. Intake adaptor, mag & PTO
. Air silencer

. Warning label

. Screw #1712 x 3/4 in (2)

. Lock washer (2)

10. Fuel pump

71. Support

12. Spring clip (5}

13. Nut M6

74. Bracket

15. Spring clip (2)

16. Impuse hose 290 mm (11.4 in)
17. Fuel line 439 mm (1/.3 in)
18. Tee

79. Tee

20. Fuel line 100 mm (3.9 in) (3)
21. Fuel line 165 mm (6.5 in)
22. Male connector

©RNDOA WA~

23. Grommet

24. Fuel line 150 mm (5.9 in)
25. Fuel filter

26. Air vent fitting

27. Nut 6/16 in

28. Air vent tube 1657 mm (65 in)
29. Primer valve

30. Fuel line 175 mm (6.8 in}
37. Fuel line 400 mm (715.7 in) (2)
32. Fuel tank

33. Cap

34. Gasket

36. Throttle cable

36. Circlip

37. Gasket

38. Fuel level sensor

39. Lock washer & mm (5)
40. Screw M5 x 14 mm (5)
47. Tie rap

42. Nut 6 mm (4)

43. Retainer (2)

12,15, Spring clip

Always reposition spring clips after any repair to prevent
leaks.

36, Circlip

Locate as per illustration.

Circlip

A020 007 ON

WARNING : If this procedure is disregarded, throt-
tle might be half-open at normally closed position
and the engine will speed up when starting.

32,43, Fuel tank, retainer

When installing fuel tank, position retainers so that fuel
tank has 1.6 mm (1/16 in} of play to allow expansion.

40, Phillips head screw

Torque fuel level sensor retaining screws to 1 Nem
(8 Ibfein) in the sequence shown and then to 2.5 Nem
(22 Ibfeim), using the same sequence.

A014 002 002
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. Rubber flange (2)

Clamp (4)

. Carbureror (2)

. Clamp (2)

Intake adaptor (2)

. Air silencer

. Warning label

. Tool bag (Formula MX/MX LT only}

. Hexagonal flanged elastic stop nut M5 (2)
(Formula MX/MX LT only)

10. Fuel pump

11. Hexagonal flanged elastic stop nut M6 (2)
72. Spring clip (4)

13. Spring clip (2)

14. Impulse hose 17 in (279 mm)}

75. Fuel line 13 in (330 mm) (2)

16. Fuel line 10 in (254 mm)

17. Tee

718. Tee

719. Fuel line 5 in (127 mm) (2)

20. Fuel line 5in (127 mm)

21. Male connector

22. Grommet

23. Fuel line 12 in (304 mm)

24. Fuel filter

25. Air vent fitting

©CONO AW~

26. Hexagonal nut 5/16-18

27. Air vent tube 70 in (1778 mm)

28. Primer valve

29. Fuel line 12 in

30. Fuel line 24 in

31. Fuel tank

32. Fuel tank bracket

33. Protector strip 15 in

34. Flanged hexagonal elastic stop nut (2)
35. Cap

36. Gasket

37. Throttle cable & housing

38. Circlip

39. Gasket

40. Protector (Formula Plus/Plus LT/Mach 1)
417. Fuel level sensor

42. External tooth lock washer 5 mm (5)
43. Cylindrical Phillips head screw M5 x 14 (5)
44. Tie rap

45. Fuel shut off valve

46. Air filter

47. Gasket

48. Fuel line 12 in (304 mm)

49. Flat washer (Formula MX/MX LT only)
50. Gauge housing (Formula MX/MX LT)
51. Fuel gauge (Formula MX/MX LT)

12,13, Spring clip

Always reposition spring clips after any repair to prevent
leaks.

38, Circlip

Locate as per illustration.

Circlip

AQ20 007 011

WARNING : If this procedure is disregarded, throt-
tle might be half-open at normally closed position
and the engine will speed up when starting.

46, Air filter

Remove air filter from air silencer opening. Check for
cleanliness and presence of ice, snow or water. If neces-
sary, clean with a general solvent. Gently squeeze then
dry with compressed air. Ensure air filter is free of clean-
ing solvent, snow or water. Check that air box is clean
and dry before instralling air filter.

v CAUTION : Do not apply heat to dry out air filter.
WARNING : Always wear safety goggles when

using compressed air.
Reinstall properly.

02-1-11



Section 02 ENGINE
Sub-section 11
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net—— Filter

Air intake
silencer

AO016 002 002

Bend until stoppers
just contact the inner
tip of lever

A015 007 007

NOTE : Should the vehicle be used in powder snow,
air filter may clog causing a "‘choke effect’”. Check
regularly and dry as needed.

31,32, Fuel tank, retainer
When installing fuel tank, position retainers so that fuel

tank has 1.6 mm (1/16 in) of play to allow expansion.

45, Fuel shut-off valve

Two stoppers are provided on the fuel shut-off valve to
prevent the lever from rotating due to vibrations.

These stoppers are set so that the inner tip of the lever
slightly contacts the stoppers while in the fully opened
or fully closed positions. If necessary, adjust by bending
the stoppers.

02-1112

CAUTION : Improper adjustment of the stoppers

may cause the valve lever to move to a partially
closed position which could lead to engine damage.
NEVER allow lever to remain between stoppers, i.e.
partially closed.

Fully closed

Fully opened O

A015 008 008
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43, Phillips head screw

Torque fuel level sensor retaining screws to 1 Nem
(8 Ibfein) in the sequence shown and then to 2.5 Nem
(22 Ibfeim), using the same sequence.

A014 002 002
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Alpine Il 503

A017 00B 001

021114
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. Throttle cable & housing
. Circlip

. Lock tab

. Carhuretor adaptor

Tie rap

. Primer valve

. Isolating line

. Primer tube

. Retainer ring

10. O-ring

11. Gear clamp

12. Air intake elbow

13. Hose clamp

14. Warning label

15, Air intake

16. Tie rap

17. Fuel line

18. Spring clamp (5}

19. Tee (primer valve)

20. Retainer strip

21. Rerainer strip

22. Hexagonal head metal screw 12 x 3/4 in
23. Hexagonal flanged efastic stop nut M6 (6}

©ON®O A WN

24. Lock washer

25. Fuel pump

26. Spring clamp (2)

27. Impulse hose

28. Clamp (2)

29. Hexagonal nut /16 in-18
30. Air vent fitting

31. Protector strip

32. Retainer strip (2)

33. Retainer strip

34. Fuel tank

35. Fuel filter

36. Grommet

37. Male connector

38. Fuel tank gauge/cap
39. Carburetor VM34-297
40. Rivet (4)

47. Baffle

42. Foam for baffle

43. Ajr vent tube

44. Washer

45. Metal screw 8 x 1/2 in
46. Protector :

18,26 Spring clamp

Always reposition spring clamps after any repair to prevent
possible leaks.

3, Lock tab

Put silicone grease (P/N 413 7017 00} around cable
barrel.

The lock tab must be pushed on the throttle handle sli-
des until it blocks the cable barrel opening of the throttle
handle.

Slides Lock tab

d“ grease

>

E”l Cable
K

barrel

J

Throttle
handle

AQ02 002 016

2, Circlip

Locate as per illustration.

Throttle handle
housing

Throttle cable
housing

Throttle

Circlip handle

AQ02 002 015

WARNING : If this procedure is disregarded, throt-
tle will be half-open at normally closed position
and the engine will speed up when starting.
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9,10, Retaining ring & O-ring

Locate O-ring outside of carburetor cover and retaining

ring inside.

Carburetor
cover

Retaining
ring

A002 002 013

Throttle cable
housing

02-11-16




Section 03 TRANSMISSION
Sub-section 01 (PULLEY GUARD)

DISASSEMBLY & ASSEMBLY

NOTE : For additional information (ex. : exploded
view) refer to the 1989 correspondent parts catalog.

WARNING : Engine should be running only with
belt guard and/or pulley guard well secured in

place.
INSPECTION
All models

Check pulley guard mounting bosses, clips and retainers
for wear.

Elan
Check the spring-loaded retaining pin for free operation.
Replace any damaged parts.

Prior to installation, ensure that pulley guard and frame
bracket are 90° with frame.

No free-play

A000 003 001

PULLEY GUARD

Safari Scout/Scout E/Saga/Voyageur/
Escapade/Cheyenne

Make sure the spring wire support is well inserted in pulley
guard grommet.

NOTE : Pulley guards are purposely made slightly
oversize to maintain tension on their clips and re-
tainers preventing undue noise and vibration. It is impor-
tant that this tension be maintained when re-assembling.

ADJUSTMENT

Elan

The length of the uncompressed retaining pin spring should
not be less than 47 mm (1-7/8 in).

An uncompressed front guard spring should not be less
than 20 mm {13/ 16 in). When assembling adjust tength
as illustrated below.

E/S — > ’4‘1—3threads
Sia =
=
H-E QJ: —==z
N
< <1

AQ00 003 002

WARNING : No lateral free-play should exist be-
tween drive pulley guard and frame bracket.

03-011






Section 03 TRANSMISSION

Sub-section 02

(DRIVE BELT)

DRIVE BELT

1989 APPLICATION CHART

MODEL PART MAX. WIDTH MIN. WIDTH

NUMBER (NEW) (WEAR LIMIT)
ELAN 570 0411 00 30 mm (1-3/16"") 27 mm (1-1/16"")
SAFARI CITATION
SAFARI CITATION E ., .,
ZUNDRA 414 5234 00 33.3 mm (1-5/16"") 30 mm (1-3/16"")
TUNDRA LT
SAFARI CHEYENNE
SAFARI VOYAGEUR 414 6175 00
SAFARI ESCAPADE
FORMULA VX 34.5 mm (1-27/64"") 32 mm (1-1/4"")
FORMULA MX LT
FORMULA PLUS 414 5823 00
FORMULA PLUS LT
SAFARI SCOUT
SAFARI SCOUT E 414 5233 00
SAFARI SAGA

35 mm (1-3/8"") 32 mm (1-1/4"")

ALPINE 1l 503 570 2777 00
FORMULA MACH | 414 6338 00

03-02-1
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Sub-section 02 (DRIVE BELT)

ROTATION DIRECTION

The maximum drive belt life span is obtained when the
drive beltis installed as shown. This will ensure that cor-
rect direction of rotation is respected.

CORRECT

BOMBARDIER
BOMBARDIER

Printed
information

AQ01 003 002

INCORRECT

Printed

/ information
I -

A001 003 003

NOTE : For used drive belt, mark and reinstall in the
same position.

03-02-2

REMOVAL & INSTALLATION

CAUTION : Do not force or use tools to pry the
belt into place, this could cut or break the cords
in the belt.

WARNING : Do not operate engine without drive
belt or guard installed. Serious bodily injury could
occur.

Tilt cab and remove pulley or belt guard.

All models except Elan & Alpine |l 503

Unlock and raise the driven pulley support, where appli-
cable.

(TYPICAL)

Driven pulley support

AQ04 003 006

Open the driven pulley by twisting and pushing the sliding
half. Hold in fully open position.

(TYPICAL)

A007 003 020
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Sub-section 02 (DRIVE BELT)

NOTE : To ease belt removal and installation on

models using two Allen screws in driven pulley hub,
tighten one of the screws using a 3 mm Allen wrench
until drive belt can be slipped out of pulley.

Slip slackened belt over the top edge of the sliding half.

(TYPICAL)

AQ04 003 008

Slip the belt out from the drive pulley and remove from
vehicle.

(TYPICAL)

A004 003 009

NOTE : On Models using a driven pulley with two

Allen screws in driven pulley hub. The top of the
drive belt must be flush with the driven pulley edge. Screw
or unscrew each Allen screw equally to obtain proper belt
position. Turn Allen screws 1/4 turn at a time, then rotate
driven pulley to allow drive belt to settle in pulley. Check
again, repeat as required.

Elan, Alpine Il 503
NOTE : On Alpine model, console may be removed
to give an easier access.

Open the driven pulley by twisting and pushing the sliding
haif. Hold in fully open position.

(TYPICAL)

A002 003 015

Slip the belt over the top edge of the fixed half.

(TYPICAL)

A002 003 016

To install drive belt, reverse the procedure.

03-02-3
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Slip the belt out from the drive pulley and remove it com-
pletely from the vehicle.

(TYPICAL)

NOTE : To obtain an accurate drive belt deflection
measurement, it is suggested to allow a break-in
period of 50 km (30 mi).

Before checking the belt deflection, ensure vehicle has the
proper belt number and correct belt width. (Refer to the
application chart, at the beginning of this sub-section).

To obtain maximum vehicle performance, the belt tension
must be adjusted according to specifications shown in
the accompanying chart.

A002 003 017

To install the drive belt, reverse the procedure.

NOTE : On Alpine model the belt must lie flat on
bottom pan to clear the driven pulley.

AQ17 003 041

DRIVE BELT DEFLECTION
MEASUREMENT

NOTE : The drive belt deflection measurement must
be performed each time a new drive belt is installed.

03-02-4

DEFLECTION FORCE
MODEL .
0 mm (in) Kg (Ib)
ELAN 19 (3/4) 4.5 (9.9)
SAFARI CITATION /E 19 £ 3 (3/4 + 1/8) 5 (11
TUNDRA, TUNDRA LT,
SAFARI SCOUT/E,
22E22: gﬁECENNE 325
SAFARI VOYAGEUR (1-1/4 £ 13/64) 6.8 (15)
SAFARI ESCAPADE
ALPINE 1l 503
FORMULA MX /MX LT/
PLUS /PLUS LT/ 32 (1-1/4) 6.8 (15)
MACH |
To check tension,
Position a reference rule on drive belt.
Wooden stick and spring scale method :
|

1

Mark specified
deflection

o=}

AQ00 003 005




Section 03 TRANSMISSION
Sub-section 02 (DRIVE BELT)

Using spring scale and stick, apply specified force on drive
belt halfway between pulleys as shown.

Read deflection

Reference rule

A000 003 006

Or use the belt tension tester (P/N 414 3482 00).

Lower O-ring

| .
e

A

Upper O-ring

e y—

Deflection Force
(Read Up) (Read Down)

Force

¥

|

Upper O-ring I

e

Lower Q-ring

—

Deflection

D1

- Reference rule

A000 003 008

DEFLECTION ADJUSTMENT

Elan

Drive belt deflection is adjusted by moving chaincase.

To do so, loosen the chaincasc retaining U-clamp and
screw or unscrew the chaincase adjusting bolt.

AQ00 003 007

1. Slide lower O-ring of deflection scale to specified
measure.

2. Slide upper O-ring to zero on the force scale.

3. Apply pressure until lower O-ring is flush with edge of
rule and read force on the upper scale at top cdge of
O-ring.

Chaincase retaining
U-clamp

Chaincase
adjusting bolt

AQ02 003 018

03-02-5
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Sub-section 02 (DRIVE BELT)

Adjust pulley distance according to specification (see
pulley distance & alignment section 03-05) and measure
drive belt deflection. Readjust pulley distance if required
then tighten retaining U-clamp.

Safari Citation/E, Tundra, Tundra LT,
Safari Scout/E, Safari Saga, Safari Cheyenne,
Safari voyageur & Safari Escapade

Drive belt deflection is adjusted by moving chaincase.

(TYPICAL)

- y

Movement

o

=0 PSS AT

Retaining
nuts

A007 003 037

To do so, loosen the 4 chaincase retaining nuts, unlock
and raise driven pulley support.

03-02-6

(TYPICAL)

Driven pulley
support

ADO4 003 005

Adjust pulley distance according to specification (see
pulley distance & alignment section 03-05) and measure
drive belt deflection. Readjust pulley distance if required,
then tighten the 4 nuts. Adjust driven pulley support and
lock it to chassis.

On models using two Allen screws in driven pulley hub,
adjust pulley distance according to specification (see
pulley distance and alignment section 03-05) then adjust
drive belt deflection using the two Allen screws, as shown.

To increase deflection : turn each Allen screw equally
clockwise.

To decrease deflection : turn each Allen screw equally
counter clockwise.

NOTE : Turn Allen screws 1/4 turn at a time, then
rotate driven pulley to allow drive belt to settle in
pulley. Check deflection, repeat as required.




Section 03 TRANSMISSION
Sub-section 02 (DRIVE BELT)

Increase
deflection

Decrease
deflection

Allen screws
with jam nuts
A015 003 032

Allen screw should be restrained while tightening jam nut
to prevent throwing adjustment out. Use drive belt ten-
sion adjuster (P/N 529 0087 00).

Tool
(P/N 529 0087 00)

NOTE : The top of the drive belt must be flush with

the driven pulley edge. Screw or unscrew each Allen
screw equally to obtain proper belt position. Turn Allen
screws 1/4 turn at a time, then rotate driven pulley to
allow drive belt to settle in pulley. Check again, repeat
as required.

Alpine 1l 503

Drive belt deflection is adjusted by loosening engine sup-
port nuts and moving engine backward or forward as
required.

AQ17 003 046

A015 Q01 005

Restrain Allen screw with the wrench and tighten nut with
the socket using socket handle proveded in tool box.

Decrease Increase
deflection deflection
Allen screws
with jam nuts
A015 003 032

Adjust pulley distance according to specification (see
pulley distance & alignment section 03-05) and measure
drive belt deflection. Readjust pulley distance if required.
Use Allen screws in driven pulley hub to finalize drive
belt deflection.

03-02-7
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Sub-section 02

(DRIVE BELT)

TROUBLESHOOTING

1. Uneven belt wear on one side only.

AQ000 003 008

-— Wear on one

side only

CAUSE
a) Loose engine mount.

b) Pulley misalignment.

c) Rough or scratched pulley
surfaces.

d) Driven pulley bushing
worn

REMEDY

a) Tighten engine mount nuts
equally.

b) Align pulleys.

c) Repair or replace pulley
half.

d) Replace bushing

2. Belt glazed excessively or having baked appearance.

A000 003 010

CAUSE

Excessive slippage caused by :

a) Insufficient pressure on
belt sides.

b) Rusted drive or driven
pulley shafts.

c) Oil on pulley surfaces.

d) Incorrect centrifugal
governor.

REMEDY

a) Check drive pulley for worn
or missing flyweights/rollers.

b) Clean shaft with fine steel
wool and Jubricate with low
temperature grease
(If applicable only).

c) Clean pulley surfaces with
fine emery cloth and clean
cloth.

d) Install correct governor.

3. Belt worn excessively in top width.

AQUO 003 011

| Conslig(;rab\e

|-— New belt

CAUSE

a) Excessive slippage due to
irregular outward actuation
movement of drive pulley.

b) Rough or scratched pulley
surfaces.

¢) Improper belt angle.

d} Considerable use.

REMEDY

a) Carry out inspection.

b) Repair or replace pulley.

¢) Using unspecified type of
belt.
Replace belt with correct
Bombardier belit.

d) Replace belt if 3 mm (1/8"")
less than recommended
width (see Technical Data).
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Sub-section 02

(DRIVE BELT)

4. Belt worn narrow in one

section.

I
|
|
[
[
!
!
I
!
I
I

AD0C 003 012

]

CAUSE

Excessive slippage in drive
pulley caused by :

a) Frozen or too tight track.

b) Drive pulley not functioning
properly.

¢) Engine idle speed too high.

d) Incorrect belt length.

e) Incorrect pulley distance.

REMEDY

a) Liberate track from ice or
check track tension and
alignment.

b} Repair or replace drive
pulley.

¢) Adjust to specification.

d) Using unspecified type of
belt. Replace belt with
correct Bombardier belt.

e) Readjust to specifications.

5. Belt sides worn concave.

AQQ0 003 013

Original angle

CAUSE

a) Rough or scratched pulley
surfaces.
b) Unspecified type of belt.

REMEDY
a) Repair or replace.

b) Replace belt with correct
Bombardier belt.

6. Belt desintegration.

AQ00 003 04

CAUSE

a) Excessive belt speed.

b) Qil on pulley surfaces.

REMEDY

a) Using unspecified type of
belt. Replace belt with
proper type of belt.

b) Clean pulley surfaces with
fine emery cloth and wipe
clean using alcohol and a
clean cloth.

7. Belt edge cord breakage.

\

AQ00 003 015

)

CAUSE

a) Pulley misalignment.

REMEDY

a) Align pulleys to
specifications.

03-02-8
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8. Flex cracks between cogs.

CAUSE

a) Considerable use, belt
wearing out.

A000 003 016

REMEDY

a) Replace belt with correct
Bombardier belt.

9. Sheared cogs, compression section fractured or torn.

CAUSE
a) Improper belt installation.
b) Belt rubbing stationary

object on pulleys.
c) Violent engagement of

REMEDY
a) Refer to Installation
section.

b) Check drive components.

¢} Check drive pulley

a) Pulley misalignment.

b) Using unspecified type of
belt.

N

[

i

AQ0C 003 018

drive pulley. engagement speed and
drive pulley bushings and
components.
AQ00 003 077
10. Belt ““Flip-Over’’ at high speed.
CAUSE REMEDY

a) Align pulleys to
specifications.

b) Replace belt with correct
Bombardier belt.

03-02-10




Section 03 TRANSMISSION
Sub-section 03 (DRIVE PULLEY)

DRIVE PULLEY

ROLLER ROUND SHAFT TYPE
LUBRICATION FREE

A002 003 039

10

Elan

(142 Ibfein)

62 Nem
(46 ibfeft)

~a

. Cap screw

. Lock washer
. Washer
Governor cup
Shim

. Quter half
Spring

. Spring seat

. Bearing

. Inner half

SODNTO A W =

71. Shim

12. Nut

13. Counterweight

14. Roller

156. Shouldered pin

76. Shouldered bushing

17. Drive pulley retainer (P/N 529 0017 00)
18. Loctite 242

79. Loctite 609

20. Kahrlon bushing

03-03-1
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GENERAL

Some drive pulley components (return spring, counter-
weight, calibration washer) can be changed to improve
vehicle performance in high altitude regions. The ““high
altitude technical data booklet”” (P/N 484 0552 00 and
484 0545 00 for binder) gives information about cali-
bration according to altitude.

CAUTION : Such modifications should only be
performed by experience mechanics since they
can greatly affect vehicle performance.

WARNING : Drive pulley repairs that include any

disassembly or assembly procedures must be
performed by an authorized Bombardier dealer, or other
such qualified person. Sub-component installation and
assembly tolerances require strict adherence to pro-
cedures detailed.

REMOVAL

1,4,6, Cap screw, outer half & governor cup
Lock the crankshaft by using one of the following me-
thod :

Insert the crankshaft locking tool (P/N 420 8766 40) into
the impulse hole of the engine. Slowly rotate the crank-
shaft until it locks into position.

CAUTION : Do not use any type of pin other than
the tool P/N 420 8766 40.

Or:

Remove spark plug then bring PTO piston at TDC posi-
tion.

Rotate drive pulley 45° clockwise then insert enough
starter rope into cylinder to fill it completely.

WARNING : Spring pressure can force assembly
apart ; therefore, it is imperative that the gover-
nor cup be held firmly during governor retaining bolt
removal. Use drive pulley retainer {P/N 529 0052 00).

03-03-2

(TYPICAL)

retainer

A000 002 057

10, Inner half

To remove the inner half, slide a length of steel pipe over
shaft. Attach with a 5/16 in nut and bolt, as illustrated.
The inner half can then be removed with a pipe wrench.
(Unscrew counterclockwise).

Protective sleeve

5/16 in bolt

A002 003 001

DISASSEMBLY

CAUTION : Do not disassemble counterweights
unless replacement is necessary.

9,10, Bearing & Inner half

To disassemble bearing from inner half, use a suitable
bearing puller.
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CLEANING
6,10, Inner & outer half

Clean pulley faces and shaft with fine steel wool and dry
cloth. Clean outer half bushing with clean dry cloth.

INSPECTION

Drive pulley should be inspected annually.

6,10, Inner & outer half

Check outer half for excessive lateral play and inner half
shaft for scratches.

14, Roller

Check for roundness of external diameter.

CAUTION : Ensure rollers are in good condition.
Replace as required.

16, Shouldered bushing

Check for wear.

ASSEMBLY
6,16, Shouldered bushing

Shouldered bushings must be assembled in outer half
as per illustration.

Bushing
shoulder

Bushing
shoulder

A002 003 002

6,20, Outer half & Kahrlon bushing

Use a suitable pusher to remove the old bushing. Clean
outer half with ethyl alcohol.

CAUTION : Bushing must be bonded with Loctite
609 to prevent displacement in outer haif.

Apply Loctite 609 outside of bushing then insert into its
housing from the shown side. (So that using housing
chamfer).

A0D2 003 028

Push until bushing comes fiush with its housing.

12,13,14,15, Counterweight ass’y

Apply Loctite 242 or equivalent on threads then torque
nuts to 16 Nem (142 |bfein).

CAUTION : Counterweights and rollers must move
easily after installation.

9,10, Bearing & inner half

To assemble bearing on inner half, press on bearing inner
race with a suitable pusher.

03-03-3
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INSTALLATION
11, Shim (alignment)

This shim is used to obtain correct pulley alignment, refer
to section 03-05.

10, Inner half

Lock crankshaft in position as explained in removal pro-
cedure. Make sure crankshaft is rotated 45° counter-
clockwise from TDC position.

Clean crankshaft extension and apply Loctite anti-seize
lubricant (P/N 413 7010 00) on the unthreaded portion
and Loctite 242 or equivalent on threads, (as illustrated)
then install inner half on extension.

Loctite anti-seize
fubricant
Crankshaft
extension
Loctite 242
A002 003 003

To tighten inner half, use a protective sleeve as shown
in the removal procedure.
5, Shim (neutral)

This shim is used to obtain the neutral function of the
drive pulley when engine is idling : use as required, maxi-
mum of two. Refer to ADJUSTMENT.

1,4,6, Cap screw, governor cup & outer half

Install governor cup correctly as per illustration making
sure that the rollers are sliding on their ramp.

CAUTION : Ensure rollers are in good condition.
Replace as required.

03-03-4

A002 003 005

Position the cap screw and torque to 62 Nem (46 [bfeft).

Install drive belt, pulley guard and close cab. Accelerate
vehicle and bring at intermediate speed then at the same
time apply brake. Repeat 2 or 3 times. Stop engine and
retorque cap screw.

ADJUSTMENT
11, Shim (alignment)

For pulley alignment procedure, refer to section 03-05.
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5, Shim (neutral)

For the neutral adjustment, proceed as indicated below.

WARNING : One or two shims #5 are used to ob-

tain the neutral function of the drive pulley when
engine is idling. Proceed as follows when retaining bolt
is torqued:

With a new drive belt installed, it should be possible to
insert a minimum of 0.80 mm {.030 in) thick feeler gauge
on each side of the drive belt simultaneously pushing
drive belt to sit on bearing.

0.80 mm (.030 in)
fecler gauge

0.80 mm (.030 in)
feeler gauge
7

A002 003 006

Shims located between governor cup and drive pulley
shaft will help in obtaining correct adjustment. Do not
use more than two shims.
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Sub-section 03

(DRIVE PULLEY)

ROUND SHAFT (TAPER) TYPE

LUBRICATION FREE

Safari Citation/E

b23  12Nem
| (106 Ibfein)

22—

21

13 Nem
(115 lofein)

0

)

1

85 Nem
(63 Ibfeft)

A004 003 015

7. Cap screw 14. Shouldered bushing

2. Lock washer 156. Puller P/N 529 0028 00

3. Spacer 76. Puller pin P/N 529 0048 00

4. Governor cup 17. Drive pulley retainer P/N 529 0017 00
5. Outer half 18. Loctite 242

6. Spring 19. Kahrlon bushing (small)

7. Spring seat 20. Kahrlon bushing (large)

8. Shim 21. Starter ring gear (electric starting)
9. Inner half 22. Self locking screw (electric starting)
70. Nut 23. Loctite 271 (electric starting)
77. Lever 24. Loctite 609
72. Roller 25. Duralon bushing

13. Shouldered pin

03-03-6
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To block engine crankshaft :

Remove starter rope blocking piston, then reblock pis-
ton after having turned 45° counterclockwise from TDC
position ; or install crankshaft locking tool.

To remove inner half:

Install puller in pulley shaft then tighten, at the same time,
knock slightly on puller head to disengage pulley from
engine crankshaft.

DISASSEMBLY

CAUTION : Do not disassemble counterweights
uniess replacement is necessary.

CLEANING

5,9, Inner & outer half

Clean pulley faces and shaft with acetone then with fine
steel wool and dry cloth. Clean outer half bushing with
clean dry cloth.

9, Inner half & crankshaft end

Parts must be at room temperature before cleaning.

Using a paper towel with acetone or Loctite Safety Sol-
vent (# 75559), clean crankshaft tapered end and the
taper inside the fixed half of the drive pulley.

WARNING : This procedure must be performed in
a well ventilated area.

CAUTION : Avoid contact between cleaner and
crankshaft seal because damage may occur.

Remove all harden oil deposits that have ““baked’’ on
crankshaft and pulley tapered surfaces with coarse or
medium steel wool and/or sand paper #600.

v CAUTION : Do not use any other type of abrasive.

Re-clean mounting surfaces with paper towel and ace-
tone or Loctite Safety solvent.

Wipe off the mounting surfaces with a clean, dry paper
towel.

v CAUTION : Mounting surfaces must be free of
any oil, cleaner or towel residue. ’

03-03-8

INSPECTION

Drive pulley should be inspected annually.

5,9, Inner & outer half

Check outer half for excessive lateral play and inner half
shaft for scratches.

CAUTION : Ensure rollers are in good condition.
Replace as required.

25, Duralon bushing

Check for excessive play on inner half shaft. Replace as
required.

12, Nylon roller

Check for roundness of external diameter.

14, Shouldered bushing

Check for any wear. Replace as required.

ASSEMBLY

21,22, Starter ring gear, self locking screw

Apply Loctite 271 on threads and head countersink then
torque to 12 Nem (106 [bfein).

14, Shouldered bushing

Shouldered pin bushings must be installed in outer half
as per illustration.

Bushing
shoulder

Bushing
shoulder

A002 Q03 002
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ROLLER SQUARE SHAFT (2 ROLLERS)

LUBRICATION FREE

bas

I
1 12 Nem

Safari Scout/E
Safari Saga

5
% 1106 Ibf~in) Tundra, Tundra LT
b2a
|
17
23 Nem
(17 Ibfeft)
&
) 26
€-s 18
b2a |
)
8
i —— 20
4.5 Nem n
(40 lofein) I
21“@ 19
11 L
el .
% ~
K
l | b2a
7 .
6 17 Nem
) ‘ (150 Ibfein)
-k
< @,
12 ‘ J\ v
10
v
9 ’ ARA
4 0
5 S ’ 02
|
é ® b2s ] 2 |
3 1
85 Nem
(63 Ibfsft)
ADQ9 003 023
7. Cap screw 14. Inner half
2. Lock tab 156. Self locking screw (electric starting)
3. Governor cup 16. Starter gear (electric starting)
4. “Duralon’” bushing 17. Nut
5. Hub plug 18. Counterweight
6. Cap screw 19: Shouldered pin
7. Internal tooth lock washer 20. Roller
8. Allen setscrew 21. Bushing
9. Spring 22. Puller (P/N 629 0028 00)
10. Spring seat 23. Puller pin (P/N 529 0030 00)
17. Cap screw 24. Loctite 242
12. Guard 26. Loctite 277
13. Outer half 26. Washer
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CLEANING
13,14, Inner & outer half

Clean pulley faces and shaft with fine steel wool and dry
cloth.

14, Inner half & crankshaft end

Parts must be at room temperature before cleaning.

Using a paper towel with acetone or Loctite Safety Sol-
vent (# 75559), clean crankshaft tapered end and the
taper inside the fixed half of the drive pulley.

WARNING : This procedure must be performed in
a well ventilated area.

CAUTION : Avoid contact between cleaner and
crankshaft seal because damage may occur.

Remove all harden oil deposits that have "‘baked”” on
crankshaft and pulley tapered surfaces with coarse or
medium steel wool and/or sand paper #600.

v CAUTION : Do not use any other type of abrasive.

Re-clean mounting surfaces with paper towel and ace-
tone or Loctite Safety solvent.

Wipe off the mounting surfaces with a clean, dry paper
towel.

CAUTION : Mounting surfaces must be free of
any oil, cleaner or towel residue.

INSPECTION

Drive pulley should be inspected annually.

20, Roller

Check for roundness of external diameter.

CAUTION : Ensure rollers are in good condition.
Replace as required.

21, Shouldered bushing

Check for wear.

4, "‘Duralon’” bushing

Inspect "the Duralon” bushing condition by checking the
free-play of the sliding half pulley. This is achieved by
restraining the inner half and checking if the sliding half
moves in the direction of the arrows more than 3 mm
{1/8 in).

03-03-14

Mark reference
point
‘ on both halves
\

\\] - Maximum free-play
3 mm (1/8 in}

A007 003 039

ASSEMBLY

15,16, Starter ring gear (electric starting)

Apply Loctite 271 or equivalent on threads and head
countersink then torque the screws to 12 Nem (106
Ibfein).

11,12, Screw & guard

Torque screws to 4.5 Nemn (40 Ibfein).

4,5,8, '"Duralon’’ bushing

To install “'Duralon’’ bushing on hub plug, use suitable
pusher and hammer or press. Install bushing as per illus-
tration.

b Loctite 242

o S
S
Set screw holes

must align : N

b Loctite 271

Wider
distance

AOQ7 003 045

Apply Loctite 271 on ““Duralon’” bushing. Do not fill set
screw holes with Loctite.
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Apply Loctite 242 on set screw threads, then tighten
screw slightly until it rests against bottom of ““Duralon’’
bushing hole.

5,21, Hub plug & bushing

Gently grind a small chamfer at one end to ease bushing
assembly and push into hub plug as illustrated.

Grind a
chamfer

A007 003 040

17,18,19,20,21,24,26, Counterweight ass’'y &
Loctite 242

Make sure to install washers as shown in exploded view.
Apply Loctite 242 on threads and torque to 14 Nem (124
ibfein).
CAUTION : Counterweights and rollers must move
easily after installation.

CAUTION : Be careful when installing outer half

assembly on square shaft of drive pulley to avoid
scratches on ““Duralon” bushing caused by square
shaft edge.

5,6,7,13, Hub plug

Apply Loctite 242 on threads of bolts then torque to 17
Nem (150 Ibfein).

INSTALLATION

WARNING : Do not apply antiseize or any lubri-
cant on crankshaft and drive pulley tapers.

CAUTION : When installing drive pulley on en-
gine, reference mark on inner half, outer half,
roller guard and governor cup must be in line.

13,14, Inner & outer half

Lock crankshaft in position as explained in removal pro-
cedure.

Install inner half on crankshaft extension then position
outer half assembly on inner half square shaft.

CAUTION : Be careful when installing outer half

assembly on square shaft of drive pulley to avoid
scratches on ‘“Duralon’” bushing caused by square
shaft edge.

1,2,3, Governor cup

Install governor cup making sure that the shaft end rests
in governor cup seating. Position cap screw with a new
locking tab then torgue to 85 Nem (63 Ibfeft). Do not
bend lock tab yet.

CAUTION : Incorrect seating of shaft end in gov-

ernor cup can cause crankshaft bending. When
pulley is completely assembled always measure dis-
tance of both pulley halves to make sure that the pul-
ley is properly installed. Distance must be 76 mm (3
in).

Push on outer
half towards
governor cup
to remove
all possible slack
when measuring

AQ07 003 039

2, Lock tab

Install drive belt, pulley guard and close cab. Accelerate
vehicle and bring at intermediate speed then at the same
time apply brake. Repeat 2 or 3 times. Stop engine and
retorque cap screw. Bend one side of locking tab over
a flat of cap screw head.

03-03-15
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TRA CLUTCH
LUBRICATION FREE

Alpine Il 503

Safari Cheyenne
Safari Voyageur
Safari Escapade

12 Nem

(106 Ibfein]
%
)

AD19 003 007

Formula MX/MX LT/PLUS/PLUS LT/MACH I

12 Nem
(106 Ibfein)

10 Nem
(89 Ibfein) 28

10 Nem
(89 Ibfein)

95 Nem

(70 Ibfeft)
10 Nem

(89 Ibfein)

1. Inner half ass’y

. Outer half ass’y

. Kahrlon bushing (outer half)

. Lever ass'y (3)

. Roller ass’y (3)

Thrust washer 9,5/15/1,2 (6)
. Pin (3)

. Cotter pin 2,6 x 22 (3)

. Flange bushing (6}

10. Fitting bolt ass’y (3}

11. Repair kit

12. Locking-nut M7 (3)

13. Spring seat

14. Spring

15. Spring cover ass’y

16. Kahrlon bushing (spring cover)
17. Cylinder screw M6 x 40 (3)
18. Friction-washer (3)

03-03-16

DA WN

© 0N

. Governor cup ass'’y

. Ramp (3)

. Dowel tube 8 x 24 (3)

. Hex.-locking screw ME x 20 (6)
. Calibration screw (3)

. Washer 6,0/12/17 (3)

. Locking-nut M6 (3)

. Spring (slider shoe) (3)

. O-ring (3)

. Slider shoe (3)

. Inner half puller

. Loctite 609

. Lock washer

. Loctite 271 (red/ (electric starting)
. Cap screw

. Screw (6) (electric starting)

. Ring gear (electric starting)
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GENERAL

Some drive pulley components (return spring, ramp} can
be changed to improve vehicle performance in high alti-
tude regions. The ““high altitude technical data booklet””
(P/N 484 0552 00 and 484 0545 00 for binder) gives
information about calibration according to altitude.

CAUTION : Such modifications should only be
performed by experience mechanics since they
can greatly affect vehicle performance.

NOTE : TRA clutch stands for Total Range Adjust-
able clutch.

WARNING : Drive pulley repairs that include any

disassembly or assembly procedures must be
performed by an authorized Bombardier dealer, or
other such qualified person. Sub-component installa-
tion and assembly tolerances require strict adherence
to procedures detailed.

REMOVAL

31,33, Lock washer & cap screw

In order to remove drive pulley retaining screw, lock the
crankshaft by using one of the following method:

Insert the crankshaft locking tool (P/N 420 8766 40) into
the impulse hole of the engine. Slowly rotate the crank-
shaft until it locks into position.

CAUTION : Do not use any type of pin other than
the tool P/N 420 8766 40.

(TYPICAL)

Crankshaft locking tool

e i ) ——
Impulse " /2 AN e
mp \
hole /L \)\\ /{’
ezo=

A0Q0 001 040

Or:

“Use clutch holder (P/N 523 0064 00)

(TYPICAL)

Clutch holder

Retaining
screw

insert in
any slot

AQ20 003 003 A020 003 001

On Safari Cheyenne and Formula models, remove access
plug on left side of bottom pan.

NOTE : Outer half can be removed while inner half

remains on crankshaft. In such case, on Safari
Cheyenne and Formula models, slacken bottom pan front
support nut to allow pulling bottom pan edge to ease re-
moval.

WARNING : Never use any type of impact wrench
at drive pulley removal and installation.

Remove retaining screw.

To remove drive pulley ass'y and/or inner half from engine,
use puller P/N 420 4760 30.

CAUTION : This pulley has metric threads. Do not

use imperial threads puller. Always tighten pul-
ler by hand to ensure that the drive pulley have the
same type of threads (metric vs imperial) prior to fully
tighten.

03-03-17
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Metric threads

(P/N 420 4760 30)

A0Q0 002 008

1,2, Inner & outer half
vCAUTION : Do not tap on governor cup.
Screw puller into inner half shaft about 13 mm (1/2 in).

Raise drive pulley and hold it by the outer half while
knocking on puller head to disengage inner half.

NOTE : If necessary, slacken bottom pan front sup-
port nut to allow inserting puller into drive pulley
ass'y.
To block crankshaft:
Use crankshaft locking tool or clutch holder.

Clutch holder

Puller

Insert in
any slot

A020 003 002 A020 003 001

0
i

Puller
_‘ (P/N 420 4760 30}

Knocking on
pulier head

- Holding
outer half

AQG16 003 001

NOTE : No components marking is required before
disassembling this drive pulley since it has factory
mark and arrows as indexing reference.

19,28, Governor cup, slider shoe

Carefully lift governor cup until slider shoes come at their
highest position into guides.

Hold a slider shoe set then carefully lift its housing and
remove them. Proceed the same way for other housings
lifting one at a time.

To remove drive pulley ass’y

Install puller in pulley shaft then tighten, at the same time,
knock slightly on puller head to disengage pulley from
engine crankshaft.

NOTE : On Formula models ; free drive pulley ass’y

from crankshaft, raise it so that side frame tube be
inserted between pulley sheaves, then lean and pull drive
pulley out.

03-03-18

Hold slider
shoes

Lift one housing
at a time

A016 003 002




Section 03 TRANSMISSION
Sub-section 03 (DRIVE PULLEY)

NOTE : To ease disassembly, forks (P/N 529 0055
00) should be used to hold slider shoes prior to re-
moving governor cup

Fork (P/N 529 0055 00)
maintaining slider shoes

Cover (P/N 529 0056 00)

AQ16 001 005

Install tools as shown making sure puller is fully screwed.
Remove 3 Allen screws retaining spring cover then un-
screw puller while holding inner half to prevent from
turning.

AQ16 001 002

15, Spring cover ass'y

It is pushed by clutch spring pressure.

