











INTRODUCTION

1970 OLYMPIQUE
SPECIFICATIONS
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ITEM OLYMPIQUE 12/3 335 335/E 399
ENGINE No. of Cylinders ONE ONE ONE TWO
Bore 76 M.M. 78 M.M. 78 M.M, 2x64.5 MM.
Stroke 66 M.M. 70 M.M. 70 M.M. 2x61 M.M.
Displacement 2994 c.c. 3345 c.c. 334.5c.c. 398.6 c.c.
Horse Power 12 18 18 24
Compression Ratio 6.5:1 7.5:1 7.5:1 8.75:1
CHASSIS Overall Length 98" 98" 98" 98"
Overall Width 31" 31" 31" 31"
Height W/O Windshield 33-1/4" 33-1/4" 33-1/4" 33-1/4"
Weight (Lbs.) 295 300 335 320
Bearing Area 1092 sq. in. 1092 sq. in. 1092 sqg. in. 1092 sq.in.
Ground Pressure (P.S.1.) |.270 275 .306 .293
POWER Track (Width) 15" 15" 15" 15"
TRAIN Standard Gear Ratio 10/25 11/25 11/25 16/34
IGNITION |[Starting Manual Manual Electric Manual
Lighting Coil (Watts) 40W 40w 75W 75W
Spark Plug(s) Bosch M-240-T-1* M-240-T1* M-240-T-1* W-240-T-1*
Spark Plug (Gap) .020” 020" 020" .020"
Breaker Points (Gap) .014"-.018" .014"-.018" .014""-.018" .014"”-.018"
FUEL Tank Capacity — Imp. 3 gal. 3 gal. 3 gal. 3 gal.
Tank Capacity — U.S. 3.75 gal. 3.75 gal. 3.75 gal. 3.75 gal.
Mixing Ratio (Gas/Oil) 20:1 20:1 20:1 20:1
BRAKE Type Drum Drum Drum Drum
ACCES- Speedometer Optional Optional Optional Optional
SORIES Tachometer Optional Optional Optional Optional
*When ordering replacement spark plug(s), specify number shown above.
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1971 OLYMPIQUE
SPECIFICATIONS

lllustrated
MODEL 335
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ITEM OLYMPIQUE 300 335 335E 399 399E
ENGINE No. of Cylinders ONE ONE ONE TWO TWO

Bore 76 M.M., 78 M.M. 78 M.M. 2x64.5MM. 2x64.5 M M.

Stroke 66 M.M. 70 M.M. 70 M.M. 2x61 M.M. 2x61M.M.

Displacement 299 c.c. 335c.c. 335c.c. 399 c.c. 399 c.c.

Horse Power 15 20 20 24 24

Compression Ratio 7:1 8:1 8:1 8.75:1 8.75:1
CHASSIS [ Overall Length 99-3/4 99-3/4 99-3/4 99-3/4 99-3/4

Overall Width 30-5/8 30-5/8 30-5/8 30-5/8 30-5/8

Height W/O Windshield |34-3/4 34-3/4 34-3/4 34-3/4 34-3/4

Weight (Lbs.) 327 331 360 347 282

Bearing Area 1092sqg.in. 1092sq.in. 1092sqg.in. 1092sg.in. 1092sq. in.

Ground Pressure (P.S.1.)|0.300 0.304 0.330 0.318 0.350
POWER Track (Width) 15" 15" 15" 15" 15"
TRAIN Standard Gear Ratio 15/35 15/34 15/34 16/34 16/34
IGNITION | Starting Manual Manual Electric Manual Electric

Lighting Coil (Watts) 40W 40W 75W 75W 75W

Spark Plug {Bosch) M240-T1* M-240-T-1* M-240-T-1*  W-240-T-1*  W-240-T-1*

Spark Plug (Gap) .018”7-.022" .018"-.022"" .018"-.022"" .018"'-.022"" .018"'-.022""

Breaker Points (Gap) .0147-.018"" .014"-.018" .014”-.018"" .014”-.018" .014""-.018"
FUEL Tank Capacity —Imp. 5 gals. 5 gals. 5 gals. 5 gals. 5 gals.

Tank Capacity—U.S. 6.25 gals. 6.25 gals. 6.25 gals. 6.25 gals. 6.25 gals.

Mixing Ratio (Gas/Qil) ]20:1 20:1 20:1 20:1 20:1
BRAKE Type Drum Drum Drum Drum Drum
ACCES- Speedometer Optional Optional Optional Optional Optional
SORIES Tachometer Optional Optional Optional Optional Optional

*When ordering replacement spark plug(s), specify number shown above.
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1970 NORDIC
SPECIFICATIONS

L

ITEM NORDIC 399 399/E 640/E
ENGINE No. of cylinders TWO TWO TWO
Bore 2x64.5 M.M. 2x64.5 M.M. 2x76 M.M.
Stroke 2x61 M.M. 2x61 M.M. 2x70 M.M,
Displacement 398.6 c.c. 398.6 c.c. 635.1 c.c.
Horse Power 24 24 35
Compression Ratio 8.75:1 8.75:1 9:1
CHASSIS Overall Length 97-1/2" 97-1/2" 97-1/2"
Overall Width 34" 34" 34"
Height W/O Windshield 33" 33" 36"
Weight (Lbs.} 360 395 430
Bearing Area 1242 sq.1in. 1242 sq.in. 1242 sq. in.
Ground Pressure (P.S.1.) 290 319 .345
POWER TRAIN | Track (Width} 18" 18" 18"
Standard Gear Ratio 16/34 16/34 20/34
IGNITION Starting Manual Electric Electric
Lighting Coil (Watts) 75W 75W 75W
Spark Plug(s) Bosch W-240-T-1* W-240-T-1* M-280-T-31%
Spark Pilug {Gap) .020" 020" .020”
Breaker Points (Gap) .014"7-.018" .014"°-.018" .014""-.018"
FUEL Tank Capacity —Imp. 5 gal. 5 gat. 5 gal.
Tank Capacity--U.S. 6.25 gal. 6.25 gal. 6.25 gal.
Mixing Ratio (Gas/Oil) 20:1 20:1 20:1
BRAKE Type Drum Drum Drum
ACCESSORIES | Speedometer Optional Optional Optional
Tachometer Optional Optional Optional

*When ordering replacement spark plug(s), specify number shown above.
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1970 ALPINE/INVADER
SPECIFICATIONS

5%

ITEM ALPINE 399/R ALPINE 399/ER INVADER 640/ER
ENGINE No. of cylinders TWO TWO TWO

Bore 2x64.5 M.M. 2x64.5 M.M. 2x76 M.M.

Stroke 2x61 M.M, 2x61 M.M. 2x70 M.M.

Displacement 398.6 c.c. 398.6 c.c. 635.1 c.c.

Horse Power 24 24 35

Compression Ratio 8.75:1 8.75:1 9:1
CHASSIS Overall Length 103" 103" 103"

Overall Width 35" 35" 35"

Height W/O Windshield 37" 37" 37"

Weight (Lbs.) 480 515 550

Bearing Area 1756 sq. in. 1756 5sq9. in. 1756 sq. in.

Ground Pressure (P.S.1.) | .274 .294 314
POWER TRAIN | Track (Width) 2x15"" 2x15"" 2x15""

Standard Gear Ratio 13/39 13/39 13/25

Reverse Standard Standard Standard
IGNITION Starting Manuatl Electric Electric

Lighting Coil (Watts) 75W 75W 75W

Spark Plug(s) Bosch W-240-T-1* W-240-T-1* M-280-T-31*

Spark Plug (Gap) .018"-.022" .018"-.022" .018""-.022"

Breaker Points (Gap) .014"-.018" .014"-.018" .014"-.018"
FUEL Tank Capacity — Imp. 5 gal. 5 gal. 5 gal.

Tank Capacity — U.S. 6.25 gal. 6.25 gal. 6.25 gal.

Mixing Ratio (Gas/Oil) 20:1 20:1 20:1
BRAKE Type Disc Disc Disc
ACCESSORIES | Speedometer N/A N/A N/A

Tachometer Optional Optional Standard

*When ordering replacement spark plug(s), specify number shown above.







ENGINE CODE CHART

YEAR 1970 YEAR 1971
CODE VEHICLE MODELS ENGINE TYPE CODE VEHICLE MODELS ENGINE TYPE
10 Olympique 12/3 300 16 Olympique 3356S 337
12 Olympique 33b 335 17 Olympique 335ES 337E
13 Olympique 336E 335E 18 Olympique 399S 401
14 Olympique 399 401 19 Clympique 399ES 401E
20 Nordic 399 401 20 Nordic 399 401
21 Nordic 399E 401E 21 Nordic 399E 401E
22 Skandic 335 335 22 Skandic 335 337
23 Nordic 640E 640E 23 Nordic 640E 640E
30 Alpine 399R 401 24 Nordic 399S 401
31 Alpine 399ER 401E 25 Nordic 399ES 401E
35 Invader 640ER 640E 26 Skandic 335S 337
40 T'NT 292 290 27 Nordic 640ES 640E
41 T'NT 292S 290 30 Alpine 399R 401
42 T'NT 340 340 31 Alpine 399ER 401E
43 T'NT 340S 340 33 Valmont 399R 401
44 T'NT 399 400 34 Valmont 399ER 401E
45 TNT 399S 400 35 Alpine 640ER 640E
46 T'NT 640 641 36 Valmont 640ER 640E
47 T'NT 640S 641 40 T'NT 292 292
49 T'NT 7758 775 41 T'NT 292S 292
42 T'NT 340 342
43 T'NT 3408 342
YEAR 1971 44 T'NT 440 435
45 T'NT 440S 435
10 Olympique 300 302 46 T'NT 640 641
11 Olympique 3008 302 47 T'NT 640S 641
12 Olympique 335 337 48 T'NT 775 775
13 Olympique 335E 337E 49 T'NT 775S 775
14 Olympique 399 401 60 Elan 250 247
15 Olympique 399E 401E 61 Elan 250E 247E
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2.