Assemble inner half with outer half and use the following
tools to remove spring cover.

WARNING : Clutch spring is very strong. Never
attempt to remove spring cover without the re-
commended tools:

Puller (P/N 420 4760 30)

A0Q0 002 008

Spacer (P/N 529 0054 00)

A016 001 004

Cover
(P/N 529 0056 00)
Puller fully
screwed
(P/N 420 4760 30)

Spacer
(P/N 523 0054 00}

AQ16 001 006

CLEANING

1,2, Inner & outer half

Clean pulley faces and shaft with fine steel wool and dry
cloth.

1, Inner half & crankshaft end

Parts must be at room temperature before cleaning.

Using a paper towel with acetone or Loctite Safety Sol-
vent (# 75559), clean crankshaft tapered end and the
taper inside the inner half of the drive pulley, crankshaft
threads and retaining screw threads.

WARNING : This procedure must be performed in
a well ventilated area.

CAUTION : Avoid contact between cleaner and
crankshaft seal because damage may occur.

03-0319
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Remove all harden oil deposits that have "baked’’ on
crankshaft and pulley tapered surfaces with coarse or
medium steel wool and/or sand paper #600.

v CAUTION : Do not use any other type of abrasive.

Re-clean mounting surfaces with paper towel and ace-
tone or Loctite Safety solvent.

Wipe off the mounting surfaces with a clean, dry paper
towel.

CAUTION : Mounting surfaces must be free of
any oil, cleaner or towel residue.

INSPECTION

Drive pulley should be inspected annually.

5,6, Roller & thrust washer

Check roller for roundness of external diameter. Check
thrust washer for thickness wear. Replace as required.

CAUTION : Ensure rollers are in good condition.
Replace as required.

9,10, Flanged bushing & fitting bolt ass’y

Check for wear, replace as required. When installing old
style flanged bushing (made of black plastic), use a size
Q" (letter) drili bit to ream inside diameter.

27,28, O-ring, slider shoe

Check if o-rings are cracked, cut or crushed. Replace as
required.

Check slider shoes for wear. Replace if groove is not
apparent on top.

1,19, Inner half & governor cup

Inspect splines and free play between both parts. Replace
if required.

3,16, Outer half & spring cover kahrlon
bushing
Visually inspect kahrlon coating. Replace if worn.

Outer half bushing replacement

Use a suitable pusher to remove the old bushing. Clean
outer half with ethyl alcohol.

03-03-20

CAUTION : Bushing must be bonded with Loctite
609 then flared to prevent displacement in outer
half.

To flare bushing, use following tools :

Outer flare tool
(P/N 529 0060 00}

A016 001 008

Inner flare too!
(P/N 529 0061 00}

AQ16 001 008

Apply Loctite 609 outside of bushing then insert into its
housing making sure there is the same distance both
sides.

Place flaring tools each side of outer half then use a press
to flare the bushing.

Inner flare tool
(P/N 529 0061 00)

Outer half

A016 001 010
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ASSEMBLY

NOTE : This drive pulley is lubrication free. Do not
lubricate any component.

34,35, Screw & ring gear

Apply Loctite 271 on threads and head countersink then
torque to 12 Nem (106 Ibfein)

23,24,25, Calibration screw, washer &
locking nut

When installing calibration screw, make sure to install
washer as shown.

7. Pin

Always use the same type of pin as originaly installed
when servicing. Different types have different weights for
calibration purpose.

A016 003 007

Torque locking nut to 10 Nem (89 Ibfein).

20,21,22, Ramp, dowel tube & screw

Insert dowel tube from chamfered side. Make sure ramp
is centered on dowel tube.

Chamfer side

AQ16 003 008

03-03-22

Ramp
centered

/ Equal
distance

CAUTION : Dowel tube split must be installed
against screw head to block properly and prevent
from turning.

AQ16 003 008

Split against
screw head
o/
N
V/a\ 77 \%

Torque screws to 10 Nem (89 Ibfein)
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2,19,28, Outer half, governor cup & slider
shoe

To install governor cup, use following tool :

Fork (P/N 529 0055 00)

AQ18 001 001

Insert spring and slider shoes into governor cup so that
groove in each slider shoe is vertical to properly slide in
guides.

CAUTION : Make sure O-rings are installed on
slider shoes and their grooves are positioned ver-
tically.
Install fork (P/N 529 0055 00} into slider shoe grooves
to maintain them for governor cup installation. Proceed
on 3 set of slider shoes.

Fork (P/N 529 00bb 00)
maintaining slider shoes

AD16 001 002

Make sure to align governor cup arrow with outer half
mark.

03-03-24

A016 003 014

Carefully slide governor cup into outer half.

Remove forks and push governor cup so that its splines
engage with inner half shaft splines.

CAUTION : Make sure splines of both parts are
fully engaged.

INSTALLATION

WARNING : Do not apply antiseize or any lubri-
cant on crankshaft and drive pulley tapers.

WARNING : Never use any type of impact wrench
at drive pulley removal and installation.

Drive pulley ass’y
The installation procedure must be strictly adhered to as
follows.

Lock crankshaft in position as explained in removal pro-
cedure.

Install drive pulley on crankshaft extension.
Install lock washer and screw.

WARNING : Never substitute lock washer and/or
screw with ““jobber’”” ones. Always use Bombardier
genuine parts for this particular case.

Torque screw to 105 Nem (77 Ibfeft).
Install drive belt and pulley guard.

Raise and block the rear of the vehicle and support it with
a mechanical stand.
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WARNING : Ensure that the track is free of parti-

cles which could be thrown out while track is
rotating. Keep hands, tools, feet and clothing clear of
track. Ensure nobody is standing near the vehicle.

Accelerate the vehicle at intermediate speed and apply
the brake, repeat five times.

Reduce the screw torquc to 85 Nem (63 Ibfeft) then,
rctorque to 95 Nem (70 Ibfeft).
WARNING : After 10 hours of operation the
transmission system of the vehicle must be in-
spected to ensure the retaining screw is properly
torqued.

DRIVE PULLEY ADJUSTMENT

A drive pulley is factory calibrated to transmit engine
maximum power at predefined RPM. Factors such as
ambient temperature, altitude or surface condition may
vary this critical engine RPM thus affecting snowmobile
efficiency.

This adjustable drive pulley allows setting maximum
engine RPM in vehicle to maintain the maximum power.

Calibration screws should be adjusted so that actual
maximum engine RPM in vehicle matches with the maxi-
mum horsepower RPM given in Bombardier snowmaobile
specifications.
NOTE : The adjustment has an effect on high RPM
only.
To adjust, modify ramp end position by turning calibra-
tion screws.

19,23,25, Governor cup, calibration screw &
locking nut

Calibration screw has a notch on top of its head.

Position 1
(not numbered)

AQ016 003 016

Notch

AQ16 003 015

Governor cup has six positions numbered 2 to 6. Note
than in position 1 the number is substituted by a dot {due
to its location on casting).

Each number modify maximum engine RPM by about
200 RPM.

Number 3 represent the factory set-up on Alpine 11 503,
Formula models and Safari Cheyenne while it is number
5 on Safari Voyageur and Safari Escapade.

Lower numbers decrease engine RPM in steps of 200
RPM and higher numbers increase it in steps of 200 RPM.

EXAMPLE :

Calibration screw is set at position 4 and is changed to
position 6. So engine RPM is increased of 400 RPM.

To adjust:

Just loosen locking nut enough to pull calibration screw
partially out and adjust to desired position. Do not com-
pletely remove the locking nut. Torque locking nuts to
10 Nem (89 Ibfein).

CAUTION : Do not completely remove calibration
screw so its washer inside will fall.

CAUTION : Always adjust all three calibration
screws and make sure they are all set at the same
number.

loosen just enough
1O permit rotating
of calibrate screw

A016 003 017
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DRIVEN PULLEY

Elan

A002 003 037

NN WN =

. Cotter pin

. Castellated nut
. Spring washer
. Sprocket

. Driving chain

. Bearing cone

. Fixed half

. Sliding half

. Release spring

. Quter cam

. Cam slider shoe (3)
. Roll pin

. Oil seal

03-04-1
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NQOTE : Driven pulley components (cam, shoes,
spring etc) except fixed half can be serviced without
removing the whole driven pulley from chaincase. Sim-
ply remove roll pin as explained in disassembly portion.

REMOVAL
Pulley guard & drive belt

Remove.

Steering column bolts

Slacken.

5, Drive chain

Release tension.

1,2, Cotter pin & castellated nut

Remove from fixed half shaft.

5, Drive chain

Attach to frame to prevent from falling inside chaincase.

Driven pulley assembly

Pull toward engine and remove from vehicle.
DISASSEMBLY
10,12, Roll pin & outer cam

Use a pin punch to remove roll pin from the outer cam.
INSPECTION

11, Cam slider shoe

Slider shoe must be replaced when dimple in the work-
ing surface is barely visible or worn to less than 3/4 of
its original depth. See illustration.

Dimple

Slider shoe

ASSEMBLY

11, Cam slider shoe

When replacing slider shoes, always install a new set
(3 shoes} to maintain equal pressure on the cam.

7, Fixed half shaft

Thoroughly clean the fixed half shaft.

Apply a light film of low-temperature grease (P/N 413
7061 00) on the shaft. Always wipe off surplus.

NOTE : Activate the sliding half several times to dis-
tribute lubricant over full length of shaft. Be careful
that lubricant does not get on inner halves of pulley.

Assemble driven pulley components by reversing disas-
sembly procedure.

INSTALLATION

Install a new upper chaincase oil seal.

Reinstall the driven pulley on vehicle by reversing the re-
moval procedure.

4,5, Sprocket & chain

With drive chain tension released, hold upper sprocket
and chain in position then insert assembled driven pulley
shaft through chaincase and sprocket.

2, Castellated nut

Install spring washer and castellated nut.

Tighten castellated nut fully then back off nut 1/6 of a
turn.

New
16 of a turn

ADQ2 003 040

AQ02 003 029

03-04-2

CAUTION : It is important that nut is backed off
or damage may occur due to a burnt or seized
bearing.
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Safari Citation/E
Safari Scout/E
Safari Saga
Safari Voyageur
Safari Escapade
Tundra, Tundra LT

Safari Citation/E
,\\ Tundra, Tundra LT
™~

\\

o ~d
Except Safari Citation/E and

Tundra, Tundra LT

Safari Citation/E\‘\\ /
Tundra, Tundra [T ~. ,

AQQ9 003 021
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7. Cortter pin
{Except Safari Citation/E and Tundra, Tundra LT)
2. Castellated nut
{Except Safari Citation/E and Tundra, Tundra LT)
. Washer
. Sprocker
. Bearing cone
(Except Safari Citation/E and Tundra, Tundra LT)
6. Bearing cup
(Except Safari Citation/E and Tundra, Tundra 1)
. Qil deflector
. Oif seal
. Cap screw M6E x 20
(Safari Citation /E, Tundra, Tundra LT only)
10. Lock tab
(Safari Citation/E, Tundra, Tundra LT only)
71. Ball bearing (2}
(Safari Citation/E, Tundra, Tundra LT only)
12. Spacer
(Safari Citation/E, Tundra, Tundra LT only)
13. Brake ass’y
74. Taptite screw M6 x 16 (6)
16. Brake disc
16. Fixed half

AW

© o~

17. Shim

18. Shim

79. Shiding haif

20. Shiding half bushing

21. Spring

22. Outer cam

23. Slider shoe (3)

24. Roll pin

25, Spacer

26. Support

27. Snap ring

28 Nut

29. Threaded attachment

30. Clevis pin

31. Ring terminal

32. Hair pin

33. Wire

34. Jting terminal

35. Rivet

36. Loctire 609

37. Screw (3) (Except Safari Citation/£ and Tundra, Tundra LT)
38. Washer (3) (Except Safari Citation/E and Tundra, Tundra LT)
39. Bushing (Excepr Safari Citation/E and Tundra, Tundra LT)
40. Spacer (2) (Safari Escapade only)

NOTE : Driven pulley components (support, cam,

shoes etc) can be serviced without removing the
whole driven pulley from chaincase. Refer to the follow-
ing procedures but neither remove brake caliper nor open
chaincase for those cases.

REMOVAL

To remove driven pulley from chaincase, follow this pro-
cedure.

Pulley guard & drive belt

Remove from vehicle.

13, Brake ass’y

Remove from chaincase with brake support.
26,30,32, Countershaft support, clevis pin
& hair pin

To free countershaft support from support clamp, remove
hair pin and clevis pin.

Chaincase

NOTE : On electric starting, remove battery and its
rack.

Open chaincase and drain oil. Unlock and remove upper
sprocket.

The following is required to have enough space to re-
move driven pulley from chaincase:

Safari Citation/E, Tundra, Tundra LT only : Slacken upper
retaining screws of steering column.

Disconnect carburetor boots from intake manifold and
air intake silencer. Slacken mag side carburetor boots on
Safari Voyageur and Safari Escapade.

Disconnect impulse hose from engine, except on Safari
Scout/E and Safari Saga.

Disconnect oil injection supply line at injection pump
(except on Safari Scout/E, Safari Saga) and plug line to
prevent draining.

Safari Citation/E, Tundra & Tundra LT only : Remove
screws retaining rear engine support to chassis.

Safari Voyageur and Safari Escapade only : Remove both
nuts at the rear of engine support.

Tip engine forward just enough (except for Safari Scout/E
and Safari Saga) to allow driven pulley removal from chain-
case. Block in this position.

NOTE : In some cases, chaincase retaining screws

might have to be slackened to allow pivoting of
chaincase. [n this case, note position of alignment shims.
Besides, air intake silencer and oil injection reservoir might
have to be sligthly displaced to get enough space to pull
driven pulley.

03-04-5
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DISASSEMBLY

Chaincase & driven pulley
All except Safari Citation/E and tundra, Tundra LT.

Remove bearing cone.

Knock driven pulley shaft with a plastic hammer and
pull driven pulley out.

26,27, Snap ring & support

Remove snap ring and support using a suitable puller.

22,24, Roll pin & outer cam

Remove roll pin and slide outer cam out of pulley shaft.

INSPECTION
20,39, Sliding half bushing & bushing

Check bushings for wear, replace bushings if lateral play
exceeds 1.76 mm (.070 in).

To disassemble a worn bushing (small), usc a press and
a suitable pusher.

e

x

(TYPICAL)

A0Q07 003 005

Remove three screws and washers and pry large bushing
out.

23, Slider shoe

Slider shoe must be replaced when dimple in the working
surface is barely visible or worn to less than 3/4 of it's
original depth. See illustration.

03-04-6

Dimple

ASSEMBLY

20, Sliding half bushing

Clean mounting surfaces with Loctite Safety Solvant then
apply Loctite 609. Using a press and a suitable pusher,
install bushing as illustrated. Wait six hours for complete

cure.
=

Slider shoce

ADO02 003 029

Install bushing
from this side of

sliding half
Bushing

A007 003 007

37,39, Screw & bushing

Apply Loctite 609 on bushing, align notches with screw
positions and press down. Torque screws to 5 Nem (44
Ibfein).

23, Slider shoe

When replacing slider shoes, always install a new set
(3 shoes) to maintain equal pressure on the cam.

16, Fixed half shaft
Thoroughly clean the fixed half shaft. Remove rust with
no 320 grit sand paper.

Apply a light film of low-temperature grease (P/N 413
7061 00) on the shaft. Always wipe off surplus.
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AQ23 003 009

25 Nem

(18 Ibfeft) %\

Safari Cheyenne

11 Nem
(115 Ibfein)

Screw M8 x 20
Lock washer

. Snap ring
Flanged ring
Support

. Clevis pin

Nut M8

. U-bracket

. Sling

10. Rivet

77. Hair pin

12. Shim

13. Retaining half washer (2)
74. Quter cam

15. Slider shoe (3)

CHNDO A LN =

. Spring

. Sliding half

. Shim

. Shim

. Fixed half

. Brake disc

. Screw M6 x 16 (6)
. Key

. Countershaft
. Bushing

. Loctite 609
. Oil seal

. Bearing

. Brake ass’y

03-04-9
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NOTE : Some driven pulley components (support,

cam, slider shoes) can be serviced without removing
the whole driven pulley from transmission neither re-
moving brake caliper nor open transmission.

Should sliding half or whole driven pulley removal be
required, refer to the following procedures.

REMOVAL

To remove driven pulley from chaincase, follow this pro-
cedure.

Pulley guard & drive belt

Remove from vehicle.

29, Brake caliper
Unfold lock tab and remove retaining screws. Take off
brake support from transmission.

5,6,11, Countershaft support, clevis pin

& hair pin

To disconnect from steering support remove hair pin and
clevis pin.

1,5, Screw & countershaft support

Remove screw and countershaft support from driven pul-
ley.

Transmission cover

Remove transmission cover and drain oil. Slacken chain
tension. Remove planet carrier, sun gear, ring gear then
sliding sleeve.

Using a suitable pusher, strike on countershaft from driven
pulley side to free from transmission and thus withdraw-
ing driven pulley.

DISASSEMBLY

13, Retaining half washer

Push outher cam and remove the retaining half washers.

WARNING : Driven pulley cam is spring loaded.
Hold it in place when removing the retaining half
washers.

03-04-10

(TYPICAL)
g
Remove retaining
half washers
AQ07 003 013
INSPECTION

25, Sliding half bushing
Check sliding half bushing wear, replace bushing if later-
al play exceeds 1.76 mm (.070 in).

To disassemble a worn bushing, use a press and a suit-
able pusher.

A007 003 005

15, Slider shoe

Slider shoe must be replaced when dimple in the work-
ing surface is barely visible or worn to less than 3/4 of
its original depth. See illustration.

Dimple

H—

Slider shoe
A002 003 029
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13, Retaining half washer

Check for wear and particularly at spring pin.

ASSEMBLY
25, Sliding half bushing

To assemble a new bushing, use a press and a suitable
pusher. Secure with Loctite 609 and stake with a center
punch on both flanges (6 points per side).

Sliding half Bushing

Torque to 13 Nem
(115 Ibfein)

Slots in this

direction

A023 003 005

AQQ7 003 007

15, Slider shoe

When replacing slider shoes, always install a new set
{3 shoes) to maintain equal pressure on the cam.

20, Fixed half shaft

Thoroughly clean the driven pulley shaft.
Apply a light film of low-temperature grease (P/N 413
7061 0O0) on the shaft. Always wipe off surplus.

NOTE : Activate the sliding half several times to dis-
tribute fubricant over full length of shaft. Be careful
that lubricant does not get on inner halves of pulley.

21,22, Brake disc & screw

The slotted disk have to be installed with its slots prop-
erly oriented as shown. This will eject heat outward of
disc.

Torque screws to 13 Nem (115 |bfein).

13, Retaining half washer

Install so that their spring pins are oriented outward of
driven pulley as shown. Make sure that spring pins are
properly inserted into splines.

NOTE : The cam spring has been removed for clar-
ity in the following illustration.

Spring pin

Qutward of driven pulley

A023 003 006
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Section 03 TRANSMISSION
Sub-section 04 (DRIVEN PULLEY)

INSTALLATION

Install a new upper transmission oil seal and a new trans-
mission cover O'ring.

Installation is essentially the reverse of removal proce-
dure however, pay attention to the following.

Slightly insert countershaft through transmission bore and
install driven pulley on countershaft from outside of trans-
mission, Fully push countershaft against transmission bore
shoulder.

12, Shim

Driven pulley must not have any axial play. Shim({s) #12
have to be installed as needed to eliminate the possible
play. Should countershaft shoulder exceed fixed half shaft
end, shim(s) have to be used.

Flange toward end
of fixed
half shaft

A023 003 008

Countershaft shoulder exceeds :
shim(s) must be used

J

Fixed half shaft end

A023 003 007

Install enough shims so that they come flush or slightly
exceed countershaft shoulder.

4,5, Flanged ring & countershaft support

Flanged ring must be installed so that its flange is toward
the end of fixed half shaft as shown.

03-04-12

Install countershaft support and torque screw to 25 Nem
(18 Ibfeft).

For transmission assembly procedure, refer section 03-08,
2-speed gearbox. Check oil level and refill as required.

29, Brake ass’y

Install brake ass’y with the support on transmission. Use
new lock tabs and bend over a flat of each screw after
proper tightening.

ADJUSTMENT
18,19, Shim

NOTE : The following adjustment must be performed
with a new drive belt.

For best performance, particularly at starting, top of drive
belt should be flush with top of driven pulley halves.

Belt flush with the top
of the pulley halves

[ﬁq?fwmtm“ T
L . ,LJ‘
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Section 03 TRANSMISSION
Sub-section 04 (DRIVEN PULLEY)

A017 003 059

Formula MX/MX LT /Plus LT/Mach |
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AQ15 003 049
7. Snap ring 14. Set screw (2)
2. Nut (2) 15. Shim (as required)
3. Quter cam 16. Extension (Formula models only)
4. Spring 77. Washer
5. Screw 18. Lock washer 8 mm
6. Flat washer 19. Screw M& x /6 mm
7. Bushing 20. Countershaft
8. Slider shoe 21. Key (pulley ass’y)
9. Siiding half 22. Spacer (Formula models only)
70. Sliding half bushing 23. Shim (as required)
17. Thrust washer 24. Loctite 609
712. Key (cam) 25. Flat washer 2 mm thick
13. Fixed half 26. Flat washer (2)
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Section 03 TRANSMISSION
Sub-section 04 (DRIVEN PULLEY)

REMOVAL
Pulley guard & drive belt

Remove from vehicle.
15,16,17,18,19, Shim, extension, washer,
lock washer & screw

Remove the cap screw, pull the driven pulley from the
countershaft.

20, Countershaft (Formula models only)

Should removal be required, refer to section 03-06
"'Brake’” and look for ‘““Brake Disc’".

DISASSEMBLY
1, Snap ring

Remove snap ring to disassemble the outer cam and the
two pulley halves.

WARNING : Driven pulley cam is spring loaded,
hold firmly while removing snap ring.

INSPECTION
7,10, Sliding half bushings

Check bushings for wear, replace if lateral play exceed
1.75 mm {.070 in).

To disassemble a worn bushing (small}, use a press and
a suitable pusher.

8, Slider shoe

Check cam slider shoes for wear. Replace when inside
edge of cam slider shoe slope base is worn to 1 mm {.039
in) or less.

Sliding

./ pulley side

Measure thickness of ——

slope hase here r/

Slope

A015 003 024 base

AQ07 003 005

Remove three screws and washers and pry large bushing
out.

ASSEMBLY
10, Sliding half bushing

Assemble a new bushing using a press and a suitable
pusher. Secure with Loctite 609 only.

Bushing

AD0O7 003 007

37,39, Screw & bushing

Apply Loctite 609 on bushing, align notches with screw
positions and press down. Torque screws to 5 Nem
(44 Ibfein).

8, Cam slider shoe

When replacing slider shoes, always install a new set
(3 shoes) to maintain equal pressure on the cam.

Assemble driven pulley components by reversing the disas-
sembly procedure.
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Section 03 TRANSMISSION
Sub-section 04 (536 DRIVEN PULLEY)

INSTALLATION

20, Countershaft

CAUTION : Always apply Loctite anti-seize lubri-
cant (P/N 413 7010 00) on the countershaft be-
fore final pulley installation.

Formula models only : Should installation procedure be
required, refer to section 03-06 ''Brake’’ then look for
““Brake Disc’’ and ‘‘Countershaft Bearing Adjustment’”.

Reinstall the pulley on the countershaft by reversing the
removal procedure.

Formula models and Alpine il only : Check end play of
driven pulley on countershaft by pushing pulley towards
outer housing so that the inner shims (P/N 504 1082
00) contact it. Measure end play at the mounting screw
end between shim(s) and pulley. See illustration.

NOTE : Formula models and Alpine Il only: A
straight bar (see section 03-05) must be inserted
between driven pulley halves before measuring end play.

ADJUSTMENT

13,14, Fixed half & set screw

NOTE : The following adjustment should be per-
formed with a new drive belt.

Adjust pulley distance (see section 03-05). Adjust drive
belt height between pulley halves to obtain specified belt
deflection.

NOTE : For best performance, particularly at star-
ting, drive belt should be flush with driven pulley
edge or slightly exceeding (up to 1.6 mm (1/16 in).

Shim (P/N 504 1082 00}
(as required)

Contact

710 3 mm
(3/64 to 1/8 in)

Shims (P/N 504 1082 00)
(as required)

ll’[l|1|I|WI]I1!]H’“‘I3‘l.“!|]I4{”1““51|“l”l

che bbbl

Lot bbb bl

Belt flush with the top
of the pulley halves
or exceding
{up to 1.5 mm (1/16 in))

A0Q7 004 014

Allen set screws provide belt height adjustment between
pulley halves. Tightening screws lower the belt in driven
pulley while slackening screws raise the belt. Adjust prop-
erly.

Allen screw should be restrained while tightening jam nut
to prevent throwing adjustment out. Use drive belt ten-
sion adjuster (P/N 529 0087 00).

AD08 003 019

19, Pulley retaining screw
Torque to 25 Nem (18 Ibfeft).

03-04-16
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Sub-section 05

Section 03 TRANSMISSION
(PULLEY DISTANCE & ALIGNMENT)

Quick alignment check

Using alignment template (all except Formula models
and Alpine 1)

Tabs must be
flush with
inner half

A019 001 006

Pulley alignment nominal values are reached when align-
ment template tabs are flush with drive pulley inner half.

Using alignment bar (all Formula models and Alpine Ii)

Guides slide easily
with slight contact
against the inner half

Pulley alignment nominal values are reached when align-
ment bar can slide easily over drive pulley with slight
contact against inner half.
CAUTION : Do not force the tool guides on the
inner half and do not perform alignment when
the tool rests in both pulley, since tool distortion may
occur.
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Section 03 TRANSMISSION
Sub-section 05 (PULLEY DISTANCE & ALIGNMENT)

PULLEY ALIGNMENT SPECIFICATIONS CHART:

PULLEY
OFFSET
DISTANCE Alignment ®
MODEL vz e e template or bar
N
+ 0 + 0 . + 0.40 mm P/
— 1 mMm (_ 3,54 in) (+ 1/64 in)
445 345
Elan (1-3/4) (1-23164) 529 0080 00
. 43.0 36.0 .
Alpine Il 503 (111/16) (1-27/64) 529 0071 00
o 33.2 345
Safari Citation (1-5/16) (1-23/64)
529 0080 00
e 33.2 ‘ 45.5 usc with engine
Safari Citation E (1-5/16) (1-51/64)® support positioner
Must exceed x| (PIN 529 0081 00)
from 0.75 mm
Tundra 36.5 345 )
Tundra LT (1-7/16) (1-23164) (1132 [(?/)1}30ir155 mm
Safari Scout
. 365 36.0
Safari Scout E (1-7/16) (1-27/64)
Safari Saga
529 0083 00
Safari Cheyenne
Safari Voyageur (1217/ioes> ( %/%4)
Safari Escapade ) .
Formula MX/
MX LT /PLUS 1217/i% : 3673'/%4 529 0071 00
PLUS LT/MACH | (1-116) - )

@ Including ring gear thickness.

@) Alignment bar and templates have been made according to pulley alignment nominal values. However, they do
not take into account attowed tolerances for alignment specifications. They are used as go/no go gauges for quick
alignment check and as templates to reach alignment nominal values.
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Sub-section 05

Section 03 TRANSMISSION
(PULLEY DISTANCE & ALIGNMENT)

ELAN 250

ALPINE Il 503

Threaded rod

Driven pulley
movement

/1

Shims _@_l

Z |

)

Drive pulley
movement

- —

Shim location

—’I |<—Y

A002 003 009

Contact

]

-

< Y Engine
movement

——

A017 003 044

Pulley distance adjustment method

With the threaded rod and nut located between chain-
case and frame, shift chaincase to obtain the specified
distance.

Pulley alignment methods

Drive pulley movement

If drive pulley is too far in, remove drive pulley and add
shim(s) on crankshaft. Use shim P/N 504 1115 00.

CAUTION : Never use more than 5 shims on
crankshaft.

WARNING : Always torque drive pulley bolt with-
in specifications. (See section 03-03).
Driven pulley movement

If driven pulley is too far in, add shim(s) between frame
and chaincase. Use shim P/N 504 0504 00, 0.81 mm
(.032"") thickness.

NQOTE : For proper measuring, driven pulley must
be pushed toward gearbox.

Pulley distance adjustment method

Engine mounting bracket is provided with slotted holes.
Move engine to obtain specified distance between pul-
leys.

Pulley alignment method

Move engine to obtain the specified pulley alignment.

To allow driven pulley self alignment, a gap of 1 to 3mm
(3/64 to 1/8 in) is required between driven pulley and
shims on retaining screw side. Adjust accordingly with
shims (P/N 504 1082 00).
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Section 03 TRANSMISSION
Sub-section 05

(PULLEY DISTANCE & ALIGNMENT)

Retaining ﬂ
screw

[=IN
3

1
AN

Shims Shims

11t 3 mm
(3/64 10 1/8 in) U 1

AO015 003 033

Unlock and
raise

A004 003 005

SAFARI CITATION/E, TUNDRA,
TUNDRA LT

Driven pulley
movement

Engine
movement

A004 003 003

CAUTION : The rear suspension must be mounted
on the vehicle and track tension and alignment
must be done to provide the right frame width.

Pulley distance adjustment method

Slacken the four (4) chaincase retaining bolts, unlock
and raise pulley support.

Move chaincase to obtain specific adjustment and ad-
just driven pulley support accordingly.

03-05-6

Pulley alignment method

Engine movement

Slacken the support retaining bolts and install engine
support positioner (P/N 529 0081 00) to keep from al-
tering distance between both supports.

Engine support
positioner
(P/N 529 0081 Q0)

AQ03 001 002

Move the engine to obtain specified pulley alignment,
torgue engine support bolts to 55 Nem (41 Ibfeft) and
remove engine support positioner.

Driven pulley movement

Shims can be mounted between chaincase and frame.
Use shim P/N 504.0398 00, 0.53 mm {.021 po) thick.

On Safari Citation E only, use shim P/N 504 0565 00,
0.5 mm (.020 po) thick available for bottom bolts.




Sub-section 05

Section 03 TRANSMISSION
(PULLEY DISTANCE & ALIGNMENT)

SAFARI SCOUT/SCOUT E/SAGA/
CHEYENNE/VOYAGEUR/ESCAPADE

FORMULA MX/MX LT/PLUS/PLUS LT/

Y Engine
"‘ - movement

Driven pulley
movement

Threaded
support rod

Shims

A009 €03 001

MACH 1

Engine
movement

A015 003 002

Pulley distance adjustment method

Slotted lugs on chaincase casting allow movement of the
chaincase. Pulley support has a threaded rod.
Adjustment

Loosen the lock nut on the threaded support rod.

Slacken the four nuts on the chaincase. Adjust driven
pulley support until specified pulley distance is obtained.

Pulley alignment method

Engine movement

Engine mounting bracket has slotted holes. Slide engine
bracket on mounting studs to obtain specified pulley
alignment. In most cases there is enough adjustment to
align pulleys.

Driven pulley movement

Shims can be mounted between chaincase and frame.
Use shim P/N 504 0398 00, 0.53 mm (.021"") thick.

NOTE : For proper measuring, driven pulley must
be pushed toward brake disc.

Push
manually

A015 003 006

NQOTE : Prior to performing puliey adjustment, loosen

torgue rod nut to allow engine movement. Engine
brackets have tendency to stick to frame, work engine
loose prior to aligning.
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Section 03 TRANSMISSION
Sub-section 05

(PULLEY DISTANCE & ALIGNMENT)

Loosen

A008 003 006

Pulley distance adjustment method

Engine movement

The engine bracket has slotted mounting holes. Move
engine to obtain specified distance between pulleys.

Pulley alignment method

Driven pulley movement
Adjust pulley offset {"*X'") with shims (P/N 504 1082

00) between pulley and counter-shaft bearing support
(pulley pushed toward brake disc).

To allow driven pulley self alignment, a gap of 1to 3 mm
(3/64 to 1/8 in) is required between driven pulley and
shims on retaining screw side. Adjust accordingly with
shims (P/N 504 1082 00).

03-05-8

Retaining W T

=
L] e

\

Shims Shims

1T1to 3 mm (3/64 to 1/8 in)

A015 003 033

Engine movement

Loosen the four bolts retaining engine bracket to the
frame. Position engine to obtain the specified alignment.

NOTE : After adjustment, just tighten torque rod nut
so it sits against washer. Do not over tighten, it will
disalign pulleys.

Nut against
washer

AO008 003 006




Section 03 TRANSMISSION
Sub-section 06 (BRAKE)

BRAKE

DRUM BRAKE

ADD2 D03 041

Elan

. Brake lever

. Brake shoe

. Spacer (2)

. Shoe retaining bolt 1/4-20 x 1-1/4
. Shoe retaining nut 1/4-20

. Cable bracket

. Cap screw 1/4-20 x 3/4

NSO WA -

. Cap screw 1/4-20 x 7/8
. Brake cable

10.
11.
. Spring (brake lever)
13.
14.

Cable housing
Nut (adjusting} 5/16-24 (2)

Spring (brake light switch)
Stop nut 1/4-20 (2)

03-06-1




Section 03 TRANSMISSION
Sub-section 06 (BRAKE)

INSPECTION
2, Brake shoe

Check brake lining for wear. Replace if brake lining thick-
ness is less than 3 mm (1/8 in).

Brake lining
min. thickness
3 mm (1/8 in)

Metal thickness
not included

A002 003 025

NOTE : If traces of oil are found on lining and/or

pulley, check chaincase seal for leaks or incorrect
installation. Replace or repair as needed. Wipe all traces
of oil from pulley. Install new brake shoe.

INSTALLATION
4.5, Shoe retaining bolt & nut

When torquing shoe retaining nut, shoe must pivot when
slight pressure is applied.

8,14, Lever retaining bolt & nut

When attaching brake lever assembly to chaincase brack-
et, tighten nut until all side play is eliminated and brake
lever can still pivot freely.

LUBRICATION

NQTE : Lubricate all moving metal parts of brake
with light machine oll.

WARNING : Avoid getting oil on brake shoe. Do
not lubricate or apply anti-rust or anti-freeze solu-
tion in cable.

03-06-2

6,714, Cable retaining bracket, bolt & nut

Brake cable must form a loop around the bolt so that the
cable may be firmly pinched between the bolt head and
the bracket.

Loop

A002 003 025

NOTE : When replacing brake cable, adjust the

length of the loop so that the cable adjusting nuts
are halfway on their threads. This will allow adequate
final adjustment.

ADJUSTMENT
Brake handle

Adjust so that brake applies fully when brake handle is
25 mm (1 in) from handlebar grip.

=c
25 mm (1 in) M\
MINIMUM

A002 006 005




Section 03 TRANSMISSION

Sub-section 06

(BRAKE)

O NOTE : Prior to cable installation, make sure cable
housing adjusting nuts are located halfway on ad-
juster threads.

If a final adjustment is indicated, use housing adjusting
nuts.

Housing

adjustinM

e N

A002 003 010

Brake light operation

To check operation :

Pull the brake handle and check that a light resistance
is felt while rotating the driven pulley. This is the posi-
tion where the switch should have lit the brake light.

To adjust :
- - Loosen the brake switch lock nut.

— Holding brake handle at the lit position, unscrew the
switch to put on the light or screw it in to put it out.
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Section 03 TRANSMISSION
Sub-section 06 (BRAKE)

Formula MX/MX LT/Plus/Plus LT/Mach |
8 Nem i\/

(77 Ibfein) @
24

24 Nem
{18 Ibfeft)

AQ15 003 050

6. Screw M8
8. Wear indicator
9. Brake pad (2)
10. Quter caliper half
12. Brake cable
13. Circlip
14. Spring
15 Lock tab
16. Nut M8
17. Release spring
18. Ratchet wheel
19. Brake [ ever
20. Nut
21. Pin
22. Ratchet spring
24. Nut
25. Rivet
26. Brake disc

NOTE : Some reference numbers are deliberately
missing. Only numbers reporting to the above
specified vehicle are listed.

03-06-6

. Cork

. Key (brake disc)

. Collar with Allen screw
. Bearing

. Countershaft bearing housing
. Lock washer

. Screw

. Key (driven pulley)

. Spacer

. Shim

. Driven pulley

. Shim

. Extension

. Washer

. Lock washer

. Screw

. Circlip




Section 03 TRANSMISSION
Sub-section 06 (BRAKE)

REMOVAL

Alpine Il 503

R.H. brake :

— Remove speedometer cable and angle drive.
Unfoid lock tab and remove retaining nuts #16.

-— Pull outer caliper half, brake disc, then inner caliper
half.

To remove brake support, first remove fuel tank to give
access to the most forward retaining nut.

L.H. brake:
-Remove pulley guard.
— Remove brake cable.
Unscrew two nuts retaining brake bracket to gearbox
and remove caliper with its bracket.
Safari Citation/E, Tundra, Tundra LT, Safari Scout/
Scout E/Saga/Cheyenne/Voyageur/Escapade

The split caliper type brake should be removed from
chaincase as an assembly. Proceed as follows :

- - Remove belt guard.
— Disconnect brake cable.

Remove bolts #1 securing brake support to chaincase.
— Slide brake caliper ass’y out of brake support.

- To remove brake disc, refer to driven pulley, section
03-04.

Formula MX/MX LT/PLUS/PLUS LT /Mach |
— Remove air silencer.
— Remove injection oil and coolant reservoirs.

Unfold lock tab and unscrew both nuts #16 from cal-
iper.

— Remove holts #6 and outer caliper half from disc.
— Disconnect brake cable.

COUNTERSHAFT & BRAKE DISC REMOVAL
— Remove muffler.

— Refer to chaincase, section 03-07 in order to remove
chaincase cover.

— Remove upper sprocket castellated nut.

— Remove belt guard, drive belt and driven pulley refer-
ing to Driven Pulley, section 03-04.

- Slacken set screw and unlock collar # 29.

Set scrow

Collar

AQQ7 003 005

— Remove 3 retaining screws #33 from countershaft
bearing housing.

— Pull countershaft toward driven pulley side to free from
chaincase. Withdraw countershaft toward chaincase.

Remove brake disc from couritershaft.

DISASSEMBLY
9,19,21, Brake pad, brake lever & pin

Pull pin out of caliper and remove lever. Unscrew ratchet
wheel in order to remove moving pad.

Remove fixed pad.

CLEANING

Clean all metal components in a general purpose solvent.
Thoroughly dry all components before assembling.

CAUTION : Do not clean brake pads in solvent.
Soiled brake pads must be replaced by new ones.
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Section 03 TRANSMISSION
Sub-section 06 (BRAKE)

INSPECTION
9, Brake pad thickness

Brake pads must be replaced when fixed pad projects
only T mm (1/32 in) from caliper.

CAUTION : Brake pads must always be replaced

in pairs.
(TYPICAL) Fixed
pad
Lo o
B
-
\
N\
N
VN
’ W1
-0
T mm (1/32 in)
min.
A015 003 003
Brake disc

Check for scoring, cracking or heat discoloration, replace
as required. Refer to driven pulley, section 03-04 for pro-
cedures on applicable models.

v CAUTION : Brake disc should never be machined.

ASSEMBLY

18, Ratchet wheel

Apply low temperature greasc (P/N 413 7061 00} on
threads and spring seat prior to installing. Fully tighten
then back off 1 turn.

21, Pin

Install so that it can only be removed upward. Lock it in
the caliper casting notch.

03-06-8

NOTE : On Alpine Il 503, install angle drive support
#23 prior to assembling lever and pin on caliper.

4,5,9, Screw, lock tab & fixed brake pad

All except Formula models

Torque screw to 2.3 Nem (20 Ibfein). Bend lock tab over
a flat of screw head.

9,24, Fixed brake pad & nut

Formula models
Torque nut to 8 Nem (71 Ibfein).

7,10,15,16, Inner & outer caliper, lock tab & nut

Safari Citation/E, Tundra/LT, Safari Scout/
Scout E/Saga/Cheyenne/Voyageur/Escapade

Assemble both caliper halves. Insert bolts, lock tab, then
nuts. Torque nuts to 24 Nem (18 Ibfeft). Caliper half side
slots must align to allow proper sliding in brake support.
Bend lock tab over a flat of cach nut.

Install rubber slider #11 into side slots of caliper. It must
be installed so that the raised edge is upward and on the
same side of nuts as shown.

Raised edge upward
and on same side of nuts

A020 003 004

CAUTION : Positioning of rubber slider is impor-
tant to avoid the possibility of damage against
lock tab edges.



Section 03 TRANSMISSION
Sub-section 06 (BRAKE)

INSTALLATION

To install brake, reverse removal procedure paying atten-
tion to the following.

WARNING : Avoid getting oil on brake pads. Do
not lubricate or apply antirust or anti-freeze solu-
tion in brake cable.

26, Brake disc

Formula models and Alpine Il R.H. brake only

The brake disc must be floating on countershaft for effi-
cient operation of brake.

Apply antiseize lubricant (P/N 413 7010 00} on shaft and
check that disc slides freely.

The disc hub exceeds the disc more from one side than
from the other. Install disc with the longer exceeding
portion toward gearbox on Alpine Il 503 and toward driv-
en pulley on Formula models.

26,28, Brake disc & key

Alipine Il L.H. brake only

Install key on input shaft making sure dimple in key is
up and toward transmission. Slide brake disc on input
shaft until set screw hole is over dimple in key. Lock
brake disc to shaft with set screw, use Loctite 271 {red).

Dimple in key

Input shaft

A017 003 047

Countershaft bearing adjustment

Formula models only

Insert countershaft (with brake disc) from chaincase side
through countershaft support (driven putley side}, then
insert into chaincase.

Install countershaft bearing #31 and ensure that counter-
shaftis properly aligned, then tighten 3 retaining screws.

NOTE : A misaligned countershaft will result in

difficulty to center the bearing in its support.
Refer to Drive axle, section 05-09 and see for *"Chain-
case perpendicularity adjustment’”.

Torque castellated nut of upper sprocket to b3 Nem
(39 Ibfeft).

CAUTION : Upper sprocket castellated nut must
be tightened before adjusting bearing collar.

Slide collar #29 towards bearing and turn, by hand, to
engage the eccentric. This should require about a quar-
ter turn.

Turn collar in direction of countershaft rotation untii col-
lar and inner race lock together.

Insert a punch into collar hole and strike sharply in the
same direction to lock firmly.

Apply Loctite 242 (blue) on set screw threads, then tighten.
Close chaincase refering to Chaincase, section 03-07.

1,44, Screw & lock tab

Safari Cheyenne

Tighten brake support screws. Install new lock tabs and
bend over a flat of each screw head.

10,15,16, Outer caliper, lock tab & nut

Formula models and Alpine Il 503 R.H. brake only
Install caliper retaining bolts.
Install inner caliper on Alpine 1l 503.

Assemble outer caliper. Install lock tab then nuts. Torque
nuts to 24 Nem (18 Ibfeft). Bend lock tab over a flat of
each nut.
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Section 03 TRANSMISSION
Sub-section 06 (BRAKE)

Alpine Il 503 L.H. brake
Torque nuts holding caliper support to transmission to
27 Nem (20 Ibfeft).

12,20, Brake cable & nut

Insert brake cable into upper hole in brake lever and cali-
per. Install nut and tighten until a few threads exceed.

WARNING : At least 3 threads must exceed the
elastic stop nut.

ADJUSTMENT
Brake

Fuily depress brake handle several times to obtain 13 mm
{(1/2 in) between brake handle and handlebar grip when
brake is fully applied.

13 mm (1/2 in}
approx.

| e

—

AO0O08 006 002

Should this adjustment be unattainable, retighten nut
#20 as nceded.

Alpine Il 503 only

Verify that both brakes apply at the same time, if ncces-
sary re-adjust brake cable(s).

Brake light
Brake light should light up before brake pads touch brake
disc. To adjust, unscrew nut #20 until brake light goes on.

WARNING : At least three threads must exceed
the elastic stop nut.

Check brake adjustment as described above.

NOTE : If brake light adjustment is unattainable
while respecting brake adjustment, ratchet wheel
may be too far out. If so, tighten ratchet wheel.
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Section 03 TRANSMISSION
Sub-section 07 (CHAINCASE)

CHAINCASE

Elan

AQ02 003 036
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Section 03 TRANSMISSION
Sub-section 07 (CHAINCASE)

. Chaincase

Chain tensioner

. Bushing

Spring

Spacer

Fiber washer (2)

. Hexagonal cap screw 1/4-20 x 1-3/4
. Flastic stop nut 1/4-20
. Oil deflector

10. Bearing cup (2)

11. Bearing cone (2)

12. Oil seal

13. Chain

14. Sprocket 25 teeth

15. Spacer (2)

16. Cotter pin

17. Sprocker 10 teeth

18. Washer

19. Castellated nut 1/2-20
20. Cotrer pin

21. Chaincase oil level plug

CINDIT A LGN~

22. Access plug

23. Inspection cover

24. Breather

25. Bracket

26. Har washer (3)

27. Elastic stop nut 5/16-18 (3)
28. U-clamp

29. Spacer plate

30. Shim (as required)

31. Threaded rod

32. Elastic stop nut 5/16-18 (2)
33. Connecting link

34. Cranked link single, 1/2 in pitch
35. Inner link, 1/2 in pitch

36. Shim (as required)

37. Drive axle holder

38. Chaincase oil 2560 ml (9 oz)
39. Drive axle

40. Lower oil seal

47. Bearing

REMOVAL

Chaincase & driven pulley assembly

Chaincase and driven pulley are removed from vehicle
as a complete assembly. Proceed as follows :

Remove tool box, pulley guard and drive belt.

2 to 8,23, Tensioner assembly &
inspection cover

Remove inspection cover and hold tensioner assembly.
Remove chain tensioner bolt, elastic stop nut and fiber
washers. Remove tensioner assembly from chaincase.

38,40, Chaincase oil & lower oil seal

Pry lower oil seal from chaincase and drain oil.

Brake cable

Disconnect from chaincase.

15,16,22 Spacer, lower sprocket cotter pin
& access plug

Pry out access plug, remove cotter pin and spacer.

31, Threaded rod

Disconnect from chaincase.

03-07-2

25,28, Bracket & U-clamp

From the inner side of the frame, remove the nut secur-
ing chaincase lower bracket and remove bracket. Re-
move the nuts, washers and U-clamp holding the chain-
case to frame.

30,36, Shim
Remove and save for installation.

37, Drive axle holder

Release track tension and use drive axle holder (P/N
529 0072 00).

(TYPICAL)

) Drive axle holder
Drive axle £

P

(
2

Suspension
cross shaft
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Section 03 TRANSMISSION
Sub-section 07 (CHAINCASE)

Chaincase & driven pulley assembly

Using two large screwdrivers inserted between chain-
case and frame, pry complete assembly from vehicle.

Toward

chaincase

I .

A002 003 011

DISASSEMBLY

Disassemble driven pulley from chaincase. Refer to
Driven pulley section 03-04.

INSPECTION

Visually inspect chain for cracked, damaged or missing
link rollers. Check for defective bearing cones, bearing
cups and oil deflector. Inspect sprockets and chain ten-
sioner assembly for wear.

WARNING : If chain deflection is greater than
38 mm (1.5 in) (without chain tensioner), replace
chain and check condition of sprockets.

ASSEMBLY
9,10,11, Oil deflector, bearing cup &
bearing cone

Position oil deflector ring then sit bearing cup in chain-
case aperture as shown.

A A

Ol Bearing Bearing
A001 003 014 deflector Cup cone
12, Qil seal

Using an appropriate pusher, press new oil seal into
chaincase hub. Oil seal must sit flush with case hub
edge.

14, Sprocket

Place lower sprocket with longer flange toward track
side of chaincase.

longer flange

/ toward track side
I S
Gl rrr 71 13731D

CTrTr T Ty T

A002 003 013

INSTALLATION

To install chaincase driven pulley assembly, reverse re-
moval procedure paying special attention to the follow-

ng:
16,20, Cotter pin

Install new cotter pins.

CAUTION : When removing a cotter pin always
replace with a new one.

03-07-3




Section 03 TRANSMISSION
Sub-section 07 (CHAINCASE)

40, Lower oil seal

Install new oil seal into chaincase flange as shown.

NOTE : A gap of approximately 1.6 mm (1/16 in)
should exist between the end of chaincase flange
and oil seal.

1.6 mm
(1716 in approx.)
—— Chaincase
— |-—

Bearing ~—»

Qil seal

Spring

A002 003 014

38, Chaincase oil

Remave filler cap and pour 200 ml (7 fl. oz) of chain-
case oil (P/N 413 8019 0O0) into chaincase.

O NOTE : Chaincase oil capacity is 200 ml (7 fl. 0z).

Using a rigid wire as a "‘dipstick’’, check oil level. The
oil level on the "dipstick’” should be 50-65 mm (2 in to
2-12 in).

03-07-4

A002 003 032

ADJUSTMENT

Pulley alignment

Refer to section 03-05.

Brake operation & brake light
Refer to section 03-06.

Track tension & alignment
Refer to section 05-10.
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A003 003 026
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IS4 L 10 89 brein
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Section 03 TRANSMISSION
Sub-section 07 (CHAINCASE)

. Off seal

. Ball bearing

Spacer

Chaincase

Oil retainer ring

. Ball bearing

. Single sprocket (small)

. Washer

. Lock tab

10. Cap screw M8 x 1.26 x 16
11. Breather

12. Spacer

13. Spring

74. Chain tensioner

15. Bushing

716. Cap screw M6 x 1 x 40

17. Taptite screw M6 x 1 x 16 (4)
18. Shim (as required)

19. Flat washer 8.4 mm (except Safari Citation E)

CRNHO A W =

20. Lock washer 8 mm

21. Cap screw M8 x 1.25 x 25
22. Single sprocket (large)

23. Circlip

24. Driving chain

25. Gasket

26. Chaincase cover

27. Chaincase off level plug

28. Drive axle holder

29. Chaincase oil 250 m! (9 0z)
30. Shim (Safari Citation E) (as required)
31. Protector (2) (if needed)

32. Drive axfe

33. Seal

34. Bearing

35. Inner link, 1/2 in pitch

36. Connecting link, 1/2 in pitch
37. Cranked link, 1/2 in pitch

REMOVAL

Chaincase and driven pulley can be removed from the
vehicle as an assembly.

Remove pulley guard and drive belt.
Remove clevis pin from the bracket.

Clevis pin

26, Chaincase cover

Remove and drain oil.

33, Drive axle oil seal

Pry out from chaincase.

712 to 16,22,24, Sprockets, tensioner
assembly & chain

Unscrew the bolt on the upper sprocket and remove cir-
clip on the bottom one. Remove chain tensioner assem-
bly, then simultaneously remove chain and both sprock-
ets.

19,20,21, Washer & cap screw

Remove the four cap screws securing chaincase to
frame. Save alignment shims for installation.

28, Drive axle holder

Release track tension, use drive axle holder (P/N 529
0072 00).

A004 003 005

NOTE : On electric starting model, disconnect and
remove battery from its rack.

CAUTION : Be careful not to ground positive ter-
minal with the chassis. Always disconnect black
negative cable first.

03-07-6

Drive axle holder

Suspension
cross shaft
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Section 03 TRANSMISSION
Sub-section 07 (CHAINCASE)

Chaincase & driven pulley assembly

Using two large screwdrivers inserted between chain-
case and frame, pry complete assembly from vehicle.

DISASSEMBLY

Disassemble driven pulley from chaincase. Refer to
Driven pulley section 03-04.

INSPECTION

Visually inspect the chain for cracked, damaged or miss-
ing link rollers. Check for defective bearings, sprockets
and worn chain tensioner components.

WARNING : If chain deflection is greater than
38 mm (1.5 in}) (without chain tensioner), replace
chain and check condition of sprockets.

GEAR RATIO MODIFICATION

For particular applications, the number of teeth of the
sprockets can be increased or decreased on lower and
upper sprockets.

Available lower sprocket :
27 teeth

Available upper sprockets :
11, 12, 15 teeth

Available chains :
62, 64 links

The chain length may be affected depending the com-
bination of lower/upper sprockets as follows :

GEAR RATIO/CHAIN LENGTH CHART
CHAIN LENGTH STANDARD
GEAR RATIO (LINKS) ON
11/127* 62 OPT.
12127 62 Tundra/LT
15/27 64 Safari Citation/E
OPT.= Optional

* Chaincase protector #31 is mandatory with this
sprocket.

CAUTION : Such modifications should only be
performed by experienced mechanics since they
can greatly affect vehicle performance.

O NOTE : For high altitude regions, the “"High altitude
technical booklet’” (P{N 484 0552 00 and P/N
484 0545 0O for binder) gives information about cali-
bration according to altitude.

ASSEMBLY
2,3,5,6, Qil deflector, spacer & bearing

Position oil deflector ring then sit bearing in chaincase
aperture. Install spacer then the other bearing.

Toward
chaincase

b

Oil Bearing
deflector
AQ01 003 015

1, Oil seal

Using an appropriate pusher, press new oil seal into
chaincase hub. Oil seal must sit flush with case hub
edge.

INSTALLATION

Reverse removal procedure. Pay particular attention to
the following :

10, Cap screw
Torque to 10 Nem (89 Ibfein).

31, Protector

In case of a vehicle equipped with an 11 tooth sprocket,
check the wear of protectors. Replace if required.
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Sub-section 07 (CHAINCASE)

25, Gasket

Grease new gasket with petroleum jelly, or other suit-
able product, and install making sure gasket does not
shift from it’s correct position. Tighten bolts evenly.

NOTE : Bottormn pan has an emboss below chain-
case housing to ease installation.
29, Chaincase oil

Remove filler cap and pour 200 ml {7 fl. oz) of chain-
case oil (P/N 413 8019 00) into chaincase.

O NOTE : Chaincase oil capacity is 200 ml {7 fl. oz).

Check the oil level by removing the chaincase oil level
plug.

Filler cap

Qil level
plug

A003 003 002

The oil should be level with the bottom of the oil level
orifice.

Reinstall battery and connect cables on electric starting
model.

CAUTION : Always connect positive red cable
first to prevent sparks.

ADJUSTMENT

Pulley alignment

For pulley distance and adjustment, refer to section
03-05b.

Track tension & alighment

Refer to section 05-10.

03-07-8
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Section 03 TRANSMISSION
Sub-section 07 (CHAINCASE)

. Oif seal

. Bearing cone

. Bearing cup
Chaincase

Oil deflector

. Bearing cup

. Bearing cone

. Upper sprocket (small)
. Spring washer

70. Castellated nut

77. Cotter pin

12. Breather

13. Reinforcement

14. Spacer (2)

15. Spring (2)

76. Chain tensioner (2)
17. Bushing (2}

18. Screw (2)

19. Taptite screw M6 x 30 (7)
20. Carriage bolt M8 x 1.25 x 55 (4)
21. Threaded spacer (4)

DINOOAWN =

22. Shim (as required)

23. Elastic stop nut M8 x 1.25 (4)
24. Spacer (thicker) (3)

25. Lower sprocket (large)

26. Drive chain

27. Spacer (thinner) (3)

28. Snap ring

29. O-ring

30. Chaincase cover

317. Drive axle holder

32. Chaincase oil 250 m/ (9 0z)
33. Special spacer (1)

34. Drive axle

35, Oif seal

36. Bearing

37. Connecting link, 3/8 in pitch
38. Cranked link, 3/8 in pitch
39. Inner link, 3/8 in pitch

40. Support

47. Washer

42. Screw M6 x 30

REMOVAL

Chaincase and driven pulley can be removed from the
vehicle as an assembly.

Remove pulley guard and drive belt.

Remove clevis pin from the bracket.

Clevis pin

A004 003 005

.

NOTE : On electric starting model, disconnect and
remove battery from its rack.

CAUTION : Be careful not to ground positive ter-
minal with the chassis. Always disconnect black
negative cable first.

03-07-10

30, Chaincase cover

Remove and drain oil.

35, Drive axle oil seal

Pry out from chaincase.

32, Drive axle holder

Release track tension, use drive axle holder (P/N 529
0072 00).

Drive axle
Drive axle holder

Suspension
cross shaft

A001 001 051

Chaincase & driven pulley assembly

Using two large screwdrivers inserted between chain-
case and frame, pry complete assembly from vehicle.

DISASSEMBLY

Disassemble driven pulley from chaincase. Refer to
Driven pulley section 03-04.




Section 03 TRANSMISSION
Sub-section 07 (CHAINCASE)

INSPECTION

Visually inspect the chain for cracked, damaged or miss-
ing link rollers. Check for worn of defective bearings,
sprockets and tensioner components.

WARNING : If chain deflection is greater than
38 mm (1.5 in) (without chain tensioner), replace
chain and check condition of sprockets.

GEAR RATIO MODIFICATION

For particular applications, the number of teeth of the
sprockets can be increased or decreased on lower and
upper sprockets.

Available lower sprockets :
33, 34, 35, 37, 38, 39 teeth

Available upper sprockets :
14, 15, 16, 17, 18, 19, 20 teeth

Available chains :
88, 90, 92 links

The chain length may be affected depending the com-
bination of lower/upper sprockets. Select chain length
according to this chart.

GEAR RATIO/CHAIN LENGTH CHART

GEAR RATIO CHA(IIE\IINLKESI\I)GTH STAgl,D\jARD
14/35 88 OPT.
15/34 88 OPT.
15/356 88 Saga
15/38 90 OPT.
16/33 88 OPT.
16/34 88 Scout/E
17133 88 OPT.
17139 92 Voyageur
18/39 92 OPT.
19/39 92 OPT.
20/37 92 OPT.

OPT.= Optional

CAUTION : Such modifications should only be
performed by experienced mechanics since they
can greatly affect vehicle performance.

NOTE : For high altitude regions, the "*High altitude

technical booklet’”” (P/N 484 0552 00 and P/N
484 0545 00 for binder) gives information about cali-
bration according to altitude.

ASSEMBLY
5,6,7, Qil deflector, bearing cup &
bearing cone

Position oil deflector ring then sit bearing cup in chain-
case aperture as shown.

Toward
chaincase

A A
Oil Bearing Bearing
AQ01 003 014 deflector cup cone

1, Oil seal

Using an appropriate pusher, press new oil seal into
chaincase hub. Qil seal must sit flush with case hub
edge.

INSTALLATION

Reverse removal procedure and pay attention to the fol-
lowing :

24,27,33, Spacer

Install the thicker spacer on the chaincase side of the
sprocket.
CAUTION : Amount of spacers used is critical
and varies from one model to the other, if in
doubt refer to illustration and parts list for each par-
ticular model.
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Sub-section 07 (CHAINCASE)

14,15,16,17,18, Chain tensioner

See illustration for proper positioning of chain tension-
ers in chaincase.

AO00S 003 015

O NOTE : Chaincase oil capacity is 200 ml (7 fl. 0z).

Remove the filler cap then using a rigid wire as a '‘dip-
stick”’, check oil level. The oil level on the ‘‘dipstick’’
should be 50-65 mm (2 in to 2-1/2 in).

10, Castellated nut

Tighten nut sufficiently to seat bearings, then loosen
nut 1/4 turn and torque to 1.5 Nem (13 |bfein).

1,11,29, Seal, cotter pin & O-ring

Install a new cotter pin and replace seal and O-ring.

CAUTION : When removing a cotter pin always
replace with a new one.

28, Snap ring

CAUTION : It is of the utmost importance to in-
stall the snap ring otherwise damage to the
chaincase components may occur.

32, Chaincase oil

Pour 200 ml (7 fl. oz) of chaincase oil (P/N 413 8019
00) into chaincase.

03-07-12
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Reinstall battery and connect cables on electric starting
models.

CAUTION : Always connect positive red cable
first to prevent sparks.

40, Support

Pivot support as required so that it matches pulley guard
slot.

ADJUSTMENT

Pulley alignment

For pulley distance and adjustment, refer to section
03-05.

Track tension & alignment

Refer to section 05-10.






Section 03 TRANSMISSION
Sub-section 07 (CHAINCASE)

. Shim (2)

. Tensioner shaft
Roller

Needle bearing
Brass washer

. Tensioner adjustment screw
. Hair pin

. Chain tensioner
. O-ring

70. Chaincase cover
77. Cotter pin

12. Castellated nut
13. Washer

74. Sprocket (small)
15. Shim (1)

16. Chaincase

17. Ball bearing

18. Retaining ring
719. Oil seal

20. Taptite screw M6 x 30 (4)
21. O-ring gasket

CBNDIOAWN ~

22. Circilp

23. Sprocket (large)

24. Shim (1)

25. Drive chain

26. Cap screw MT10 x 45 (2)
27. Spring lock washer (2)
28. Flat washer 10.5 mm (2)
29. Cap screw MT10 x 20 (3)
30. Brass washer (3)

37. Loctite 242

32. Filler cap/dipstick

33. Drive axle bearing

34. Drive axle oil seal

35. Chaincase oil

36. Drive axle holder

37. Countershaft

38. Drive axle

39. Screw M8 x 50 (2)

40. Lock tab

471. Nut M8 (2)

REMOVAL

To remove chaincase proceed as follows.
Remove tuned exhaust pipe and muffler.

WARNING : Never remove exhaust components
when engine is hot.

6,7,8, Adjustment screw, hair pin &

chain tensioner

Remove hair pin. Release drive chain tension by un-
screwing tensioner adjustment screw.

10,20, Chaincase cover & screw

Drain oil by removing chaincase cover.
11,12,13,14,15,22,23,24,25, Sprocket &
drive chain

Remove cotter pin, nut, washer retaining upper sprock-
et and circlip retaining lower sprocket. Pull sprockets
and drive chain simultaneously. Remove shims.

NOTE : Should countershaft removal be required,
refer to section 03-06, Brake, and look for Brake
disc.

26,27,28,29,30, Cap screw & washer

Remove cap screws (b). Three cap screws are behind
the lower sprocket location.

03-07-14

39,40,41, Screw, lock tab & nut

Unfold lock tab, unscrew nuts then remove caliper re-
taining screws.

34, Drive axle oil seal

Pry out from chaincase.

Pull chaincase from drive axle and countershaft.
36, Drive axle holder

Release track tension, use drive axle holder (P/N 529
0072 00).

(TYPICAL)

Drive axle holder

Suspension
cross shaft

MAOO01 001 051




Section 03 TRANSMISSION
Sub-section 07 (CHAINCASE)

Chaincase

Using two large screwdrivers inserted between chain-
case and frame, pry complete assembly from vehicle.

INSPECTION

Visually inspect the chain for cracked, damaged or miss-
ing links. Check for worn or defective bearings, sprock-
ets and chain tensioner components.

WARNING : If chain deflection is greater than
38 mm (1.5 in) {(without chain tensioner), replace
chain and check condition of sprockets.

GEAR RATIO MODIFICATION

For particular applications, the number of teeth of the
sprockets can be increased or decreased on lower and
upper sprockets.

Available lower sprockets:
38, 40, 44, teeth

Available upper sprockets :
20, 22 teeth

Available chains :
68, 70, 72 links

The chain length may be affected depending the com-
bination of lower/upper sprockets. Select chain length
according to this chart.

GEAR RATIO/CHAIN LENGTH CHART

GEAR RATIO CHA(lll\:NLKEg)GTH STANDARD ON
20138 68 Formula Plus/Plus LT
20/44 72 OPT.

22144 72 Formula MX/MX LT
22140 70 Formula MACH |
OPT.= Optional

CAUTION : Such modifications should only be
performed by experienced mechanics since they
can greatly affect vehicle performance.

NOTE : For high altitude regions, the *'High altitude

technical booklet’”” (P/N 484 0552 00 and P/N
484 0545 00 for binder) gives information about cali-
bration according to altitude.

INSTALLATION

Reverse removal procedure and pay attention to the fol-
lowing. Replace oil seals, gaskets and O-rings.

Refer to section 05-09 for drive axle axial play adjust-
ment.

19, Oil seal

Using an appropriate pusher, press the oil seal into
chaincase hub. Oil seal must fit flush with the chaincase
edge.

NOTE : Should installation procedure for counter-

shaft be required, refer to section 03-06, Brake
then look for Brake disc and Countershaft bearing ad-
justment.

14,23, Sprockets

Position the sprockets with the writing facing the chain-
case cover.

12, Upper sprocket castellated nut

Torque to 53 Nem (39 Ibfeft).
Install new cotter pin in the position shown.

CAUTION : When removing a cotter pin always
replace with a new one.

CAUTION : Cotter pin will rub on chaincase hous-
ing if installed otherwise.

Fold cotter pin
over castellated nut
flats only

AQ02 003 008

22, Snap ring

CAUTION : It is of the utmost importance to in-
stall the snap ring otherwise damage to the
chaincase components may occur.

03-07-15
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DRIVE CHAIN ADJUSTMENT
9, O-ring

Replace O-ring on tensioner adjustment screw. Fully
tighten tensioner adjustment screw by hand, then back
off only far enough for hair pin to engage in locking
hole.

This initial adjustment should provide 3-5 mm (1/8-13/64
in) free-play when measured at the outer circumference
of the brake disk.

CAUTION : Free-play must not exceed 5 mm
(13/64 in), re-adjust if necessary.

WARNING : If the specified free-play is not reach-
ed with the tensioner screw fully tightened, re-
place chain and check the condition of sprockets.

35, Chaincase oil

Pour 250 ml (9 fl. oz) of chaincase oil (P/N 413 8019
00) into chaincase.

O NQOTE : Chaincase oil capacity is 260 ml (9 fl. oz).

Check oil level with the dipstick unscrewed then add if
required.

Do not exceed dipstick lower level mark.

Dipstick

Lower mark

A015 003 014

A015 003 11

03-07-16

NOTE : Chaincase must be in its proper position
when checking oil level.

ADJUSTMENT

Pulley alignment

For pulley distance and adjustment, refer to section
03-05.

Track tension & alignment

Refer to section 05-10.
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GEARBOX

THREE SPEED GEARBOX (SHIFTER MECHANISM)

Alpine Il 503

A017 003 061

03-08-1



Section 03 TRANSMISSION
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1. Ball thandle) 12. Key
2. Loctite 242 (blue, medium strength) 13. Steering support
3. Shifter arm 74. Breather
4. Elastic stop nut M10 (4) 15. Ball joint R.H. thread
5. Elastic stop nut M8 16. Hexagonal jam nut R.H. thread 10 mm
6. Ball joint L.H. thread 17. Dowel pin
7. Hexagonal jam nut L.H. thread 10 mm 18. Spring
8. Tie rod 18. Transmission lever
9. Gasket 20. Hexagonal head screw M8 x 1.25 x 80
70. Rubber cover 217. Bushing
11. Brake disc
ADJUSTMENT

7,8,16, Jam nut & tie rod
Proper gearbox shifter mechanism adjustment should
be carried out as follows :

Make sure shifter lever on gearbox is in second gear.

- - Slacken tie rod jam nuts and adjust tie rod so that
shifter arm end centers into proper hole in curved
plate.

— Tighten both jam nuts.

-— Check shifter mechanism in all positions for normal
operation. If malfunction occurs, perform index rod
adjustment as explained in the next section, 3-Speed
gearbox.
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THREE SPEED GEARBOX
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13
17~ \ 1—@ 75 < A1
\@% h 2752 % @% 6-15
51- 1S .
O ' 3 "_% S * (20 bty

HUiE POURS
CARLERS
o I’t’ i

AQ17 003 062

03-08-3



Section 03 TRANSMISSION
Sub-section 08 (GEARBOX)

. Lock nut M8

Washer

. Gear change lever
Hexagonal nut M8
Lock washer

. Locute 242 (blue)
Hexagonal nut M10

. Gearbox cover

. Lock washer

10. Hexagonal nut M8

17. Stud M70 x 23

72. lLock washer

13. Hexagonal nut M10
74. Shim

15. Loctite 242 (blue)

16. O-ring

17. Index rod

18. Gear change fork

19. Gear change fork spring
20. Steel ball (1/4 in)

27. Loctite 277 (red)

22. Key

23. Allen cap screw M4 x 8
24. Loctite 271 (red)

25. Washer

26. Needle bearing

27. Distance sleeve

28. 19-tooth shift sprocket
29. Shim 25.5/34/1

30. Distance ring

31. Snap ring

32. Ball bearing 6205

33. Sea/

34. Seal

35. Washer

36. Ball bearing 6005

37. 90 link triple roffer chain
38. Layshaft

39. Distance sleeve

©ONSHOA W~

40. Shim 25.5/34/7
47, Shim

42. Ball bearing 6005
43. Washer

44. Seal

45. Drive shaft

46. 23-tooth shift sprocket
47. Shim

48. Ball bearing 6205
49. Seal

50. Gear change shalt
57. Shim

52. Stud M8 x 66

53. Stud M8 x 62

54. O-ring

55. Lock washer

56. Cap screw M6 x 14
57. Tensioner axle

58. Washer

59. Needle bearing

60. 18-tooth tensioner sprocket
67. Washer

62. Snap ring

63. Gearbox housing
64. Loctite 515 (violet)
65. Stud M8 x 41

66. Bearing puller ass’y
67. Chain alignment tool
68. Chaincase off 250 ml (9 oz) (P/N 413 8019 00)
69. Shim

70. Distance slceve

71. Needle bearing

72. Gear 253/29 teeth
73 Shim

74. Gear 29 teeth

75, Breather

76. Nut

/7. Gasket

78. O-ring

REMOVAL

NQOTE : This section gives procedures for gearbox

removal. Some parts require more detailed disas-
sembly procedures, in these particular cases, refer to
the pertaining section in this manual (ex. : track, drive
axle, etc.).

Remove the following parts :
— fuel tank and muffler

— pulley guard, drive belt, driven pulley and L.H. brake
and disc

- - steering arm

-— steering column support nuts
— front suspension cap
—-upper column struts

— steering column support

~- shifter nut from gearbox

- - speedometer angle drive

— R.H. brake and disc

03-08-4

57, Tensioner

Releasec drive chain tension.

4,810, Nut & gearbox cover
Remove nuts then gearbox cover.

Important note :

Depending on the repair involved, the drive chain may
not have to be removed and thus greatly reduce repair
time.

CAUTION : With a broken drive chain, tracks,

suspensions and drive axles have to be removed
to allow cleaning of gearbox and bearing of drive ax-
les from particles.

Should drive chain removal be needed, chain could be
cut and thereafter re-installed with a master link. How-
ever, it is better to keep it endless for best reliability.
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The most recommended method is to remove suspen-
sions, tracks, drive axles then drive chain and thereafter,
re-install a genuine endless chain.

Gearbox components repair can be performed without
removing drive chain as follows :

-~ Using a hammer, gently push bearings out of layshaft
ends.

— Using a hammer, gently push bearings out of drive
shaft ends.

NOTE : Should these bearings can not be remov-

ed, drive chain removal is needed in order to with-
draw layshaft and drive shaft from gearbox. Then, use
bearing extractor tools as explained farther in this sec-
tion.

— Remove four layshaft studs from gearbox (driven pul-
ley side).

- - Take drive shaft off (remove more stud(s) if required).
- - Take layshaft off (remove more stud(s) if required}.
— Remove gearbox and gasket from frame.

DISASSEMBLY
32,48, Bearing

Should bearings have not been removed yet and can
not be easily pushed out, use the following tools :
— 1 hydraulic press
-2 ring halves {P/N 420 8763 30)
— 1 ring {P/N 420 9774 80)
— 1 plate (P/N 420 9777 00)
2 hexagonal screws M8 x 25 (P/N 420 2402 75)

Press——»@ *
v

T ; ~—— Plate

Screws (2)

Half rings (2)

A017 003 006

Remove the circlip, the distance ring, the shim, the shift
sprocket {19 th), the needle bearings, the distance
sleeve, the washer and the shift sprocket (23 th) from
shaft.

CLEANING

8,63, Gearbox housing & cover

Clean mating surfaces of cover, top and bottom of gear-
box and frame.

INSPECTION

Visually inspect the components for damage or wear.

ASSEMBLY

NOTE : Apply a small amount of motor oil (SAE
30) to the components before assembly.

38, Layshaft & components

Reinstall the layshaft components on the layshaft.

Compensate the distance on the iayshaft up to a clea-
rance of 0.1 to 0.3 mm {003 to .011 in) and assemble.

03-08-5
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ADJUSTMENT
6,717, Loctite 242, nut & index rod

Temporarily install gearbox cover and put shifter in first
gear position and remove cover.

The 23-tooth shift sprocket #46 should align with first
gear sprocket as illustrated.

NOTE : Take care that gear change fork engages
in shift sprocket.

Shift

sprocket ﬁ

)

T

)
T ]
9y

ke

Ll S

d

AQ17 003 036 gear

3-6 mm
(1/8-1/4 in)
free-play

AQ17 003 031

Slacken index rod lock nut and adjust index rod until
both gears align.

Check second gear position, shift fork must not be un-
der pressure.

Apply Loctite 242 (blue) to lock nut threads and torque
to 23 Nem (17 Ibfeft).

Apply Loctite 515 (P/N 413 7027 00) to the gearbox
mating surface and install gearbox cover then torque
nuts in a criss-cross sequence to 27 Nem (20 Ibfeft).

Proceed with shifter mechanism adjustment as speci-
fied in the previous section.

Drive chain tension

Rotate driven pulley forward so that true free-play can
be taken. Check tension then turn driven pulley 1/2 turn
towards and recheck. Starting from maximum reading,
adjust chain tension to obtain 3-6 mm (1/8-1/4 in) free-
play.

Remove capscrew locking chain tensioner in place.

03-08-6

Chain
tensioner

AQ17 003 032

Rotate the tensioner as required to obtain correct chain
tension.

Reinstall capscrew to lock chain tensioner in place.
Pulley alignment

Perform pulley alignment refering to section 03-05.
Track tension & alignment

Perform track tension and alignment refering to section
05-10.
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45, Drive shaft & components
To reinstall the drive shaft components on the drive
shaft, proceed as follows :

- - Install the driven pulley shaft side bearing #32 on the
shaft using a cylindrical steel tube.

Material : cylindrical steel tube
32 mm (1-1/4 in) O.D.
26.8 mm {1.055 in) 1.D.

32 mm (1-1/4 in)

I‘—;267 mm (10-1/12 in)=——®

A017 003 007

To obtain the proper drive shaft clearance it may be
necessary to add or remove shim(s) between the key
side bearing and the shaft bearing shoulder.

28,38, Sprocket alignment

Verify sprocket alignment using the alignment tool (P/N
420 476 010). Proceed as follows :

— Set alignment tool on shift sprocket 19 th #28 and
turn it into the corresponding layshaft and tensioner
sprockets as illustrated.

— Install the circlip over the bearing.
- - Install the remaining components.

— Install the other shaft end bearing with shim(s) as re-
quired using the above mentioned tool.
— Available shims:

25.5/34/0.2 (P/N 420 9444 70)
25.5/34/0.3 (PIN 420 9444 71)
25.513410.5 (P/N 420 9444 72)

Drive shaft clearance

Place ball bearings with circlips mounted in the trans-
mission housing and measure distance A between the
bearings.

Measure distance B on drive shaft between the circlip
#31 and the shaft bearing shoulder (key side).

The difference between measures A and B should be
01 £ 0.3 mm (0.003 = .011 in).

Refer to the following illustration.

l————— A ——————p|
Key Bearing
- h N~
side shoulder Circlip Circlip
! #31 /
1 %ﬁL
lat— Bearing
t<————-pB ——————>|
Bearing )
A-B =01+ 0.3mm (0.003 = 011 in)
A017 003 008

Sprocket
alignment tool

Drive
shaft

A017 003 009

If necessary readjust clearance by transferring shim(s)
on drive shaft to the opposite side.

CAUTION : Ensure the drive shaft and layshaft
gears align with the tensioner gear and that all
clearances are respected.

14, Gear change lever shim

Lubricate gear change shaft and compensate clearance
with shims (required end play 0.3 mm {.011 in). Set one
shim 0.3 mm on inner side and as many as required
on outer side under gear change lever, leaving 0.3 mm
(.011 in} play.

03-08-7
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(TYPICAL)

A017 003 010

CAUTION : The finger of the gear change shaft
must not block the gear change fork.

17,18,20, Gear change fork & components

Mount gear change fork and index rod with index spring
and ball. To do this, press ball and index spring into the
bore of gear change using a ball mounting pin (P/N 420
4760 20) then the ball mounting pin is pushed through
with the index rod and the index rod is screwed in.

Transmission
cover

Index rod

—_—

/2-/7 i) gi J
Ball Ball AJ Spring

mounting pin

A017 003 01

03-08-8

INSTALLATION
63,77, Gearbox & gasket

Method when drive chain was not removed :

- - After clearance adjustment has been performed, re-
move bearings from layshaft and drive shaft.

-— Properly install gasket on frame.
— Hook chain with a wire and lift it.

-— Install gearbox then layshaft and drive shaft through
chain.

— Install bearings and studs.

Method when endless drive chain was removed
{not cut)

— Properly install gasket on frame then gearbox.

- Install lower sprocket through chain, tracks, drive ax-
les and suspensions.

76, Nut
Torque gearbox nuts to 22 Nem (16 Ibfeft).

68, Chaincase oil

The gearbox oil capacity is 500 mi (18 imp. oz).

To check fevel :

Remove rubber inspection cover located on bottom right
side of gearbox. Using a rigid piece of wire as dipstick,
check oil level. Oil level must reach 92 mm (3 5/8 in) on
dipstick.

AD17 003 030

To fill, pour oil through gears. Refill as required using
Bombardier chaincase oil (P/N 413 8019 00, 250 ml).
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TWO SPEED GEARBOX

AQ23 003 010

Safari Cheyenne

03-08-9



Section 03 TRANSMISSION
Sub-section 08 (GEARBOX)

. Ball thandle)

. Transmission lever

Hexagonal head screw M5 x .80 x 20
Spacer

. Elastic stop nut M5 (2)

/{exagonal head screw M5 x .60 x 25
. lever support

. Lock washer (3)

. Hexagonal head screw M6 x 1.00 x 16 (2)
10. Hexagonal head screw M6 x 1.00 x 75
11. Gear selector

12. O-ring (2)

13. Fork shaft

74. Pin

15. Fork

16. Transmission cover

17. Rubber cap

18. Flanged hexagonal head bolt M8 x 1.26 x 30 (4)
19. Balf bearing

20. Blocking wheel

21. Flat head screw 5/8 in (&)

22. Loctite 242

23. Shiding sleeve

24. Shim (2)

25. Spacer

26. Circlip

27. Ball bearing

28. Hexagonal nut M10 x 1.5 (3)

29. Chain 92 links

30. Flanged ring (2)

31. Sprocket 40 teeth

32. Planet gear (21 teeth) (3)

33. Sun-gear (33 teeth)

34. Ring gear

©ONDOTA WA =

35. Needle bearing (3)

36. Planet shaft (3)

37. Needle bearing (3)

38. Chain tensioner

39. Circlip

40. Spacer (2)

41. Needle bearing

42. Tensioner roller

43. Tensioner shaft

44. Key (brake disc)

45. Countershaft

46. Stud (2)

47. Loctite 515

48. Locquic primer N

49. O-ring

50. Flastic stop nut M8 x 1.25 (4)
57. Brass washer 11/32 in x 11/16 in x .090 (4)
52. Shim

53. Spacer (4)

54. Carriage bolt (4)

556. Teflon sealant

56. Chain tensioner adjustment screw
57. Hexagonal nut M10 x 1.5

58. Reinforcement

59. Seal

60. Breather plug

61. Ball #8

62. Spring

63. Hexagonal nut M12

64. Hexagonal screw MT72 x 1.75 x 25
65. Support

66. Transmission case

67. Planet carrier

68. Ball bearing

REMOVAL

Transmission and driven puiley can be removed from ve-
hicle as an assembly. Proceed as follows:

Belt guard, countershaft support & drive
belt

Remove belt guard. Disconnect countershaft support
from upper column by removing hair pin and clevis pin.
Take drive belt off.

2,3,5,11, Transmission lever, screw, nut &
gear selector

Disconnect transmission lever from gear selector and
brake cable from caliper.

Chain tension

Slacken drive chain tension.

Rear suspension

Remove suspension from vehicle.

03-08-10

End bearing housing

Remove speedometer angle drive then end bearing hous-
ing. Free drive axle from track notches then pull drive
axle in order to free the most possible from transmis-
sion.

50, Nut & transmission ass’y with driven
pulley

Remove transmission retaining nuts then take transmis-
sion off the vehicle.

DISASSEMBLY

Brake caliper & driven pulley

Remove brake caliper from transmission. Pull driven pul-
ley support out then remove driven putley from counter-
shaft.

16, Transmission cover

Remove transmission cover and drain.
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23,33,67, Sliding sleeve, sun-gear &
planet carrier

Pull out from countershaft.

29,31,34, Chain, sprocket & ring gear

Pull out from transmission case.

59, Seal

Remove seal from transmission case.

45, Countershaft

Press countershaft out of transmission case.

68, Ball bearing (case)

Press countershaft out of bearing.

35, Needle bearing (ring gear)

Use a suitabie pusher through bearing access recess and
press bearing out of ring gear.

35 mm
(113/32 in}

Ring gear

drive hub
Access recess e Needle
6 mm (1/4 in} dia. L\W_ bearing

AQ08B 003 003

CLEANING

16,66, Transmission cover & case

Remove Loctite residue from cover and case mating
surfaces.

INSPECTION

Visually inspect the components for excessive wear and
damage.

WARNING : If chain deflection is greater than 38
mm (1.5 in) {(without chain tensioner), replace
chain and check condition of sprockets.

ASSEMBLY

20,21, Blocking wheel (reverse driving hub)
& screw

Apply Loctite 242 on screw threads, and torque to 12
Nem (106 (bfein).

32,37, Planet gear & needle bearing

The bearing is press fitted into the planet gear and must
be pushed down only from its stamped end.

CAUTION : Never pound the bearing into its hous-
ing with a hammer or other impact tool, even in
conjunction with the proper assembly mandrel.

28,32,37, Nut, planet gear & needle
bearing

Loctite mounted shaft nut may requirc heat for disassem-
bly. For easier disassembly heat up to 150°C (300°F).

To remove bearing from planet gear, use a press and a
suitable pusher (15.96 mm (5/8 in) dia. max.).