Secure the side members of the slider
suspension to frame by means of cap-
screws, washers and nuts. Cut and discard
the temporarily installed wire.

Using special lever (item 1), hook link
plate springs into middle position of
3-position slotted anchors.

Lubricate front runner tube wheeis and
rear cross support wheels using a low

SLIDER SUSPENSION (1971)

pressure grease gun filled with low tem-
perature grease until lubricant appears
at joint. Wipe off excess grease.

. Apply track tension as detailed in sub-

section 1-5, Paragraph (J).

. Carry out track alignment procedure as

described in sub-section 1-5, Paragraph
(K).

7. Set vehicle on the ground.
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TRANSMISSION

TORQUE CONVERTER

GENERAL

If engine power was transmitted directly to the drive axle, the Ski-Doo snowmobile would
be able to move forward at a fairly reasonable speed. However, should the vehicle en-
counter bumps or rough terrain this method of transmitting power would be insufficient to
drive the vehicle over the hazards. Therefore, to provide the additional power strength
(torque), the Ski-Doo snowmobile incorporates a power transmittal assembly consisting of
a drive pulley, driven pulley and drive belt. To explain the fundamentals of each compo-
nent and the assembly operation, we will follow the power line which is defined as follows.

(a) Power line — direction of the power obtained from the engine.
(b) Power take-off — crankshaft.

(c) Drive pulley — a pulley assembly connected to the engine crankshaft and consisting
of a spring loaded pulley half, a fixed pulley half and a centrifugal governor incor-
porating pressure levers.

LOW RPM
DRIVEN DRIVE
HIGH RPM
DRIVEN DRIVE
Operation of pulleys and drive belt under normal
condition
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Piston movement rotates the crankshaft on which the drive pulley is affixed. The rotation
(RPM) causes the pressure levers to apply pressure on the outer pulley half of drive pulley
thus causing a pulling action on the drive belt (torque). An opposite reaction is caused
during power cut-down or under torque load.

(d) Drive belt — a rubber and cloth belt installed over the drive pulley and driven pulley.

(e) Driven pulley — a pulley assembly mounted on a shaft with one of the pulley halves
free and counter balanced with a loaded spring. When the drive belt pulls against the
pulley halves, the sliding pulley half opens against the loaded spring and the rotating
belt pressure forces the pulley shaft to rotate. An opposite reaction is caused during
power cut-down or under torque load.

(f) Driven pulley shaft — shaft on which the outer pulley half is fixed and connected to
a drive chain by means of a sprocket incorporated within the chain case.

(g) Drive chain — an encased chain linked over sprockets affixed to the driven pulley
shaft and drive axle.

Operation of pulleys and drive belt under torque
load. (One side of belt under tension),

Driven Drive

(A) Resulting from resistance of terrain con- (B) Side is slack and thrown in direction of
dition, load, etc. power line. Result = involved torque ability.
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2.

(F)

. Prior to Assembly procedure ensure ali

Check tension of lower spring by veri-
fying engagement of pin. When installed,
free play between guard and frame brac-
ket should not be greater than 1/16 inch.
If free play is exceeded, replace spring.

. Inspect threaded parts for stripped,

crossed or otherwise damaged threads.
Replace damaged components.

ASSEMBLY

components are clean and damaged parts
have been repaired or replaced.

2. Insert bolt through pulley guard.

. Place retainer washer and spring on bolt.

Secure bolt by means of nut. Tighten
nut until 3/16 inch of thread is visible
through nut (fig. 1-6-2).

TRANSMISSION

Bolt

3/16" Thread approx.

Retainer Washer

4. Position spring on pulley guard pin.

(G)
1.

INSTALLATION

Slide pulley guard bolt into bracket of
chain case or pulley guard holder.

. Engage pulley guard pin into bracket of

frame.

. Install or close cab.















DRIVE BELT
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SYMPTOM

CAUSE

REMEDY

7. Belt disintegration.
See Fig. 1-7-9

(a) Excessive belt speed

(b) Oil on pulley surfa-
ces

(c) Incorrect gear ratio

(a) Using unspecified type of
belt. Replace belt with correct
Bombardier belt

(b) Clean pulleys surfaces with
fine emery cloth and clean
cloth

(c) Install specified sprocket
(Correct gear ratio)

8. Belt ““Flip-Over” at
high speed.

(a) Pulley misalignment

(b) Belt excessive speed

(c} Excessiverideout on
drive pulley

(d} Incorrect sprocket

ratio

(a) Align pulleys

(b) Using unspecified type of
belt. Replace belt with correct
Bombardier belt

(c) Check for proper distance
between pulleys, refer to sub-
section 1-9

(d) Install specified sprocket
(Correct gear ratio)

9. Belt edge cord break-
age. See Fig. 1-7-10

(a) Pulley misalignment

(a) Align pulleys

10. Flex cracks between
cogs.
See Fig. 1-7-11

(a) Considerable use,
belt wearing out

(a) Replace belt

11. Sheared cogs, com-

pression section frac-
tured or torn.

See Fig. 1-7-12

(a) Improperbelt install-
ation

(b) Belt rubbing station-
ary object on pulleys

(c) Violent engagement
of drive puliey (clutch)

(a) Refer Paragraph (E) or (F)

(b) Check drive components

(c) Grease, replace spring or
drive pulley
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TRANSMISSION

1-9-1 PULLEY ALIGNMENT
(A) ALIGNMENT OF
DRIVE AND DRIVEN PULLEYS
(All Models except
Alpine/lnvader and Valmont)

Reduced vehicle performance (loss of en-
gine power) is often due to misalignment of
drive and driven pulleys. Misalignment may
also result in excessive drive belt wear. If
alignment is suspect or if either one or
both pulleys have been removed from
vehicle during any overhaul procedure, drive
and driven pulley alignment must be veri-
fied.

IMPORTANT

If pulley offset cannot be obtained through
removal and/or installation of maximum
permissible quantity of chain case and/or
crankshaft shims, check frame, chain case
and chain case components for distortion
and damage. Replace damaged or distorted
component(s).

1. Alignment Check
{a) Tilt or remove the cab.
(b) Remove pulley guard as detailed in
sub-section 1-6.
(c) Remove drive belt as detailed in sub-
section 1-7.

(d) Check tightness of engine mount
nuts. Nuts must be torqued to 400
to 420 inch-pounds.

(e) Ensure the driven pulley halves are
adjoined before checking pulley off-
set.

(f) Using the appropriate adjuster bar
(item 8) check for correct offset of

pulleys as follows:(refer figure 1-9-30).

Pulley Offset |

o

Adjuster Bar (Item 9}

il ~ |

. 1-9-30
(i) On all 1970 vehicles except

T'NT 340, pulley offset must
be 1/2 inch towards engine side.
(i) On all 1970 T'NT 340 models,
puliey offset must be 3/8 inch.
(iii) Pulley offset for all 1971 vehi-
cles must be 1/2 £ 1/32 inch.

(g) Check that distance between drive
and driven pulleys is as follows: (fig.
(fig. 1-9-31).

-

Pulley Distance

1-9-31

(i) On all 1970 vehicles, puliey dis-
tance must be 1-7/8 +0 — 1/16
inch.

(i) On all 1971 models, pulley dis-

tance must be 1-7/8 £1/32 inch.

2. Alignment Offset Adjustment

(a) If offset between drive and driven
pulleys is GREATER than specifica-
tions adjust as follows:
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12.

Connect brake cable and housing to brake
lever and chain case. Connect brake
fever spring.

NOTE: Brake lever spring is not installed

13.

14.

15.

on Elan models.

On 1970 models, check brake adjustment
as described in sub-section 1-10.

Using special lever (iteim 1), apply track
tension by hooking link plate spring in
spring anchors.

On 1970 Nordic and T'NT models, se-

16.

17.

18.

19.
20.

CHAIN CASE

cure reinforcing cross shaft to frame
using star washers and capscrews.

Install drive belt as detailed in sub-
section 1-7.
Install pulley guard as detailed in sub-

section 1-6.

On Elan models, install console as des-
cribed in Section 4.

Close or install cab.