27, Planet carrier bearing

Remove snap ring and use a suitable pusher to press
bearing out of planet carrier.

20, Blocking wheel (reverse driving hub)

Loctite mounted screws may require heat for disassem-
bly. For easier disassembly heat up to 150°C (300°F).

Press Mandrel

15.64 mm - >
(.612 in) Stamped cnd

11.88 mm of bearing
(468 in) ‘——14——> /

Planet gear kg 10 mm {min.)
{ : (393 in)
T

g

Assembied bearing location

AD08 003 004

NOTE : Assembled bearing must not project out of
planet gear.

03-08-11
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28,67, Nut & planet carrier

Apply Loctite 242 in planet carrier shaft bores. With plan-
et carrier installed on shaft, press shaft into planet car-
rier bore.

Apply Loctite 242 on shaft threads. Install and torque
nut to 35 Nem (26 Ibfeft).

27, Planet carrier bearing

With a suitable pusher, press bearing into planet carrier
bore and lock in place with snap ring.

35, Ring gear needle bearing

The bearing is press fitted into the ring gear and must
be pushed down only from its stamped end.

CAUTION : Never pound the bearing into its hous-
ing with a hammer or other impact tool, even in
conjunction with the proper assembly mandrel.

Press
* Mandrel

3411 mm _
{1.343 in) -

28.06 mm
(1105 in) L| <« >

N -
N AN _E XN |

\‘ ‘l

3 i
T it i |

! Kl - .
Ring gear B 15 mm (min.)

(.590 in}

Y

Stamped end
of bearing

- N

AD08 003 011

1, Ball (handle)
Put Loctite 242 on handle threads.

42, Tensioner ass'y
Ensure that roller turns freely.

59, Seal (countershaft)

Install seal in transmission case so that the seal rib is
seated in the bore groove.

19, Cover bearing

With a suitable pusher, press bearing into cover.

68, Case bearing

With a suitable pusher, press bearing on countershaft.

45, Countershaft

Press countershaft with the assembled ball bearing into
the transmission case bore.

46, Stud

Assemble studs in transmission case with Loctite 242
and torque to 5 Nem (44 Ibfein).

03-08-12

Seal rib

N

Install after
countershaft
installation

.‘
{:—‘1{7

AQ08 003 012

24, Shim (axial play)

The planetary gearset axial free-play must be controlled
with shims. To determine required thickness, measure
distance ""M’’ from transmission case edge to spacer. In
accordance with the following table, select the proper
amount of shims.

M
REQUIRED
SHIMS
FROM TO
31.5 mm 32.3 mm 5
(1.240"") (1.274"")
32.4 mm 33.1T mm 1
(1.275"") (1.303"")
33.2 mm 34.0 mm 0
(1.304'") (1.339")
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including

-] o[ € Transmission case
spacer thickness

add shim({s)
if required

Spacer

Planetary gearset ~_

A008 003 023

50, Nut
Install transmission in vehicle. Torque retaining nuts to
24 Nem (18 Ibfeft).

Install drive axle & suspension. Refer to Drive axle, sec-
tion 05-08 and Hinged suspension, section 05-06.

Transmission oil level

Remove filler plug from top of transmission and access
cap plug. Pour chaincase oil (P/N 413 8019 00 - 250
mi {9 0z)) through filling hole until oil begins to flow out
of access hole.

NOTE : The transmission oil capacity is about 250
ml (9 oz).

NOTE : Planet carrier bearing must be assembled
in carrier and locked with snap ring. Spacer must
be installed on countershaft prior to measuring.

16,66, Transmission cover & case

To properly seal the transmission, proceed as follows :

— Apply Locquic Primer N on both case and cover flanges
and in the cover o-ring groove. Allow 5 minutes to dry.

— Put Loctite 515 in the o-ring cover groove, install o-ring
and install cover to case.

— Install cover lock washer and screws and torque to 24
Nem (18 Ibfeft).

NOTE : Cover must be installed within ten minutes
of Loctite application.

NOTE : Allow a drying period of two (2) hours be-
fore refilling with oil.

INSTALLATION

Reverse removal procedure, paying particular attention
to the following :

Driven pulley & brake caliper

Ccat countershaft with antiseize compound and assem-
ble driven pulley and support. Install brake caliper on
transmission. Refer to Brake, section 03-06.

A023 003 004

A023 003 002
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ADJUSTMENT

56, Chain tensioner

Rotate driven pulley forward so that true deflection can
be taken. Remove rubber plug and check chain tension.

4 to 7 mm
(5/32 in to 9/32 in)
deflection

A008 003 017

To adjust, loosen lock nut and fully tighten adjuster screw
by hand then back off to obtain 4 - 7 mm (5/32 in- 9/32
in) deflection. Tighten lock nut and recheck chain tension.

Rubber
piug

Adjuster
screw

Lock nut

AQ023 003 004

CAUTION : Deflection must not exceed 7 mm
(9/32 in), readjust if necessary.

Pulley alignment

For pulley distance and alignment, refer to section 03-05.

Track tension & alignment
Refer to section 0b-10.

03-08-14
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TWO SPEED GEARBOX

AQ19 003 009

Safari Escapade
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1. Transmission case 40. Pin
2. Chain tensioner 4], Fork axle
3. Tensioner shaft 42. O-ring
. Roller 43. Sliding sleeve
. Needle bearing 44. Loctite 271
45. Flat head screw 1/4-20 x 5/8 (4)

4
5
6. Shim (2)
/. Tensioner adjustment screw
8.

. Blocking wheel

. Brass washer 47. Ball bearing
9. O-ring 48. Breather
10. Bearing cup (2) 49. Hanged head screw M6 x 1.00 x 30 (5}

1. Bearing cone (2)
12. Seal

. Cover

Lock washer (2)

13. Oil retaining ring Nut M8 (2)

14. Spacer (2) 53. Ball #8

15. Sprocket 17 teeth 54. Spring

16. Spring washer b5, Set screw MI10 x 1.5 x 10

77. Slotted nut

18. Cotter pin

19. Driving chain, 94 links
20. Countershaft

. Teflon sealant
. Magnetic cap

Brass washer

. Flanged head bolt M8 x 1.25 x 15

21. Ball bearing 60. Llbow

22. Hard washer 61. Rivet

23. Sun gear 29 teeth 62. Push nut
24. Needle bearing 63. Lock washer

25. Needle bearing
26. Circlip

27. Hard washer

28. Sprocket 44 reeth
29. Hard washer

30. Planetary gear

. Hexagonal head screw M8 x 1.25 x 16
. Transmission lever

5. Clamp (2)

. Cushion (2)

Flanged head boft M& x 1.00 x 16 (4)

. Ball thandle)

37. Planet shaft (4) 70. Wave pin
32. Planer 27 teeth (4) 71. Seal
33. Loctite 277 72. Stud M8 x 25 (2)

34. Needle bearing (4)
356, Nut M10 14)

36. Planet carrier

37. Needle bearing
38. O-ring

39. Fork

. Loctite 271

. Reinforcement

. Carriage Bolt (4)
- Shim

. Shim

Fanged elastic stop nut M8 (4)

NOTE : Some components (cover, chain and sprock-
ets, tensionner etc.) can be removed without removing
the whole gearbox. Proceed as follows:

— Shift to reverse position, unscrew drain plug and cover.
— Lean cover toward front of vehicle and remove it.

REMOVAL

Drive axle

install drive axle holder.

Brake cable

Disconnect brake cable from caliper.

78, Nut & gearbox with driven pulley
Gearbox and driven pulley can be removed from vehicle

t icle.
as an assembly. Proceed as follows : Remove four nuts and take gearbox off the vehicle

Belt guard, countershaft support & drive belt DISASSEMBLY

Remove belt guard. Disconnect countershaft support from Brake caliper
upper column by removing hair pin and clevis pin. Take

drive belt off. Remove brake caliper from gearbox.

49,50,51,62, Screw, cover, lock washer & nut

Remove screws, nuts and washers then cover assembly.

03-08-16



Section 03 TRANSMISSION
Sub-section 08 (GEARBOX)

7,70, Tensioner adjustment screw & wave pin

Remove wave pin and slack chain tension.

29,30, Hard washer & planetary gear
Remove planetary gear and hard washer.
14,15,16,17,18,19,23,26,27,28, Spacer, sprock-

et, spring washer, slotted nut, cotter pin, chain,
sun gear, snap ring, hard washer & sprocket

Remove cotter pin, slotted nut, spring washer and spacer.
Remove sprocket, chain and planetary gear train simul-
taneously.

Remove
simultaneously

A019 003 010

Remove snap ring, sprocket, two hard washers and planet
carrier from sun gear.

Sprocket

Hard washers

Sun gear

A019 003 011

2,3,4,7, Chain tensioner, tensioner shaft, roller
& tensioner adjustment screw
Completely unscrew adjustment screw then remove chain

tensioner. Pull out tensioner shaft (using adjustment screw}
to free the roller.

Screw in few threads then pull

AD19 003 012

24,25, Needle bearing

Press small needle bearing out of sun gear using pusher
(P/N 420 8766 05).

Pusher {P/N 420 8766 Ob)

A019 003 013

Pull large needle bearing using a puller such as SNAP-
ON A78 and the lower sprocket used as a support.

03-08-17
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lower sprocket
used as support

AOQ18 003 014

A019 003 016

With plates supporting inner race of ball bearing, press
out countershaft.

31,32,34,35,36,37, Planet shaft, planet, needle
bearing, nut, planet carrier & needle bearing

Unscrew nuts then using a proper pusher, press planet
shafts out of planet carrier. Press needle bearing out of
planet. Using a semi-circular chisel, drive needle bear-
ing out of planet carrier.

Semi-circular chisel

DRIVE OUT FROM THIS SIDE

AQ019 003 015

Ball bearing supported

20,21,22,71, Countershaft, ball bearing, hard
washer & seal

Remove hard washer. Drive countershaft out transmis-
sion case.

03-08-18

A013 003 017 by its inner race

Remove seal from transmission case bore.

39,40,41,42,43,53,54,55,63,64, Fork, pin, fork
axle, O-ring, sliding sleeve, ball, spring, set
screw, lock washer & screw

Remove screw and lock washer. Remove set screw, spring
and ball. pull fork axle and sliding sleeve out transmis-
sion cover. Remove O-ring. Drive out pin and separate
fork from fork axle.

45,46,47, Screw, blocking wheel & ball bearing

Using a puller such as SNAP-ON A78, pull ball bearing
out transmission cover.
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Knock evenly all
around outer race

AD019 Q03 021

Shouldered side
of planet carrier

A019 003 023

24,31,32,33,34,35,36, Needle bearing, planet
shaft, planet, Loctite 271, needle bearing, nut
& planet carrier

Press ncedle bearing into planet carrier until it bottoms.
Press needle bearing into planet until it is centered. Stamped
end of bearing must face toward planet notch. Press planet
shaft into planet from planet notch side.

Planet notch

A

Stamped end ﬂ
of bearing

Bearing must not
project out planet

S

A019 003 022

Press planet shaft into planct carrier so its retaining nut
will be on shouldered side of planet carrier. Apply Loc-
tite 271 on planet shaft threads and torque nut to 48 Nem
(35 [bfeft).

03-08-20

23,24,25, Sun gear & needle bearing

Press needle bearings into sun gear until they do not pro-
trude. The larger needle bearing stamped end must face
outside of sun gear.

16,1718, Spring washer, slotted nut & cotter
pin

Install spring washer with its concave side towards driven
pulley. Torgue slotted nut to 15 Nem (133 [bfein), untight-
en then retighten to 0.5 to 2.5 Nem (14 to 24 Ibfein).
Bend cotter pin end as shown.

— m—

Concave side towards
driven pulley

AQ19 003 024

72,73, Stud & Loctite 271

Apply Loctite 271 to stud threads and torque to 5 Nem
(44 Ibfein). They should project out of case by 25 mm
(1 in).
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INSTALLATION

Reverse removal procedure, paying attention to the fol-
fowing :

78, Flanged elastic stop nut

install transmission in vehicle. Torque retaining nuts to
24 Nem (18 Ibfeft).

Drive axle

Remove drive axle holder.

Transmission oil level

Unscrew breather and access plug. Pour chaincase oil
(P/N 413 8019 00 - 260 ml (9 oz)) through filling hole
(breather hole) until oil begins to flow out of access hole.

Breather

Access plug

A018 003 025

ADJUSTMENT

7,70, Tensioner adjustment screw & wave pin

Torque tensioner adjustment screw to 0.33 to 0.44 Nem
(3 to 4 Ifbein} then install wave pin as shown.

NOTE : With the above adjustment, the ajustment

screw head must contacts transmission case with
preload. If not, screw threads or tensioner threads are
damaged.

AQ19 003 026

Pulley alignment

For pulley distance and alignment, refer to section 03-05.

03-08-21
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GENERAL

Bombardier drive chains exist in four types, for proper
use refer to Technical Data section 08.

DRIVE CHAIN

3/8 in Silent chain

A000 003 026

(TYPICAL)

Rotation

A000 003 027

NOTE : No work (separation, lengthening) can be
done on the silent chain type.

CHAIN ATTACHMENT

When joining chain ends, the open end of the circlip
must be on oppaosite side of chain rotation. The circlip
should also be facing the outer side of chaincase.

WARNING : Always ensure that the connecting
link circlip is in good condition and is properly
secured.

\ Circlip

CONNECTING LINK 3/8 in DOUBLE

3/8 in TRIPLE

12 in SINGLE

A000 003 021

03-091
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CHAIN SEPARATION

When separating an endless chain, always use a chain
bearing pin extractor. Also, make sure to remove one com-
plete link.

3/8 in TRIPLE LINK 3/8 in DOUBLE LINK

A000 003 022

NOTE : Chain connecting link should only be used

to lengthen or shorten a chain when changing the
number of teeth of sprocket(s). A stretched chain should
never be shortened because the chain pitch has changed
{(stretched) and will not properly match the sprocket
pitch, causing premature wear.

NOTE : Refer to chaincase, section 03-07, for chain
length according to gear ratio of each specific ve-
hicle.

03-09-2



Section 03 TRANSMISSION
Sub-section 09 (DRIVE CHAIN)

LENGTHENING 1/2 LINK

3/8 in DOUBLE 1/2 in SINGLE 3/8 in TRIPLE
T TR
1 :
slls
e ~ T\
A CHON Mo grg i) o B

E

acicuog

1<

A. Connecting link
B Link pin

C. Cranked link

D. Cotter pin

E. Outer link

F. Circlip

AQ000 003 023

A 3/8inDOUBLE A

LENGTHENING 1 LINK
3/8 in TRIPLE A
B

12 in SINGLE A ’@ A ’@
B

A. Connecting link c':
B Inner link =N
C. Outer link
D. Circlip
S0
A000 003 024




Section 03 TRANSMISSION
Sub-section 09 (DRIVE CHAIN)

LENGTHENING 1-1/2 LINK

G 28 ol
N AN
20009 | g I Lol
C
- @ %F
_____________ womoome]  ssemne
A A

A. Connecting link

B. Quter link

C. Cranked link

D. Link pin

E. Circlip

F. Cotter pin

G. Double cranked link

A000 003 025

03-09-4






Section 04 ELECTRICAL
Sub-section 01 (WIRING DIAGRAMS)

Tab Housing
seen from wires side

{ESTSTSTEI\
ESElEle)

AQDO 004 046

IMPORTANT : On all electric start models the snow-
mobile frame carries a negative direct current (DC) while
all alternating current (AC) consumers (lights, heated
grips, fuel gauge, etc.) utilize a separate ground wire.

Never interconnect AC and DC grounds as an AC volt-
age drop will result. When installing accessories on
any snowmobile, connect their wires to the yellow and
yellow /black lighting coil wires.

Even if manual start models have an AC ground to the
chassis {on voltage regulator}, all accessories utilize a
separate ground wire also. When an electric starter kit
is installed, the voltage regulator and its ground wire
are replaced by a voltage rectifier/regulator unit permit-
ting a completely insulated AC circuit.

04-01-2



£-10-+0

Elan

Q ‘b&
Q > N)
& Q@ &
N 7
N Ve
Ld §
C 1 T
[9 4 5 2
.
P4 b4 >l
[ea} oa)

WARNING : Ensure all terminals
are properly crimped on the wires
and all connector housings are properly

fastened.

IGNITION
SWITCH

C-2

TETHER CUT-OUT

SWITCH

BK

LIGHTING
GENERATING | ‘
colL MAGNETO COIL (75 W)
. YL
SPARK PLUG N\Zk F e et
YL.BK|g 1
& J BT
M 11401 6| vi
V _X BR T BK YL
4 BK YL
IGNITION 053
coiL | GN/BK /_ BK 1, BK
c-1
LIGHTING
COIL {23 W) g
pv4
i3}
-
VOLTAGE = o {
REGULATOR < ax
BULB
(5-21 W)
c7

(]

TAILLIGHT

LOCATION OF CONNECTORS

C-1: At engine

C-2 : At ignition switch

C-3, C-4 : Near steering column

C-5: At headiamp

C-6 : Near brake light switch

C-7 : On taillight housing

C-8 : Underneath consol

C-9: On right side of steering support

YL

BRAKE LIGHT
SWITCH

BK./YL

EMERGENCY
SWITCH

& DIMMER SWITCH

(HIGH.LOW)

HEADLAMP
(60 60 W)

COLOR CODES
BK — BLACK GN — GREEN
WH — WHITE GY — GREY
RD — RED VI — VIOLET
BL — BLUE OR — ORANGE
YL — YELLOW BR — BROWN

L0 U0N09s-qNg

(SINVHEDVIA DNIHIM)

1vI1410313 10 uonodssg




7-10-0

Safari Citation
Tundra
Tundra LT

GENERATING COIL c-2
LIGHTING COIL

BK YL

8K

YL

YL BK

IGNTION COIL IGNITICN MODULE

IGNITION SWITCH

Q
Q &
s & %
NS RN
o &5
8 2 7 c-4
8K YL
8K
3
Es %
¥ @
@

WARNING : Ensure all terminals
are properly crimped on the wires

and all connector housings are properly
fastened.

TETHER CUT-0UT
SW'TCH
C-6
BK YL BKY.
8K EMERGENCY
SWITCH

D:MMER SW.TCH
(HIGH-LOW;

VOLTAGE REGULATOR

BULB {5-21wW)

caz

KD

- WH
e
=208
'GHT

TAILL

SN
g i
.\_VL.E&_
i

WH

YL

LOCATION OF CONNECTORS

C-1, C2, C3: On engine, right side

C-4 : On ignition switch

C-5, In console, left side

C-6, C7 : Near steering column

C-8, C9 : In hood, near instrument location
C-10: Near driven pulley

C-11: Between seat and fuel tank

C-12 : On taillight

C-13 : Near voltage regulator

BRAKE L:GHT
SWITCH

HEADLAMP ({60/60 W}

BULB (5W)

SPEEDCMETER
{OPTIONAL}

COLOR CODES
BK — BLACK GN — GREEN
WH — WHITE GY — GREY
RD — RED Vi — VIOLET
BL — BLUE OR — ORANGE
YL — YELLOW BR — BROWN

LO uonloes-gqng

(SWVHOVIA ONIHIM)

TVII410373 0 uoioeg




G-10-¥0

Safari Citation E

‘WARNING : Ensure all terminals
are properly crimped on the wires
and all connector housings are properly

ca IGNITION SWITCH fastened.
SPARK GENERATING COIL BKAYL ® o
SSAEPV RS
~ sV % g
B BK
¢ BK N
. YL T
N .
YL/BK &
1
i L,
2 4 7 C-4
LIGHTING COIL
BK YL
L,
IGNITION COIL  IGNITION MODULE 8K €905
z w =
s 7 BK YL ©o BK YL
E ) et
STARTER BK )
EMERGENCY SWITCH
c14
(e'T
SOLENOID [BRO/GN
BATTERY ‘ RD
FUSE 5
13C A} 3
ja)
x
DIMMER SWITCH
{HIGH-LOW!
GY Vi
‘ YL
VGLTAGE REGULATOR
BULB (5-21W) YL BK
c12 c1 wH
W
i
YL
BK
. GY Vi
TAILLIGHT 2
L YL BK
BULB {5

LOCATION OF CONNECTORS
C-1, C2, C3: On engine, right side

\

C-4 : Or ignitior switch I STSE?%TJEA‘[EH

C-5: In console, ieft side BRAKE LIGHT 5

C-6, C7 : Near steering column SWITCH = HEADLAMP {60/60 W)

C-8, C9 : In hood, near instrument location % COLOR CODES

C-10 : Near driven pulley

C-11 : Between seat and fuel tank BKH - S\II_FA{\EI'E gy - 2255'\1

C-12: On taillight WH — -

C-13 : Near regulator. rectifier RD — RED V1 — VICLET

C-14 : Near solenocid BL — BLUE OR — ORANGE
YL — YELLOW BR — BROWN

LO uoI108s-gng

(SWVYHDVIA DNIHIM)

Tv31413373 0 uonoag
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Safari Scout
Safari Cheyenne

SPARK

PLUGS GENERATCR COIL

WARNING : Ensure all terminals

are properly crimped on the wires
and all connector housings are properly
fastened.

LIGHTING BK Y _ ‘ESN\Y"QN
co 1 wCH
=z z S
c- c2 B — 1 s =
. ‘ "y ERYL TETHER
WH BL 8K WH nn B e T
/ Il 8K RC 14 an - BK SW TCH
ax o oy :
B SR ) — EIN
= ‘ : p
1 EMERGENCY
SWITCH
13N TON NMODULE l ar

5 coo2 BL s BRAKE

(GRTION 3L | N LIGHT

i SWITC
e S (e o

> Vi BK
FUEL LEVEL SENSOR
IOPTIONAL ON SAFARI CHEYENNE,
NOT AVAILABLE FOR SAFAR! SCOUT:

CIMMER

P SWITCH
HGH O

orr
SMAX g

SW.TCH

HEATED GRIPS
OFT ONAL

|

LOCATION OF CONNECTORS

HEADLIGHT
160/60 Wi

C-1, C2, C3, C4: On engine, right side
C-5 : On ignition switch
C-6, C-8, C-21 : In console, left side
C-7, C8: Near steering column
C-10, C-11, C-12, C-13, C-14, C-15:

In hood, near instruments
C-16 : Near injection oil reservoir
C-17, C-20 : Between seat and fuel tank
C-18 : On taillight
C-18 : Near voitage regulator

HICH BEAM kit e
{OPTIONAL ON
SAFARI SCOUT:
INDICATING LAMPS

TACHOMETER
\OPTIONAL

FUEL GAUGE
(CPTIONAL ON SAFARI CHEYENNE,
NOT AVAILABLE FOR SAFARI SCOUT)

COLOR CODES
BK — BLACK GN — GREEN
WH — WHITE GY — GREY
RD — RED Vi — VIOLET
BL ~ BLUE OR — ORANGE
YL — YELLOW BR — BROWN

LO uoll08s-gng

(SINVHDVIA DNIHIM)

TVIIH10373 0 uondas
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Safari
Safari

Scout E
Saga

SPARK
PLUGS GENERATOR COIL

WARNING : Ensure all terminals
are properly crimped on the wires
and all connector housings are properly

fastened.

IGNITION
LIGHTING K YL SWICH
8 8 &
. - ‘
<1 v s BK YL TETHER
N ex YL CUT.0UT
- / ” WHBL T ce SWITCH
z 8K
BK \ - N
g 4y 9z
of
I Saif el 2 EMERGENCY
Bl WITCH
¥¥
+
IGNITION
MOBULE BRAKE
ES LIGRT
SWITCH
cow €5 ( YL 8K RC AL
> YL BK
FUEL LEVEL SENSOR b i
1SAGA ONuY
DIMMER
SWITCH
THIGH Low)
P
STARTER RO
- - OFF
2 ! MIN Max
aaTTeRY SR ! ; e
‘ o8 % SWITCH
Vi
30 AMP
YeBK ca L) ieFT
4 HEATED GRIPS
I o N TIONAL"
[ t RIGHT
L Y
VOLTAGE
REGULATOR
B 1
s l
auLa M 4 H
521w T w
YLEK YL 8K
VLBE
TALLIGHT \ Y.
<
RESISTOR 1BLE
1AM
Yo N
- - TACHOMETER
WH BD QPTIONAL
WH RD
[ .
LEVEL cUe WH RD
SENSOR

LOCATION OF CONNECTORS

C-1,C2, C3, C4 : On engine, righ side
C-5: On ignition switch

C-6, C-21 : In console, left side

C-7, C8 : Near steering column

C-9: In console

C-10, C-11, C-12,C-13, C-14, C-15:

HEADLIGHT

HIGH al
BEAM LEVEL

MO CATING LANPS

In hood, near instruments COLOR CODES
C-16 : Near injection oil reservoir
C-17, C-20 : Between seat and fuel tank BK — BLACK GN — GREEN
C-18 : On taillight WH — WHITE GY — GREY
C-19 : Near regulator / rectifier RD — RED VI — VIOLET
C-21: In console, left side BL — BLUE OR — ORANGE
YL — YELLOW BR — BROWN

LO uonoas-gqng

(SWVHDVIA DNIHIM)

1v21410313 $0 uondssg
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Safari Voyageur WARNING : Ensure all terminals

Safari Escapade are properly crimped on the wires
and all connector housings are properly
fastened.

GENERATING COiL
LIGHTING COL IGNITION SW.TCH

SPARK PLUGS

LO uoi1oes-qng

1v3I413313 v0 uoidag

(SWVHDVIA DNIHIM)

BK YL =
a z
S oz =
2 2 5 c-6
- 8K YL
5 : TETHER
L nom ON|C5 [—EK A8 M“ CUT-OUT SWTICH
| WYy 5K W
[ 46 47 9
8K BK BK YL
j c7 EMERGENCY
IGNITION £OiL K YL BK YL K CUT-0UT SW.TCH
IGNITION WH BN
MODUE . — YUY ) i,
8L 20 BL 2 1= " % BRAKE LIGHT
3| 15 SWTCH
'J;mm'g YL 8K 2|2 c E%
FUEL LEVEL YLEBK
SENDER
vi
v ca AD YL
o DIMMER SWITCH
Qv m_‘ {HIGH-LOW!
Gy vl GY Vi
R3 GN
STARTER 5 ax
2
BATTERY 4BK
BK 30 ANMP
RD 8L
Y. BK
—
BL
REGULATOR RECTiFIER
c18 — I
N c7
3ULE e s
1521 W) A
TAILLIGHT
g ¥
I| 3
2| >
CIL LEVER ca3
SENDER
FUEL GAUGE
LOCATION OF CONNECTORS EADLGnT o BEAM OlL LEVEL
TACHOMETER
C-1, C2, C3, C4 : On engine, righ side NDICATOR LIGHTS
C-5 : On ignition switch
C-6, C-21 : In console, left side
C-7, C8 : Near steering column
C-9, C-10, C-11, C-12, C-13, C-14, C-15 : COLOR CODES
in hood, near instrument location
C-16 : Near injection oil reservoir BK — BLACK GN — GREEN
C-17, C-20 : Between seat and fuel tank WH — WHITE GY — GREY
C-18: On taillight RD — RED VI — VIOLET
C-19 : Near voltage regulator BL — BLUE OR — ORANGE
YL — YELLOW BR — BROWN




6-L0-¥0

Formula MX/MX LT/Plus/Plus LT/MACH | WARNING : Ensure all terminals

are properly crimped on the wires

o Tion SwWinCH and all connector housings are properly
o fastened.
GENERATING COIL &
LIGHT:NG COIL L oz z
S & 5 o
ca N p . B YL TETHER
SPARK PLUGS [7]—BK L T iT — - CUT-OUT SWITCH
BK 7 R
N 8 GN - 2K
— Z.———H 3 4 5 2]cs
5t £ .
L ox 'j ol B3 EMERGENCY
YA A E SWITCH
B V| VI
- 31 BK
5
IGNITION * BRAKE LIGHT
MODULE TEMPERATURE SW.TCH
SENSOR
IGNITION COIL
DIMMER
SWITCH
AL (HIGH — LOW}
GYVIL
o c4 L
YL BK
YL BK
FUEL LEVEL
SENSOR
YL BK
VOLTAGE "
REGULATOR
BULB
(5-21 Wi ci8 . N
WH &)
(€0 =) - ‘ﬂ
2
--l -
TAILLIGHT PNk |
YL
<
RESISTOR FUSE
> 0.1 AMP)
Yo <6 E1E
B

WH AL

|
I
=
3
2
3
=
C
T~
9 M
&
Z

LO uoI108s-qng

Ol LEVEL TACHOMETER
SENSOR WIS P - SPEEDOMETER
“GAUGE
L
LOCATION OF CONNECTORS
. X i HIGH BEAM OlL LEVEL
€-1,C2, C3: On engine, righ side BULB INSICATING TEMPERATURE
C-4, C-17°: Between seat and fuel tank LAMP GAUGE
5 igniti i (FCRMULA MXIMX LT 6Gi60 W
€-5: On ignition switch FORMULA PLUSPLLS L. MACH | - 60:55 W KALOGEN
C-6 : On console, left side
C-7, C8 : Near steering column HEADLAMP COLOR CODES
C-9, C-10, C-11,C-12, C-13, C-14, C-15 :

In hood, near instruments BK — BLACK GN — GREEN
C-16 : Near injection oil reservoir WH — WHITE GY — GREY
C-18 : On taillight RD — RED VI — VIOLET
C-19 : Near voltage regulator BL — BLUE OR — ORANGE

YL — YELLOW BR — BROWN

(SINVHDVIA DNIHIM)
AVII410373 0 uonodesg
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Alpine Il 503

LIGHTING
co

SPARK PLUG

BKRD 1
| [Bx_A

RD
RD:GN

WARNING : Ensure all terminals

are properly crimped on the wires
and all connector housings are properly
fastened.

TETHER CuT-QUT
SWITCH

EMERGENCY

B SWITCH

BK Yo c7 BK YL

BK

Sk ¥,
& £
SRAKE LIGHT
YL SWITCH

DIMMER SWITCH
» (o} (HIGH-LOW!
RD YL

G | GY

SY Vi GY VI

HORN
{CPTIONAL)

P4 IGNITION
MCDULE
GNITION
col
RE GULATCR RECTIFIER GRA t
BULE
(5-21W1
C13
STARTER
{— -
FUSE
130 ANP)

BATTERY

LOCATION OF CONNECTORS

C-1, C-2, C-3, C-4 : On engine, right side
C-5,C-6,C-7,C-8,C-8, C-10, C-11 :

Underneath dashboard

C-12: Near headlamp

C-13 : Near electric starter
C-14 : On taillight housing
C-15 : Under carburator
C-16 : Near regulator/rectifier

SPEEDOMETER

H BEAM
INDICATING LAMP

O UO01108s-qng

1VII4103173 0 uonoag

(SINVHDVIA DONIHIM)

COLOR CODES

BK — BLACK GN — GREEN
WH — WHITE GY — GREY
RD — RED VI — VIOLET
BL — BLUE OR — ORANGE

YL — YELLOW BR — BROWN




Section 04 ELECTRICAL
Sub-section 02 (IGNITION TIMING)

IGNITION TIMING

BREAKER POINTS IGNITION SYSTEM

247 ENGINE TYPE

Two methods are detailed in this section ; the first using
the timing marks, stamped on the engine, the second
using a Top Dead Center gauge.

Timing marks procedure

1. Disconnect spark plug wire and remove spark plug.

2. Remove rewind starter assembly from engine then re-
move the starting pulley from magneto ring.

3. Rotate flywheel until breaker points, visible through
magneto ring opening, are fully opened. Adjust points
gap to 0.35-0.40 mm (0.014-0.016 in) using a feeler
gauge and a screwdriver as illustrated.

Retighten retaining screws at this position.

Crankcase
mark

Crankcase
mark
O

Timing fin Timing fin
Too late

Turn armature

plate counter-clockwise

Too carly
Turn armature
plate clockwise

A002 004 002

AQ02 004 001

NOTE : Breaker points gap may change upon tighte-
ning. Always recheck after tightening.

4. Disconnect junction block at engine then connect one
lead of a timing instrument (ex : flashlight type P/N
414 0122 00) to the blue wire leading from engine.
Connect other to ground {metallic portion of the engine).

5. Turn timing instrument ON and rotate flywheel until
timing marks align. Slacken the three armature plate
retaining screws then rotate armature plate until timing
instrument fluctuates.

NOTE : The arrow (embossed on the fan) indicates
the timing fin.

NOTE : Ignition timing may change upon tightening.
Always recheck after tightening.

Top dead center gauge procedure

The first four steps are the same as timing marks proce-
dure.

5. Install and adjust TDC gauge on engine as follows :

— Rotate flywheel clockwise until piston is just before top
dead center.

- - With gauge in adaptor, adjust roller so that it is parallel
with dial face. Tighten roller lock nut.

QOuter ring

Adaptor
lock nut

A002 004 003

04-021



Section 04 ELECTRICAL
Sub-section 02 (IGNITION TIMING)

Loosen adaptor lock nut then holding gauge with dial
face toward magneto, screw adaptor in spark plug hole.

— Slide gauge far enough into adaptor to obtain a read-
ing then finger tighten adaptor lock nut.

— Rotate flywheel until piston is at Top Dead Center.

— Unlock outer ring of dial and turn it until "’0"’ (zero)
on dial aligns with pointer.

— Lock outer ring in position.

©. Slacken the three (3) armature plate retaining screws
and turn timing instrument ON.

7. Rotate flywheel counter-clockwise until dial reads :

3.98 = 0.26 mm BTDC
(0157 = .010 in)

BTDC : Before Top Dead Center.

Slightly rotate armature plate until timing instrument switch
off. Retighten retaining screws.

NOTE : Hold advance mechanism centrifugal lever
in full advance position (toward magneto rim} to per-
form dynamic timing.

position

Full advance position
(Dynamic timing)
AQ02 004 Q04

Edge gap verification

By following either of the two procedures herein men-
tioned the edge gap should automatically be adjusted.
However, if the edge gap is to be verified, proceed as fol-
lows :

From timing marks, rotate flywheel clockwise 1/4 of a
turn (hold advance mechanism centrifugal lever in full
advance position toward magneto rim to perform dynamic
edge gap verification), then slowly turn flywheel back
counter-clockwise until timing instrument fluctuates.

At this point check the distance between generator coil
end and magnet (edge gap), with a non-magnetic strip of
appropriate width.

DYNAMIC
ENGINE TYPE EDGE GAP
7 - 10 mm
247 (9/32" - 25/64"")
Edge gap

Y

Generator
coil

O

A002 004 005

Non-magnetic
strip

Magnet s—

NOTE : Ignition timing may change upon tightening.
Always recheck after tightening.

04-02-2

If edge gap is more or less than specified, the problem
lies with engine internal components {crankshaft out of
alignment, broken Woodruff key, loose breaker cam, etc.) ;
corrective measures should be applied.















Section 04 ELECTRICAL SYSTEM
Sub-section 03 (SPARK PLUGS)

NOTE : The 1989 Bombardier snowmobiles are using
two (2) spark plug brands, Bosch and NGK spark

plugs.
BOSCH SPARK PLUG TYPE

Elan

SPARK PLUG NUMBERING SYSTEM

The heat range identification system is:
High number —_— hot plug
Low number —_— cold plug

1989 REFERENCE CHART

Bosch spark plugs used on 1989 Bombardier snowmobiles :

New number Old number
—M7A — M 175 T 1

SPARK PLUGS

04-031



Section 04 ELECTRICAL SYSTEM
Sub-section 03 (SPARK PLUGS)

DESIGN SYMBOLS USED ON BOSCH SPARK PLUGS

Copper core center electrode
wide gap

.044 in (1.1 mm)

wide gap

.060 in (1.5 mm)

special shell or
electrode designs

ARhWN=20] < XO

Thread Reach

A Thread reach <460 in standard
electrode

B Thread reach .460 in extended
tip electrode

[ Thread reach 3/4 in regular
electrode

D Thread reach 3/4 in extended tip

E Thread reach 3/8 in regular
electrode

F Thread reach 3/8 in extended tip
electrode

H Thread reach 3/4 in extra
extended tip

Extra extended tip
Platinum electrode

Silver electrode

————-| Heat Range

B SAE connector for 7 mm
diameter cable

C SAE connector for 5 mm
diameter cable

E Surface gap

R Resistor

S Mini-plug

nwor

Thread

D 18 mm thread diameter
tapered seat

14 mm thread diameter
5/8 in hex.

14 mm thread diameter
tapered seat

18 mm thread diameter
14 mm thread diameter

M

=2 T

04-03-2



Section 04 ELECTRICAL SYSTEM

Sub-section 03

(SPARK PLUGS)

NGK SPARK PLUG TYPE
All models except Elan

SPARK PLUG NUMBERING SYSTEM
Bombardier is using the NGK spark plug type on most
of the 1989 snowmobile models.
The heat range identification system is:

High number —_— cold plug

Low number _— hot plug

1989 REFERENCE CHART

NGK spark plugs used on 1989 Bombardier snowmobiles :

— BR7ES
— BRBES
— BROES

04-03-3



Section 04 ELECTRICAL SYSTEM

Sub-section 03 (SPARK PLUGS)

DESIGN SYMBOLS USED ON NGK SPARK PLUGS

First letter prefix for thread Second & third letter prefix for

Heat rating number

First letter suffix for thread :

Second letter suffix for

and hexagon size construction feature, except reach construction feature, etc.
single prefix
R Hexagon B
Letter Thread size size Letter Construction feature 2 Hotter  Type Letter Thread reach Letter Construction feature, etc.
A 18 mm 25.4 mm B Hexagon size 20.6 mm 12.0 mm A Specials
{thread dia. 18 mm) . .
B 14 mm 20.6 mm C Hexagon size 16.0 mm 4 B Special plug for Honda vehicles
9.5 mm C Competition type
C 10 mm 16.0 mm G Hexagon size 23.8 mm 5 {thread dia. 14 mm) G .
Racing plugs, center elec-
D 12 mm 18.0 mm L Compact type (SHCRTY} 6 None 22.5 mm trode of nickel alloy
{thread dia. PF1/2in-14 mm) Racing plugs, center elec-
2 GV g plug
F 7/8in-18 23.8 mm M Compact type (BANTAM) trode of precious metal
N Raci | -
G PF1/2 in- 14 23.8 mm P Projected insulator nose type 16.0 mm e‘ztt::ltr:gdpeugs, nickei
7 (thread dia. 7/8 in-18 mm)
R Resistor type 8 Irdinary P Racing plugs, platinum
. plugs 11.2 mm ground electrode
S Shielded type
A R Shielded resistor plugs
u Surface discharge type e] H 12.7 mm S Copper core center
{Racing type 12.5 mm) electrode (Super)
v E 19.0 mm A\ Center electrode of
10 (Racing type 18.0 mm) precious metal
F W Tungsten electrode
Conical seat type X Series gap phugs
Rac
1 Df:;:g A E 10.9 mm Y V-Grooved center electrode
B—F 1.2 mm Multiple ground electrodes type
12 BM — F 7.8 mm K 2 T 3
BE F 17.5mm M 2 Q a
13 Others  Except for above letters, there
are special plugs of J, L, Z,
14 Colder type ete. q
*Standard regulation is

drawn here. There also
exist a few extracrdinary
symbols.

Wide gap type {(mm)

l

04-03-4




Section 04 ELECTRICAL SYSTEM
Sub-section 03 (SPARK PLUGS)

DISASSEMBLY

First unscrew the spark plug one turn.

Clean the spark plug and cylinder head with pressurize air
then completely unscrew.

HEAT RANGE

The proper operating temperature or heat range of the spark
plugs is determined by the spark plug ability to dissipate
the heat generated by combustion.

The longer the heat path between the electrode tip to the
plug shell, the hotter the spark plug operating temperature
will be — and inversely, the shorter the heat path, the col-
der the operating temperature will be.

A “cold’’ type plug has a relatively short insulator nose and
transfers heat very rapidly into the cylinder head.

Such a plug is used in heavy duty or continuous high speed
operation to avoid overheating.

The ""hot’’ type plug has a longer insulator nose and transfers
heat more slowly away from its firing end. It runs hotter
and burns off combustion deposits which might tend to
foul the plug during prolonged idle or low speed operation.

FOULING

Fouling of the spark plug is indicated by irreguiar running
of the engine, decreased engine speed due to misfiring,
reduced performance, and increased fuel consumption.
This is due to a loss of compression. Other possible calises
are : prolonged idling, or running on a too rich mixture
due to a faulty carburetor adjustment or incorrect fuel
and/or fuel mixing. The plug face of a fouled spark plug
has either a dry coating of soct or an oily, glossy coating
given by an excess either of oil or of oil with soot. Such
coatings form a conductive connection between the center
electrode and ground.

SPARK PLUG ANALYSIS

Overheated Normal Fouled
{light grey) {brownish) {black)

AQ00 004 010

AQO0 004 009

CAUTION : Severe engine damage might occur if
a wrong heat range plug is used:

A too "hot”’ plug will result in overheating and pre-
ignition, etc.
A too "'cold’’ plug will result in fouling {shorting the spark

plug) or may create carbon build up which can heat up
red-hot and cause pre-ignition or detonation.