Set vehicle on the ground.
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TRANSMISSION

1-12 GEAR BOX
(All Alpine/Invader
and Valmont Models)

(A) GENERAL

All Alpine/invader and Valmont models are equipped with a gear box. Engine power
transmitted to the driven pulley is equally transmitted to the gear box because of the com-
mon shaft passing through both assemblies. The method of interconnection and operation
of the components of the gear box enables forward and reverse movement of the vehicle.

DESCRIPTION

The gear box consists of an upper and lower housing each incorporating various compo-
nents which mesh together to permit forward or reverse vehicle motion. The upper
housing {cover) incorporates a gear change lever, a gear change fork and an index rod.
The gear change fork incorporates a spring-loaded ball which engages in one of three
grooves of the index rod. The major components of the lower housing are a drive shaft
assembly, a lay shaft assembly, a tensioner axle and a lower sprocket which are intercon-
nected via a drive chain. The drive chain is seated on individual sprockets of each assembly.

PRINCIPLE OF OPERATION

Positioning of the controlling transmission rod selects one three of operating positions
of the gear box; Forward, Neutral or Reverse. The rotating direction of the chain entrain-
ment is determined through the position of a sliding gear installed on the drive shaft. The
position and engagement of the sliding gear is controlled by the gear change fork lever
incorporated on the index rod of the upper housing (cover). Each groove in the index rod
represents an operating direction of the vehicle, e.g. Forward, Neutral or Reverse.

Forward: the sliding gear is slid along the drive shaft to become interlocked with the
drive notches of the sprocket.

Neutral: The sliding gear is positioned midway between the shift sprocket and the lay
shaft gear.

Reverse: The sliding gear is slid to the extremity of the drive shaft and becomes engaged
with the teeth of the lay shaft gear.

Drive chain tension is controlled through the eccentricity of the tensioner axle.
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GEAR BOX

WN =

CO~NO O N

. Lower Housing Assembly
. Stud
. Upper Housing
(Gear Box Cover)
. Oil Seal
. Ball Bearing
. Groove Ring
. Shim
. Sliding Gear
. Drive Shaft
10.
11.
12.
13.
14.
15.
16.
17.

Washer

Shift Sprocket
Needle Cage
Shim

Shim

Distance Sleeve
Circlip

Ball Bearing

18.
19.
20.
21.
22,
23.
24,
25,
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Groove Ring
Qil Seal

Lay Shaft Gear
Needle Cage
Shim

Shim

Distance Sleeve
Lay Axle
Dowel Tube
Circlip

Washer

Needle Cage
Tensioner Sprocket
Washer

Circlip

“O" Ring
Tensioner Axle
Washer

. Capscrew

. 0" Ring

. Index Rod

. Ball

. Spring

. Shim

. Gear Change Shaft
. Gear Change Fork
. Gear Change Lever
. Washer

. Lock Nut

. Shim

. Vent Piug

. Stud

. Lock Washer

. Nut

. Nut

. Drive Chain

DISASSEMBLED VIEW OF GEAR BOX








































1-13 DRIVE CHAIN

(A)

GENERAL

TRANSMISSION

1-13-01

The drive chain is installed in either the chain case or gear box. The Alpine/lnvader and
Valmont models incorporate a gear box while a chain case is installed on all other models.

— There are three (3) variations of the Bombardier drive chain — a single 1/2 inch pitch,
adouble 1/2 inch pitch and a double 3/8 inch pitch.

— There are also two (2) types of chains — detachable and endless.

— The table below lists the type of drive chain installed on all 1970 and ‘71 Ski-Doo

snowmobiles.

— The information contained in this sub-section explains the procedures for separating,

lengthening and shortening the drive chain.

TABLE OF APPLICABLE DRIVE CHAINS

DOUBLE 3/8 INCH PITCH

SINGLE 1/2 INCH PITCH
Year Model
1970 Olympique 12/3
Olympique 335
Olympique 335E
T'NT 292
1971 Elan 250
Elan 250E
DOUBLE 1/2 INCH PITCH
Year Model
1970 Alpine 399R
Alpine 399ER
Invader 640ER
1971 Alpine 339R
Alpine 339ER
Alpine 640ER
Valmont 399R
Valmont 399ER
Valmont 640ER

Year
1970

1971

Model

Olympique
TNT
Nordic
Nordic
Nordic
T'NT
T'NT
Skandic

Olympique
Olympique
Olympique
Olympique
Olympique
Nordic
Nordic
Nordic
Skandic
T'NT
T'NT
T'NT
T'NT

T'NT

399
340
399
399E
640E
399
640
335

300
335
335E
399E
399
399
399E
640E
335
292
340
440
640
775







DRIVE CHAIN

(D) SEPARATING ENDLESS
DOUBLE CHAIN
(On Ali Models except
Alpine/Invader and Valmont)

1. Removal chain case as detailed in sub-
section 1-11.

2. Using a pin punch and hammer, tap
gently on double link pin to disengage
riveted heads of pin. Remove outer link.

3. Tap gently on double link pin and re-
move two center links and link pin (see
fig. 1-13-4).

NOTE: If link pin removed was a single
link pin, the outer link in step 2., the
two center links and outer link in step
3. will not be detached without gently

tapping out a second single link pin
(see fig. 1-13-b).

NOTE: If the chain is to be lengthened,
remove second link pin. Remove outer
link, center links and outer link.

Single Link Pin
B/ Outer Link
- e ———
N

Second Single

Link Pin Outer Link  Center Links

1-13-5
4. Carry out shortening or lengthening pro-

cedure and install chain case as detailed
in sub-section 1-11.

(E) SEPARATING ENDLESS
SINGLE CHAIN

1. Using a pin punch and hammer, gently
tap on single link pin to disengage rivet-
ed head of pin. Remove pin to separate
chain.

1-13-03

2. Remove second single link pin with a
pin punch and hammer. Remove two
(2) outer links (fig. 1-13-6).

NOTE: Connect single chain using a single
connecting link.

Outer Link

Single Link Pins

Outer Link

1-13-6

(F) LENGTHENING
DOUBLE CHAIN

1. To lengthen a 1/2"" or 3/8" inch pitch
double chain 1/2 link, use the following
procedure (fig. 1-13-7).

Double Link Pin

l l Center Links

Single Link Pin

slls
22 €9
cgo) (o

(o =N Outer Link 3
l>
/3" Locking Clip
N Double
Cranked Connecting
Single Link Link
1-13-7

(i) Separate drive chain as detailed in
Paragraph (B), (C) or (D).

NOTE: If link pin removed in Paragraph
C was a single link pin, remove second
link pin. Remove outer link, center links
and outer link.

(ii) Remove a cotter pin and single link
pin from a cranked single link.



1-13-04

(iii) Connect the cranked single link to
one free end of the chain with the
removed pin and cotter pin.

(iv) Join other free end of chain to
cranked single link with a double
connecting link.

NOTE: A double connecting link consists
of adouble link pin, two (2) center links,
an outer link and a locking clip.

2. Tolengthen 1/2 or 3/8 inch pitch double
chain 1 link, use the following procedure
(fig. 1-13-8).

Double Link Pin

6»/6 ~+———— Connect Link
Outer Link
=

Double

Locking Clip
Connecting Links

1-13-8

(i) Separate drive chain as detailed in
Paragraph (B), (C) or (D).

NOTE: If link pin removed in Paragraph
(C) was a single link pin, remove second
link pin. Remove outer link, center link
and outer link.

(i1) Secure two (2) connect links to each
free end of chain with two (2) dou-
ble connecting links.

NOTE: Each double connecting link con-
sists of a double link pin, two (2) center
links, an outer link and a locking clip.

3. To lengthen 1/2" or 3/8" inch pitch
double chain 1-1/2 links, use the follow-
ing procedure (fig. 1-13-9).

DRIVE CHAIN

Double Link Pin

i i Center Links

Cranked
Double Link

Double
Connecting Link

Cranked
Double Link

1139
(i) Separate drive chain as detailed in
Paragraph (B) or (C).

NOTE: If link pin removed in Paragraph
(C) was a single link pin, remove second
link pin. Remove outer link, center link
and outer link.

{(ii) Secure acranked double link to each
free end of chain with two (2)
double connecting links.

NOTE: Each double connecting link cons-
sists of a double link pin, two {2) center
links, an outer link and a locking clip.

(G) LENGTHENING
SINGLE CHAIN

1. To lengthen 1/2 inch pitch single chain
1/2 link, use the following procedure
(fig. 1-13-10).

Single Link Pin

Double Link Pin”
% % bCrankedSingle Link
) L) e

@ /“ Cotter Pin
D (=N —

@ Outer Link
Single Cranked

=0
Single Link

Connecting Link Clip
1-13-10



DRIVE CHAIN

(i) Separate drive chain as detailed in
Paragraph (D).

(ii) Remove a cotter pin and a single
link pin from a cranked single link.

(iii) Connect the cranked single link to
one free end of the chain with the
removed link pin and cotter pin.

(iv) Join the other end of chain to
cranked single link with a single
connecting link.

NOTE: A single connecting link includes
a double link pin, an outer link and a
locking clip.

2. To lengthen 1/2 inch pitch single chain
1 link, use the following procedure (fig.
1-13-11).

Double Link Pin

' ' l l Connect Link

-

Quter Lmk

clip ;__"zc

Single
Connecting Link

1-13-11
(i) Separate drive chain as detailed in
Paragraph (E).

1-13-05

(ii) Secure one (1) connect link to each
free end of chain with two (2) single
connecting links.

NOTE: Each single connecting link con-
sists of a double link pin, an outer link
and a locking clip.

3. To lengthen 1/2 inch pitch single chain
1-1/2 links, use the following procedure
(fig. 1-13-12). '

Double Link Pin

e
oo T G
,

Outer Link \

ST :
Cranked .,;
Double Link Single

Connecting Link

1-13-12
(i) Separate drive chain as detailed in

Paragraph (E).

(ii) Secure a cranked double link to
each free end of chain with two (2)
single connecting links.

NOTE: Each single connecting link con-
sists of a double link pin, an outer link
and a locking clip.
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7. Connect brake and throttle cables and
housings to handlebar.

8. Should the handlebar grip(s) be worn or
damaged, replace grip(s) as follows:
(a) Using a sharp knife cut the grip(s)
in a longitudinal direction.

(b) Remove and discard the grip(s).

(c) Position new grips, internally lubri-
cated with oil, onto the handlebar and
push them into location.

(K) CLEANING

1. Clean all metal components, using a
suitable cleaning solvent and a clean
cloth. '

2. Clean the ski leg bushings using a clean,
dry cloth.

CAUTION: Do not immerse bushings in
cleaning solvent as it may distort the
component.

3. The ball joint type tie rod ends must be
cleaned of all dirt and grease using a
clean, dry cloth.

(L) INSPECTION

1. Inspect all threaded components for
stripped, crossed or otherwise damaged
threads. Replace damaged components.

2. Visually inspect ball joint type tie rod
ends for excessive free play. Replace as
required. Apply a drop of light machine
oil inside ball rubber.

3. Visually inspect ski legs and steering
column for cracked, worn and/or twisted
splines. If splines are damaged, replace
damaged component.

4. Inspect all other components for signs
of wear, cracks and other possible dam-
age. Replace damaged part(s).

STEERING

(M) ASSEMBLY

1. On all models equipped with standard
type tie rods, carry out the following pro-
cedure:

(a) Screw one (1) locknut onto each of
the four (4) tie rod ends.

(b) Screw two (2) tie rod ends into each
of the tie rods, ensuring that at least
half of the total number of tie rod
end threads are screwed into the tie
rods.

NOTE: On all Elan models, the longer tie
rod end must be screwed into the lower
tie rod (fig. 1-14-25).

M~

?

Lower Tie Rod

¢

3

Longer Tie Rod End

1-14-25
2. On all 1971 models incorporating ball
joint type tie rod ends, carry out the
following procedure:
(a) Screw one (1) of the locknuts onto
each longer threaded end of the tie
rod end.

(b) Screw two (2) tie rod ends with
longer threaded end into each of the
tie rods, ensuring that total number
of tie rod end threads inserted into
the tie rods are sufficient to hold
firmly without the danger of thread
stripping. Counter balance thread
insertion by slackening off the tie
rod ends to equal lengths (fig. 1-
14-26).

NOTE: The cut-off section of the joint
must run parallel with the horizontal
line of the steering arm when assembled
on vehicle (fig. 1-14-27).
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10. Insert the tie rod ends into steering col-
umn and secure using springs, washers
and new cotter pins.

11. On all 1970 models except 399, attach
decompressor switch to appropriate
holder on upper column. Ensure the de-
compressor cable is connected to de-
compressor valve on the engine.

12. On all 1971 models, install dash panel
to upper column and secure using two
nuts. Connect all electrical connections
and switch biocks to dash panel.Pass the
brake and throttle cables and housing
through dash panel and connect each
cable to the handlebar.

13. Align skis as detailed in Paragraph (V).
14. Install or close cab.

15. On all 1971 models, install console as
detailed in Section 4.

(R} INSTALLATION
(All T'NT Models)

1. Install ski legs to ski assemblies as de-
tailed in sub-section 1-15.

2. On all 1970 models, insert the ski legs
into ski leg holders.

3. On aill 1971 models, install one bottom
bushing on each ski leg. Insert the ski legs
into ski leg holders. Install one top
bushing on each ski leg.

4. Position skis parallel with vehicle and
place springs, steering arms, washers and
capscrews on the ski legs. Check that
angles of steering arms are equal. (See
fig. 1-14-40).

5. Insert the tie rod ends into steering
arms as follows:

(@) On ali 1970 models and all 1971
vehicles equipped with 18 inch tracks,
insert the tie rod ends into steering
arms. Secure each tie rod end with a
spring, washer and a new cotter pin.

STEERING

(b) On alt 1971 “292 and 340" models,
insert the shorter threaded end of ball
joint type tie rod ends into steering
arms then secure using appropriate
nut.

6. If a new steering bushing was required,
insert the new bushing into appropriate
holder using an appropriate bushing
pusher.

7. Insert the steering column into steering
bushing.

NOTE: On all 1971 models, affix steering
column in location using washer and
roll pin.

8. Position the upper column in location
and secure to frame using two (2) bolts
and washers,

NOTE: On all 1970 models, attach the
brace strip to filler neck using bolt and
washer.

9. On all 197G “399” models, install rubber
shear mountings into the cylinder head
distance nuts. Position steering bracket
on the rubber shear mountings. Secure
using two nuts.

NOTE: On all 1970 models, the brace strip
is attached to steering column/upper
column with one of the attaching bolts.

CAUTION: Ensure the wupper column
bracket is positioned on top of the attach-
ments.

10. Affix the steering column to upper col-
umn by using two (2) bolts.

11. Insert the tie rod ends into steering
column and secure each tie rod end with
a spring, a washer and a new cotter pin.

12. On vehicles with detachable handlebar,
position handlebar on steering column
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STEERING

1-14-39
I readjustment is required, carry out
the following procedure:

(a) Loosen the two (2} locknuts the
upper tie rod in place.

(b) Turn tie rod manually, until skis are
parallel with vehicle.

(c) Retighten thelocknuts firmly against
the tie rods.

(V) STEERING ADJUSTMENTS
(All Models except Elan,
Alpine/Invader and Valmont)

The skis must be parallel to each other and
to the vehicle when the handlebar is hori-
zontal. Check alignment of skis using the
following procedure: (fig. 1-14-40).

1-14-40

1. Using a metal tape, measure the distance

between each ski at front and back of

skis. If out of alignment (measurements

not equal}, carry out the following pro-
cedure:

(a) Loosen the locknuts locking the tie
rods in place.

(b) Manually turn one or both tie rods
until skis are aligned. Tighten the
locknuts firmly against the tie rod.
Firmly tighten the capscrews ins-
talled in the steering arms.

(W) STEERING ADJUSTMENTS
(All Alpine/Invader and
Valmont models)

NOTE: Ski alignment of all Alpine/Invader
and Valmont models is accomplished
during installation of steering mechanism.
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14. On Elan and 1971 Olympique models,

15.

16.

pass the brake and throttle cables and
stugs through top hole(s) of upper column
dash panel.

Remove the four (4) engine mount nuts
and washers.

Continue removal of engine as follows:

(a) On Elan models, tilt upper column
towards seat, raise the steering col-
umn, lift the engine assembly and
remove engine from right hand side
of vehicle.

(b) On all 1971 Olympique models, re-
move upper column, lift engine as-
sembly and remove engine from right
hand side of vehicle.

(c) Onall other models, tilt uppercolumn
towards front of vehicle, lift and
remove engine assembly towards seat.

(B) DISASSEMBLY

(Refer to Figure 2-2-2)

ENGINE — SINGLE CYLINDER

(a) Disconnect fuel return line and
throttle cable from carburetor.

(b) Remove nut securing carburetor
bracket to engine.

(c) Remove carburetor flange nuts and
pull carburetor from flange and
bracket studs.

(d) Remove sleeves, gasket, isolating
flange and isolating flange gasket
from studs.

(e) Remove throttle cable housing from
engine bracket.

NOTE: On models equipped with an air

silencer, remove silencer according to
section 2-3.

Remove four (4) hexagonal head screws
securing rewind starter unit to engine.
Remove rewind starter.

. Unscrew three (3) nuts, one (1) capscrew

and remove four (4) washers holding
muffler to engine. Remove muffler and
gasket.

. On all 247 engine type, remove brake

cable bracket from engine. On all other
engines, remove throttle cable bracket
from engine.