The plug face (and piston dome) reveals the condition of
the engine, operating condition, method of driving and fuel
mixture. For this reason it is advisable to inspect the spark
plug at regular intervals, examining the plug face (ie. the
part of the plug projecting into the combustion chamber)
and the piston dome.
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SPARK PLUG INSTALLATION

Prior to installation make sure that contact surfaces of the
cylinder head and spark plug are free of grime.

1. Using a wire feeler gauge, set electrode gap according
to chart on next page.

2. Apply loctite antiseize lubricant (P/N 413 7010 00)
over the spark plug threads to prevent possible seizure.

3. Hand screw spark plug into cylinder head and tighten
with a torque wrench :

Use a proper wrench to tighten the spark plug.

AOQQ0 004 OT1

Proper wrench

Improper wrench

SPARK PLUG CHART

Engine Torque Gap
Models type Spark plugs Nem (Ibfeft) | mm {inch)
Elan 247 Bosch M7A 37 (27) 0.50 {.020)
Safari Citation/E .
Tundra, Tundra LT 263 NGK BROES
Safari Scout/E 377 NGK BRYES
Saga
Formula MX/MX LT| 467 NGK BRYES
Safari Cheyenne \ 27 (20} 0.40 (.016)
Safari Escapade 503 NGK BROES
Safari Voyageur
Alpine 1l 503 NGK BR8LS
Formula Plus 536 NGK BROLS
Plus L1
Formula MACH | 583 NGK BROES
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REMOVAL

WARNING : Battery black negative cable must
always be disconnected first and connected last.

CLEANING

Clean the battery casing, vent caps, cables and battery
posts using a solution of baking soda and water.

CAUTION : Do not allow cleaning solution to enter
battery interior since it will destroy the electrolyte.

Remove corrosion from battery cable terminals and bat-
tery posts using a firm wire brush.

INSPECTION

Visually inspect battery casing for cracks or other possi-
ble damage. If casting is damaged, replace battery and
thoroughly clean battery tray and close area with water
and baking soda.
WARNING : Should the battery casing be dama-
ged, wear a suitable pair of non-absorbent glo-
ves when removing the battery by hand.

Inspect battery posts for security of mounting.

Inspect for cracked or damaged battery caps, replace
defective caps.

WARNING : Battery caps do not have vent holes.
Make sure that vent tube is not obstructed.

HYDROMETER TEST

TYPICAL

Do not siphon
too much electrolyte

Float
must be
free

- -|1,260 | —

Hold tube
vertically

] —

Take reading
at eye level

AQ00 004 012

BATTERY

A hydrometer measures the charge of a battery in terms
of specific gravity of the electrolyte. Most hydrometers
give a true reading at 27°C (80°F).

In order to obtain correct readings, adjust the initial reading
by adding .004 points to the hydrometer readings for each
5.5°C (10°F) above 27°C (80°F) and by subtracting .004
point for every 5.5°C {10°F) below 27°C (80°F).

This chart will be useful to find the correct reading.

ELECTROLYTE
TEMPERATURE OPERATION TO PERFORM
OC OF
38 100 s .008 10 the
32 90 004  'eadng
27 80 correct reading
21 70 .004
16 60 .008
10 50 012
4 40 016
-1 30 .020
:IZ 218 substract 852 i;cggigge
-18 0 .032
-23 -10 036
-29 -20 .040
-34 -30 044
-40 -40 .048
EXAMPLE NO 1 FXAMPLE NO 2

Temperature below 27°C (80°F) :
Hydrometer Reading @ 1.250
Electrolyte temperature : -7°C (20°F)
Subtract .024 Sp. Gr.

Corrected Sp. Gr. is 1.226

Temperature above 27°C {80°F) :
Hydrometer Reading : 1.23b
Electrolyte temperature ; 38°C (100°F)
Add 008 Sp. Gr.

Corrected Sp. Gr. is 1.243

CAUTION : Do not install a partially charged bat-

tery on a snowmobile since the casing might
crack at freezing temperature. The following chart shows
the freezing point of the electrolyte in relation to the
charge of the battery.

04-04-1
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Temperature-Corrected Battery Freezing Point
Specific Gravity Charge of Electrolyte
1.260 Fully Charged | -b9°C (-74°F)
1.230 3/4 charged -40°C {-40°F)
1.200 1/2 charged | -27°C (-16°F)
1.170 1/4 charged -18°C  (0°F)
1.110 Discharged -7°C {(+18°F)

BATTERY STORAGE

Disconnect and remove battery from the vehicle.

Check electrolyte level in each cell, add distilled water
up to upper level line.

v CAUTION : Do not overfill.

The battery must always be stored in fully charged con-
dition. If required, charge until specific gravity of 1.260
is obtained.

CAUTION : Battery electrolyte temperature must
not exceed 50°C (122 °F). The casing should not
feel hot.

Clean battery terminals and cable connections using a
wire brush. Apply a light coat of dielectric grease (P/N
413 7017 00) or petroleum jelly on terminals.

Clean battery casing and caps using a solution of bak-
ing soda and water. (Do not allow cleaning solution to
enter battery, otherwise it will destroy the electrolyte).
Rinse battery with clear water and dry well using a clean
cloth.

Store battery on a wooden shelf in a cool dry place. Such
conditions reduce self-discharging and keep fluid evapo-
ration to a minimum.

During the storage period, recheck electrolyte level and
specific gravity readings at least every forty (40) days.
As necessary, keep the battery at its upper level line and
near full charge as possible (trickle charge).

ACTIVATION OF NEW BATTERY

CAUTION : Prior to charging the battery, always
remove it from the vehicle to prevent electrolyte
spillage.

A new battery is factory fresh dry charged. For storage
purposes, it is fitted with a temporary sealing tube.

Do not remove the sealing tube or ioosen battery caps
unless activation is desired.

In case of accidental premature removal of caps or sealing
tube, battery should be given a full charge.

04-04-2

Perform the following operations anytime a new battery is
to be installed.

1. Remove the sealing tube from the vent elbow. Install
vent tube, included in the battery kit, to battery elbow.

WARNING : Failure to remove the sealing tube
could result in an explosion.

2. Remove caps and fill battery to UPPER LEVEL line
with electrolyte (specific gravity : 1.260 at 20°C
(68°F)).

3. Allow the battery to stand for 30 minutes MINIMUM
so that electrolyte soak through battery cells.

4. Readjust the electrolyte level to the UPPER LEVEL line.

5. Charge battery at a charging rate of 2.0 amperes
for 10 to 20 hours.

CAUTION : If charging rate raises higher than 2.4

amps reduce it immediately. If cell temperature
rises higher than 50°C {122°F) (if the casing feels hot}
discontinue charging temporarily or reduce the charging
rate.

WARNING : Gases given off by a battery being

charged are highly explosive. Always charge in
a well ventilated area. Keep battery away from cigarettes
or open flames. Always turn battery charger off prior
to disconnecting cables. Otherwise a spark will oc-
cur and battery might explode.

6. After charging, allow the gas bubbles to escape by
lightly shaking the battery by hand. Let it settle for
1 hour.

7. Readjust electrolyte level to UPPER LEVEL line if re-
quired.

8. Reinstall the caps and clean any electrolyte spilled
on battery using a solution of baking soda and water.

CAUTION : Do not aliow cleaning solution to enter
battery interior since it will destroy the electrolyte.

9. Install battery in rack and secure properly.

10. Hook up battery cables observing correct polarity,
connecting positive (red) cable first.

CAUTION ; Negative battery terminal should al-
ways be disconnected FIRST and reconnected
LAST.
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11. Connect one end of vent tube to battery vent elbow
and insert other end through bottom pan hole.

WARNING : Vent tube must be free and open. A

kinked or bent tube will restrict ventilation and
create gas accumulation that might result in an ex-
plosion.

12. Coat terminals with petroleum jelly to prevent cor-
rosion.

13. Install protectors on exposed ends of retainer rods
if applicable.

NOTE : It is recommended to verify the battery charge
once a month. If necessary, fully charge battery.

TIPS FOR CHARGING A USED
BATTERY

CAUTION : Prior to charging the battery, always
remove it from the vehicle to prevent electrolyte
spillage.

For best results, battery should be charged when the elec-
trolyte and the plates are at room temperature. A battery
that is cold may not accept current for several hours after
charging begun.

Do not charge frozen battery. If the battery charge is very
low, the battery may freeze. If it is suspected to be frozen,
keep it in a heated area for about 2 hours before charging.

‘ WARNING : Do not place battery near open flame.

The time required to charge a battery will vary depending
some factors such as:

— Battery temperature : The charging time is increased
as the temperature goes down. The current accepted
by a cold battery will remain low. As the battery warm
up, it will accept a higher rate of charge.

— State of charge : Because the electrolyte is nearly pure
water in a completely discharged battery, it cannot
accept current as well as electrolyte. This is
the reason the battery will not accept current when
the charging cycle first begins. As the battery remains
on the charger, the current from the charger causes
the electrolytic acid content to rise which makes the
electrolyte a better conductor and then, the battery
will accept a higher charging rate.

— Type of charger : Battery chargers vary in the amount
of voltage and current that they can supply. There-
fore, the time required for the battery to begin ac-
cepting measurable current will also vary.

Charging a very flat or completely discharged
battery :

Unless this procedure is properly followed, a good battery
may be needlessly replaced.

— Measure the voltage at the battery posts with an ac-
curate voltmeter. If it is below 10 volts, the battery
will accept current at very low rate, in term of miliam-
peres, because electrolyte is nearly pure water as ex-
plained above. It could be some time before the
charging rate increases. Such low current flow may
not be detectable on some charger ammeters and
the battery will seem not to accept any charge.

— Exceptionnally for this particular case, set the charger
to a high rate.

NOTE : Some chargers have a polarity protection

feature which prevents charging unless the charg-
er leads are connected to the correct battery terminals.
A completely discharged battery may not have enough
voltage to activate this circuitry, even though the leads
are connected properly. This will make it appear that the
battery will not accept a charge. Follow the charger manu-
facturer’s instruction telling how to bypass or override
this circuitry so that the charger will turn on and charge
a low-voltage battery.

— Since the battery chargers vary in the amount of voltage
and current they provide, the time required for the
battery to accept measurable charger current might
be up to aproximatively 10 hours or more.

— If the charging current is not up to a rmeasurable
amount at the end of about 10 hours, the battery should
be replaced.

— If the charging current is measurable before the end
or at the end of about 10 hours, the battery is good
and charging should be completed in the normal man-
ner as specified in "activation of a new battery”’.

—Itisrecommended that any battery recharged by this
procedure be load tested prior to returning it to service.

BATTERY CHARGING EQUIPMENT

The battery charger should have an adjustable charging
rate. Variable adjustment is preferred, but a unit which
can be adjusted in small increments is acceptable.

The battery charger must be equipped with an ammeter
capable of accurately measuring current of less than one
ampere.

04-04-3
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If the present charger is not adjustable to the proper current
values, a rheostat can be connected in series with the
battery to provide adjustment. 12 Ohm, 50 watt rheo-
stats, such as OHMITE - 0314 or MALLORY 50K 12P are
available from electronic parts supply shops and they are
suitable for use with most chargers if the peak current
is to be held below 2 amps.

If you need an accurate ammeter, we recommend the
use of: SHURITE - 5202 {0 to 3 amps) or - 5203 (0 to
5 amps) available from electronic parts supply shops.

TROUBLE SHOOTING :

+—

Rheostat
120 50W ©
Ammeter Battery

A000 004 013

Symptom Cause Remedy
Discharged 1. Battery posts andjor cable Clean

or weak terminal oxidized

battery

2. Loose or bad connections Check wiring and connectors:
cleanliness, damaged or

short circuit

3. Faulty battery (sulfated, Replace
doesn’t keep a full charge,
damaged casing, loose post)

*4. Faulty rectifier First check charging coil. If
it is in good condition
replace rectifier

**5. Faulty charging coil Replace

For a service application and a permanent installation,
both ammeter and rheostat can be built into a small box
adjacent 1o your charger.

CAUTION : Adequate ventilation MUST be provided
to cool the rheostat.

INSTALLATION OF BATTERY

Install battery, connect red positive cable then black negative
cable.

WARNING : Battery black negative cable must al-
ways be disconnected first and connected last.

Coat battery posts with petroleum jelly then slide pro-
tective cap over positive post.

Insert vent tube into appropriate body hole and cut ex-
cessive length if required.

CAUTION : Ensure that neither the positive or the
negative cables touch the muffler (if applicable).

04-04-4

* To test charging system, disconnect positive cable
from battery and connect an ammeter between ca-
ble and battery post. Depending on battery charge,
current draw will be about 0.5 A with a fully charged
battery and 4 A for a discharged one.

** To test charging coil, refer to testing procedure sec-
tion 04-06 and see “‘lighting coil"".
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. Bushing cover (drive housing)
. Bushing (drive housing)
- Nut (2)

. Drive housing

. Drive lever

. Thrust washer

. Stop collar (2)

. Circlip

. Overrunning clutch

10. Armature

71. Solenoid boot

12. Solenoid switch

DOV NTO N WN =

13. Nut

14. Yoke

15. Rubber insulator
16. Brush (4)

17. Brush holder

18. Spring (4)

19. Insulator

20. Bushing (end frame)
21. End frame

22. Air vent

23. Screw (2)

REMOVAL

Disconnect black cable (ground connection) from bat-
tery. Disconnect the red battery cable and the red/green
wire from the solenoid switch. Remove starter from engine.

WARNING : Always disconnect ground cable first
and connect last.

DISASSEMBLY

CAUTION : To carry out some of the following
procedures, it is necessary that special equipment
be available. If such equipment is not on hand, either
replace the damaged components or have the parts
overhauled in a workshop equipped with proper tooling.

Disconnect ground wire (bare) linking starter and solenoid
switch.

3,5,12, Nut, drive lever & solenoid switch

Remove nuts then solenoid switch by lifting and pulling
to disengage from drive lever.

4,14,21,23, Drive housing, yoke, end
frame & screw

Unscrew starter longer screws then pull yoke with end
frame to separate from drive housing.

B,6,10, Drive lever, thrust washer & armature

Pull armature with drive lever being careful not to lose
thrust washer at shaft end.

17,18,19, Brush holder, spring & insulator

Remove insulator then brush springs being careful not
to lose them since they will be projected out.

Pull brush holder from yoke.

04-05-2

7,8,9, Stop collar, circlip & overrunning clutch

Insert blade of a small screwdriver between stop collars.

AQ19 004 001

Twist screwdriver to separate stop collars thus giving access
to circlip.

Remove outer collar, circlip then inner collar.

Remove overrunning clutch.

2, Bushing (drive housing)

Check the wear on bushing by measuring the amount
of radial play between the armature shaft and the bushing.

The radial play should not exceed 0.20 mm (0.008 in).
If greater, replace the bushing. To replace, press out the
old one toward bushing cover and press in a new one
with a bushing pusher. The correct size of the bushing
pusher to use is given on next illustration.

CAUTION : Support drive housing adequately to
prevent damage when pressing bushing.
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Bushing pusher

16 mm {5/8inl _,
dia.
13 mm {1/2 in)
11 mm (7/16 in)
T » 11 mm (433 in) dia.
A019 004 010
Press-in

lt— Bushing pusher

<— Bushing

~&— Drive housing

_

A019 004 011

Install bushing cover then, using a punch, stake bushing
cover in place.

«—— Support

AQ13 004 002

20, Bushing (end frame)

Check the wear on bushing by measuring the amount
of radial play between the armature shaft and the bushing.

The radial play should not exceed 0.20 mm {.008 in).
If greater, replace bushing as follows:

Using a 12 mm tap, cut threads into bushing so that the
tap contacts the end frame. Continue 1o rotate tap until
the bushing comes free.

Turn until bushing

( goes out

A019 004 003

To install new bushing, use the same bushing pusher as
for drive housing bushing installation.

16, Brush

To replace, proceed as follows :
Cut brush wire close to connector at the welded portion.

Cut close
to connector

A019 004 005

04-05-3
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Remove burrs with a file on the remaining welded por-
tion.

CAUTION : Be careful not to damage plastic portion
of yoke.

Place spare brush plate edge against yoke connector edge
(welded portion).

Crimp plate over yoke connecctor with a pair of pliers.

CAUTION : Always install a new circlip when ser-
vicing.
Insert outer collar being careful to match protrusions with
notches of collars.

Using a pair of pliers on each side of stop collars, squeeze
evenly until collars sit over circlip.

Plate

edge
Yoke
connector
Spare
brush

Crimp

A019 004 006

Squeeze

A018 004 007

Solder the crimped portion.

CAUTION : Do not overheat and quickly perform
soldering to prevent solder from flowing to the
brush through the wire. Preferably use a heat sink.

CLEANING, INSPECTION &
TROUBLESHOOTING

Refer to the end of this sub-section.

ASSEMBLY

Prior to assembling, coat sliding surfaces and moving
parts on armature shaft splines, overrunning clutch, sole-
noid switch plunger, drive lever and bushings with G.E.
Versilube G 341 M (P/N 413 7040 00) lubricant.

Proceed as follow for assembling.

Secure drive housing in a vise.
CAUTION : Do not overtighten since housing might
be damaged.

7.8, Stop collar & circlip

Install overrunning clutch onto armature shaft. Insert inner
collar onto shaft. Install a new circlip.

04-05-4

4.5,6,7, Drive housing, drive lever, thrust
washer & stop collar

Install thrust washer against outer stop collar. Place drive
lever onto overrunning clutgh then insert into drive housing.

Install on
overrunning clutch

THOA
T T TR W, fa
I — W

install
thrust washer

AQ19 004 008
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10,14,16,17,18, Armature, yoke, brush, brush
holder & spring

Slide yoke over armature.

Install brush holder then brushes in their housings. In-
sert springs as follows : place one end of spring against
brush, compress, then push the other end of spring into
its housing. Repeat for remaining springs.

This end Push this end

first to complete

AQ19 004 004

Shorter
stud

AD19 004 009

19,21,23, Insulator, end frame & screw

Secure insulator over brushes and springs. Properly ins-
tall end frame and tighten screws.

4,5,12, Drive housing, drive lever & solenoid
Insert solenoid plunger inside of drive lever fork and secure
to drive housing.

Connect starter ground wire {bare) to solenoid.

NOTE : Connect this wire on the shorter solenoid
stud.

INSTALLATION

Make sure that starter and engine mating surfaces are
free of grime. Serious trouble may arise if starter is not
properly aligned.

Install starter.

Connect the red battery cable and the red wire to the
large terminal of the solenoid. Connect red/green wire
to small terminal of solenoid.

Connect black cable to battery.

WARNING : Always disconnect ground cable first
and connect last.

04-05-5
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. Snap ring

. Pinion stop collar

. Compression coil Spring
. Clutch assembly

. Housing assembly
Shim

O-ring

Armature assembly

. Washer

. Yoke assembly

. Brushes holder with brushes

SO0 NDOA LN =

Y

12. Internal insulator
13. O-ring

14. External insufator
15. Nut

16. O-ring

17. End frame

18. O-ring

19. Washer

20. Wave washer
21. Through bolt

REMOVAL

Disconnect black cable ground connection from battery.
Disconnect red starter cable from starter.
Remove starter from engine.

WARNING : Always disconnect ground cable first
and connect last.

DISASSEMBLY

CAUTION : To carry out some of the following
procedures, it is necessary that special equipment
be available. If such equipment is not on hand, either
replace the damaged components or have the parts
overhauled in a workshop equipped with proper tooling.

10,11,17,21, Yoke, brush holder, end frame
& through bolt

Remove the two through bolts by unscrewing the nut then
separate end frame from yoke assembly. Remaove arma-
ture assembly from yoke assembly.

Brush holder can be removed from end frame by un-
screwing nut retaining terminal.

Check that the radial play between the armature shaft
and end frame is not greather than 0.20 mm {.008 in).
Replace end frame if so.

1,2,3, Snap ring, pinion stop collar & spring

Tap the pinion stop collar using a screwdriver. Remove
snap ring. Disassemble pinion stop collar and spring.

Pinion stop coltar

AQ03 004 004

4,5,6,8, Clutch ass’y, housing, shim
and armature

Turn assembly counterclockwise to remove it from arma-
ture assembly.

Pull housing assembly from armature.

CLEANING, INSPECTION & TROUBLE-
SHOOTING

Refer to end of this sub-section.

SOLENOID SWITCH

Mounted on left side footrest, the solenoid switch is sealed.
Only its connections can be cleaned.

04-05-7
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ASSEMBLY

Reverse the order of disassembly to reassemble the star-
ter. However, attention should be paid to the following
operations.

Prior to assembling, coat sliding surfaces on armature
shaft splines, overrunning clutch and bushing with G.E.
Versilube G 314 M (P/N 413 7040 00) lubricant.

1,2, Snap ring & pinion stop collar

After placing the stop collar on the armature shaft, fit
the snap ring into the armature shaft, then make sure
that snap ring fits correctly.

Slide stop collar over snap ring and secure in place by
punching it in two or three places.

Punch
Armature
shaft

Snap ring —»-Q 6

AN

ADO03 004 014

04-05-8

5,10, Housing & yoke ass'y
Align the marks.

Marks

AQ03 004 008

10,17, Yoke ass'y & end frame

The vent tube must make an angle of 112° with the elec-
tric connector.

A003 004 009

INSTALLATION

Make sure that starter and engine mating surfaces are
free of grime. Serious trouble may arise if starter is not
properly aligned.

Install starter.
Connect the red battery cable to the starter.
Connect black cable to battery.

WARNING : Always disconnect ground cable first
and connect last.
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CLEANING, INSPECTION & TROUBLESHOOTING

CLEANING

CAUTION : Armature starter yoke ass’y and drive
unit assembly must not be immersed in cleaning
solvent.

Clean brushes and holders with a clean cloth soaked in
solvent. Brushes must be dried thoroughly with a clean
cloth.

Blow brush holders clean using compressed air.

WARNING : Always wear safety goggles when
using compressed air.

Remove dirt, oil or grease from commutator using a clean
cloth soaked in suitable solvent. Dry well using a clean,
dry cloth.

Clean engine starter gear teeth and drive unit (clutch).

NOTE : Bushings must not be cleaned with grease
dissolving agents.
Immerse all metal components in cleaning solution. Dry
using a clean, dry cloth.

INSPECTION

Armature

NOTE : An ohmmeter may be used for the follo-
wing testing procedures, except for the one con-
cerning the shorted windings in the armature.

Check the commutator for roughness, burnt or scored
surface. If necessary, turn the commutator in a lathe,
enough to remove grime only.

Check the commutator for mica depth. If the depth is
less than 0.20 mm (0.008 in), undercut the mica. Be sure
that no burrs are left and no copper dust remains be-
tween the segments after the undercutting operation is
completed.

Check the commutator out-of-round condition with V
Blocks and an indicator. If the commutator out-of-round
is more than 0.40 mm (.016 in), the commutator should
be turned on a lathe.

Check commutator outer diameter. If less than specified
value, replace.

AQ03 004 006

MODEL WEAR LIMIT

Safari Scout E/
Saga/Voyageur/
Escapade, Alpine Il 503

27 mm (1.063 in)

Safari Citation E 30.7 mm (1.209 in)

Test for ground circuit in the armature :

Use growler test probes. Check between armature core
and the commutator bars. If growler lamp turns on, bars
are grounded.

Test probe

Commutator
bars

A009 004 008
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Test armature for shorted winding :

When the armature is rotated in the growler with a steel
strip (hack-saw blade) held above it, the strip will vibrate
over that area of the armature which has short circuited.

Steel strip (hack-saw blade)

Growler

Test probes

AOQ09 004 010

A009 €04 009

Test the armature for open circuit :

Use growler test probes. Place one test probe on a com-
mutator bar and the other test probe on the neighboring
bar. Repeat this operation for all bars, moving one test
probe at a time. If the growler lamp does not turn on,
the armature circuit between these two (2) bars has an
open circuit. The armature should be replaced or repai-
red ; open circuits most often occur at the commutator
riser where coils are soldered. (Burnt commutator bars
are usually an indication of an open-circuited armature
coil.)

Field windings and brushes
Test the field winding for open circuit

{(not applicable to Safari Citation E):

Use growler test probes. Place one test probe on the
negative brush and the other test probe on the yoke. If
growler lamp does not turn on, the field winding has an
open-circuit. The yoke has to be repaired or replaced.

04-05-10

Check the dynamic brake winding for open circuit by
placing one test probe on the positive brush and the other
probe on the negative brush.

If growler lamp does not turn on, the winding circuit is
open-circuit and the yoke has to be repaired or replaced.

Brush holder

Check the brush holder for insulation using growier test
probes. Place one test probe on the insulated brush hold-
er and the other test probe on the brush holder plate.
If the growler lamp turns on, the brush holder has to be
repaired or replaced.

Safari Citation E only ;

Check the brush spring tension with a spring scale. Place
the brush holder into position in the armature with brus-
hes resting on the commutator. The tension reading should
be made when the spring has just come off the brush.

The spring tension should be from 850.5 — 1162.3 grams
(30-41 oz).
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Brush length

Measure brush length. If less than the specified value,
replace them.

LENGTH
MODEL
New Wear limit

Safari Scout E/
Saga/Voyageur/ | 14 0 (4007) | 6 mm (.236")
Escapade
Alpine Il 503
Safari Citation E 12 mm (.4/72") 8.5 mm (.3357)

(TYPICAL)

Wear limit

New

AQ03 004 005

Overrunning clutch

The pinion of the overrunning clutch should turn smoothly
in the clockwise direction, and should not slip in a coun-
terclockwise direction. If defective, replace.

Check the pinion teeth for wear and damage. If defec-
tive, replace.

TROUBLESHOOTING

Causes of troubles are not necessarily related to the starter
but may be due to a faulty battery, switches, electrical
cables and/or connections. Consult the following trou-
bleshooting table.

WARNING : Short circuiting the electric starter

is always a danger, therefore disconnect the ground
cable at the battery before carrying out any kind of
maintenance on the starting system. Do not place tools
on battery.

04-05-1
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(ELECTRIC STARTER)

STARTING SYSTEM TROUBLESHOOTING TABLE

SYMPTOM

CAUSE

REMEDY

Starter does not turn.

Poor contact of starter switch
contact points.

Repair or replace switch.

Starter turns ; but does
not crank the engine.

Burnt or poor contact of solenoid
switch contact disc.

Open circuit of solenoid switch
pull-in winding.
(Not applicable to Safari Citation E)

Open circuit of solenoid switch
hold-in winding.
(Not applicable to Safari Citation E)

Poor contact of brush.
Burnt commutator.
Commutator mica too high.

Shorted field coil
(Not applicable to Safari Citation E)

Shorted armature.
Weak brush spring tension.

Weak magnet
(Safari Citation E only)

Worn bushings.

Weak battery.

Shorted battery cell(s).

Poor contact of battery terminal(s).

Open circuit between starter switch
and solenoid switch.

Poor battery ground cable
connection.

Replace solenoid switch

Replace solenoid switch.

Replace solenoid switch.

Straighten commutator and brush.
Turn commutator in lathe.
Undercut mica.

Repair or replace yoke.

Repair or replace armature.
Replace spring.

Replace yoke assembly.

Replace bushings.

Recharge battery.

Replace battery.

Clean and tighten terminal(s).

Repair.

Clean and tighten.

Starter turns, but
overrunning clutch pinion
does not mesh with ring
gear.

Worn clutch pinion gear.

Defective clutch.

Poor movement of clutch on splines.

Worn clutch bushing.
Worn starter bushing(s).

Worn ring gear.

Replace clutch.
Replace clutch.
Clcan and correct.
Replace clutch.
Replace bushing(s).

Replace ring gear.

Starter motor keeps
running.

Shorted solenoid switch winding(s}.
Melted solenoid switch contacts.

Starter switch returns poorly.

Replace solenoid switch.
Replace solenoid switch.

Replace ignition switch.

04-05-12




Section 04 ELECTRICAL
Sub-section 06 (TESTING PROCEDURE)

TESTING PROCEDURE

Two instruments are available to perform electrical test
on magneto system :

Bombardier ignition tester (P/N 419 0033 00}

{ )

I

Remrastionsl Prodwerts
Produin Abwrtaoh 50

) @ &
IGNITION TESTER 0

RESET INDICATOR

AQQQ0 004 014

Nippondenso CDI checker (P/N 419 0084 00)

A0Q00 004 020

The test to perform establishes the instrument to use as
follows :

TEST TO BE INSTRUMENT TO
PERFORMED USE
Spark test Nippondenso CDI checker
Generating coil .
(low speed) Either
Generating coil .
Either

(high speed)
Ignition module Nippondenso CDI checker
Ignition module diode Nippondenso CDI checker

Lighting coil(s) Bombardier ignition tester

For more information about operating and maintenance
of the testers, refer to their respective instruction manuals.

USE OF BOMBARDIER IGNITION
TESTER

AQ00 004 014

NOTE : This tester can verify generating coil {low,
high speed), lighting coil and ignition coit.

04-06-1
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TEST CONDITION

_All tests are performed on the vehicle at cranking speed.

Vigorous cranking against compression causes the fly-
wheel to snap over, raising the output higher than by
cranking without compression, therefore, do not remove
spark plug.

Test values listed are taken against compression.
Always crank vigorously as in actual starting.
Always proceed in the following order :

1. Connect tester P and N clip leads as illustrated for each
specific test.

2. Follow test procedure sequence.

3. After every test that lights the indicator lamp, reset
the indicator circuit by depressing the reset button.

ANALYSIS OF TEST RESULTS

Indicator lamp lights at specific setting

Output is as specified. Test results should repeat three
times. If readings do not repeat, output is erratic and cause
should be investigated (loose connections or components,
etc.).

Indicator lamp lights at lower setting

This indicates that the output is less than that designed
to operate in a satisfactory manner. However, before coming
1o the conclusion of a faulty condition be certain that correct
engine cranking conditions were met before condemning
the tested part.

indicator lamp does not light

One component is defective. Proceed as instructed to find
defective component.

Intermittent ignition problems

In dealing with intermittent problems there is no easy
diagnosis. For example, problems that occur only at
normal engine operating temperature have to be tested
under similar conditions.

In most cases of temperature and/or vibration failure, only
parts replacement can solve the problem as most of these
failures return to normal when engine is not running.

04-06-2

Multiple problems

There is always the possibility of more than one faulty
part. If after a component has been replaced, the problem
still persists, carefully repeat the complete test procedure
to find the other faulty part.

TEST

Breaker point ignition system
(247 engine type)

1. Generator coil output
1) Disconnect blue and black wires from terminal (15)
of ignition coil.

2) Attach tester P lead to blue and black wires previously
disconnected. Connect tester N lead to a good engine
ground.

Blue and
7 black wirgs

AQ02 004 011

3) Set tester dial and switch as follows :

ENGINE TYPE SWITCH POSITION DIAL

247 «HIGH» 75

4) Turn ignition key to ON position, disable emergency
cut-out button circuit and tether cut-out switch and
then crank engine.

Results:

a) Indicator lamp lights : Generating coil outputis up
to specifications. Repeat test at least three (3) times
to verify reading and check for consistency.
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b) Indicator lamp does not light : Generating coil output
is below specifications. This could be caused by a
faulty generating coil or breaker points. Check breaker
points condition and adjustment, and correct as
necessary. Repeat test. If lamp still does not light
the coil is defective and should be replaced.

2. Lighting coils output {247 engine type)

NOTE : There are two independent lighting coils ;

main (large) coil wires are yellow and yellow/black
while brake lighting coil (small) wircs are green and
green/black.

1} Disconnect wiring harness junction block at engine.

2) Connect tester leads as illustrated using two {2) har-
ness adaptors.

Large lighting coil : yellow and yellow/black wires
Small lighting coil : green and green/black {or ground) wires

Harness
adaptor

0

IGNITION TESTER 3 o
r M N

Low gs"’

AQ00 004 017

3) Set tester dial and switch as follows :

ENGINE TYPE SWITCH POSITION DIAL

247 «LOW» 85

4) Crank engine.

Results :

a) Indicator lamp lights : Lighting coil outputis up to
specifications. Repeat test at least three (3) times
to verify reading and consistency.

b) Indicator lamp does not light : Lighting coil is faulty.

CDI systems, coils output verification
(253, 377,467, 503, 536, 583 engine types)

1. lgnition coil output

1) Connect test adapter (clip) to spark plug cable (close
to plug).

2) Connect tester N test lead to test adapter (clip).

3) Connect tester P test lead to ground.

(TYPICAL)

ey

Y

= \‘j ""“i’_
______ " NS
&; @ \ \\ ) - N test lcad
AQQGO 004 043
4) Set tester switch and dial as follows:
TYPE SWITCH POSITION DIAL
253, 377, 467,
503, 536, 583 «LOW» 25

5} Turn ignition switch to ON position, set cut-out switch
and tether cut-out switch to ON position and then using
starter rope crank engine.

WARNING : To prevent powerful electric shocks

while cranking engine do not touch any electro-
nic ignition cpmponents (ignition coil, high tension wire,
wire harness, etc.).

NOQOTE : if engine starts, allow it to idle whilc obser-

ving indicator. Then, shut engine off.

6) Push reset button and repeat step b twice.

04-06-3
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Results:

a) Indicator lamp lights : Ignition system is OK.

b} Indicator lamp does not light on one or both cylin-
der: Proceed to test no. 2.

2. CDI unit control
1) Separate two-wire connector between CDI unit and coil.

2) Connect an ignition coil (known as being in good con-
dition) to the spark plug(s).

3) Connect ignition coil to CDI unit using jumper wires.
4) Connect tester P test lead to CDI unit black wire.
5) Connect tester N test lead to CDI unit white/blue wire.

Known good ignition coil

P test lead

Jumpers connected to CDI connector

A0Q0 004 044

6) Set tester switch and dial as follows :

Results:

a) indicator lamp lights : CDI unit is in good condition;
ignition coil is faulty.

b) Indicator lamp does not light : Reconnect ignition coil
and proceed to test no. 3.

3. High speed generator coil

1) Disconnect wires connectors from ignition module har-
ness at engine.

2) Connect tester P test lead to black/white wire and
connect tester N test lead to black/red wire at the
magneto harness.

(TYPICAL)

N test lead

AD00 004 018

ENGINE TYPE SWITCH POSITION DIAL
253, 377, 467,
503, 536, 583 «HIGH» 55

7) Turn ignition switch to ON position, set cut-out switch
and tether cut-out switch to ON position and then using
starter rope crank engine and observe indicator lamp.

WARNING : To prevent powerful electric shocks

while cranking engine do not touch any electro-
nic ignition components (ignition colil, high tension wire,
wire harness, etc.).

NOTE : If engine starts, allows it to idle while obser-

ving indicator. Then, shut engine off.

8) Push reset buttom and repeat step 7 twice.

04-06-4

3) Set tester switch and dial as follows :

ENGINE TYPE SWITCH POSITION DIAL
263, 377, 467, )
503, 536, 583, «ow 70

4) Turn ignition key to ON position, set cut-out switch
and tether cut-out switch to OFF position and then
crank engine.
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IGNITION COMPONENTS RESISTANCE
TEST

Disconnect the connectors of the ignition module (not
applicable to 247 engine type), ignition coil and junction
block(s) at engine. Check the resistance or continuity bet-
ween each terminals with a high sensitivity ohmmeter

and refer to the following :

x RESISTANCE 1989
PART NAME WIRE COLOR OHM ENGINE TYPE REMARKS
Generating coll BL with BR 3 -3.07 247
High speed : p 253, 377, 467,
generating coil BK/WH with BK/RD 28 - 4.2 503, 536, 583,
O
Y Low speed . 253, 377, 467,
Z | generating col BK with BK/RD 120 - 180 503, 536, 583,
<
= 0.38 - 0.58 247
Large lighting .
ol YL/BK with YL 091 . 03] 253, 3771 467,
503, 536, 583, if the reading is:
Small liahti 0Q) : short circuit
Srmal lanting GN with GN/BK 1.85 - 2.35 247 {1 : open circuit
BL #14 with BL #15 1.80 - 2.00 247
Primary
i . 2563, 377, 467,
BK with WH/BL 0.23 - 0.43 503 536, 583,
4 BL #15' withAhigh 3. 56K 547
e tension wire
O Secondary
= winding BR with high B
Q {spark plug tension wire 3 - 56K 253
'% cap removed)
End of each high 377, 467, 503
(@] [~ ’ . ’
- tension wire 3.85 - /15K 536, 583,
WH/BL with core
. wQ 253, 377, 467,
Insulation WH/BL with high 503 536, 583
tension wire
* COLOR CODE
BK BLACK GN GREEN
WH WHITE GY GREY
RD - RED Vi VIOLET
BL BLUE OR ORANGE
YL — YELLOW BR BROWN

04-06-8
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USE OF NIPPONDENSO CDI
CHECKER

AQ0C 004 020

NQTE : This checker can test generating coil (high,

low speed), ignition module (including diode test) and
spark test. Lighting coil cannot be checked with this in-
strument.

TEST CONDITION
Generating coil test (Hl and LO)

This test is performed on the vehicle at cranking speed.
The two generating coils are called high and low speed
generating coils. The checker indicates the output of these
coils by switching HI and LO positions as follows.

HI : Output of high speed generating coil.
LO : Output of high and low speed generating coil.

Analysis of this testis diagnosed by the number of LEDs
lit on the indicator.

CDI module test

The CDI checker bypasses the generating coil by sending
its own alternating current to the ignition module.

The output of the ignition module will be indicated on
the LED level indicator. Analysis of this test is diagnosed
by the LED level indicator.

CDI module diode test
(253,377,467,503,536,583 engine type)

The ignition module includes the diode which controls
the output of the generating coil according to the engine
speed. This checker can diagnose this diode. The result
will be indicated on the LED level indicator.

Spark test

Uses the ignition coil on vehicle to test the high tension
circuit.

NOTE : This checker cannot check the lighting coil
output.

For lighting colil test, refer to the Bombardier ignition tester
procedure.

BEFORE TESTING

To prevent engine from starting and erroneous indication
on the LED level indicator, remove the spark plug(s}).

CAUTION : To prevent dust or foreign matter from
being introduced inside the cylinder(s) when crank-
ing the engine, install a clean rag over the cylinder head.

Connect the power cord to the power source (115 volts
AC/60Hz).

CAUTION : To prevent any damage to the checker,

do not try other power source than the above
mentioned one and ensure that the checker is installed
on a plane surface, away from vehicle vibrations.

CONNECTION OF TEST WIRE
HARNESS

NOTE : A few terms found on the function selec-

tor of the nippondenso CDI checker are different from
the ones used in this section. Control unit and control
unit diode will be described as ignition module and igni-
tion module diode respectively, generator coil will be gener-
ating coil.
All 1989 CDI systems are designated as 4-5P ignition
type. Therefore harness ‘B’ from CDI checker kit must
be used to perform all test (it matches with code N° 2
frorm CDI checker chart).

04-06-7
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TEST WIRE
CODE NO | IGNITION TYPE | ENGINE TyPE | TEST WiR
) 263, 377, 467,
2 4-5P 503 536, 583, 8

a) Connect the test wire harness to the checker aligning
the arrow marks.

E—T
: &= Connect

L Push to disconnect
== 3 .
(lb

e=F /

AQCO 004 021

b} Disconnect the connectors between magneto and igni-
tion module.

CAUTION : Never pull the wire harness to dis-
connect.

ADQOO 004 022

¢) Securely connect the connectors of test wire harness
"B’ according to the following figures.

vCAUTION: When connecting, be sure that the
test wire harness does not interfere with moving
part of engine.

04-06-8

Vehicle wiring

Q@@ﬁ////

Breakeriess
magneto

Ignition coil

Ignition
module

AQQO 004 023

Test wire harness linked with vehicle wiring

To CD! checker

- Test wire
[[-J },u harness ‘B’
/" —
Breakerless a F
magneto
80 (= L
Ignition coll

)

lgnition
module

AQO0Q 004 035

TEST

a) Turn the power switch on. Then one LED or two LEDs
will tight to indicate the checker is operating. Reset
the indication circuit by depressing the reset switch.
One LED will remain to indicate the checker is opera-
ting.

NOTE : After every test when the LED level indi-
cator holds its indication a few minutes, reset the
indication circuit by depressing the reset switch.

b) Set the selector to the desired position.
c) Perform each test.

NOTE : When cranking the manual starter type en-
gine, perform it repeatediy.
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d) If the test results are over or lower than the limit, see
“Analysis of test’".

NQTE : Test should be repeated two or three times.

If reading does not repeat, output is erratic and
cause should be investigated. (Loose connection of com-
ponents, etc.).

Spark test

a) Before performing this test, ensure that the ignition
module and its diode have been checked.

b} Disconnect the checker test wire harness from the
ignition module output side.

d) Connect the grounding wire to the CDI checker and
to a bare surface of the engine.

Y“ ’} Test wire

LIRN g~ harness
( 8 "\“—-—::-—j
]

{80 H (B &
§ Ignition coil
D Disconnect

Ignition
module

Breakerless
magneto

%}Mﬂ

A000 004 035

AQO0 004 025

c) Connect the ignition coil connector to the ignition
module connector.

Test wire
harness
(« P
‘LM } 1

(D’ (8 o ==

Breakerless
magneto

Unused

Connect

Ignition coil
Ignition
module

A000 004 036

e) Set the selector to CONTROL UNIT position.

f) Remove the noise suppressor and the protection cap
from the end of high-tension wire.