1. Pull the protection sieve from the re-
wind starter unit.
2. Remove drive pulley as detailed in sub-
section 1-8.
3. Remove carburetor using the following
procedure:
1. Piston 26. Lock Washer
2. Piston Ring 27. Nut
3. Gudgeon Pin 28. Sealing Ring
4. Gudgeon Pin Circlip 29. Plug
5. Cylinder Flange Gasket 30. Stud
6. Cylinder (with Sleeve) 31. Distance Sleeve
7. Cylinder Head Gasket 32. Lock Washer
8. Cylinder Head 33. Nut
9. Stud 34. Bearing Cover
10. Isolating Flange 35. 0" Ring
11. Carburetor Flange Gasket 36. 0" Ring
12. Isolating Washer 37. Stud
13. Carburetor Flange Nut 38. Lock Washer
14. Stud 39. Nut
15. Muffler Gasket 40. Cytinder Stud
16. Muffler 41. Washer
17. Lock Washer 42. Nut
18. Nut 43. Crankshaft Assembly
19. Washer 44 . Shim
20. Screw 45. Roller Bearing
21. Crankcase Assembly (Halves) 46. Ball Bearing
22. Stud 47, Needle Cage
23. Stud 48. Distance Sleeve
24. Dowel Flange 49 Insulator Sieeve
25. Crankcase Gasket 50. Woodruff Key

51. Groove Ring

52. Lock Ring

53. Oil Seal

54. Oil Seal

55. Washer

56. Breaker Cam Spring

57. Breaker Cam

58. Lock Washer (W/O Electric Starter)
Lock Washer {W Electric Starter)

59. Nut

60. Fan Cow! Assembly

61. Stud

62. Plastic Baffie

63. Lock Washer

64. Nut

65. Labyrinth Ring

66. Cylinder Screw

67. Cable Grommet

68. Air Deflector

69. Screw

70. Spring Washer

71. Cable Clamp

72. Cable

73. Screw

74. Stud

75. Spring Bracket.
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DISASSEMBLED VIEW OF ONE CYLINDER ENGINE






















































ENGINE — ONE CYLINDER
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2-02-21

NOTE: On all other models, connect the
brake and throttle cables and housings
to handlebar. On all Elan models, con-
nect throttle cable to carburetor.

14. Check pulley alignment as detailed in
Section 1, sub-section 1-9.

15. Install drive belt as detailed in Section 1,
sub-section 1-7.

16. Install pulley guard asdetailed in Section
1, sub-section 1-6.

17. Install console, if applicable. Install or
close cab.
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11.

tion and rotate magneto counterclock-
wise until timing light fluctuates. At this
point, check the edge gap (distance bet-
ween trailing edge of pole shoe and ma-
gnet). The distance should be .250 to
.875 inch (fig. 2-5-3).

(a) If the edge gap is less than .250 inch,
loosen armature plate screws and
rotate the armature plate assembly
counterclockwise until edge gap is
correct. Retighten armature plate
SCrews.

(b) If the distance is more than .875 inch,
stacken armature plate screws and
rotate the plate clockwise to obtain
specified edge gap. Retighten arma-
ture plate.

Reset breaker points to match the timing
marks and recheck breaker points gap.

NOTE: The breaker points gap should be

between .014 to .018 inch.

12.

13.

14.

ENGINE TIMING — ONE CYLINDER

inspect spark plug condition, refer to
figure 3-3-1 of Section 3. Replace spark
plug if necessary. Adjust the spark plug
gap using a feeler gauge. The gap must
be .018 to .022 inch. Install spark plug
and connect spark plug wire.

Install starting pulley to magneto ring
plate with three (3) nuts and washers.

Install rewind starter assembly to en-
gine with four (4) capscrews and washers.

Edge Gap .250 to .875"

2-5-3
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10.

11.

. Disconnect front taillight connector.

. On 399 and 399E models, pass the brake

cable and housing through steering co-
lumn grommet.

. On electric models, carry out the fol-

lowing:

{a) Disconnect ground wire (yellow)
from fan housing.

(b) Push positive wires (red) from recti-
fier quick connector.

(c) Remove negative cable {black) from
battery post.

(d) Disconnect positive cable (red) from
electric starter.

(e) Remove the green and red wires
from electric starter.

On 640E models, carry out the following:

(a) Disconnect the yellow wire and biack
wire leading from ignition coil at
ignition switch block.

(b) Disconnect red/yeliow wire leading
from lighting coil at rectifier block.

Unbolt the bar bracket from upper co-
lumn.

NOTE: On 640E models, remove V"

12.

13.

(C)

bracket from bar bracket upper column.

Push the upper column toward front of
vehicle and remove the four (4) engine
mount nuts and washers.

Lift engine from carriage bolts and re-
move from vehicle.

REMOVAL
(All T'NT Models)

. Tilt or remove cab.

. Remove pulley guard, refer to Section 1,

sub-section 1-6.

Remove drive belt, refer to Section 1,
sub-section 1-7.

Disconnect brake and throttle cablesand
housings from handlebar.

ENGINE — TWO CYLINDER

5. Disconnect front taillight connector.

6. Remove fuel lines from carburetor and

pull the fuel lines and housings from
frame clips.

NOTE: On 775 models, remove the fuel

lines at carburetors and “T"’ junction.

CAUTION: To avoid gasoline leakage, posi-

tion the fuel lines so that the line ends
are stowed higher than the fuel tank.

. On all 1971 models, disconnect ignition

switch block from ignition switch.

. On all 1970 models, disconnect wiring

harness quick connector.

. Disconnect steering column from upper

column.

NOTE: On all 1970 models, the steering

10.

1.

12.

(D)

1.
2.

3.

column is attached to steering bracket
affixed to the cylinder head distance
nuts.

Remove the four (4) engine mount nuts
and washers.

On all 1971 models, tilt upper column
towards front of vehicle.

Lift and remove engine assembly towards
seat.

REMOVAL

(All Alpine/Invader

and Valmont Models)

Remove cab.

Remove pulley guard, refer to Section 1,
sub-section 1-6.

Engage transmission and slip the drive
belt from driven and drive pulleys, refer
to Section 1, sub-section 1-7.

4. Disconnect brake and throttle cables

and housings from handlebar.

NOTE: On Valmont models, pass cables

and housings through dash panels.
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DISASSEMBLED VIEW OF TWO CYLINDER ENGINE
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3.

On electric models,carry out the follow-

ing procedure:

{a) Connect positive cable (red) to elec-
tric starter.

{b) Connect green wires to electric starter
solenoid.

(c) Attach negative cable (black) to bat-
tery post marked (—).

(d) Connect ground wire (yellow) to fan
cow!| using appropriate screw.

(e) Push positive wire (red) into appro-
priate terminal recesses of rectifier
quick connector.

. On all 640E models, carry out the fol-

lowing procedure:

(a) Connect the red/yellow wire leading
from generating coil to the rectifier
block.

(b) Attach the yellow/black wire and
yellow wire leading from lighting
coil to ignition switch block.

. On all 399 and 399E models, pass the

brake and housing through steering co-
lumn grommet.

. Connect the front taillight connector.

7. Pass the fuel lines and housing through

8.

the frame clips and under the front en-
gine support bar. Connect the fuel lines
to the carburetor.

Install console, refer to Section 4.

NOTE: On all 640E models, adjust the V"’

10.

1.

bracket so that the console sits cor-

rectly in position. Secure the bolts af-

fixing the bar bracket/upper column.

. Connect brake and throttle cables and

housings to the handlebar.

Check pulley alignment as detailed in
Section 1, sub-section 1-9.

Install drive belt, refer to Section 1, sub-
section 1-7.

ENGINE — TWO CYLINDER

12. Install pulley guard, refer to Section 1,
sub-section 1-6.

13. Close cab.

(J)  INSTALLATION
(All T'NT Models)

1. Tilt upper column towards front of ve-
hicle and correctly position the engine
on the four (4) carriage bolts.

2. Place a washer and engine mount nut on
each of the carriage bolts and torque the
nuts to 400 to 420 in/ibs.

3. Bolt the steering column to upper co-
fumn, ensuring the upper column bracket
is on top.

4. Connect wiring harness connector.
5. Connect front taillight connector.

6. On all 1970 models, attach ignition
switch block to ignition switch.

7. Pass the fuel lines and housings through
frame clips and under the front engine
support bar. Connect the fuel lines to
carburetor.

NOTE: On all 775 engine type, connect
the fuel lines to carburetor and “T"'
junction.

8. Connect brake and throttle cables and
housings to handiebar.

9. Check pulley alignment as detailed in
Section 1, sub-section 1-9.

10. Install drive belt, refer to Section 1, sub-
section 1-7.

11. Install pulley guard, refer to Section 1,
sub-section 1-6.

12. Install or close cab.

(K) INSTALLATION
(All Alpine/Invader
and Valmont Models)

1. Correctly position the engine on the



ENGINE — TWO CYLINDER

four (4) carriage bolts. Secure in place
by installing the appropriate washers and
engine mount nuts. Torque nuts to 400
to 420in/lIbs.

. Position the upper column in location
and secure to frame using two (2) bolts.

. Slide the steering column towards front
of vehicle and insert the steering arm ball
joint into steering channel using a pry
bar or pliers.

. Bolt the bar bracket to upper column.

. On 1970 models, insert the transmission
rod through the appropriate hole of dash
panel and push the rod towards gear box.

. Connect the transmission rod to gear
change lever by pressing the rod into
lever orifice. Position a spring and washer
on rod end and secure in place using a
cotter pin.

. Affix the lower and upper retainer plates
in location and secure using the appro-
priate bolts. (Refer to Section 1, sub
section 1-14, figures 1-14-35 and 1-14-
36.

. Attach the ground cable (yellow) and
wiring harness bracket to far cowl.

. On electric models, carry out the follow-

2-06-21

ing procedure:

(a) Connect positive cable (red) to elec-
tric starter. Connect green and red
wire to starter solenoid.

(b) Connect rectifier quick connector.

{(c) Open seat cover and connect negative
cable (black) to the battery post.
Close seat cover.

NOTE: Ensure all electrical connections

10.

11.

12.

13.

14.

and switch blocks are connected properly
as detailed in Section 3, Electrical Charts.

Pass the fuel lines and housings through
frame clips and under the front engine
support bar. Connect the fuel lines to
carburetor.

Connect brake and throttle cables and
housings to handlebar. if the brake cable
was detached at brake mechanism, cor-
rect and adjust brake cable as detailed in
Section 1, sub-section 1-10.

Install console as detailed in Section 4.

Install drive belt (refer Section 1, sub-
section 1-7) and puliey guard (refer Sec-

tion 1, sub-section 1-6).

Install cab.
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10. Rotate the magneto counterclockwise

11.

1/4 of a turn and slowly turn the ma-
gneto back in a clockwise direction. As
soon as the timing marks align, the
breaker points should JUST begin to
open and the timing light should fluc-
tuate.

Slightly rotate the cam lobe clockwise
until centrifugal weight is visible through
the magneto ring plate. Hold the centri-
fugal weight in FULLY advanced posi-
tion and rotate magneto counterclock-
wise until timing light fluctuates. At this
point, check the edge gap (distance bet-
ween trailing edge of pole shoe and ma-
gnet). The distance should be .250 to
875 inch (fig. 2-7-4).

|

- Edge Gap .250 to .875"

274

(a) If the edge gap is less than .250 inch,

loosen armature plate screws and

rotate the armature plate assembly

counterclockwise until edge gap is

correct. Retighten armature plate
Screws.

(b) If thedistance is more than .875 inch
loosen armature plate screws and ro-
tate the armature plate assembly

12.

13.

14.

15.

16.

ENGINE TIMING — TWO CYLINDER

clockwise to obtain specified edge
gap. Retighten armature plate.

Reset the previously adjusted breaker
points to match the timing marks and
recheck breaker points gap.

Disconnect the red wire clip of the timing
light and connect it to the other blue
wire leading from the armature plate.

Rotate the magneto 180° and align the
timing marks of magneto and fan housing
(see fig. 2-7-3). Slightly slacken the

tension of the breaker points screw. At
this point, twisting the breaker points

set from one side to the other using a
screwdriver blade, will cause the timing
light to fluctuate. Retighten breaker
points screw.

Rotate the magneto counterclockwise
1/4 of a turn and slowly turn the mag-
neto back in a clockwise direction. As
soon as the timing marks align the
breaker points should JUST begin to
open and the timing light should fluc-
tuate.

Recheck breaker points gap and edge gap.

NOTE: The breaker points gap should be

17.

18.

between .014 to .018 inch.

Inspect spark plugs condition, refer to
figure 3-3-1 of Section 3. Replace spark
plug(s) if necessary. Adjust spark plug
gap using a feeler gauge. The gap must
be .018 to .022 inch. Install spark plugs
and connect spark plug wires.

Install starting pulley V" belt, rewind
starter and fan protector.












TABLE 1 NOMINAL DIMENSION OF CYLINDER BORE
Engine _ Standard 1st Oversize  2nd Oversize 3rd Oversize 4th Oversize
Vehicle Models Year

Type mm | inches] mm | inches] mm | inches| mm |inches| mm |inches

290 T'NT 292 1970 | 75.0 | 2.9521 75512972

300 Olym 12/3 1970 | 76.0 | 2.992| 765|3.011| 77.0{3.031| 77.5|3.051|78.0 | 3.070

335 Olym 335-335E 1970 | 78.0 | 3.070| 78.5]3.090

340 T'NT 340 1970 | 78.0 | 3.070| 78.5|3.090

400 T'NT 399 1970 | 645 | 2539 | 65.0(2.559

401 Nordic 399-399E 1970 | 645 | 2539 | 65.0{2.559

401 Olym 399 1970 | 645 | 2639 | 65.0(2.559

401 Alpine 399R-399ER| 1970 | 645 | 2.639 | 65.0(2.559

640 Nordic 640E 1970 | 76.0 | 2.992 [ 76.5(3.011

640 Invader 640ER 1970 { 76.0 | 2.992 | 76.5|3.011

641 T'NT 640 1970 | 76.0 | 2992 | 765{3.011

775 T'NT 775 1970 | 82.0 | 3.228 | 82.5|3.248

247 Elan 250-250E 1971 1 69.0 | 2.716 | 69.5|2.736

292 T'NT 292 1971 | 75.0 | 2952 | 75.5(2.972

302 Olym 300 1971 | 76.0| 2.992 | 76.5(3.011| 77.0 | 3.031

337 Olym 33b-335E 1971 | 78.0 | 3.070 | 78.5(3.090

342 T'NT 340 1971 | 780 | 3.070| 78.5(3.090} 79.0 | 3.110

401 Olym 399-399E 1971 | 645 | 2539 | 65.0}2.559

401 Nordic 399-399E 1971 | 645 | 2539 | 65.0]2.559

401 Val. 399R-399ER 1971 | 645 | 2539 | 65.0(2.559

401 Alpine 399R-399ER| 1971 | 645 | 2639 | 65.0(2.559

435 T'NT 440 1971 | 67.5 | 2.657 | 68.0]2.677

640 Nordic 640E 1971 | 76.0 | 2.992 | 76.5]3.011

640 Valmont 640ER 1971 | 76.0 | 2992 | 76.5]|3.011

640 Alpine 640ER 19711 76.0 | 2.992| 76.5|3.011

641 T'NT 640 19711 76.0 12992 | 765|3.011

775 T'NT 775 1971 | 82.0 | 3.228 | 82.513.248
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ENGINE

2-11 CARBURETOR

(A) GENERAL

The two important characteristics of gasoline, as used for fuel in automotive engines, are
volatility and anti-knocking properties. The volatility of a liquid is its vaporizing ability.
Gasoline, as used for motor fuel, boils in a range of approximately 110° to 400°F. The
fuel mixture should remain liquid until it enters the air stream in the carburetor bore.Then,
it must vaporize and mix uniformly with the incoming air.

(B) EFFECTS OF VOLATILITY

The volatility of gasoline affects the starting
facility, the length of the warm-up period
and the engine performance during normal
operation. In other words, fuel must vapo-
rize easily for cold weather starting. If the
percentage of volatile element is too high,
it will produce vapor lock. Vapor lock is
caused by fuel which vaporizes in the sys-
tem before entering the carburetor throat.
Vapor lock, in the case of a two-cycle en-
gine, could result in alack of fuel (improper
lubrication), overheating and possible piston
seizure. In addition to the highly volatile
fuel needed for easy starting, less volatile
fuel is needed during the warm-up period.
A portion of the fuel must be sufficiently
volatile to insure proper vaporization during
periods of acceleration. If, during accelera-
tion, the fuel does not vaporize immediately
as the throttle shutter opens, a lean mixture
will result and create a situation known as
flat-spot.

NOTE: For maximum performance, fuel
with low volatility and high lead content
should be used. Overchoking or too rich
a mixture will cause carbon buildup and
varnish deposit on the piston and rings.

(C) FUELFILTER

Fuel Filtering: A fuel filter removes dirt
particles and residues from the fuel system.

The fuel filter consists mainly of a fine
meshed screen, a gasket and a cover with a
built-in inlet fitting. On some other models,
the cover and the filter are incorporated in
one unit.

1. Filter Care
The filter can either be a fine meshed screen
or a paper element enclosed in a plastic
casing located underneath the pump or any
where in the fuel line. The purpose of the
filter is to stop any dirt coming from the
fuel tank.

— Paper Element Filter: The paper element
is the most efficient type of filter that
can be installed. However, if it becomes
clogged or if the flow siows down below
the minimum required, it should be dis-
carded and replaced by a new unit.

— Screen Type Filter: The screen type
filter is serviceable and therefore re-
usablie. To clean, flush with fuel or sol-
vent and blow with compressed air.

NOTE: When servicing the filter, it is ad-
visable to replace the gasket and the com-
ponents as indicated with an asterick («)

2-11
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in figure2-11-b. Varnish coated or extre-
mely clogged screens should be replaced
when servicing.

(D) FUEL PUMP

Fuel Pumping: A fuel pump supplies gaso-
line to the carburetor.

The pump consists of a pump cover and
gasket, a pumping diaphragm and a valving
diaphragm. In the case of the duplex pump,
these above mentioned elements have been
doubled.

1. Fuel Pump Types

The function of the fuel pump is to supply

a constant, steady flow of liquid gas to the

metering chamber. The two types of pumps

on the Tillotson carburetors used on Bom-
bardier Ski-Doo snowmobiles are:

— The Single Stage Pump: Used on small
and medium sized carburetors having a
fairly low fuel consumption.

— Duplex Pump: Used on large carburetors
having a higher fuel consumption.