Protection cap

e

High-tension cable

Noise
sSUppressor

AOQQ0 004 026

g) Keep a distance of 5 mm (3/16 in) or less between
bare surface of the engine and end of high-tension
cable and depress the START SWITCH. Then spark will
take place between them.

04-06-9
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! {

l 5 mm or less (3/16 in}
Hold by
insulation ,
R

AQ00 004 027

WARNING : Do not touch the high tension wire
while doing the procedure. Hold high tension wire
with an insulator.

Generating coil test

a) This test should be performed at both HI & LO switch
positions. Switch LO position and set the selector to
GENERATOR COIL position.

b) Crank the engine and read the LED level indicator.
Reading should be from 2 to 8.

c) Switch to Hi position and repeat procedure. Reading
should be from 2 to 8.

04-06-10

Ignition module test

a) To perform this test, switch can be at LO or Hl position.
b) Set the selector to CONTROL UNIT position.

c) Depress START switch for b seconds minimum and
read LED level indicator. Reading should be from 4 to 5.

Ignition module diode test

a) Set the selector to CONTROL UNIT DIODE position.
Then, four or five LEDs will light. If four or five LEDs
do not light, check the power source and that the se-
lector and switches are positioned correctly.

b) Depress the START switch and read LED level indicator.
Reading should be from 6 to 8.
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ANALYSIS OF TEST RESULT

After every test, perform the diagnosis comparing with
the diagnostic chart as shown below (as found on CD!

checker).
LEVEL INDICATOR
ngE IG-,'\-I\I{EgN CHECK PART 1 HARNESS ENGINE TYPE
ol 1 213|456 |7(18189%
HI
Generator
coil
LO
253, 377, 467
2 o B 503, 536, 583

Control unit

Control unit diode

*NG = Not good

If the reading of the LED level indicator is outside of the shaded "OK’’ range, refer to "‘Analysis of test result’” as
described hereafter.

04-06-11
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TROUBLE SHOOTING CHART — NIPPONDENSO CDI SYSTEMS

—— —]

SPARK TEST

{Ignition module must —» —
have been checked first)

5 mm (3/16 ') SPARK
TAKES PLACE

5 mm (3/16 ') SPARK
DOES NOT TAKE PLACE

\i

IGNITION COIL AND
HIGH TENSION WIRE
ARE GOOD

CHECK IGNITION
TIMING

04-06-12

FAULTY IGNITION COIL
OR HIGH TENSION WIRE

REPLACE IGNITION COIL
OR HIGH TENSION WIRE

PERFORM A NEW SPARK TEST




£1-90-v0

GENERATING COIL
TEST

ONE LED LIGHTS

/

\

M

FEW LED's LIGHT LOWER
THAN THE CORRECT VALUE

LED’s LIGHT AT
CORRECT VALUE

/

X

SWITCHES AND/OR SELECTOR

ARE IMPROPERLY SET

REPEAT THE TEST WITH
MORE POWERFUL CRANKING

GENERATING COIL
IS CORRECT

Y r

YES NO

\

ﬂ

SET SWITCHES AND/OR

SELECTOR PROPERLY

Y

GENERATING COIL 1S
OPEN-CIRCUITED

/

REPLACE GENERATING
COIL

[

LED's LIGHT AT
CORRECT VALUE

Y

FULL LED LIGHT

]

L

MALFUNCTION OF CHECKER

HAVE IT REPAIRED

READING STILL
LOWER THAN THE
CORRECT VALUE

LOOSE CONNECTION
OF CONNECTORS

VERIFY
CONNECTIONS

\

GENERATING COIL
IS CORRECT

SHORT-CIRCUITED

GENERATING COIL OR A
DECREASE OF FORCE N

THE ROTOR MAGNET

/

REPLACE GENERATING
COIL OR FLYWHEEL

PERFORM A NEW

GENERATING COIL TEST

POWER SOURCE
{115 VOLTS/60 Hz)
IS FAULTY

VERIFY POWER
SOURCE

\

CHECK IGNITION
TIMING

90 uonoas-qng

(34NA300Hd ONILSTL)

TVJ1410373 0 uonossg
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IGNITION MODULE DIODE TEST
(4-5P ONLY)

AFTER THE START SWITCH
HAS BEEN DEPRESSED

Y v Y

READING DOES NOT READING IS AT READING ShalaES SUT
CHANGE THE CORRECT VALUE S o
v Y Y
IGNITION MODULE DIODE IGNITION MODULE DIODE IGNITION MODULE DIODE
IS OPEN-CIRCUITED IS GOOD IS SHORT-CIRCUITED

A

REPLACE IGNITION MODULE

Y

Y

PERFORM A NEW
IGNITION MODULE DIODE
TEST

CHECK IGNITION
TIMING

04-06-14
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VOLTAGE REGULATOR INSPECTION

A faulty voltage regulator is often responsible of frequent
burned bulbs.

TESTING PROCEDURE

The regulator ground must be checked to ensure the cir-
cuit is complete. If necessary, connect a good ground
wire from the regulator to the engine.

A) Quick test without voltmeter

In case of a voltmeter is not on hand, a visual test can
be performed with satisfactory result.

Disconnect all lights and electric equipment.

White engine is running, disconnect and connect regu-
lator connector several times checking for a spark.

A spark on regulator terminal indicates a good and work-
ing regulator.

B) Voltmeter test

NOTE : Use a voltmeter able to read alternating
current (AC)

The lighting system must be turned on.

Connect the red wire of the voltmeter to the black/yel-

low wire at the bulb connector.

Connect the black wire of the voltmeter to a good ground.

Lift the rear of vehicle and support with a mechanical stand.

Start the engine at an idle without opening the throttle.
WARNING : Ensure the track is free of particles
which might be thrown out while track is rotating.

Keep hands, tools, feet and clothing clear of track.

Ensure no-one is standing in close proximity to the ve-
hicle.

Slowly open the throttle and accelerate the engine to
increase the RPM.

If the meter reads over 15 volts, the regulator is defec-
tive and must be replaced.

CAUTION : Do not increase the RPM so the vol-
tage exceeds 15 V as the bulb(s) will burn.

NOTE : Whatever the voltmeter type used (peak

voltage or RMS) the voltage must not exceed 15 V
(a defective regulator will allow voltage to exceed 15 V
as engine RPM is increased).

04-06-15
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BOGIE WHEELS

31 Nem
(23 bfeft)

A002 005 026

Elan
4 Wheels, single spring

(23 Ibfsft)

NESECINERENEN

. Wheel support

Spring

. Lock washer (cross shaft)

Cap screw (cross shaft)
Cross shaft

. Grease cap
. Nut (flange)

8. Inner flange
9. Bearing

10. Wheel! tire
17. Outer flange
12. Bolt (flange)
13. Grease fitting

05-01-1
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REMOVAL

Raise and block rear of vehicle off the ground.

Release track tension by unlocking the link plate springs
using an appropriate tool.

Link plate springs

) i—
IR

AO001 005 016

3,4,5, Lock washer, cap screw & cross shaft

Starting at center bogic wheel set, remove cap screws
and lock washers securing cross shaft to frame.

NOTE : To prevent the cross shaft from rotating with-
in the cross support, wedge a screwdriver blade
between the cross shaft and cross support.

NOTE : Since spring diameter may vary depending

on actual installation location, it is important to iden-
tify the installation of each bogie wheel set. Observe this
position when reinstalling sets.

Repeat operation for remaining bogie wheel sets.
DISASSEMBLY & ASSEMBLY
1, Wheel support

Heat spring anchor on wheel support before attempting
to open or close anchor.

5, Cross shaft

Clean then lubricate cross shaft with low temperature grease
(PIN 413 7061 00) before installation.

1,9, Wheel support & bearing

Always pull or push bearing by inner race. When instal-
ling bearing on wheel support, position bearing shield
towards inner flange, then press down until bearing is
sitting flush with support end.

Then notch (3 notches) wheel support with a cold chisel
to secure the bearing in place.

CroSS

2)

A

A002 005 002

X~

Cross shaft

Cold chisel

!

Bearing shield
on this side

AQ02 005 003

Remove bogie wheel set.
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7,12, Flange nut & bolt

Bogie wheels are factory riveted. When separation is
necessary, remove rivets securing wheel tire and flanges
using a 3/16 in dia. drill. Secure flanges and tire using
bolts (1/4-20 x 3/4 in) and nuts. Tighten in the following se-
quence to 5 Nem (44 [bfein).

1@/3

Torque sequence

AQ02 005 004

INSTALLATION

3,4,5, Lock washer, capscrew & cross shaft

With rear of vehicle supported off the ground, position
front bogie wheel set and secure to frame using lock was-
hers and capscrews. Secure rear set then remaining set
to frame.

NQTE : The wider bogie wheels should be towards
the front of the vehicle.

Front

ELAN oy

AQ02 005 005

Using an appropriate tool, apply track tension by hook-
ing the link plate springs into the anchors.

Lubricate each bogie wheel until new grease appears at
joint. Wipe off excess grease (grease PIN 413 7061 Q0).

NOTE : To adjust the track tension and alignment
refer to section 05-10.

05-01-3
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SLIDE SUSPENSION

“TORQUE REACTION TYPE SUSPENSION

Tundra
Tundra LT

) ~.
@ a . a 7 -25 T
) 26 43 Nem’ ~
- %) \%32 \bf-ff)//

< //31

9 Nem
(80 Ibfein)

A005 005 005

05-02-1
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. Rear axle

. Spacer

. Square nut (2)

Adjustment screw M10 x 75 mm (2)
. Nut MT0 (2)

. Adjustment plate (2)

. Rivet (20)

. Spacer (2)

. Idler wheel (2)

10. Washer (2}

17. Screw MT10 x 35 (2)

12. Upper idler shaft (2 on LT mode/)
13. Idler wheel (2) (4 on L7 model)
14. Spacer (2) (4 on LT model}

15. Lock washer (2} (4 on LT model)
76. Screw (2) (4 on LT model)

17. Loctite 242

18. Cross shaft (2)

19. Rear spring (2)

20. Bushing (4)

21. Rear arm

22. Clevis pin

23. Grease fitting

24. Cotrer pin (9)

25. Adjustment cam (4)

26. Clevis pin (4)

27. Rubber stopper (2)

28. Rivet (8

29. Lock washer 10 mm (8)

30. Screw M10 x 35 (2)

31. Shiding support (2)

32. Clevis pin (2)

33. Center idler shaft (LT model only)

©E N O A W -

34. [dler wheel (2) (4 on LT model)
35. Spacer (2) (4 on LT model)

36. Whee! support (2) (4 on LT model)
37. Lock washer 10 mm (2) (LT model only)
38. Screw M10 x 35 (2} (LT model only)
39. Tube (2)

40. Shack absorber

417. Bushing

42. Reinforcement strip

43. Screw M10 x 35 (6)

44. Spirol pin (2)

45. Slider pad (4)

46. Front idler shaft

47. Spacer tube

48. Spacer (2)

49. Front spring (2)

50. Bolt M5 x 20 (2)

51. Front arm

52. Clevis pin (2)

53. Front arm bracket (4)

54. Rubber stopper (2)

55. Spacer (2)

56. Slider shoe (2)

57 Lock washer 8 mm (2)

58. Screw M8 x 40

59. Stop nut M8 (2)

60. Washer (2)

61. Stopper strap

62. Screw M8 x 40

63. Stop nut M5 (2)

64. Runner (2)

65. Flat washer 72 mm (2)

REMOVAL

NOTE : To prevent cross shaft from turning when
unscrewing screws assembled with Loctite, proceed
as follows :

— Loosen one screw then retighten.
Remove the other screw.
— Remove the first one.

411, Adjustment screw & screw

Release track tension by loosening wheel retaining screw
and adjustment screw located on inner side of rear idler
wheel.

05-02-2

(TYPICAL)

Adjustment
screw

A009 005 001

Wheel!
retaining screw







Section 05 SUSPENSION
Sub-section 02 (SLIDE SUSPENSION)

50,56,63,64, Bolt, slider shoe, Nut & runner

To replace a worn slider shoe, remove the front bolt and
stop nut then slide the shoe rearwards out of the runner.

CAUTION : Slider shoes must always be replac-
ed in pairs.

45, Slider pad

Install the wider edge on top (each side of the runner).

Wider edge Wider edge
on top < ’1 « > on top

AQ05 005 006

Flat head punch

Adjustment
plate

Runner

Metal block

A007 005 002

CAUTION : Make sure slider pads are well in-
stalled. Check sliding action when sliding sup-
ports are installed.

6,7,42,53, Adjustment plate, rivet
reinforcement strip & front arm bracket

To remove the rivets securing the reinforcement strip, the
adjustment plate and the from arm bracket, cut rivet heads
off using a chisel

At assembly, position the rivet head toward the outside
of the assembly. Support the rivet head against a metal
block, as shown, and use a flat head punch to secure
the rivet in place.

05-02-4

NOTE : Rivets can be substituted with 3/16 in x 3/4
in long screws and flanged elastic stop nuts. Always
position screw head outside the assembly.

46,53, Front idler shaft & front arm bracket

The front idler shaft must be positioned in the front hole
of the front arm bracket.

Rear hole

Front hole

T

Rear of vehicle

A007 005 003




Section 05 SUSPENSION
Sub-section 02 (SLIDE SUSPENSION)

31, Sliding support

Sliding support must be installed with offset toward
front.

A007 005 005

Right hand side

Q

Lowest position

AO007 005 004

16,17,30,58, Screw & Loctite 242

Clean all screw threads. Prior to assembling, apply low
temperature grease (P/N 413 7061 00) on cross shafts
and Loctite 242 or equivalent on threads.
19,20,49, Bushing, front & rear springs

Prior to assembly, identify front and rear springs.
Make sure 10 insert nylon bushings inside springs.

SPRING
LOCATION MODEL COLOR
Tundra Midnight
Front Tundra LT blue
Tundra .
Rear Tundra LT Violet

INSTALLATION

Preparation

25, Adjustment cam

At assembly, position the adjustment cams at the lowest
position.

1,4,8, Rear axle, adjustment screw & spacer

Unscrew adjustment screws as far as possible to push
the rear axle forward.

Make sure each adjustment screw is engaged in spacer
and rear axle hales.

Installation

Lift the rear of vehicle, install front portion of suspen-
sion into frame.

{TYPICAL)

Installing front portion
of suspension

AQ03 005 007

05-02-5



Section 05 SUSPENSION
Sub-section 02 (SLIDE SUSPENSION)

18,29,43,51, Cross shaft, lock washer, screw
& front arm
Insert a screwdriver into one side of frame to maintain

cross shaft when installing screw into hole on other
side. Do not tighten.

Remove the screwdriver and install screw.

(TYPICAL)

insert a screwdriver
on one side to
support cross shaft

A003 005 008

(TYPICAL)

Upper idler

A003 005 010 wheel set

18,21,29,30, Cross shaft, rear arm,

lock washer & screw

Lower the vehicle and install screws in rear cross shaft.
Reposition vehicle on ground.

Remove chaincase and oil injection reservoir vent hole
plugs.

30,43, Screw

Torgue four suspension retaining screws to 43 Nem ~

(32 Ibfeft).

12,14 15,16, Upper idler wheel shaft, spacer,
lock washer & screw

Reinstall upper idler wheels set(s). Make sure to install
spacers on shaft ends.

05-02-6

19,49, Front & rear springs

Make sure adjustment cams are at the lowest position,
install springs.

NOTE : Holes in the frame provide the possibility

of relocating the suspension arms for additional
track tension adjustment. If the slide suspension adjust-
ment screws are at maximum adjustment and the sus-
pension arms are in the front holes of the frame, it is
possible to move the suspension arms to the rear holes
and obtain additional track tension adjustment.

CAUTION : Ensure that suspension arms are at

the same position on each side of the frame at
the front and at the rear, to avoid any damage to the
suspension and the track.

(TYPICAL)

Rear hole Rear hole

From‘hole

Front hole

AQ00 005 Q01

NOTE : To adjust the track tension and alignment
refer to section 05-10.












Section 05 SUSPENSION
Sub-section 02 (SLIDE SUSPENSION)

14,25, Rear arm & screw

Remove both screws securing rear arm to frame.

Plug vent holes in chaincase filler cap and oil injection
reservoir cap to prevent leaks.

Using appropriate eguipment, lift rear of vehicle at least
110 em (43 in).

AQ03 005 013

Check that there is a gap between spring ends and
frame so the springs do not exert any pressure on the
suspension.

Required

N [R= Qv
N AT BT
o
YAAA D o e
AL 7 7
o ey A e

AOC3 005 006

Remove both screws securing the front arm to frame.

05-02-10

DISASSEMBLY & ASSEMBLY
39, Stopper strap

Inspect strap for wear or cracks and boit and nut for
tightness. If loose, inspect hole for deformation. Re-
place stopper strap if required. Make sure it is attached
through the 2nd hole from its end. Torque nutto 7 Nem
(62 |bfein).

forgue to
7/ Nem (62 (bfein)

2nd hole

ADOC 005 018

42,43,47,48, Stop nut, runner, slider shoe,
& screw

To replace a worn stider shoe, remove the front screw
and stop nut then slide the shoe rearwards out of the
runner.

CAUTION : Slider shoes must always be replac-
ed in pairs.

34,35,36, push nut, rubber stopper, & rivet

Pry off push nut with a screwdriver to remove. To in-
stall, press push nut while retaining rivet.












Section 05 SUSPENSION
Sub-section 02 (SLIDE SUSPENSION)

39, Stopper strap

The function of the suspension stopper strap is to con-
trol the transfer of vehicle weight during acceleration.
The longer the belt, the more the weight will be trans-
ferred to the track to provide a better traction. The
shorter the belt, the lesser the weight transferred to the
track, thus maintaining a more positive direction. Ad-
justing holes on the stopper strap allow to adjust it ac-
cording to drivers’ requirements, field and/or snow con-
ditions.

For normal use locate bolt through 21d hole from strap
end.

WARNING : Always torque the nut to 7 Nem
(62 Ibfein).

7 Nem
(62 Ibfein)

2 hole

A000 005 018

05-02-14



Section 06 SUSPENSION
Sub-section 03 (TRS 6 SUSPENSION)

TRS 6 SUSPENSION

Safari Scout/E

48 Nem
(35 Ibfeft)

|
48 Nem
(35 Ibfeft)
56

10 Nem
(89 [bfein)

48 Nem
(35 Ibfeft)

AQ09 005 020

05-03-1




Section 05 SUSPENSION

Sub-section 03 (TRS 6 SUSPENSION)

. Spacer tube

Rear axle

Hexagonal wrench (cam adjustment)
Pivotr arm

Pivor shaft (2)

Hexagonal nut M10 (2)

ARH & L.H. adjustment plates

. Rivet (36)

10. Square nut (2)

77. Lock washer 8 mm (4)

12. Hexagonal head cap screw M& x 20 (4)
13. Loctite 242

74. Spacer tube

75. Idler wheel

16. Washer (2)

17. Hexagonal head cap screw M710 x 35 (2)
18. Idler shaft

19. Snap ring (2)

20. Ball bearing (2)

21. ldler wheel (2)

22. Spacer (2)

23. Rear arm

24. Clevis pin

25. Grease fitting (3)

26. Cotter pin

27. Rear cross shaft

28. Bushing (2)

29. Lock washer 8 mm (2)

30. Hexagonal head cap screw M8 x 25 (2)
31. R.H. & L.H. adjustment cams (4)

32. Flat washer (4)

33. Cotter pin (4)

34. Rear R.H. & L.H. springs

35. Bushing(4)

36. Lock washer 10 mm (4)

DN A LN~

Hexagonal adjustment screw MT10 x 110 (2}

37. Hexagonal head cap screw MT10 x 35 (4)
38. Swaged tube

39. Shock absorber

40. Auto-lock bushing

47. Reinforcement bracker (4)

42. Hexagonal head cap screw M10 x 35 (2)
43. Center axle

44. [dler wheel (2)

45. Washer (2)

46. Spacer tube (2)

47. Wheel support (2)

48. push nut (8)

49. Rubber stopper (4)

50. Hexagonal head cap screw M10 x 35 (2)
51. Rivet (8)

52. Upper front cross shaft

53. Front arm

54. Front A.H. & L.H. springs

55. Lower front cross shaft

56. Front arm support (2)

57. Hexagonal head cap screw M10 x 35 (2)
58. Hexagonal elastic stop nut M8

59. Washer (2)

60. Stopper strap

617. Hexagonal head cap screw M8 x 45

62. Cross shaft

63. Spacer tube

64. Front wheel support (2)

65. Reinforcement strip (2)

66. Ildler wheel

67. Washer (2)

68. Hexagonal head cap screw M10 x 35 (2)
69. Hexagonal elastic stop nut M5 (2)

70. Runner (2}

71. Slider shoe (2)

72. Slotted head machine screw M5 x 20 (2)

REMOVAL

NOTE : To prevent cross shaft from turning when
unscrewing screws assembled with Loctite, proceed

as follows :

— Loosen one screw then retighten.
— Remove the other screw.

— Remove the first one.

717, Adjustment screw & screw

Release track tension by loosening wheel retaining screws
and adjustment screws located on inner side of rear idler

wheels.

05-03-2

(TYPICAL)

Adjustment screw

Wheel

taining screw
A009 005 001 rete 9







Section 05 SUSPENSION
Sub-section 03 (TRS 6 SUSPENSION)

8,9,41,65, Adjustment plates, rivet,
reinforcement bracket & reinforcement strip

To remove the rivets securing the reinforcement strip, the
adjustment plate and the reinforcement bracket, cut rivet
heads off using a chisel.

At assembly, position the rivet head toward the outside
of the assembly. Support the rivet head against a metal
block, as shown, and use a flat head punch to secure
the rivet in place.

Flat head punch

Adjustment
plate

Runner

Metal block

AQ07 005 002

Spring
location Model Color
Front Safari Scout/E Orange
Rear Safari Scout/E Purple
INSTALLATION

Preparation

31, Adjustment cam

- - At assembly, position the adjustment cams at the
lowest position.

NOTE : Rivets can be substituted with 3/16 x 3/4
in long screws and flanged elastic stop nuts. Always
position screw head outside the assembly.

24,26,39, Clevis pin, cotter pin &
shock absorber

Install clevis pin head toward right hand side of vehicle.

12,13,30,37,42,50,57,68, Screw, &
Loctite 242

Clean all screw threads. Prior to assembly, apply low tem-
perature grease (P/N 413 7061 00) on cross shafts and
Loctite 242 or equivalent on threads.

34,35,54, Bushing, front & rear springs

Prior to assembly, identify front and rear springs. Make
sure to insert nylon bushings inside springs.

05-03-4

Right hand side

Q
{.owest position (Q

\

ADO7 005 004

2, Rear axle

— Unscrew adjustment screws as far as possible and push
the rear axle forward.

Installation

Lift rear of vehicle. Install front portion of suspension into
frame, as shown.

(TYPICAL)

Installing front portion
of suspension

AQ03 005 007




Section 05 SUSPENSION
Sub-section 03 (TRS 6 SUSPENSION)

37,52,63, Cross shaft & front arm

— Insert a screwdriver into one side of frame to support
cross shaft while installing screw in hole on other side.
Do not tighten yet.

(TYPICAL)

Screwdriver

Insert a screwdriver
on one side to
support ¢ross shaft

AO0Q3 005 008

Front hole

Rear hole Rear hole

AQ(OO 005 001

23,27,37, Rear arm, cross shaft & screw

— Lower the vehicle to install screws in rear cross shaft.
— Reposition vehicle on ground.

— Remove chaincase and oil injection reservoir vent hole
plugs.

37, Screw

Torgue four suspension retaining screws to 41 Nem (30
Ibfeft).

34,54, Front & rear springs

Make sure adjustment cams are at the lowest position.
Install springs using tool P/N 529 0050 00.

NOTE : Holes in the frame provide the possibility of

relocating the suspension arms for additional track
tension adjustment. If the slide suspension adjustment
screws are at maximum adjustment and the suspension
arms are in the front holes of the frame, it is possible to
move the suspension arms to the rear holes and obtain
additional track tension adjustment.

CAUTION : Ensure that suspension arms are at

the same position on each side of the frame at
the front and at the rear, to avoid any damage to the
suspension and the track.

4,8, pivot arm & adjustment plate

When relocating front and rear suspension arms en-
sure that the pivot arm is as perpendicular to the track
as possible by locating it in the first or second hole of
each adjustment plate.

Second hole

Pivot arm
Perpendicular to track

First hole

AD00 005 002

25, Grease fitting

Lubricate front and rear arms through grease fittings until
grease appears at joints. Use low temperature grease only
(P/N 413 7061 00).

05-03-5









Section 05 SUSPENSION
Sub-section 04

(SP SUSPENSION)

1. Spring collar (2) 36. Axle (2)

2. Spring (2) 36. Push nut (8)

3. Adjuster ring (2} 37. Rubber stopper (4)

4. Cap screw MT10 x 45 (4) 38. Rivet (8)

5. Lock washer 10 mm (4) 39. Runner (2)

6. Washer (6) 40. Elastic stop nut (2)

7. Shock absorber (2) 47. Tension stopper (2)

8. Axle 42. Elastic stop nut M10 (2)
9. Ildler wheel (2) 43. Cap screw M10 x 85 (2)
10. Spacer (2) 44, Washer (2)
17. Rear axle 45. Washer (2)
12. Spacer (2) 46. Nylon bushing (2)
13. ldler wheel (2} 47. Bushing (2)
14. Washer (4) 48 R.H. & L.H. front springs
15. Lock washer (74) 49. Washer (2)
716. Cap screw M10 x 35 (10) 50. Slider shoe (2)

17. Grease fitting (3) 51. Washer (2)

18. Rear arm 52. Cap screw M8 x 45
19. Rear cross shaft 53. Washer (2)

20. Bushing (2) 54. Stopper strap

27. Loctite 242 55. Elastic stop nut M8 (2)

. Lock washer 8 mm (6)
. Cap screw M8 x 25 (6)
. Center axle

. Idler wheel (2)

56. Cross support

57. Washer (2)

58. Cap screw M6 x 25 (2)
59. Cross shaft

26. Spacer (2) 60. Elastic stop nut M6
27. Pivot arm 61. Flat washer (2)

28. Pivot shaft (2) &62. tHousing (2)

29. Washer (2) 63. Cap screw M6 x 20

30. Front arm 64. Idler wheel (2)

37. Front cross shaft 66. Loctite 271

32. Cotter pin (2) 66. Suspension adjuster wrench (shock absorber)
33. Washer (4) 67. Hexagonal wrench (cam adjustment)

. RHH & LH. adjuster cams

68. Cap screw M10 x 90 mm (10)

REMOVAL

(TYPICAL)

NOTE : To prevent cross shaft from turning when
unscrewing screws assembled with Loctite, proceed
as follows :

— Loosen one screw then retighten.
— Remove the other one.

— Remove the first one.

16,43, Screw & adjustment screw

Release track tension by loosening wheel retaining screws
and adjustment screws located on inner side of rear idler
wheels,

Adjustment '
screw sl Wheel retaining
screw

A014 005 001

05-04-2






Section 05 SUSPENSION
Sub-section 04 (SP SUSPENSION)

DISASSEMBLY & ASSEMBLY
54, Stopper strap

Inspect strap for wear or cracks and bolt and nut for tight-
ness. If loose, inspect hole for deformation. Replace stop-
per strap as required. For normal use, insert boit through
holes as shown. Torque nut to 10 Nem (89 Ibfein).

bt hole

(89 Ibfein)

A020 005 004

39,50,57,58,60, Runner, slider shoe, screw,
washer & nut

To replace a worn slider shoe, remove the front screw and
stop nut then slide the shoe rearwards out of the runner.

CAUTION : Slider shoes must always be repla-
ced in pairs.

16,21,23,68, Screw & Loctite 242

Clean all screw threads. Prior to assembly, apply low tem-
perature grease (P/N 413 7061 00) on cross shafts and
Loctite 242 or equivalent on threads.

46,47,68, Bushing, metal bushing & screw

Ensure bushing and metal bushing are in place inside front
springs. Torque front spring retaining screw to 38 Nem
(28 Ibfeft).

12, Spacer

Hole in rear axle must face forward. Hole in spacer must
align with hole in rear axle.

05-04-4

Hole in
rear axle

Spacer

AQ21 005 004

INSTALLATION

Preparation

3,34, Adjuster ring & adjustment cam

At assembly, position the adjustment cams at the lowest
position.

Front adjustment cam

Right hand side

) Lowest position

D]

AQ07 005 004













Section 05 SUSPENSION
Sub-section 04 (SP SUSPENSION)

Lowest Rubber bumper against
shock body

position
C

i —

b

A

Spring collar

A015 005 027

INSTALLATION

Install the shock assembly on vehicle and torque retaining
bolts to 61 Nem (45 [bfeft).

— Tighten spring remover screw until the spring collar
can be removed.

— Unscrew spring remover screw until shock spring pres-
sure is fully released and remove spring.

-— Installation is the reverse procedure,

NOTE : Always set adjuster ring to the lowest position
when dissassembling or assembling shock spring.

NOTE : The standard springs have a different coil
pitch at each end. Position the higher coil pitch
at the top of the shock absorber.

Torque to
61 Nem (45 Ibfeft)

Torque to
61 Nem {45 Ibfeft)

A014 005 020

‘This end at the top
# of shock absorber

co}iT igir:ch (;:/_;335___

PR

—

Low *}
coil pitch -

AQ14 005 010

Install shock cover and torque retaining screws to 2.6
Nem (23 Ibfein).

05-04-8

(TYPICAL)

Torque to
2.6 Nem (23 Ibfein}

A019 005 012










Section 05 SUSPENSION
Sub-section 04

(SP SUSPENSION)

SPECIFICATIONS

Shock absorber springs

PART COMPRES. STANDARD | NUMBER OF FREE SPRING INSIDE WIRE COMPRES. COLOR
NUMBER STRENGTH ON cous LENGTH RATE DIAMETER DIAMETER LENGTH COBE
+ 3 mm {12") + 0.7 N/mm + 0.05 mm
(41 1bffin) (.002")
503 0694 Soft _ 15.6 289 mm 19.25/28.0 N/mm 38.4 mm 7.14 mm 107.1 mm Green/
94 00 o (11.39") {110/ 160 Ibf /in) (181 (.2817) (4.227) vellow
Safari Saga
503 1009 00 i 15.2 288 mm 21.9/31.5 N/mm 38.1 mm 7.14 mm 108,5 mm Yellow
Voyageur (11.34") 11257180 Ibf /in) {1.50"") (.2817) (4.27") 2
Safari 292 mm 21.9/36.8 N/mm 381 mm 9m 167 mm
503 1008 00 Escapade 205 111.50) (126210 Ibf /in) (150"} 311 (6.38") Blue/blue
{' 286.3 mm 21.0/47.3 N/mm 38.1 mm 7.9 154 mm o /
503 0988 00 Hard - 19.5 (M.27") 11207270 Ibf /i) (1.50") (311 (6.06) b

Spring description

,1 ‘< Wire
diameter

Inside
diameter | -
JY_ .
i< Free length =‘|
AQ014 005 014
Shock absorbers
LENGTH COLLAPSED
PART FULL LENGTH (EXTENDED)
NUMBER STROKE AT BUMPER AT SPRING RETAINER
CONTACT CONTACT
118 mm 248 mm 225 mm 344.4 mm
414 5999 00 14.69") (9.76") (8.86") 113.66"")
Shock description
l< Shock length ~|
\ ft— Stroke —] v‘
| ] jn
A
Rubber Spring
AOTS 005 048 bumper retainer

05-04-1









Section 05 SUSPENSION
Sub-section 05 (PRS SUSPENSION)

1. Runner (2) 52 Bolt M10 x 45
2. Slider shoe (2) 53. Cotter pin
3. Hexagonal head cap screw M6 x 20 (2) b4. Center axle
4. Flat washer (2) 55. Washer (2)
5. Hexagonal elastic stop nut M6 (2) 56. Spacer (2)
6. Hexagonal head cap screw (4) &57. Rear shackle
/. Spring lock washer 10 mm (12) 58. Grease fitting (2)
8. Washer (4) 59. Rear shackle lower axle
9. Idler wheel (4) 60. Rear arm
10. Balf bearing 6205 (6) 61. Grease fitting
11. Retaining ring (6} 62. Rear shackle upper axle
12. Hexagonal head cap screw M6 x 20 (6} 63. Cup (2}
13. Housing (2} 64. Hexagonal head cap screw M10 x 25 (2)
14. Hexagonal flanged elastic stop nut M6 (6) 65. Cross pivot
15. Front axle 66. Flat washer 10.5 mm (4)
16. Front shackle 6/. Spring lock washer 10 mm (4)
17. Grease fitting (3) 68. Hexagonal head cap screw M10 x 35 (2)
18. Front swing arm 69. Axle
19. Grease fitting 70. Idler wheel and circlip (2)
20. Hexagonal head cap screw M8 x 55 (2) 71. Ball bearing (2)
21. Spacer (2) 72. Spacer (2)
22. Hexagonal elastic stop nut M8 (2) 73. Lock washer 8 mm (2)
23. Long welded screw 74. Hexagonal head cap screw M8 x 25 (2)
24. Front swing arm axle 75. Rear shock body (2)
25. Hexagonal elastic stop nut M10 (2) 76. Spring stopper (2)
26. Front arm 77. Rear shock spring (2)
27. Grease fitting (2) /8. Thrust washer (4)
28. Front arm upper axle 79. Adjuster ring (2)
29. R.H. retainer plate 80. Hexagonal head cap screw M10 x 25 (2)
L.H. retainer plate 81. Spacer (2)
30. Hexagonal head cap screw M10 x 35 (6) 82. Rear shock pivot
31. Hexagonal head cap screw M8 x 16 (4} 83. Inner spacer
32. Spring lock washer M8 (4) 84. Rear axle
33. Flat washer 8.4 mm (4) 86. Quter spacer (2)
34. Front arm lower axle 86. ldler wheel (2)
356. Flat washer 10.5 mm 87. Rubber stopper (2)
36. Short welded screw 88. Rivet (4)
37. Center shock body 89. Push nut (4)
38. Spring stopper 90. Tensioner stopper (2)
39. Shock spring 31. Hexagonal elastic stop nut M10 (3)
40. Thrust washer (2) 92. Hexagonal adjustment screw M10 x 85 (2)
47. Adjuster ring 93. Hexagonal nut M10 (2)
42. Hexagonal head boft M10 x 456 (4) 94. Loctite 271 (red, high strength)
43. Spacer (4) 95. Washer (2)
44. Bushing (12) 96. Washer (2)
45. Hexagonal elastic stop nut M10 (4) 97. Adjustment key
46. Limiter screw 98. Protector (2)
47. Cup 99. Protector (2)
48. Spacer 100. Hexagonal cap screw Mb x 25 (2)
49. Bushing 101. Washer (2)
50. Stopper 102. Hanged hexagonal elastic stop nut M5 (2}
51. Hexagonal elastic stop nut M12 103. Rear protector (2)
NOTE : Most components may be replaced without REMOVAL
entirely removing suspension system such as:
— idler wheels NOTE : To prevent cross shaft from turning when
unscrewing screws assembled with Loctite, proceed
— shock absorbers as follows
— runner & runner shoe - Loosen one screw then retighten.
— rear.arm — Remove the other screw.

- Remove the first one.

05-05-2


















Section 05 SUSPENSION
Sub-section 05 (536 PRS SUSPENSION)

17,19,27,58,61, Grease fitting
Lubricate until grease appears at joint using low temper-
ature grease (P/N 413 7061 00) :
Front arm : upper and lower axle.
Front swing arm : upper and lower axle.
— Front shackles.
— Rear arm : upper and lower axle.
— Rear shackle.
O NOTE : There are 9 lubrication points.

(TYPICAL)

38,39,76,77, Spring stopper & spring
Use spring compressor (P/N 414 5796 0O0).

Clevis pin

AQ15 001 001

A015 005 012

NOTE : To adjust the track tension and alignment,
refer to section 05-10.

6,84, Screw & rear axle

After track adjustment, torque rear axle screws to 48 Nem
(35 Ibfeft).

Reposition vehicle on ground.

Remove chaincase and oil injection reservoir vent hole
wires.

Open fuel shut-off valve.

SHOCK ABSORBER SPRING
REPLACEMENT

WARNING : Do not attempt to dismantle a shock
absorber spring without using the proper spring
COMpressor.

05-05-8

NQOTE : Before attempting to compress the shock

spring, push the rubber bumper on the piston shaft
against the shock body and place the adjuster ring at its
lowest position.

Spring Bumper against
stopper shock body

L.owest
position

A015 005 024

Install the shock spring remover over the spring. Insert
clevis pin through the shock eye and secure it with the
hair pin.

Tighten the bolt until the spring stopper can be removed.

NOTE : When reinstalling a spring, make sure both

thrust washers are between the spring and the ad-
juster ring. They are required to ease cam twisting. Ap-
ply a light coat of grease between them. Place the ad-
juster ring at its lowest position.
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Thrust
washers

A015 005 013

SHOCK ABSORBER SERVICING

Secure the shock body end in a vise.

Clamp

AQ14 005 O

v CAUTION : Do not clamp directly on shock body.

Examine each shock for leaks. Extend and compress the
piston several times over its entire stroke checking that
it moves smoothly and with uniform resistance.

Pay attention to the following conditions that will denote
a faulty shock:

— A skip or a hang back when reversing stroke at mid
travel.

— Seizing or binding condition except at extreme end of
gither stroke.

— Oil leakage.

— A gurgling noise, after completing one full compres-
sion and extension stroke.

Renew if any fault is present.

REAR SUSPENSION ADJUSTMENT
41,79, Adjuster ring

The rear suspension has 2 preload adjustments :
— The front shock spring for surface condition.
The rear shock springs (twin shocks) for driver’s weight.

Driver’'s weight

Surface condition

A015 005 041

The shock absorber preload is adjusted by turning the
adjuster ring.

97, Adjustment key

S

A015 005 025

Use adjustment key to adjust shock spring preload.
Spray some WD 40 between spring and adjuster ring.

CAUTION : There must be two thrust washers
between spring and adjuster ring. If missing, in-
stall thrust washers (P/N 503 0887 00) before attempt-
ing to adjust.
The front shock of the rear suspension should be re-
moved for adjustment.

Each shock absorber has a b position ring located at the
bottom of the shock. Spring preload may be increased
or decreased by turning the ring.

Fit the key on the shock adjuster ring and turn clockwise
for stiffest or counterciockwise for softest.

05-05-9
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Lowest elevation
(softest)

Highest elevation
{stiffest)

AQ015 005 015

Front shock absorber spring

When the front spring ring is at the lowest elevation more
weight is distributed on the skis.

At the highest position the weight is transferred from the
skis to the track.

Depending the snow condition these positions are re-
commended :

SNOW CONDITION CAM POSITION

Deep snow or

The choice of a different cam position on rear springs
and spring itself depends on operator’s weight, riding
speed and terrain conditions.

With rider sitting on the vehicle, the suspension should
collapse by 38 mm (1-1/2 in). Adjust as necessary.

Operator’s Riding Field Spring Cam
weight speed condition rate position
Light Low Flat 28 N/mm 1
(160 Ibffin) 2
3
4
5
35 N/mm 1
(200 Ibf/in} 2
3
4
Heavy High Bumpy 5

A slight bottoming of the suspenpsion during severe rid-
ing conditions indicates a good choice of spring rate and
preload.

46, Limiter screw

The function of the suspension limiter screw is to control
the transfer of vehicle weight during acceleration. The
closer the nut is to cotter pin, the more the weight will
be transferred to the track to provide better traction. The
farther the nut is from the cotter pin, the less weight will
be transferred to the track, maintaining a more positive
steering. Limiter screw allows weight transfer adjustment
according to driver’s requirement, field and/or snow con-
ditions.

The following table is general guideline only :

SNOW NUT/COTTER PIN
CONDITION POSITION
Hiil climbing Close
Hard surface Far

hill climbing 1-2-3
Hard surface 4-5
Rear shock absorber springs
Driver’s weight kg (ib) Cam
position
FROM UP TO
— 64 (140) 1
69 (140) 73 {160) 2
73 (160) 82 (180) 3
82 (180) — 4-5

CAUTION : Left and right adjuster ring must al-
ways be set at the same position.

NOTE : Shock absorber springs with different stiff-
ness are available. See shock absorber spring table.

05-05-10
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SPECIFICATIONS

Shock absorber spring specifications*

A014 005 014

Front Front Rear Rear
Location (standard) (optional) (standard) (optional)
Part number 414 5591 00 503 0904 00 503 0903 00 503 0804 00
Number of coils 12.6 15 15.6 15.3
Free length 2473 mm 241.3 mm 247.6 mm 241.3 mm
+ 3 mm (+ 127) (9.50"") (9.50") (9.75"") (9.50")
Spring rate 455 N/mm 245 N/mm 28.0 N/mm 35.0 N/mm
4+ 1.8 N/mm (£ 10 Ib/in) (260 Ibf/in) (140 Ibf/in) (160 Ibf/in) (200 Ibf/in)
+ 0.8
Inside diameter 46.7 _ 7, mm
(big end) 184 * .O3”)
’ - 0
Wire diameter 9.19 mm 8.25 mm 8.71T mm 919 mm
4 0.05 mm (= .002") {.362") (.325") (.343"") (.362"")
116.4 mm 1245 mm 136.7 mm 141.4 mm
Compressed length (4.58") (4.90") (5.38") (5.57")
Color code Blue-blue Orange-orange Yellow-yellow Green-green
Spring description
Wire
> diameter
‘ .
Inside 1
diameter
A Y —
L Free >
length

*For front shock springs specifications, refer to section 06-02.