NOTE: When disassembling a carburetor,
ascertain whether it is a single or duplex
pump. Misplacement of diaphragms can
lead to carburetor malfunction.

2. Operation
The fuel pump is a pulse operated diaphragm
pump. The pressure-vacuum puise is sup-
plied from the engine crankcase where the
pulse cycles are created by the reciprocating
action of the engine piston. Crankcase pulse
is transmitted to the pump pulse chamber
through the fuel pump pulse port in the
mounting flange of the carburetor body.

— Vacuum Action: The vacuum part of the
pulse cycle causes the fuel pump dia-
phragm to move into the pump pulse
chamber. The vacuum allows fuel to flow
from the fuel inlet through the fuel
strainer screen, pass the inlet check valve
and into the fuel pump chamber. The
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outlet check valve closes during this part
of the pumping cycle.

— Pressure Action: The pressure part of the
pulse cycle forces the fuel pump dia-
phragm into the fuel pump chamber,
creating a pressure that forces the fuel
out through the outlet check valve and
the fuel inlet supply channel to the inlet
needle valve. The fuel pressure closes the
inlet check valve during this part of the
pumping cycle.

(E)} CARBURETOR

Fuel Metering: A carburetor or metering
device injects the proper quantity of fuel
into the engine.

The carburetor includes the main body,
adjusting screws, shutters, needle and seat,
metering diaphragm and related parts.

NOTE: On all carburetors equipped with a
duplex pump, the inlet and outlet surge
chambers diminish the pressure surges of
the fuel and provide steady fuel flow
through the pump system.

1. Carburetor Operation

Before looking through the carburetor oper-
ating principles bear in mind that the pump
and the filter could be removed and the car-
buretor would still operate properly, pro-
viding the gasoline is gravity fed.

2. Starting (Choke) Operation

Starting an engine with a Tillotson dia-
phragm carburetor involves the same me-
thods as used in a conventional float type
carburetor. When the engine is cranked with
the choke in the closed position, the suction
is transmitted to the diaphragm fuel cham-
ber through both primary and secondary
idle discharge ports as well as main fuel dis-
charge port, creating a low pressure area on
the fuel side of the metering diaphragm. At-
mospheric air pressure on the opposite side
will force the metering diaphragm upward



CARBURETOR

causing the diaphragm button to contact
the inlet control lever and overcome the
inlet tension spring pressure, permitting
fuel under pressure to force the needle off
its seat and enter the metering chamber. The
fuel then travels from the metering chamber
up through the idle and main fuel supply
orifices and channels and out the discharge
ports to the engine. Fuel is delivered from
all of the discharge ports when the choke is
closed to provide a fuel, rich mixture for
starting. A small amount of air is added to
this rich mixture through a hole or port in
the choke shutter.

HR CARBURETOR — STARTING (CHOKE)} OPERATION

4 2 ! 19 18

SUPPLY FUEL

FUEL UNDER PRESSURE

FUEL UNDER VACUUM

ATMOSPHERIC AIR

PUMP IMPULSE AIR

1. Secondary Venturi 11. Metering Diaphragm

2. Main Fuel Check Valve 12. Diaphragm Chamber

3. Choke Shutter 13. Idie Fuel Supply Channel
4. Main Fuel Supply Channel 14. Impulse Port to Pump

5. Inlet Seat 15. Primary Idie Fuel

6. Inlet Needle Discharge Port

7. Atmospheric Vent 16. Secondary idle Fuel

8. Inlet Control Lever Discharge Port

9. Inlet Tension Spring 17. Throttle Shutter
10. Diaphragm Button 18. Power Valve

19. Primary Venturi
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HD CARBURETOR STARTING (CHOKE) OPERATION

1 20 19

8
10
9
B sueeLy FUEL
FUEL UNDER PRESSURE
FUEL UNDER VACUUM
ATMOSPHERIC AR
PUMP IMPULSE AIR
1. Main Fuel Discharge Port 11. Fue! Inlet Connection
2. Power Valve 12. Inlet Tension Spring
3. Throttie Shutter 13. Inlet Control Lever
4. ldle Air Bleed 14. Atmospheric Vent
5. Secondary ldle Discharge Port 15. Iniet Needle
6. Primary idle Discharge Port  16. Iniet Seat
7. Fuel Pump Pulse Port 17. Fuel Iniet Supply Channel
8. Idie Fuel Orifice 18. Choke Shutter
9. Metering Chamber 19. High Speed Fuel Orifice
10. Metering Diaphragm 20. Primary Venturi

21. Secondary Venturi

3. Idling Operation

The throttle shutter is in a partially open
position when the engine is idling. Engine
suction is transmitted through the primary
idle fuel discharge port to the fuel chamber
side of metering diaphragm via the idle fuel
supply channel. Again the metering dia-
phragm is forced upward by atmospheric
pressure, depressing the inlet control lever
and permitting fuel under pressure to force
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the inlet needle off its seat and enter the
metering chamber. The fuel is then drawn
up through the idle fuel adjustment orifice
and delivered to the engine through the
primary idle discharge port. The entire car-
buretor bore from the air inlet to the back
of the throttle shutter is at atmospheric
pressure during idle operation. The ball
check valve in the main fuel port is closed
to prevent air from entering the metering
chamber. In all phases of operation, the
amount of fuel entering the metering cham-
ber is equal to the amount of fuel being
used by the engine.

HD CARBURETOR — IDLING OPERATION

SUPPLY FUEL

FUEL UNDER PRESSURE

FUEL UNDER VACUUM

ATMOSPHERIC AIR

PUMP IMPULSE AIR

1. Idle Air Bleed . Idle Fuel Orifice

6
2. Secondary ldle Discharge Port 7. Metering Chamber
3. Throttle Shutter 8. Metering Diaphragm
4. Primary Idle Discharge Port 9 Inlet Control Lever
5. ldle Mixture Screw 10. tnlet Needie

11. Main Fuel Discharge Port
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HR CARBURETOR — IDLING OPERATION

pary

13

11

— 10

4
5

6 7
1. Throttle Lever 8. Diaphragm Gasket
2. ldle Speed Screw 9. Metering Chamber
3. Fuel Inlet Supply Channel 10. Idie Fuel Supply Channel
4. Inlet Seat 11. Primary Idle Fuel
5. Inlet Needle Discharge Port
6. Fuel Inlet Control Lever 12. Throttle Shutter
7. Metering Diaphragm 13. Idie Mixture Screw Orifice

4. Intermediate Operation

Fuel is delivered into and through the
carburetor in the same manner as when
the engine is idling. As the throttle opens
and engine speed increases, more fuel is
demanded from the carburetor and supplied
to the engine by the secondary idle dischar-
ge port located immediately behind the
throttle shutter. As the throttle shutter
continues to open and the engine speed
increases, the velocity of the air through
the venturi creates a low pressure on the
engine slide of the throttle shutter. When
the pressure at the venturi throat is lower
than the pressure existing within the me-
tering diaphragm fuel chamber, the fuel is
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drawn up through the high speed mixture
screw orifice and out through the main
fuel discharge port.

HR CARBURETOR — INTERMEDIATE OPERATION

1. Secondary Venturi

2.

3. High Speed Mixture
Screw Orifice

4. Fuel Strainer Screen

Main Fuel Discharge Port

B e FueL

6. Fuel Pump Diaphragm  1¥aixs FUEL UNDER PRESSURE

. Fuel Strainer Gasket

(&}

Including Iniet
& Outlet Flapper
Valves
7. Diaphragm Gasket
8. Secondary lIdle
Fuel Discharge Port
9. Throttle Shutter
10. Primary Venturi

FUEL UNDER VACUUM

ATMOSPHERIC AIR

PUMP IMPULSE AIR

1. Power Vaive
2. Idie Air Bleed
3. Throttlie Shutter

5. Primary Idle Discharge Port
6. Metering Chamber

7. High Speed Fuel Orifice.

4. Secondary ldie 8. Primary Venturi

Discharge Port 9. Main Fuel Discharge Port
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On the HD carburetor fuel is also supplied
to the main fuel discharge port from the
power valve during intermediate speed ope-
ration. The power valve adds fuel to the
high speed fuel system, for acceleration at
part throttle and conditions and automati-
cally closes at high speeds, when fuel from
the high speed fuel orifice can provide ade-
quate fuel for an economical mixture.

5. High Speed Operation

As the throttle shutter progressively opens
from intermediate position to full open
position, the air velocity through the ventu-
ri increases and fuel is metered up through
the high speed mixture screw orifice and
main fuel discharge port in accordance with
the power requirements of the engine. The
action of the metering diaphragm is the
same as previously described with suction
required to operate the diaphragm being
transmitted through the main fuel dis-
charge port.