NQOTE : Lower rate springs will result in a smoother

ride at moderate speeds or with lighter riders.

CAUTION : High speed riding with lower spring
rate may affect handling and allow suspension

to bottom out.

05-05-12
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Shock absorber specifications™

Location Front Rear
Part number 414 5570 00 414 5356 00
Full stroke 91.4 mm 113.4 mm
(3.60"") (4.46"")
At bumper 248 mm 238 mm
Length contact (9.76"") (9.37"")
collapsed At spring 222.6 mm 212.6 mm
retainer contact (8.76'") (8.37"")
314 mm 326 mm
Length extended (12.36"") (12.83"")
Shock absorber description < Length o
lq-S'rr()kea‘»’
: I i
Rubber Spring
bumpe( retainer

AQ15 005 017

*For front shock absorber specifications, refer to section 06-02.

CAUTION : The front shock is different from the rear ones and must not be interchanged. Make sure they
are properly positioned. Refer to the length, the rear one is longer (about 12 mm (15/32 in) when fully ex
tended. Also note that the part number for each shock is stamped on shock body.
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. Rear center idler wheel

. Retaining ring (7)

. Ball bearing

. Rear axle (2}

. Inner spacer (2)

. Ball bearing 6205 (6)

. ldler wheel (2)

. Washer (4)

. Spring lock washer 10 mm (12)

. Hexagonal head cap screw (2)

. Rear arm

. Grease fitting (9)

. Loctite 271 {(red high strength)

. Hexagonal head cap screw M6 x 55 (4)
. Cross pivot

- Spring lock washer 10 mm (2)

. Hexagonal head cap screw M10 x 35 (2)
. Rear shackle

. Rear shackle axle (2)

. Washer (2)

. Hexagonal head cap screw M10 x 35 (10)
. dler wheel (4)

. Washer (2)

. Cup

. Stopper

. Spacer (2}

. Bushing

. Hexagonal elastic stop nut M12

. Cotter pin

. Hexagonal elastic stop nut M8 (4)

. Protector (4)

. Outer spacer (2)

. Stopper (2)

. Hexagonal socket head bolt M8 x 25 (4)
. Hexagonal nut M10 (2)

. Hexagonal adjustment screw M10 x 85 (2)
. Rubbcr stopper (2)

. Push nut (4)

. Front arm lower axle

. Washer (2)

. Rivet (4)

. Flat washer 10.56 mm (2)

. Short welded screw

. Housing (2}

. Runner (2)

. Slider shoe (2)

. Hexagonal head cap screw M6 x 25 (6)
. Flat washer (4)

. Hexagonal head cap screw M6 x 20 (2)

. Hexagonal head cap screw M6 x 30 (2)
. Hexagonal elastic stop nut M6 (2)

. Flanged hexagonal elastic stop nut M6 (6}
. Flanged hexagonal elastic stop nut M6 (6)
. Washer (2)

. Front axle

). Front shackle

. Protector (2)

. Long welded screw

. Hexagonal elastic stop nut M10 (5)

. Spacer

. Hexagonal elastic stop nut M8 (2}

. Spacer (2)

. Hexagonal head cap screw M8 x 55 (2)
. Hexagonal elastic stop nut M10 x 1.25 (2)
. Front swing arm axle

. Front swing arm

. Hexagonal head screw M10 x 1.50 x 45
. Welded stopper

. Front shock

. Adjuster ring

. Thrust washer (2)

. Guide

. Shock spring

. Spring stopper

. Cushion (8)

. Spacer (4)

. Hexagonal head cap bolt M10 x 45 (4)
. Hexagonal head cap screw M8 x 16 (4}
. Spring lock washer M8 (8)

. Flat washer 8.4 mm (8)

. Retainer plate (RH. & L.H.) (2)

. Front arm upper axle

. Front arm

. Center axle

. Pilot screw M8 (4)

5. Shock pivot

. Axle (4)

. Wheel support (2)

. Ball hearing (4)

. Spacer {4}

. Idler wheel and circlip (2)

. Adjuster ring

. Spring retainer

. Rear shock spring

. Spring stopper

. Rear shock (gas pressurized)

. Adjustment key (front spring)

. Adjustment key (rear spring)

v CAUTION : Close fuel valve before lifting vehicle.

WARNING : Do not apply heat or flame to the
rear gas pressurized shock.

O NOTE : Most components may be replaced without

entirely removing suspension system such as:

05-06-2

idler wheels

96, Rear shock : Lift rear of vehicle off the ground
then remove bolt securing front portion of shock. Raise
rear portion of suspension to release track tension.
Remove #91 idler wheel on side where bolt securing
rear portion of shock is removed.

11, Rear arm : remove rear shock then screws retai-
ning rear arm to rear shackle. Remove two screws
securing rear arm to frame.
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At assembly, reverse the procedure. However, pay atten-
tion to the following :

— Correctly position the longer bolt at the front arm pivot
point and bolt into the shorter lever hole. Install cup,
stopper and bushing as shown.

Shorter lever

A016 008 049 Stopper

- - Position both retainer plates at the same angle to fit
properly in the frame.

Retainer
plate

Align together
on a plane surface

A024 005 009

44,53, Housing & nut
Always torque nuts to 10 Nem (89 Ibfein).

2,6,7,10,14,21,22,89,91, Retaining ring, ball
bearing, idler wheel & screw

To remove a bearing from an idler wheel:

— Unscrew retaining screw.

05-06-4

— Pull the idler wheel outward using a puller or by striking
with a piece of wood and a hammer.

- - Remove the snap ring then the bearing.
At assembly reverse the procedure.

NOTE : To remove the front idler wheels cross shaft,
the runner must be removed (the cross shaft is
shouldered).

18,59,75,76,77,87,96, Rear shackle, nut,
cushion, spacer, bolt, axle & rear shock

— Withdraw spacer from shock pivot.
— Unscrew bolt and nut.

— Inspect shock nylon cushions.

At assembly reverse the procedure.

If rear arm and/or rear shackle have been removed, make
sure to reposition them properly :

— Position the grease fitting pointed forward on the rear
shackle.

See illustration to properly position the rear arm.

CAUTION : Make sure installing washer #20
each end of the rear shackle lower axle.

@3@»@»@)}@ K

(TYPICAL)

NGEe

Grease fitting 751G
faces forward \
AZS

Rear
shackle

AQ24 005 010
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NQOTE : Before attempting to compress the shock

spring, push the rubber bumper on the piston shaft
against the shock body and place the adjuster ring at its
lowest position.

Spring Bumper against
shock body

stopper

AO15 005 024 position

Install the shock spring remover over the spring. Insert
clevis pin through the shock eye and secure it with the
hair pin.

Tighten the bolt until the spring stopper can be removed.

NOTE : When reinstalling a spring, make sure both

thrust washers are between the spring and the ad-
juster ring. They are required to ease cam twisting. Ap-
ply a light coat of grease between them. Place the ad-
juster ring at its lowest position.

Thrust
washers

AO015 005 013

SHOCK ABSORBER SERVICING
96, Rear shock

Because of gas pressure, strong resistance is felt when
compressing shock. When released, the shock will ex-
tend unassited. Renew as required.

69, Front shock

Secure the shock body end in a vise.

05-06-8

Clamp

- ——————

g &)
= %

AQ14 005 011

v CAUTION : Do not clamp directly on shock body.

Examine each shock for leaks. Extend and compress the
piston several times over its entire stroke checking that
it moves smoothly and with uniform resistance.

Pay attention to the following conditions that will denote

a faulty shock :

— A skip or a hang back when reversing stroke at mid
travel.

— Seizing or binding condition except at extreme end of
either stroke.

Oil leakage.

— A gurgling noise, after completing one full compres-
sion and extension stroke.

Renew if any fault is present.

REAR SUSPENSION ADJUSTMENT
70,92, Adjuster ring

The rear suspension has 2 preload adjustments :
- The front shock spring for surface condition.
— The rear shock spring for driver’'s weight.







Section 05 SUSPENSION
Sub-section 06

(MONOSHOCK PRS SUSPENSION)

Rear shock absorber spring

NOTE : Shock absorber springs with different stiff-
ness are available. See.shock absorber spring table.

The choice of a different cam position on rear spring and
spring itself depends on operator’s weight, riding speed
and terrain conditions.

With rider sitting on the vehicle, the suspension should
collapse by 38 mm (1-1/2 in). Adjust as necessary.

The following table is general guideline only :

SNOW NUT/COTTER PIN
CONDITION POSITION
Hill climbing Close
Hard surface fFar

Operator’s Riding Field Spring Cam

weight speed condition rate position
Light Low Flat 28.9 N/mm 1
A A ] (165 Ibf/in) 2
3
4
5
6
33.3 N/mm 1
(190 Ibf/in) 2
3
{' Y Y 4
Heavy High Bumpy 5
6

A slight bottoming of the suspension during severe rid-
ing conditions indicates a good choice of spring rate and
preload.

68, Limiter screw

The function of the suspension limiter screw is to control
the transfer of vehicle weight during acceleration. The
closer the nut is to cotter pin, the more the weight will
be transferred to the track to provide better traction. The
farther the nutis from the cotter pin, the less weight will
be transferred to the track, maintaining a more positive
steering. Limiter screw allows weight transfer adjustment
according to driver’s requirement, field and/or snow con-
ditions.

05-06-10

Nut/cotter pin
position

A015 005 049

CAUTION : Optional parts are calibrated to oper-
ate together. Failure to follow this recommen-
dation may affect handling of the vehicle.
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SPECIFICATIONS

Shock absorber spring specifications*

Front Rear Rear
Location (standard) (standard) (optional)
Part number 414 6757 00 503 1243 00 414 6771 00
Number of coils 13.3 14.9 151
Free length 254 mm 294 mm 302 mm
+ 3 mm (+ 12') (10"} (11.58"") (11.87"")
Spring rate 29.8 N/mm 33.3 N/mm 28.9 N/mm
+ 1.8 N/mm (£ 10 Ib/in) (170 Ibf/in) (190 Ibf/in) (165 Ibf/in)
+ 0.8
Inside diameter 46.7 5 mm
(big end) + .03"
(1.90 ° o )

Wire diameter 871 mm 9.5 mm 9.2 mm
4 0.05 mm (+ .002") (.343"") (.375"") (.362"")

115.8 mm 141.6 mm 138.9 mm
Compressed length (4.56') (5.59"") (5.47")
Color code Yellow-orange Yellow-green Black-white
Spring description Wire

diameter

Free

Inside
diameter

A

A017 005 035

length

*For front shock springs specifications, refer to section 06-02.

NOTE : Lower rate springs will result in a smoother
ride at moderate speeds or with lighter riders.

CAUTION : High speed riding with lower spring
rate may affect handling and allow suspension

to bottom out.

05-06-11
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Shock absorber specifications*

Location Front Rear

Part number 414 6772 00 414 6739 00
86.7 mm 104 mm
Full stroke (3.41") (4.09")
At bumper 267.7 mm 301 mm
Length contact (10.54"") (11.85"")
collapsed At spring 239.2 mm 261 mm
retainer contact (9.42"") (10.28"")
325.9 mm 36.5 mm
Length extended (12.83"") 14.37"")

Shock absorber description

A

Length =

=

Rubber Spring
bumper  retainer

B

AQ15 005 057

*For front shock absorber specifications, refer to section 06-02.

CAUTION : Shocks must not be interchanged. The rear gas pressurized shock extends unassited. Make
sure they are properly positioned. Shock part number is stamped on shock body.

05-06-12
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NOTE : Given part quantity includes both suspen-

sion.

1. Spacer tube (long) (2) 54. Front runner (4)

2. Rear axfe (2) 556. Front slider shoe (4)
3. Rear shackle axle (2) 56. Rubber stopper (4)
4

8. Square nut M10 x 1.5 x 17 x 8 (4) L.H. adjustment cam (2)
9. Lock washer (8) 62. Cross shaft (2)
10. Hexagonal head screw M8 x 1.25 x 25 (12) 63. Spacer tube (2)
77. Spacer tube (short) (4) 64. Hexagonal head screw M8 x 1.25 x 40 (2)
12. Circlip (8) 65. Washer (4)
13. Ball bearing (16) 66. Stopper strap (2)
14. Loctite 242 blue (medium strength) 67. Hexagonal elastic stop nut M& (2)
15. Idler wheel (4) 68. Front arm (2)
16. Washer (12) 69. Front cross shaft (2)
717. Lock washer (32) 70. Lock washer (4)
18. Hexagonal head screw M10 x 35 (4) 71. Hexagonal head screw M10 x 1.50 x 35 (4)
19. Stabilizer bar 72. Center axle (2)
20. Bushing (2) 73. Axle (2)
21. Bushing (2) 74. Axle (2)
22. Pivot support (4) 75. Pivot arm (2)
23. Bushing (4) 76. Spacer (4)
24. Pivor plate (4) 77. Axle (2}
25. Rivet (8) /8. Tube welded (2)
26. Rubber stopper (4) 789. Spacer tube (4)

. R.H. adjustment plate (2)

L.H. adjustrent plate (2)

. Hexagonal adjustment screw M10 x 1.5 x 110 (4)
. Hexagonal nut M710 x 1.50 (4)
. Spring pin (4)

. Push nut (8)

. Front whee/ support (4)

. Hexagonal elastic stop nut M6 (4)
. Washer (4)

. A.H. adjustment cam (2)

27. Rear runner (4) 80. Ball bearing (4)

28. River (84) &81. Idler wheel (with snap ring) (4)
29. Hexagonal elastic stop nut M5 (8) 82. Cross shaft assembly (2}

30. Cylindrical phillips head screw M5 x .80 x 16 (8) 83. Hexagonal head screw

31. Hexagonal head screw MT10 x 1.5 x 35 (16) 84. Elastic stop nut M8 (4)

32. Idler (12) 85. Ring (2)

33. Spacer (2) 86. Bushing (8)

34. Rear axle (2) 87. Shock absorber (2)

36. Washer (4) 88. Spring (2)

36. Spring (4) 89. Spring stopper (2)

37. Bushing (4} 90. Axle (2)

38. Hexagonal head screw M8 x 1.25 x 150 (4) 91. Spacer (4)

38. Hexagonal socket head cap screw M10 x 1.5 x 40 (4) 92. Washer (4)

40. Spacer (4) 93. Idle wheel (with snap ring) (4)

. Support (8)

. Ball bearing (4)

42. Spacer (4) 95. Spacer (4)
43. Grease fitting (10) 96. Washer (4)
44. Front axle (2) 97. Rear arm
45. Pivot support (4) 98. Washer (4)
46. Right spring (2) 98. Rear cross shaft
Left spring (2) 100. Washer (4)
47. Bushing (4) 101. Hexagonal head screw M710 x 7.5 x 25 (4)
48. Washer (4) 102. Hexagonal elastic stop nur M8 (8}
49. Hexagonal head cap screw M10 x 1.5 x 256 (4) 7103. Clamp (4)
50. Rear slider shoe (4) 104. Rubber clamp
57. Reinforcement strip (8) 7105. Welded plate (2)
52. Reinforcement strip (4) 7106. Loctite 271 red thigh strength)
53. River (8)

The following components can be replaced without re- — stabilizer bar

moval of the suspension system from vehicle : — pivot arm (remove top screws first)

— outer suspension spring — shock absorber

— outer idler wheels — hinged portion of suspension

—- upper idler wheels

05-07-2
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Stabilizer har

AO017 005 026 Remove

10,81, Screw & idler wheel

Remove screws and upper idler wheel set.

Lower vehicle until it slightly contact the ground so no
pressure or vehicle weight acts on cross shaft.

99,101, Rear cross shaft & screw

Remove retaining screw(s).

NOTE : On this particular vehicle, the rear cross
shaft holds both suspensions.

To remove both suspensions, fully pull cross shaft out.

To remove one suspension, pull cross shaft just enough
to free the desired suspension.

69,71, Front cross shaft & screw

In order to remove front cross shaft retaining screws,
remove rear access plug from fender(s).

Remove rear
plug

A017 007 025

056-07-4

Lift rear of vehicle. Remove retaining screws and cross
shaft(s).

Take suspension off.

DISASSEMBLY & ASSEMBLY
66,67, Stopper strap & nut

Inspect strap for wear or cracks, bolt and nut for tigh-
ness. If loose, inspect holes for deformation. Replace
stopper strap as required. Make sure it is attached to ob-
tain its longest length. Torque nut to 10 Nem (89 Ibfein).

10 Nem
(89 Ibfein)

A017 005 018

29,30,50, Nut, screw & rear slider shoe
To replace a worn slider shoe, remove nut, screw and
spirol pin then slide the shoe rearward out of the runner.

CAUTION : Slider shoes must always be replaced
in pairs.

29,30,55, Nut, screw & front slider shoe

To replace a worn slider shoe, remove nut, screw and
spirol pin. Release tension on the hinged portion then
lift to allow shoe removal. Slide the shoe rearward out
of the runner.

CAUTION : Slider shoes must always be replaced
in pairs.

23,38,83,84, Bushing, screw & nut

Remove adjustment screw then screw and nut at pivot.
Check bushings for rust and wear. Replace as reguired.
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4,22,24,28,41,45,51,52,58, Adjustment plate,
pivot support, pivot plate, rivet, support,
pivot support, reinforcement strip &

front wheel support

To remove plate, support and reinforcement strips from
runners, cut off the rivet heads with a cold chise};

At assembly, position the rivet head outside of the run-
ner then on a suitable metal block and hold the assem-
bly firmly in place. With a flat head punch and a ham-
mer, secure the rivet in place.

Flat head punch

Adjustment
plate

Runner

Metal block

AQ07 005 002

NOTE : Rivets can be substitued with 3/16 x 3/4 in
screws and flanged elastic stop nuts. Position screw
head outside of the runner.

56, Rubber stopper

When installing to runner, always position in the 2 rear-
ward holes.

Install in
2 rearward
holes

Keep this
hole free

A017 005 036

61,68, Adjustment cam & front arm

Check free movement of adjustment cams, slighty rusted
cross shaft can generously be lubricated by removing
nuts and cams. Seized cross shaft requires front arm
replacement.

46,47, Spring & bushing

Make sure to insert nylon bushings inside springs.

31,106, Screw & Loctite 271

Clean screw threads. Prior to assembling, apply low tem-
perature grease (P/N 413 7061 O0) on cross shaft and
Loctite 271 or equivalent on threads.

75, Pivot arm

When assembling, position pivot arm so that grease fit-
tings aim toward front.

Positioned
toward front

A017 005 027

1,2,5,11, Spacer tube (long), rear axle,
adjustment screw & spacer tube (short)

When assembling, position long spacer tube and rear
axle so that their notches aim toward front. Position
short spacer tube so that its notch aims inside of sus-
pension and toward front. Notches positioning is impor-
tant to allow effective fit with adjustment screw.

05-07-5
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Notches toward
front

A017 005 028

61, Adjustment cam

Position at the lowest position.

RH side shown

Lowest position

AQ17 005 018

46, Spring

Install bottom of spring onto front lower spacer tube
then, using a large screwdriver, pry top of spring onto
cam.

INSTALLATION
Preparation

1,5, Rear axle & adjustment screw

Loosen adjustment screws as far as possible to push
rear axle forward.

05-07-6

Installation

Using appropriate equipment, lift rear of vehicle. Install
suspension into track beginning with rear portion.

68,69,71, Front arm, cross shaft & screw

Raise front portion of suspension aligning cross shaft
with retaining screw holes.

Insert a small screwdriver through outer side of retaining
screw hole and cross shaft. This will hold cross shaft
while installing the other screw.

Screwdriver in outer cross
shaft retaining hole

AO017 005 029

Install inner cross shaft screw. Finged tighten only.

Use a socket with a short extension to hold screw for
installation. Remove previously installed screwdriver while
holding cross shaft, then install outer cross shaft screw
through fender hole.

Socket with extension
to hold screw

AO017 005 038
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SHOCK ABSORBER SPRING
REPLACEMENT

WARNING : Do not attempt to dismantle a shock
absorber spring without using the proper spring
COMPpressor.

Use spring remover (P/N 414 5796 00).

Clevis pin

AQ15 001 001

77,85,86,87,88,89,90,93, Axle, ring,
bushing, shock absorber, spring,

spring stopper & idler wheel

Remove idler wheels, axle and shock absorber plastic
bushings.

WARNING : Do not remove bottom axle of shock
absorber. Only take off after spring removal.

Remove after
spring removal

AQ17 005 033

Tighten the bolt until the spring stopper can be removed.
Remove lower axle.

NOTE : Prior to installing spring, make sure to prop-
erly install ring #85 under spring. Refer to illus-
tration for ring position.

Insert small diameter

. Tube
into tube

A017 005 034

SHOCK ABSORBER SERVICING

Secure the shock boby end in a vise.

Clamp

A014 005 011

Install the shock spring remover over the spring. Insert
clevis pin through the shock eye and secure it with the
cotter pin.

05-07-10

v CAUTION : Do not clamp directly on shock body.

Examine each shock for leaks. Extend and compress the
piston several times over its entire stroke checking that
it moves smoothly and with uniform resistance.

Pay attention to the following conditions that will denote
a faulty shock :

— A skip or a hang back when reversing stroke at mid
travel.

— Seizing or binding condition except at extreme ends
of stroke.

— Oil leakage.

- A gurgling noise, after completing one full compres-
sion and extension stroke.

Renew if any fault is present.



Section 05 SUSPENSION

Sub-section 07

(HINGED SUSPENSION)

SPECIFICATIONS

Shock absorber spring
PART TOTAL NUMBER FREE SPRING INSIDE WIRE COMPRESSED
NUMBER OF COILS LENGTH RATE DIAMETER DIAMETER LENGTH
+ 2mm (127) + 0.7 N/mm (41 ibf/in) + 0.05 mm (002"}
180 mm 70.7 N/mm 38.1 mm 10.3 mm 103 mm
414 6078 00 10 (7.1} (404 Ibf/in) (1.50"") (406"} (4.06"")
. . Wire
Spring description > |< diarr’]r;er
iy N . - _/ L/ I
A |
Inside
diameter
Y
[ Free length ——>|
AQ017 005 04C
Shock absorber
LENGTH COLLAPSED
PART FULL
NUMBER STROKE LENGTH (EXTENDED)
AT BUMPER AT SPRING RETAINER
CONTACT CONTACT
68 mm 213 mm 184 mm 262 mm
414 8077 00 (2.68"") (8.39") (7.64") (10,31

Shock description

AQ15 CO5 017

Shock length

bumper

'4——— Stroke ——»,

e

Rubber

Spring

3

retainer

05-07-11







Sub-section 07

Section 05 SUSPENSION
(HINGED SUSPENSION)

. Spacer tube (long)
. Rear axle
. Rear shackle axle

R.H. adjustment plate
L.H. adjustment plate
Hexagonal adjustment screw M10 x 1.5 x 170 (2)

. Hexagonal nut M10 x 1.50 (2)

. Spring pin (2)

. Square nut M10 x 1.6 x 17 x 8 (2)

. Lock washer (4)

. Hexagonal head screw M8 x 1.25 x 25 (6)
. Spacer tube (short) (2)

. Circlip (8)

. Ball bearing (8)

. Loctite 242 (blue, medium strength)

. ldler (2)

. Washer (6)

. Lock washer (16)

. Hexagonal head screw MT70 x 35 (2)

. Loctite 271 red (high strength)

. Lock tab (2)

. Flat washer (2)

. Pivot support (2)

. Bushing (2)

. Pivor plate (2)

. Rivet (4)

. Rubber stopper (2)

. Rear runner (2)

. Rivet (42)

. Herxagonal elastic stop nut M5 (4)

. Cylindrical phillips head screw M5 x .80 x 16 (4)
. Hexagonal head screw M10 x 1.50 x 35 (6)
. Idler (6)

. Spacer

. Rear axle

. Washer (2)

. Spring (2)

. Bushing (2)

. Hexagonal head screw M8 x 1.25 x 150 (2}
. Hexagonal socket head cap screw MT10 x 1.5 x 40 (2)
. Washer (2)

. Support (4)

. Spacer (2)

. Grease fitting (5)

. Front axle

. Support (2)

. Right spring

Left spring

. Bushing (2)
. Washer (2)
. Hexagonal head cap screw M10 x 1.50 x 25 (4)

. Rear slider shoe (2)

. Reinforcement strip (6)
. Reinforcement strip (2)
. River (4)

. Front runner (2)

. Front slider shoe (2)

. Rubber stopper (2}

. Push nut (4)

. Front wheel support (2)
. Cotter pin (2}

. Washer (2)

. R.H. adjustment camn

L.H. adjustment cam

. Cross shaft

. Spacer tube

. Hexagonal head screw M8 x 1.25 x 40
. Washer (2)

. Stopper strap

. Hexagonal elastic stop nut M8
. Front arm

. Front cross shaft

. Lock washer (4)

. Hexagonal head screw M10 x 1.60 x 35 (4)
. Center axle

. Axle

. Axle

. Rear snackle

. Spacer (2)

. Axle

. Tube welded

. Spacer tube (2)

. Ball bearing (2)

. Idler wheel (with snap ring) (2)
. Cross shaft assembly

. Hexagonal head screw M8 x 1.26 x 45 (2)
. Elastic stop nut M8 (2)

. Ring

. Bushing {4)

. Shock absorber

. (White) spring

. Spring stopper

. Axle

. Spacer (2)

. Washer (2}

. Idler wheel (with snap ring) (2)
. Ball bearing (2)

). Spacer (2)

. Washer (2)

. Rear arm

. Spacer (2)

. Rear cross shaft

The following suspension components can be replaced
without removal of the suspension system from vehicle :

— suspension springs

— idler wheels

— upper idler wheels

~- pivot arm (remove top screws first)

— shock absorber

— hinged portion of suspension

REMOVAL

NOTE : To prevent cross shaft from turning when
unscrewing screws assembled with Loctite, pro-

ceed as follows :

— Loosen one screw then retighten.

— Remove the other screw.

- Remove the first one.

05-07-13






Section 05 SUSPENSION
Sub-section 07 (HINGED SUSPENSION)

4,22,24,28,41,45,51,52,58, Adjustment plate,
pivot support, pivot plate, rivet, support,
pivot support, reinforcement strip &

front wheel support

To remove plate, support and reinforcement strips from
runners, cut off the rivet heads with a cold chisel.

At assembly, position the rivet head outside of the run-
ner then on a suitable metal block and hold the assem-
bly firmly in place. With a flat head punch and a ham-
mer, secure the rivet in place.

Adjustment

Flat head punch
plate

Runner

Metat block

AOQ7 005 002

NOTE : Rivets can be substitued with 3/16 x 3/4 in
screws and flanged elastic stop nuts. Position screw
head outside of the runner.

56, Rubber stopper

When installing to runner, always position in the 2 for-
ward holes.

Install in
2 forward holes

Keep this
hole free

AQ17 005 041

46,47, Spring & bushing

Make sure to insert nylon bushings inside springs.

19,31, Loctite & screw

Clean screw threads. Prior to assembling, apply low tem-
perature grease (P/N 413 7061 00) on cross shaft and
Loctite 271 or equivalent on threads.

75, Pivot arm

When assembling, position pivot arm so that grease fit-
tings aim toward front.

Positionned
toward front

AQ17 005 027

1,2,511, Spacer tube (long}, rear axle,
adjustment screw & spacer tube (short)

When assembling, position long spacer tube and rear
axle so that their notches aim toward front. Position
short spacer tube so that its notch aims inside of sus-
pension and toward front. Notches positioning is impor-
tant to allow effective fit with adjustment screw.

05-07-15



Section 05 SUSPENSION
Sub-section 07 (HINGED SUSPENSION)

Notches toward
front

— Insert a screwdriver into one side of frame to support
cross shaft while installing screw in hole on other side.
Do not tighten yet.

A017 005 028

INSTALLATION

Preparation

1,5, Rear axle & adjustment screw

Loosen adjustment screws as far as possible to push
rear axle forward.

61, Adjustment cam

Position at the lowest position.

(TYPICAL}

Insert a screwdriver
on one side to
support cross shaft

A003 005 008

R.H. side shown

Q=

Lowest position

AOQQ7 005 004

Installation

Using appropriate equipment, lift rear of vehicle. Install
suspension into track beginning with rear portion.

68,69,71, Front arm, cross shaft & screw

Raise front portion of suspension aligning cross shaft
with retaining screw holes.

05-07-16

69,71,97,99, Cross shaft, screw & rear arm

- Lower the vehicle to install screws in the rear cross
shaft.

Reposition vehicle on ground.

NOTE : The holes in the frame provide the possi-

bility of relocating the front and rear suspension
arms to recover track tension adjustment. It means that
if the slide suspension adjustment screws are fully tight-
ened and the arms are the center holes in frame, it is
possible to move the arms in the rear holes to obtain
track tension adjustment.

Rear arm retaining screws should be located at the same
hole position that front arm.

Front hole Front hole

Rear hole Rear hole

A017 006 037







Section 05 SUSPENSION
Sub-section 07 (HINGED SUSPENSION)

Lowest
position

A023 007 001 AQ017 005 018

At the highest position, the weight is transferred to the
track thus giving a better traction.

NOTE : For deep snow condition or hill climbing,

it is recommended to place the front adjuster cams
on the lowest position and set stopper strap to the short-
est position.

CAUTION : Always turn the left side adjuster

cam in a clockwise direction, the right side cam
in a counterclockwise direction. Left and right adjuster
cams must always be set at the same position.

Suspension rear pivot

To prevent the rear portion of the track from digging in
the snow when in reverse, the slide is hinged and spring
loaded at the rear. To check for correct preload, meas-
ure the distance from the outer edge of the pivot pin to
inner edge of the adjustment bolt washer. The distance
should be 65 mm (2-9/16 in).

05-07-18

65 mm
(2-9/16 in)

Adjustment
bolt washer

Pivot pin

AQ17 005 024

NOTE : This adjustment can be customized to meet

particular need. For instance should one is most of
the time pulling a load and use rarely the reverse, the
rear pivot could be "“locked’’ by fully tighten the adjust-
ment bolt thus getting a better traction and a more posi-
tive steering.

Stopper strap

The function of the suspension stopper strap is to con-
trol the transfer of vehicle weight during acceleration.
The longer the belt, the more the weight will be trans-
ferred to the track to provide a better traction. The shorter
the belt, the lesser the weight transferred to the track,
thus maintaining a more positive steering. Holes in the
stopper strap allow adjustment according to driver’s re-
quirement, field and/or snow conditions.

For normal use locate bolt through 209 hole and its cor-
responding hole #5 (as shown). For deep snow use, set
to its shortest lengh.



Section 05 SUSPENSION
Sub-section 07 (HINGED SUSPENSION)

1st hole

1st hole

2nd hole

10 Nem (89 Ibfein)

A021 005 002

Remove after
spring removal

AQ17 005 033

WARNING : Always torque the nut to 10 Nem
(89 Ibfein).

SHOCK ABSORBER SPRING
REPLACEMENT

WARNING : Do not attempt to dismantle a shock
absorber spring without using the proper spring
compressor.

Use spring remover (P/N 414 5796 00).

Install the shock spring remover over the spring. Insert
clevis pin through the shock eye and secure it with the
hair pin.

Tighten the bolt until the spring stopper can be removed.
Remove lower axle.

NOTE : Prior to installing spring, make sure to prop-
erly install ring #85 under spring. Refer to illus-
tration for ring position.

Clevis pin

A015 001 001

77,85,86,87,88,89,90,93, Axle, ring,
bushing, shock absorber, spring,
spring stopper & idler wheel

Remove idler wheels, axle and shock absorber plastic
bushings.

WARNING : Do not remove bottom axle of shock
absorber. Only take off after spring removal.

Insert small diameter
into tube

A017 005 034
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Section 05 SUSPENSION
Sub-section 07 (HINGED SUSPENSION)

SHOCK ABSORBER SERVICING

Secure the shock boby end in a vise.

Clamp

AQ014 005 011

v CAUTION : Do not clamp directly on shock bedy.

Examine each shock for leaks. Extend and compress the
piston several times over its entire stroke checking that
it moves smoothly and with uniform resistance.

Pay attention to the following conditions that will denote
a faulty shock:

— A skip or a hang back when reversing stroke at mid
travel.

— Seizing or binding condition except at extreme ends
of stroke.

-— Oil leakage.

— A gurgling noise, after completing one full compres-
sion and extension stroke.

Renew if any fault is present.

05-07-20




Sub-section 07

Section 05 SUSPENSION

(HINGED SUSPENSION)

SPECIFICATIONS
Shock absorber spring

i

PART TOTAL FREE SPRING INSIDE WIRE COMPRESSED COLOR
NUMBER NUMBER LENGTH RATE DIAMETER DIAMETER LENGTH CODE
OF COILS + 2 mm (12') + 0.7 N/mm (41 ibf/in) + 0.05 mm (002"}
180 mm 51/82 N/mm 38 mm 9.5 mm 95 mm
414 6663 00 10 (717) (291/468 Ibfipo) | (150" (375) (3.75") Tellow
. L : Color
Spring description Wire \
pring P < diameter code

y
Inside
diameter
Y
I<—— Free length =l
A017 005 035
Shock absorber
LENGTH COLLAPSED
PART FULL
NUMBER STROKE LENGTH (EXTENDED)
AT BUMPER AT SPRING RETAINER
CONTACT CONTACT
72 mm 193 mm 183.5 mm 356.5 mm
414 6458 00 (2.83"") (7.60"") (7.22°") (10.06"")
Shock description - Shock length »

A015 005 017

I

|4_— Stroke —»l

A

Rubber

bumper

Spring
retainer
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Section 05 SUSPENSION

Sub-section 08

(REAR AXLE)

REAR AXLE

43 Nem g 17
(38 Ibfein)

AQ02 005 025

(42 Ibfein)

Elan

DN A WN =~

. Grease fitting

Rear axle

. Sprocket (2)
. Hange (2)

Lock nut 6/16-24 (2)
Retainer washer (2)

. Link plate spring (Rt & LH)
. Sleeve (2}
. Hardened washer (2)

. Eye bolt (2)

. Washer (2)

. Adjuster bolt (2]

. Link plate (RH & LH)

. Bearing 6205 (2)

. Seal (2)

. Bolt (flange) 1/4-20 x 3/4 (18)
. Nut (flange) 1/4-20 (18)

05-08-1




Section 056 SUSPENSION
Sub-section 08 (REAR AXLE)

REMOVAL

Lift and block rear of vehicle off the ground.

7, Link plate spring

Using an appropriate tool, unlock link plate springs.

5,6, Retainer washer & lock nut

Remove spring lock nut and retainer washer from both
link plates.

8,9,10,11,12, Eye bolt, hardened washer,
adjuster bolt, washer & sleeve

Remove track adjuster bolts, eye bolts, hardened wash-
ers and adjuster sleeves.
Withdraw rear axle from vehicle.

DISASSEMBLY & ASSEMBLY
3, Sprocket

Sprockets are factory riveted. When separation is nec-
essary, remove rivets securing sprocket with a 1/4 in
dia. drill bit.

To remove sprocket without removing bearing, apply lig-
uid soap or petroleum jelly on sprocket bead and flange.
Using two screwdrivers or tire irons, carefully pry sprock-
et over the flange as shown.

Reverse procedure to install sprocket.

A002 005 006

05-08-2

2,3,416,17, Rear axle, sprocket, flange,
bolt & nut
At assembly, replace the rivets securing flange to sprock-

et with 1/4-20 x 3/4 in long screws and elastic stop nuts.
Torque to 4.3 Nem (38 Ibfein) in the following sequence.

Torgue seguence 1

AQQ02 005 007

14, Bearing

Always pull or push the bearing by the inner race. Install
bearing with shield facing the sprocket.

= 3

Bearing
shield

A002 005 008




Section 05 SUSPENSION

Sub-section 08

(REAR AXLE)

13,15, Link plate & seal

When reassembling, always use a new seal. When in-
serting seatl into link plate ensure that seal lip sits cor-
rectly in link plate groove. After lubricating the rear axle,
ensure that seal lip remains in position.

INSTALLATION

2, Rear axle

With rear of vehicle off the ground, position the rear
axle within the track.

8,910, Sleeve, hardened washer & eye bolt

Install sleeves, hardened washers and eye boilts.

12, Adjuster bolt

Partially screw-in the track adjuster bolts.

5,6, Lock nut & retainer washer

Install retainer washers and partially tighten the link
plate spring lock nuts.

Carry out track tension and alignment.

NOTE : To adjust track tension and alignment, re-
fer to section 05-10.

7, Link plate spring

Using a suitable tool hook up link plate springs.

1, Grease fitting

If necessary, lubricate idler wheels through grease fit-
tings until grease appears at joints. Use low tempera-
ture grease only (P/N 413 70671 00).

CAUTION : After lubricating rear axle, always
check that seal lip is in position in link plate
groove.

05-08-3



























Section 05 SUSPENSION
Sub-section 09 (DRIVE AXLE)

If the difference between each side exceeds 3 mm (1/8

in), redistribute drive axle shims as follows :

Alpine 1l 503

When installing end bearing housing, ensure to position
grease fitting on top. This is required to have proper align-
ment with access hole.

DIFFERENCE
BETWEEN 3 to 4.5 mm 4.5 to 6 mm
EACH (1/8 to 3/16 in) (3/16 to 1/4 in)
SIDE
RIVE ) Remove one shim Remove two shims
b R AXLE from larger gap side | from larger gap side
SHIM
- RELEJ)IT\'SIN( N Add one shim on Add two shims on
RIB 0 smaller gap side smaller gap side

INSTALLATION

8, Speedometer drive insert

If the drive axle to be installed is a new part and the
vehicle is equipped with a speedometer, a correct size
speedometer drive insert must be installed into the axle
end. Ensure that insert is flush with end of axle (not appli-
cable to Alpine Il 503).

Position drive axle assembly into location. Install end bear-
ing housing. Install spacer (if applicable) between bearing
and lower chaincase sprocket (on Alpine Il b03, place
spacers prior to installing drive axle).

Install chaincase and position seals (if applicable), making
sure that a gap of approximately 2 mm {1/16 in) exists
between end of bearing housing and each seal.

Bearing

Housing 2 mm
approx.

i

Seal lip

Seal

A000 005 016

05-09-8

Grease fitting
on top

A017 005 022

All models

Lock drive axle sprocket with a circlip {use new cotter
pin on Elan).

Reinstall the chaincase cover (if applicable).
Refill with chaincase oil. (See technical data, section 08).

Install the suspension. Adjust track tension and carry out
track alignment procedure. (See section 05-10).

LUBRICATION

14, Grease fitting

Lubricate end housing bearing with low temperature grease
(N/P 413 7061 00).












Section 056 SUSPENSION
Sub-section 10 (TRACK)

Check that the track is well centered ; equal distance
on both sides between edges of track guides and slider
shoes.

Guides
Slider
%/ shoes \@

—>| ——— Equal distance ———|

AQQ1 005 005

WARNING : Before checking track alignment, en-

sure that the track is free of all particles which
could be thrown out while track is rotating. Keep
hands, tools, feet and clothing clear of track.

To correct, stop engine then loosen the lock nuts and
tighten the adjuster bolt on side where guides are far-
thest to slide. Tighten lock nuts and recheck alignment.

(TYPICAL)

Retighten

A019 005 005

Guide Slider Guide

shoes
W ?/

—] <—| Tighten on this side =] |—

Restart engine, rotate track slowly and recheck alignment.

TRACK CLEAT

Removal

— Raise rear of vehicle off the ground and lift snow guard
then rotate track to expose a cleat to be replaced.

- Using track cleat remover (P/N 529 0082 00) with
its pin properly positioned, remove the cleat.

AQ01 005 011

NOTE : On the Formula MX/MX LT/PLUS/PLUS
LT/MACH 1, torgue retaining screw to 48 Nem (35
Ibfeft) after adjustment.

Tighten lock nuts and the idler wheel retaining screws.

05-10-4

Position for small cleats \
Position for large cleats

\

A001 001 055




Section 05 SUSPENSION

Sub-section 10

(TRACK)

Push firmly

Rotate

AQO01 001 056

NQOTE : Pins can be rotated 180° depending on
whether the tool is used by a left-hander or a right-
hander.

Installation
Q NOTE : Keep the same pitch between cleats.

-- Place new cleat in position and using small track cleat
installer (P/N 529 0085 00) or large cleat installer (P/N
529 0077 00) bend cleat then push tabs into rubber.

First step

Second step (to push tabs
into rubber)

AQ01 001 080

A001 001 059

05-10-5









Section 06 STEERING/SKIS
Sub-section 01 (STEERING SYSTEM)

Elan

7. Steering pad

8. Emergency cut-out switch
10. Throttle handle
77. Pin

14. Dimmer switch
15. Brake handle
78. Spirol pin

19. Grip
20. Bushing
21. Bushing
23. U-clamp
25. Elastic stop nut
27. Flat washer
28. Elastic stop nut
29. Ball joint LH
30. Lock tab
37. Elastic stop nut

. Jam nut LH

. Tie rod

. Jam nut RH
. Ball joint RH
. Steering arm
. Tie rod

. Steering arm
. Ski leg

. Washer

. Bushing

. Bushing

. Cap screw

. Flat washer
). Grease fitting
. Screw

. Rubber spacer
. Rivet

NQOTE : Some reference numbers are deliberately
missing. Only numbers reporting to the above spe-
cified vehicle are listed.

06-01-2




Section 06 STEERING/SKIS
Sub-section 01 (STEERING SYSTEM)

Safari Citation/E
Tundra
Tundra LT

—Z ¢/ 26 Nem
119 Ibfeft
,6 )

54- (19 Ibfeft)
(— .1

22 Nem 30TWL

{16 Ibfeft) / 54
27
~Tm-2a
. ®—28 9.5 Nem
o T (85 Ibfein)
L\ﬁ - ~—
22 Nem 33 ST h
(16 Ibfsft)
. ~
20 Nem -29 7

(15 Ibfeft)
22 Nem

\ 20 Nem

(15 |bfeft)

A005 006 002

06-01-3




Section 06 STEERING/SKIS
Sub-section 01 (STEERING SYSTEM)

Safari Citation/E, Tundra, Tundra LT

7. Steering column
2. Handlebar support

3. Handlebar

4. Steering clamp

5. Cap screw

6. Elastic stop nut

8. Throttle handle housing
9. Emergency cut-out switch
70. Throttle handle

12. Retainer

13. Brake handle housing
14. Dimmer switch

15, Brake handle

16. Pin

17. Push nut

19. Grip

20. Bushuing

21. Bushing

22. Retainer bracket

23. U-clarnp

24. Lock tab

25. Elastic stop nut

2/. Hat washer

28. Elastic stop nut

29. Ball joint 111

. Lock tab

. Elastic stop nut
. Jam nut LH

3. Tie rod

. Jam nut RH

. Ball joint RH

. Steering arm

. Tie rod

. Steering arm

. Ski leg

. Washer

. Bushing

. Cap screw

. Flat washer

. Grease fitting
. Housing cap

. Screw

. Steering cover
. Bushing

. Plate

. Retainer bracket
. Screw

. Clip

. Snap ring

. Lock tab

NOTE : Some reference numbers are deliberately
missing. Only numbers reporting to the above spe-
cified vehicles are listed.

06-01-4




Section 06 STEERING/SKIS
Sub-section 01 (STEERING SYSTEM)

Safari Scout/Scout E/Saga/Cheyenne

ATl

12—e

60—
61 -2

(19 Ibfeft)

~ _ 26 Nem
Sl <58 ® o
) | 28
20
44

25 Nem
{18 Ibfeft)

gg,; 85 ot

I 20 Nem
(15 Ibfeft)
|

25 Ne g T 32
(18 bie1t _/? ﬂ 30 \Q\\\ | 219
25 36 Qﬁ
30 (-
L

31 N |
@ @ QZ@ 42 Nem

{371 Ibfeft)

39-——.

A009 006 013
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Section 06 STEERING/SKIS
Sub-section 01 (STEERING SYSTEM)

Safari Scout/Scout E/Saga/Cheyenne

1. Steering column 33. Tie rod

2. Handlebar support 34. Jam nut RH

3. Handlebar 36. Ball joint RH

4. Steering clamp 36. Steering arm

5. Cap screw 37. Tie rod

6. Flastic stop nut 38. Steering arm

7. Steering pad 39. Ski leg

8. Throttle handle housing 40. Washer

9. Emergency cut-out switch 41. Bushing

70. Throttle handle 44. Cap screw

77. Pin 45. Flat washer

12. Rerainer 46. Grease fitting

13. Brake handle housing 49. Housing cap

74. Dimmer switch 54. Bushing
15. Brake handle 57. Washer

19. Grip 58. Brake adaptor
20. Bushing 59. Self-tapping screw
21. Bushing 60. Set screw
23. U-clamp 61. Washer
24. Lock tab 62. Circlip
25. Elastic stop nut 63. Brake light switch
26. Retainer bracket 65. Throttle adaptor
27/. Flat washer 66. Throttle cover
28. Elastic stop nut /1. Bolt
29. Ball joint LH /2. Nut
30. Lock tab 74. Rubber attachment
31. Elastic stop nut 84. Snap ring
32. Jam nut LH

NOTE : Some reference numbers are deliberately
missing. Only numbers reporting to the above spe-

cified vehicles are listed.

06-01-6






Section 06 STEERING/SKIS
Sub-section 01 (STEERING SYSTEM)

Safari Voyageur/Escapade

1. Steering column 37. Tie rod

2. Handlebar support 38. Steering arm

3. Handlebar 39. Skileg

4. Steering clamp 4171. Bushing

5. Cap screw 49. Housing cap

6. Llastic stop nut 54. Bushing

/. Steering pad 58. Brake adaptor

8. Throttle handle housing 59. Self-tapping screw
9. Emergency cut-out switch 60. Set screw

70. Throttle handle 63. Brake light switch
73. Brake handle housing 64. Push nut

14. Dimmer switch 65. Throttle adaptor

16. Brake handle 71. Bolt

19. Grip 72. Nut

20. Bushing 73. Grease fitting

21. Bushing 74. Rubber attachment
23. U-clamp 79. Bombardier decal
24. Lock tab 86. Heating grip element
26, Flastic stop nut 87. Ski leg cap

26. Retainer bracket 88 Loctite (Super bhonder)
27. Flat washer 89. Snap ring

28. Elastic stop nut 90. L-plate

29. Ball joint tH 971. Seal

30. Lock tab 92. Thrust washer

32. Jam nut LH 93. Bushing

33. Tie rod 94. Snap ring

34. Jam nut RH 95. Sesl

3b6. Ball joint RH 96. Flanged head screw
36. Steering arm 97. Washer

NOTE : Some reference numbers are deliberately
missing. Only numbers reporting to the above spe-

cified vehicles are listed.

06-01-8
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Formula MX/MX LT/PLUS/PLUS LT/MACH |

T 97 22 79-5%p

26 Nem S
(19 Ibfsft) /\°‘2 3

5 9, 19
=

54
23 \ -
SOy 54 ‘ 28 — 20
25 (19 Ibfeft)
29 Nem
(27 Ibfft)
48 Nem E / 24
-82 —— 54 |
(35 Ibfeft - F va , 25
@:""“ C s ‘ I em
29 Nem e ) 28785 hin)
(27 Ibfeft) ™ I
[ 30
S /

29 Nemn
(271 Jofeft)
35 y \
32 '
29 Nemn
{21 Ibfeft) —_25
J 8- 29

25 Nem  _
(18 Ibfeft)

AOD15 006 020
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Formula MX/MX LT/PLUS/PLUS LT/MACH |

. Steering column

. Handlebar support
. Handlebar

. Steering clamp
Cap screw

. Elastic stop nut

. Steering pad

. Throttle handle housing
. Emergency cut-out switch
10. Throttle handle
13. Brake handle housing
14. Dimmer switch

15. Brake handle

19. Grip

20. Bushing

21. Bushing

23. U-clamp

24. lock tab

25. Flastic stop nut
27. Flat washer

28. Flastic stop nut
29. Ball joint LH

30. Lock tab

31. Elastic stop nut
32. Jarm nut [.H

33. Tie rod

34. Jam nut RH

35. Balf joint AH

36. Steering arm

37. Tie rod

38. Steering arm

CR NS A W~

39. Skileg

43. Shim

44. Cap screw

45. Flat washer

49. Housing cap

52. Loctite 271 (red)
54. Bushing

58. Brake adaptor
59. Self-tapping screw
60. Set screw

63. Brake light switch
64. Push nut

65. Throttle adaptor
66. Throttle cover
&7. Brass washer

68. Pivor arm

659. Cap

70. Flange

71. Bolt

72. Nurt

73. Grease fitting

74. Rubber attachment
79. Bombardier decal
80. Screw stopper
&1. Screw

82. Screw

83. Screw stopper
84. Snap ring

96. Flanged head screw
87. Washer

98. Ball joint

INSPECTION

Check skis and runner shoes for wear, replace as neces-
sary. {See section 06-02).

36,38,39, Steering arm & ski leg
Make sure steering arm and ski leg splines interlock (if
applicable).

WARNING : All parts having worn splines have to
be changed by new ones.

Check general condition of steering system.

Check general condition of steering system components
for wear and replace if necessary.

06-01-10

DISASSEMBLY & ASSEMBLY
19, Grip

Grips can be removed and installed without any damage
by injecting compressed air into the handlebar.

WARNING : Never use lubricants (eg. soap,
grease, etc.) to install handiebar grip.
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(TYPICAL)
Restrain
parallel

Tighten

A002 006 009

Top view,
L.H. shown

Swing arm
center line

25 mm Rear

I

y ir_%

Steering
arm

AQ15 006 008

WARNING : The cut off section of the ball joint

must run parallel with the steering arm. When
tightening lock nuts, restrain ball joint with appropriate
size wrench. Ensure not too many threads are kept
outside of the tie rod according to the thread length
chart.

30,80,83,85, Lock tab & screw stopper

When assembling components, always position new lock
tabs and screw stoppers.

36,38, Steering arm

The steering arm angles should be equal on both sides
when skis are parallel with vehicle.

Safari Voyageur, Escapade

For removal and installation procedures, refer to section
06-02.

Formufa MX/MX LT/PLUS/PLUS LT/MACH I

The center of the hole where the ball joint is fixed should
be 25 mm (1 in) inside of the swing arm center line.

06-01-12

25,30,80,85, Ball joint nut, lock tab &
screw stopper

Tighten ball joint nuts to specified torque (see illustration)
and bend lock tabs over nuts.

25,30,31, Steering arm nut & lock tab

Tighten steering arm nuts to specified torque (see illustra-
tion) and bend lock tabs over nuts.

52,80,81, Screw stopper, screw & Loctite
271

Formula MX/MX LT/PLUS/PLUS LT/MACH |

In order to remove the screw, heat to 93°C (200°F) to
break the Loctite bond. At assembly, clean all threads and
apply a drop of Loctite 271. Torque screw to 29 Nem
(21 [bfeft). Bend tab of screw stopper over a flat of screw
head.

ADJUSTABLE HANDLEBAR

1,3, Steering column & handlebar

If applicable, remove the steering clamp and nuts holding
the handlebar to the steering column. Tighten nuts to the
specified torgue (see illustration).

2,4,5,6, Handlebar support, steering clamp,
bolt & nut

install the four {4) handlebar support, steering clamp, the
four {4) screws and nuts to the column, as illustrated.



Section 06 STEERING/ENGINE
Sub-section 01 (STEERING SYSTEM)

See applicable exploded view for each model.
Adjust the steering handle to the desired position.

Lock the handle in place by tightening the four (4) nuts to
26 Nem (19 ibfeft).

CAUTION : Tighten the nuts equally in a criss-
cross sequence and ensure there is an equal gap
on each side of the clamps.

(TYPICAL)

Torque 10
26 Nem (19 Ibfeft)

Equal gap all around
AQ08 006 005

WARNING : Do not adjust the handlebar too high
to avoid contact between the brake handle and
windshield when turning.

WARNING : Make sure that the steering pad and
all controls are properly fixed to their normal loca-
tion on the handlebar.

CAUTION : Plastic alloy components such as fuel
tank, windshield, controls, etc. can be cleaned
using mild detergents or isopropyi alcohol and a soft
clean cloth. Never clean plastic parts with strong
detergent, degreasing agent, paint thinner, acetone,
etc. Do not apply isopropyl alcohol directly on decals.

7,71,72,74, Steering pad, bolt, nut & rubber
attachment

CAUTION : Prior to installation, perform handle-
bar adjustment.

Properly fit the steering pad to the handlebar. Assemble
using the two (2) rubber attachments nuts and bolts.

WARNING : Make sure that the steering pad and
all controls are properly fixed to their normal loca-
tion on the handlebar.

Rubber
attachment

AQ09 006 005

STEERING ADJUSTMENT (SKIS)

Definitions

Toe-out :

A difference measurement between front and rear edges
of skis as viewed from top side of suspension system. It is
adjustable.

——— 5 ——]

AQG1 006 004

Camber:

A specific inward or outward tilt angle of ski leg compared
to a vertical line when viewing vehicle from front. It is ad-
justable on the “'"PRS"" suspension system only.

06-01-13







Section 06 STEERING/SKIS
Sub-section 01 (STEERING SYSTEM)

vmrn 1o adjust

A001 006 004

Formula models only

Adjustments should be performed following this sequence :
— Pivot arm centering.

— Set camber angle.

— Check for horizontal handlebar.

- Set toe-out.

PIVOT ARM CENTERING

WARNING : Do not attempt to adjust skis straight
ahead position by turning ball joint on tie
rod #33.

33,34,68,81,98, Tie rod, jam nut, pivot arm,
screw & ball joint

With handlebar in straight position, both tie rod ball joints
on pivot arm should be at same distance from vehicle
center. Loosen jam nut on tie rod #33 (turn steering left
side to gain access), remove screw #81. Turn ball joint
accrodingly. This adjustment will provide same turning
radius on both sides.

WARNING : Never lengthen a tie rod so that threa-
ted portion of ball joint exceeds 17 mm
{11/16 in) outside tie rod.

Tie rod #33

Screw #81

Tie rod ball joints

A018 006 034

CAMBER

-~ Ski leg camber must be set to 0° £ 0.5° (ski leg
housing vertical).

‘G———Ski leg vertical

AQ15 006 009

06-01-15







Section 06 STEERING/SKIS
Sub-section 01 (STEERING SYSTEM)

CAUTION : Angle finder must sit square against
swing arm. Positioning angle finder against weld
bead or decal may result in false reading.

— Loosen both upper control arm jam nuts and adjust its
length to obtain a vertical skileg (0° + 0.5°). Torque
jam nuts to 29 Nem ({21 Ibfeft).

— Lower vehicle to ground and allow suspension to settle.

HANDLEBAR & TOE OUT

Check that handlebar is horizontal when skis are in
straight ahead position by measuring from the extremi-
ties of the grips to the rearmost edge of the tunnel, as
shown.

NQOTE : The reference point must be the same rela-
tive to each side.

(TYPICAL) Equal distance (X}
on each side
Same
reference
point

AO15 006 016

Adjustment is performed by adjusting length of left and
right tie rods #37.

WARNING : Do not attempt to adjust skis straight
ahead position by turning ball joint on tie rod#33.

Procedure
-— loosen jam nuts #32 & #34 of both tie rods #37.
- - Turn manually tie rod on one side to shorten its length.

- - Lengthen the other one by turning exactly the same
amount so that toe-out is not changed.

WARNING : Never lengthen a tie rod so that

threaded portion of ball joint exceeds 17 mm
{11/16 in) outside tie rod. To avoid this, distribute ad-
justment requirements equally to both tie rods.

-— Close front of skis manually to take all slack from steer-
ing mechanism.

NOTE : A rubber band can be hooked in front of
skis to keep them closed.
— Skis should have a toe-out of 3 mm (1/8 in) when they
are in straight-ahead position.
Measure distance between inner edge of skis as far back
and as far forward as possible.

NOTE : To insure accuracy always use the same re-
ference points.

- 3 mm (g in)

A015 006 017

Toe out is correct when forward measure EXCEEDS rear
one by 3 mm (1/8 in).

Adjust as required.

06-01-17



Section 06 STEERING/SKIS
(STEERING SYSTEM)

Sub-section 01

SKI ALIGNMENT TROUBLE SHOOTING CHART

SYMPTOM

CAUSE

REMEDY

Aggressive
steering in turns
and dartiness

Excessive negative

camber

Check and adjust
camber

Reduced steering
action and loss of
precision

Excessive positive
camber

Check and adjust
camber

Vehicle darts left
and right

Excessive toe
adjustment
{("in"" or "out’")

Check and adjust
3 mm (1/8 in} toe
out

LUBRICATION

WARNING : Do not lubricate throttle and/or
brake cable and housings, and spring coupler

bolts.

46,73, Ski leg & grease fitting

Use low temperature grease only (P/N 413 7061 00).

All except Formula models and Safari
Voyageur/Escapade

Lubricate the ski legs at grease fittings until new grease
appears at joints. Lubricate tie rod end ball joints and

steering column bushings.

{TYPICAL)

AQ015 006 002

06-01-18

Safari Voyageur/Escapade
Refer to ""ski’’ section 06-01.

Formula MX/MX LT/PLUS/PLUS LT/MACH 1|

Penetrating lubricant is recommended on ball joints and
moving parts.

Examples :
— chain lube from Bardah! (BCS 362 dry)
— WD-40

Other grease fittings require low temperature grease (P/N
413 7061 00) injected with a grease gun.

The following symbols will be used to show what type of
lubricant should be used at the suitable locations.

Chain lube
or
WD-40
Grease
gun
A000 006 Q01
Lubricate :

— Steering column.

-— Upper and lower control arms drop link and tie rod
ends.

— Grease ski legs, ski pivots and idler arm.

— Coat stabilizer sliders with grease and oil their ball
joints.

O NQOTE : There are 33 lubrication points.
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AQ15 006 003
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Section 06 STEERING/SKIS

Sub-section 01

(STEERING SYSTEM)

A015 006 006

A015 006 004

06-01-20
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Alpine I

(19 Ibfeft] ,"

312 @ 'SP) @%@ 7.5 Nemn
= .

(67 Ibfsin)

25 Nem
(18 Ibfeft)

@W3) 48-— N
( 47 —@® 39_9‘@)7 -38

a6 —( 48 Nemn
50—@}‘) (35 [bfeft)

/
Ty

20-@ 3 T
44 —(2) 48 Nem
“ |35 34 / (35 lofsft)
| !
/ @@
/ 0) L.
' o
67
a1 —
64 \@—4?

AD17 006 042
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Sub-section 01 (STEERING SYSTEM)

41,64 Cap & flanged bushing

inspect for wear. Replace if required using a suitable
pusher and removing bushing toward bottom of sus-
pension cap.

ASSEMBLY

For assembly, reverse disassembly procedures. However,
pay attention to the following.

41,43,48, Cap & screw

Engage screw #48 a few threads in top of ski leg shaft.
Fully pull the shalt upward. Slide suspension cap over
the shaft while holding the screw to prevent shaft com-
pression.

Install three retaining screws and torque to 10 Nem (89
Ibfein).

40,41,59, Steering support, cap & shim

After the three retaining screws of the cap have been loo-
sely installed, it can be necessary to install shim (s) bet-
ween steering support and suspension cap. It is important
that no deflection of the suspension cap be created when
tightening U-clamp nuts. Install the number of shim (s)
required to fill the gap between steering support and sus-
pension cap. Torque three retaining screws.
WARNING : Filling the gap with shim is very im-
portant to prevent cap deflection and to allow
a smooth and free operation of the front suspension.

NOTE : Shim thickness availability is 0.47 and
0.85 mm.

35,36, Lock tab & nut

Install a new lock tab then nuts. Torque nuts to 25 Nem
(18 Ibfeft).

44,45,48,49, Brass washer, steering arm,
screw & key

Remove previously installed screw #48. Install brass
washer then steering arm with its key. Engage screw and

washers without shims. Fully tighten screw to completely
engage steering arm on ski leg shaft. Remove screw.

06-01-24

48,50, Screw & shim

To allow easy rotation of the steering, a gap of 0.2 mm
(.008 in) must be present between top of steering arm
and the large washer #46.

0.2 mm (.008 in)

A017 006 025

Using a feeler gauge, measure the specified gap adding
shim (s) as required. Then, torque the screw to 25 Nem
{18 Ibfeft).

NOTE : Shim thickness availability is 0.13, 0.25 and
1.6 mm.

38,39, Lock tab & nut

Torque nuts to 48 Nem (35 Ibfeft) and bend lock tab over
nuts.

ADJUSTABLE STEERING HANDLEBAR

Refer to previous models in this section for detailed pro-
cedures.

1,2,3,4, Steering padding, rubber attachment,
nut & bolt

CAUTION : Prior to installation, perform handle-
bar adjustment.
Properly fit the steering pad to the handlebar. Assemble
usint the two {2) rubber attachments, nuts and bolts.
WARNING : Make sure that the steering pad and

all controls are properly fixes to their normal loca-
tion on the handlebar.
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Rubber
attachment

AQ09 006 005

LUBRICATION

Refer to section 06-02, ski system, for lubrication.

STEERING ADJUSTMENT
37, Tie rod

Ski should be perpendicular to handle bar. To align :
— Place ski parallel to vehicle.
— Loosen lock nuts of the tie rod.

12 mm (15/32 in)
max.

l
-

A017 006 009

Torque to
20 Nem (15 Ibfeft)

WARNING : The bali joint socket must run parallel

with the steering arm and the other ball joint. The
socket must be restrained when tightening the tie rod
end lock nuts.

A017 006 009

Parallel

AQ17 C06 010

— Turn tie manually until the handlebar is horizontal.
— Firmly retighten the lock nuts.

WARNING : The maximum ball joint external

threaded length not engaged in the tie rod must
not exceed 12 mm (15/32 in). Torque lock nut to 20
Nem (15 Ibfeft).

Tighten

Restrain

AQ17 006 009

06-01-25
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4,6, Main leaf spring & retainer pin

Front of single leaf spring must be fixed at the following
position :

Safari Scout/Scout E/Saga/Cheyenne

Tundra, Tundra LT :

Front hole

Retainer pin
into front hole

A0Q7 006 007

Safari Citation/E
Rear hole

Retainer pin
into rear hole

e

AD07 006 008

06-02-4

14,15, Spring coupler bolt & nut

Torque bolt and move ski by hand to check that it pivots
on ski leg. Torque locking nut to 64 Nem (47 Ibfeft).

vCAUTION: Ski must move easily by hand.

(TYPICAL)

Must move

A003 007 001

19, Grease fitting

Safari Citation/E, Tundra/LT only

Lubricate with low temperature grease (P/N 413 7061
00).
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7. L Plate (2)

2. Housing

Ring

. Loctite 242 (blue, medium strength)
Hexagonal head screw M6 x 1.00 x 12 (4)
. Bushing (2)

. Thrust washer

. Shaft

. Hexagonal spring nut M10 x 1.5 x &

10. Hexagonal head screw MT10 x 1.50 x 35
11. Shock absorber

12. Bushing (2)

13. Runner shoe (2)

74. Ski

15. Cotter pin (2)

©CoNOOA N

16. Axle

17. Washer (2)

18. Stop pad

19. Hexagonal elastic stop nut M12
20. Washer

21. Coupler

22. Retaining screw

23. Stop pad

24. Spring

25. Bushing (2)

26. Ski leg

27. Hexagonal elastic stop nut M10 (4)
28. Spring seat

29. Wiper ring

DISASSEMBLY

Refer to section 06-01, steering system, for removal of
steering arm and suspension cap prior to disassembling
ski leg.
NQOTE : To ease suspension removal, keep the vehi-
cle on the ground so that its weight will com-
press the front suspension thus allowing suspension loc-
king parts removal.

2,3,5,26, Housing, screw, ring & ski leg

Remove four screws, pull housing and ring upward.

Remove
four screws

A017 006 011

06-02-6

Pull upward

AQ017 006 012

Slowly lift front of vehicle until ski leg comes out.
Remove shock absorber spring.

14,19,22, Ski ass’y, nut & retaining screw
Remove nut and screw then pull ski away from ski leg.
8,9,10,11,12, Shaft, spring nut, screw, shock
absorber & bushing

Remove both bushings from bottom of ski leg then pull
shaft upward to gain access to shock absorber.
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Remove

U
B — ) Sm——

Ski leg

AQ17 006 013

Detach shock absorber from the square shaft.

Detach

AQ17 006 021

15,16,18,21, Cotter pin, axle, stop pad &
ski coupler

Remove front cotter pin then take axle off rearward.

AQ17 006 015

Remove ski coupler and stop pad.

CLEANING

Clean all metal components in a non ferrous metal
cleaner.

INSPECTION
16,21, Axle & ski coupler

Inspect axle for rust, slightly rusted surface can be
cleaned with a fine steel wool. Inspect axle for straight-
ness and wear. Inspect ski coupler at pivot for wear.

Inspect both stop pads for damage.

Replace damaged parts as required.

6,12,25, Bushing

Inspect bushings for wear, replace as required.
1,8,26, L-plate, shaft & ski leg

Check ski leg and square shaft for straightness, notches
and rust. Stightly rusted surface can be cleaned with a
fine steel wool. Check L-plates plastic coating for wear.

13,14, Ski runner & ski

Check ski for damage, pivot points and ski runners for
wear. Replace ski runners if worn more than half.

ASSEMBLY

For assembly, reverse disassembly procedure. However,
pay attention to the following.

6, Bushing

Due to part tolerances, some sleeves may fit loosely in
housing. In such cases, clean housing and sleeve moun-
ting surfaces and apply Loctite RC 609 (P/N 413 7631
00) to secure sleeves to housing.

28,29, Spring seat & wiper ring
Coat wiper ring with low temperature grease (P/N 413

7061 00) and install it into the spring seat with its lip
toward coif spring.

7, Thrust washer

Apply low temperature grease on thrust washer.

13,27, Runner shoe & nut
Torgue nuts to 18 Nem (159 Ibfein).

06-02-7






Section 06 STEERING/SKIS
Sub-section 02 (SKI SYSTEM)

LUBRICATION

When lubricating grease fitting, always use low temper-
ature grease (P/N 413 7061 00).

Steering mechanism

Using light machine oil, lubricate the longitudinal pivot
of the ski and ski coupler bolt.

AQ17 006 007

Allow the oil to run in and move ski several times to dis-
tribute lubricant.

From inside of cab, lubricate front shock system as
follows :

With this particular shock absaorber system, a screw must
be removed from the shock absorber casing to let escape
the grease and thus indicate there is enough grease.

Remove the screw shown.

Grease fitting

Shock absorber 1

casing

Remove

AD17 006 008

Lubricate until the grease appears from the hole, then,
firmly plug the hole with a finger and slowly continue to
lubricate until grease appears at the joint.

Grease must
appear from
this joint

A017 006 020

QOil tie rod ball joints and steering column upper and lower
bushings.

06-02-9
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SHOCK ABSOBER SERVICING

Spring replacement

Ski leg must be removed from vehicle to get access to
front suspension spring. No spring compressor is needed
for servicing.

Shock absorber servicing

Secure the shock absorber body end in a vise.

Clamp

L ——

;ﬁ

A014 005 ON

v CAUTION : Do not clamp directly on shock body.

Examine shock absorber for leaks. Extend and compress
the piston several times over its entire stroke checking
that it moves smoothly and with uniform resistance.

Pay attention to following conditions that will denote a
defective shock absorber.

- - A skip or a hang back when reversing stroke at mid
travel.

- Seizing or binding condition except at extreme end of
either stroke.

— Oil leakage.

-- A gurgling noise, after completing one full compres-
sion and extension stroke.

Renew if any fault is present.

06-02-10
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SPECIFICATIONS
Shock absorber spring
PART NUMBER FREE SPRING INSIDE WIRE COMPRESSED
NUMBER OF COILS LENGTH RATE DIAMETER DIAMETER LENGTH
330 mm 14.7 N/mm 66.8 mm 9.2 mm 119.6 mm
506 0949 00 i3 (13") (89 Ibffin) (2 5/8") (.362") (4.71")
Spring description _
Wire
diameter
A\ - 7
Inside . _ _ o
diameter
Yy A
[ Free length
AQ14 005 014
Shock absorber
LENGTH COLLAPSED
PART FULL
NUMBER STROKE LENGTH EXTENDED
AT BUMPER AT SPRING RETAINER
CONTACT CONTACT
177 mm 306 mm 287 mm 464 mm
414 6081 00 (7°7) (12.05"") (11.30"") (18.27"")

Shock description

A

Shock length

l——— Stroke—»l

Y

l\.

il I B
Rubber Spring

AD15 005 017 bumper retainer

06-02-11
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PRS SUSPENSION

Formula MX/MX LT/PLUS/PLUS LT/MACH I

29 Nem 15 Nem

a4 " (21 Ibfefy (133 'bf";; 51
l 46

| 42
29 Ne  ©
(21 Ipfeft) 45 ,@ @%% | 39 @9 |

Z | l
35 Nemn 23 Nem 50
(26 Ibfeft) 24 55 (17 ibfefy) 29 Nem

5\QL ]8%\&\3\ 822 : 4{0 (271 Ibfeft) a7

/

-
29 Nem
(21 Ibfeft)

52 Nem
(38 Ipfeft)

29 Nem \Gy
(271 Ibfeft)

l 64

2 9/63 18 Nemn
— (159 ibfein)

\‘\; 9/62

A015 006 019
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. Swing arm

. Rubber damper

. Bowl!

. Spring lock washer M&

. Allen screw M8 x 25

. Grease fitting

. Hexagonal screw M12 x 70

. Stopper bushing

. Lower control arm

70. Housing

71. Hexagonal elastic stop nut M12
12. Hexagonal screw M12 x 90

13. Circlip

74. Radial ball joint

15. Clevis pin

16. Bell crank rod

17. Special washer

18. Cotter pin

19. Flanged screw

20. Shim

21. Rocker arm

22. Grease fitting

23. Hexagonal elastic stop nut M10
24. Hexagonal head screw M10 x 170
25. Housing

26. Hexagonal elastic stop nut M10
27. Hexagonal head cap screw M10 x 60
28. Flat washer

29. Bushing

30. Housing

31. Hexagonal head cap screw M70 x 95
32. Spacer

33. Front shock body

34. Front shock spring

35. Spring stopper ring

36. Spring stopper

37. Hexagonal head cap screw M10 x 45
38. Screw stopper

39. Upper control arm

OCX NSO AN Wl =~

40. L.H. Jam nut

47. L.H. Ball joint

42. R.H. Jam nut

43. R.H. Ball joint

44. Screw stopper

45. Hexagonal head cap screw M10 x 45
46. Stabilizer

47. Slider joint

48. Slider

49. Flange

50. Clamp

51. Lock washer & mm
52. Hexagonal head cap screw M8 x 20
53. Circlip

54. Thrust washer

55. Housing

56. Wear plate

57. Ski leg

58. Ski boot

59. Stop bounding

60. Ski

67. Carbide runner shoe
62. Cup

63. Hexagonal elastic stop nut M10
64. Plug

65. Bolt

66. Slotted nut M12

67. Cotrer pin

68. Slider cushion

69. ""PRS’ decal

70. Loctite 271

71. Cap screw

72. Flat washer

/3. Steering arm

74. Snap ring

75. Cap

/6. Elastic stop nut

77. Flat washer

DISASSEMBLY

WARNING : Before removing any suspension
components, always lift the vehicle off the
ground to release load on suspension system.

Lift front end of vehicle off the ground and block on a
stand. Remove muffler to gain access to linkage.

The following procedures are identical for each side of
vehicle.

60,65,66,67, Ski, screw, slotted nut &
cotter pin

To remove ski, take cotter pin off, unscrew slotted nut,
remove bolt.

1,5,7,8,11,37,38,73, Swing arm, Allen screw,
nut, screw, screw stopper, stopper bushing &
steering arm

Detach steering arm #73, open screw stopper, remove
nut, screws and stopper bushing then take swing arm off.
While removing swing arm, detach stabilizer bar.

23,27, Screw & nut (shock ass’y)

Remove nuts and screws then take shock assembly off.

21,24,26, Rocker arm, screw & nut

To remove nut #26 heat to 93°C (200°F) to break the
Loctite bond. Remove screw and nut to slide the rocker
arm.

15,16,18, Clevis pin, bell crank rod &
cotter pin

Remove cotter pin and clevis pin then take off bell crank
rod and rocker arm.
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39,44,45, Upper control arm, screw stopper
& screw

Open screw stopper, remove screw then take upper con-
trol arm off.

8,9,11,12, Stopper bushing,
lower control arm, nut & screw

Remove nut, screw and stopper bushing then lower
control arm off,

46,52, Stabilizer & screw

Remove screws and take stabilizer off.

CLEANING

Clean all metal components in a non ferrous metal clean-
er.

WARNING : Perform cleaning in a well ventilated
area.

INSPECTION

Inspect all ball joints, bushings and moving parts for wear,
crushing or play, if excessive replace them.

60,61, Ski & runner shoe

Check skis and runner shoes for wear, replace as if neces-
sary.

57, Ski leg

Make sure steering arm and ski leg splines interlock.

WARNING : All parts having worn splines have to
be charged by new ones.

Check general condition of steering system components
for wear and replace if necessary.

ASSEMBLY

For assembly reverse the disassembly procedure. How-
ever, pay attention to the following.

CAUTION : When tightening screw mounted
with bushings, it is important to follow the next
specified torques to avoid crushing them.

Always replace removed cotter pins, screw stoppers and
hexagonal elastic stop nuts by new ones.
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46,52, Stabilizer & screw

Torque screws to 15 Nem (133 Ibfein) then make sure
the stabilizer move easily.

8,91112,39,44,45, Stopper bushing,
upper and lower control arms, stopper screw,
screw & nut

To ease installation of control arms through tie rod cover,
apply petroleum jelly into its opening lips. Install longer
distance between bell crank rod and pivot point of lower
control arm at inside of belly pan.

Torque screw #12 to 52 Nem (38 Ibfeft).

Torque nut #11 to 85 Nem (63 Ibfeft).

Torque screw #45 to 48 Nem (35 Ibfeft).

Bend tab stopper screw #44 over a flat of screw head.

21,26,70, Rocker arm nut & Loctite 271

Clean all threads then apply a drop of Loctite 271. Make
sure bell crank rod is placed to allow required travelling
space for tie rods. Make sure rocker arm pivots easily.

Torque nut #26 t0 48 Nem (3b Ibfeft).

23, Nut (shock absorber)

First install the screw at the bottorn of the shock then the
upper one. Torque them to 35 Nem (26 Ibfeft).

2,5, Rubber damper & Allen screw

Apply a light coat of petroleum jelly outside of rubber
damper to ease its insertion into swing arm and inside to
slide onto pivot. This will prevent rubber from sticking and
steel from rusting. Torque Allen screw #5 to 25 Nem
(18 Ibfeft). Make sure swing arm pivots easily.

CAUTION : Do not apply grease or oil on rubber
damper.

7.11,37,38, Screw, screw stopper & nut
(control arm)

Torque nut #11 to 85 Nem (63 Ibfeft).

Torque screw #7, 37 t0 29 Nem (21 Ibfeft).

Bend tab of stopper screw #38 over a flat of screw head.

For steering arm installation and tightening torque, refer
to 'Steering’’ section 06-01.
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v CAUTION : Do not clamp directly on shock body. -— Seizing or binding condition except at extreme end of
either stroke.
Examine each shock for leaks. Extend and compress the — Oil leakage.

piston several times over its entire stroke checking that

! . . . - - A gurgling noise, after completing one full compres-
it moves smoothly and with uniform resistance. gurging P g P

sion and extension stroke.
Pay attention to the following conditions that will denote

. Renew if any faults are present.
a defective shock : Y p

— A skip or a hang back when reversing stroke at mid
travel.

SPECIFICATIONS
Shock absorber spring

PART NUMBER FREE SPRING INSIDE WIRE COMPRESSED COLOR
NUMBER OF COILS LENGTH RATE DIAMETER DIAMETER LENGTH CODE
+ 3 mm {127 + 1.8 N/mm (10 Ibflin) {big end) + 0.05 mm (002"
467 mm 0.75"
241.3 mm 35 N/mm -0 919 mm 131.8 mm
503 0804 00 15.3 oy . o . . Green/ green
(950"} (200 Ibffin} (184 mm t '830 ) (.362") (518"
Spring description
Wire
diarmeter
i - T - Color
4 code
Inside

diameter

A

AQ14 005 014

Shock absorber

LENGTH COLLAPSED
NSf\\AFgéR STFQJ&E LENGTH EXTENDED
AT BUMPER AT SPRING RETAINER
CONTACT CONTACT
62.9 mm 218.0 mm 192.6 mm 2555 mm
414 5859 00 (2.48") (8.58"") (7.58") (10.06"")
- | k length »|
Shock description Shock leng
Stroke ———]
l |
1
| |
Rubber Spring
AO15 005 017 bumper retainer
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. Ski'leg (2)

. O-ring (2)

. Shock absorber adaptor R.H. & L.H.
Grease fitting

. Bushing (2)

Metal screw 8 x 1/2
. Grease fitting

. Washer (2)

. Thrust washer (2)
10. Stabilizer shoe (2}
11. Thrust washer (2)
72. Bushing (4)

13. Spring (2)

14. Shock absorber (2)
15. Adjuster ring (2)

16. Retainer ring (2)

17. Screw M10 x 66 mm (2)
18. Washer (2)

79. Nut M10 (2)

20. Screw M10 x 70 (2)
27. Washer (2)

22. Spacer (4)

23. Ski leg boot (2)

24. Strip (2)

25. Spring (2)

26. Screw (2)

27. Washer (4)

CONDOA W =

28. Nut (2)

28. Cotter pin (2)

30. Ski RH. & L.H.

31. Runner (short) (2)
32. Runner flong) (2)
33. Seal (2)

34. Rivet (12)

35. Washer (6)

36. Ski stopper (2)

37. Stabilizer

38. Screw (4)

39. Washer (4)

40. Clamp (2}

417. Flange (2}

42. Snap ring

43. Snap ring

44. Snap ring

45. L-plate (8)

46. Thrust washer (4)
47. Bushing 58 mm (4)
48. Steering arm R.H. & L.H.
49. Seal (2)

50. Loctite (Super Bonder 495)
51. Ski leg cover (2)
52. Nut (6)

53. Cup (6)

DISASSEMBLY

WARNING : Before removing any suspension
components, always lift the vehicle off the
ground to release load on suspension system.

Lift front end of vehicle off the ground and block on a
stand. Remove muffler to gain access to linkage.

The following procedures are identical for each side of
vehicle.

26,28,29,30, Ski, screw, slotted nut &
cotter pin

To remove ski, take cotter pin off, unscrew slotted nut,
remove bolt.

23,25, Ski leg boot & spring
Unhook spring and raise boot to gain access.

37,38, Stabilizer & screw

Remove screws (underneath bottom pan) and take stabi-
tizer off.
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14,17,20, Shock absorber & screw
Remove screws and take shock absorber off.
1,42, Ski leg & snap ring

Remove snap ring then push ski leg downward and re-
move from vehicle.

Remove

A018 006 009
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INSPECTION
23, Ski leg boot

Check for tears or cuts, replace if damaged.

12,30,31,32, Bushing, ski & runner

Check for wear. Runner should not be worn more than
half. Replace parts as needed.

2, O-ring

Check for cuts. Presence of grease below indicates a leak
so replace It.

33,49, Seal

Check seal for cracks, tears or cuts. Replace as needed.
Presence of grease on the upper end of steering arm indi-
cates seal #49 malfunction.

5,9,11, Bushing & thrust washer

Check for wear. Pay attention to the piastic coating on
bushing and bottom thrust washer. Replace if damaged
or worn.

SHOCK ABSORBER ADAPTOR
BUSHING REPLACEMENT

Insert a screwdriver blade behind the bushing split and
remove it.

Insert
behind split

Shock absorber
adaptor

A019 006 015

When installing new one, make sure to align bushing hole
with grease fitting hole. Using a suitable thick plate or
pusher, press bushing until it comes flush with top of
shock absorber adaptor.
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A019 006 016

Press until
it stops

A018 006 017

SHOCK ABSORBER ADAPTOR
THRUST WASHER REPLACEMENT

If bushing has not been removed, insert a small screw-
driver blade between bushing and thrust washer and pry
it out.
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A018 006 018

Plastic coating

~ this side

S

AD19 006 019

When installing, apply Loctite Super Bonder 495 on the
face without plastic coating and install into shock ab-
sorber adaptor. This is important to prevent from rotat-
ing into its housing.

Apply Loctite this side
{without plastic coating)

AO019 006 020

45,46,47, L-Plate, thrust washer & bushing

Check for wear. Pay attention to the plastic coating on
L-plates and bushings. Replace if damaged or wear.

STEERING ARM
BUSHING REPLACEMENT

Insert a screwdriver blade behind the bushing split and
remove it. Same procedure for bottom bushing.

Steering arm
housing

Insert
behind split

AQ18 006 021

Using a thick plate or a pusher, drive bushing in until it
comes flush with its housing. Same procedure for bottom
bushing.
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.\‘ l
|
- Shorter

' distance

Drive
in flush

il

Top of
steering arm

A019 006 022 A019 006 024

SKI LEG L-PLATE REPLACEMENT

Pry L-plates out with a screwdriver. At assembly, apply
Loctite Super Bonder 435 on a tab of the L-plate to keep
in place.

Shorter
distance
A Bottom of

steering arm

Loctite
A019 006 023 Super Bonder 495 £019 008 028
. N _ 1, Ski leg
Make sure to install L-plate positioning the shorter dis-
tance of the plate tab toward the end of the steering arm Check sliding surfaces for straightness, notches or rust.
and into steering arm notches. Slighty rusted surfaces may be rubbed out with a very

fine steel wool. Replace as needed.
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