HR CARBURETOR — HIGH SPEED OPERATION

2 1 6

M N—— \ N V4
AN A}

]

4. Metering Diaphragm
5. Throttle Shutter

6. Primary Venturi

1. Secondary Venturi

2. Main Fuel Discharge Port

3. High Speed Mixture
Screw Orifice
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HD CARBURETOR — HIGH SPEED OPERATION

. Main Fuel Discharge Port 12. Inlet Valve Diaphragm
. Power Valve 13. Fuel Pump Diaphragm
. Idle Air Bieed 14. Fuel Strainer Screen

. Throttle Shutter 15. Fuel Inlet

. Secondary ldle Discharge Port 16. Inlet Check Valve
. Primary idle Discharge Port 17. Outlet Surge Chamher

- -
- 0O O 0 ~N O g H W N =

. Fuel Pump Pulse Port 18. Outlet Check Valve

. Metering Chamber 19. Fuel Inlet Supply Channel
. Pump Puise Chamber 20. High Speed Mixture Screw
. Fuel Pump Chamber 21. High Speed Fuel Orifice

. Inlet Surge Chamber 22. Primary Venturi

On the HD carburetor the power valve is
closed during high speed full throttle ope-
ration and the amount of fuel flowing from
the main fuel discharge port is determined
by the position of the high speed mixture
screw.

In the operating condition of fully open
throttle and low engine speed, the power
valve will deliver fuel to the main fuel
discharge port to provide the rich mixture
needed for this full load lugging operation.
This is an operating situation such as, run-
ning a vehicle on a steep slope where the
vehicle moves slowly at fully open throttle.
When high speed is resumed as at the end
of a slope, the power valve will automati-
cally close to maintain an economical fuel
mixture.

CARBURETOR

The primary and secondary idle discharge
ports deliver comparatively little fuel at
fully open throttle and most of the fuel
used in this operating condition is supplied
from the main fuel discharge port.

High Speed Mixture Screw Gland on HD
Carburetors: An air leak in the thread of
the high speed mixture adjustment could
possibly be responsible for a loss of engine
performance.

In order to avoid this possibility, the car-
buretor high speed screws have been moun-
ted with a gland, a device which gives
greater wearing resistance. Should it beco-
me worn, it can easily be replaced by
screwing it off the carburetor body.

Adjusting Screws: The Tillotson carbure-
tors have two different types of adjusting
screw, with different thread and points size.
Both high speed and low speed mixture
adjustment screws have cross bars for easier
and more precise adjustments.

Venturi: A venturi is a device which has
the property of increasing the differential
of pressure between the inside of the car-
buretor throat and the outside air. This to
allow better atomization of the fuel in the
carburetor and therefore, better engine ope-
ration at all speeds. The venturi is a special-
ly designed section of the carburetor throat
where the area is reduced. Since the same
volume of air flows through all sections of
the carburetor throat, this reduction in area
increases the velocity of the air passing
through this section. Besides increasing the
velocity, the venturi produces a vacuum at
its point of maximum restriction. Usually
a fuel jet is installed at that point with the
result that the fuel drawn from the jet
mixes with the incoming air. This mixing
fuel and air is known as vaporization.
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13. Gently pull the throttle shaft from the
carburetor body and remove throttle
spring from the shaft.

NOTE: On HD carburetor, remove idle
speed screw bracket from throttle lever.

14. Remove the two (2) choke shutter
screws. Open choke and pull the shutter
from choke shaft.

15. Carefully pull the choke shaft from car-
buretor body. Remove choke friction
ball and spring.

WARNING: The choke lever ball and spring
can “fly out” of the casing, therefore
exercise care during removal of the
choke shaft.

16. Remove idle mixture screw, spring,
washer and packing from carburetor
body.

17. On HR carburetors with high speed
mixture adjustment, remove screw,
spring, washer and packing from carbu-
retor body.

18. On carburetors with fixed jet, remove
main fuel jet plug screw and gasket.
Remove main fuel jet and gasket.

19. On HD carburetors, remove high speed
mixture screw, spring, washer and pack-
ing from high speed gland. Remove
gland and gasket. Unscrew and remove
main fuel jet.

(H) CLEANING

CAUTION: Some solvents and cleaners have
a damaging effect on the synthetic
rubber parts installed in the carburetors.
It is best to use a petroleum product for
cleaning. Do not use alcohol, lacquer
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acetone thinner, benzol or any solvent
with a blend of these ingredients unless
the rubber parts and gaskets are removed.
If you are in doubt about your solvent,
test a used part in it and observe the
reaction.

1. The entire carburetor should be cleaned
by flushing with fuel and dried with
compressed air before disassembly.

2. After disassembly, if the carburetor is
not very dirty, the parts can be cleaned
with compressed air and carefully blow-
ing out each channel and orifice in the
castings.

(J) INSPECTION

1. The carburetor should be inspected for
cracks in the casting, bent or broken
shafts loose levers or swivels and strip-
ped threads.

2. Examine the shafts and the body bear-
ings for wear. |f the shafts show ex-
cessive wear, replace. If the body bear-
ing areas are worn, replace the body
casting

3. Handle the inlet spring carefully. Do not
stretch this spring or in any way change
its compression characteristics. If in
doubt about its condition, replace it.

4. Inspect the cover casting for nicks,
dents or cracks that might interfere with
operation.

5. Inspect the metering diaphragm. The
center plate must be riveted securely
to the diaphragm and the diaphragm
should be free from holes and inper-
fections. The gasket should be replaced
if there are holes or creases on its
sealing surface.

6. Inspect the diaphragm. It must be flat
and free from holes. The gasket should
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correct when the accelerator is gently
touching the handlebar grip. If adjust-
ment is required, slacken screw at car-
buretor pivot stug and adjust length of
throttle cable.

. Idle Speed Mixture — Adjust the idle

speed mixture screw to obtain a steady
idle and a fast response of the engine to
the accelerator.

Idle Speed Adjustment — Set the idle
speed screw to obtain 1200 to 1500
RPM.

. High Speed Mixture — Carry out the

following procedure:

(a) Depress the accelerator and obtain
full speed.

(b) Adjust the high speed mixture screw
to maximum RPM.

(c) Atthe point of maximum RPM, come
back 1/8 of a turn counterclockwise
to obtain a richer fuel mixture.

(d) Release accelerator and apply brake.

CAUTION: To adjust the high speed mix-

ture screw on models equipped with
slider suspension, the vehicle must be
raised off the ground and the slider
shoes water-cooled when the track is
revolving.

(P) TWIN CARBURETOR

ADJUSTMENTS (All 775 Models)

Primary adjustments are the same as per-
formed on a single carburetor, refer Para-
graph (M).

1.

Maximum Throttle Opening (Engine
OFF) — The maximum throttle opening
adjustment is correct when the accele-
rator is gently touching the handliebar
grip. If adjustment is required, slacken
screws and adjust throttle cable to both
carburetors.

. Idle Speed Mixture — Carry out the fol-

lowing procedure:
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(a) On one of the carburetors, turn idle
speed mixture screw clockwise until
engine reaches maximum RPM.

(b) On the second carburetor, turn idle
speed mixture screw clockwise to
obtain maximum RPM. At that point,
back-off the screw 1/8 of a turn
counterclockwise. (Tachometer read-
ing should be higher than with one
adjusted carburetor).

(c) On the first carburetor, back off
screw 1/8 of a turn counterclockwise.
Check the accelerator for a quick
response from the engine.

. Idle Speed Adjustment — Using a screw-

driver, turn the idle speed adjusting
screws clockwise to increase idling speed,
counterclockwise to decrease idling
speed. RPM should read 1200 to 1500.

. High Speed Mixture (Engine ON) -—

Carry out the following procedure:

(a) Start engine and accelerate to full
throttle. Turn the high speed mix-
ture screw on one of the carburetors
clockwise until engine reaches maxi-
mum RPM.

(b) With engine at full throttle, turn high
speed mixture screw on the second
carburetor clockwise to obtain maxi-
mum RPM.

(c) Back-off the high speed mixture
screw 1/8 of a turn counterclock-
wise. Back-off screw on second car-
buretor 1/8 of a turn counterclock-
wise.

{d) Return engine to idle at once by re-
leasing accelerator and applying
brake.

CAUTION: To adjust the high speed mix-

ture screws on models equipped with
slider suspension, the vehicle must be
raised off the ground and the slider
shoes water-cooled when the track is
revolving.

On all models, stop engine and lower the
vehicle on the ground.
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ENGINE

12-1 TROUBLE SHOOTING

o

IRREGULARITIES CAUSE

Rewind starter inoperative 1. Pawls bent, broken or worn
2. Friction spring broken or stretched
3. Starting pulley worn
4. Recoil spring detached from pin or

broken

. Pulley housing warped

Electric starter inoperative

OO WN —

. Loose connections

. Dead or discharged battery

. Faulty ignition switch

. Broken wires or coils

. Poor ground

. Faulty starter solenoid

. Moisture in starter housing

. Worn or broken carbon brushes

Engine will not crank

HWN =

. Piston seized or rusted to cylinder wall
. Crankshaft seized to bearing

. Broken connecting rod

. Engine improperly assembled after repair

Engine backfires or doesn't start

—

S OEWN

. Spark plug wires reversed (on two set

points)

Flywheel key sheared or missing

Bad condenser

improper timing

Faulty breaker points

Unhooked spark retarding mechanism
(or spring broken)

Adjustment needles stuck in seating

of carburetor body

linders

Engine cranks easily on one or both cy-

A wWN =

. Scored piston
. Blown head gasket
. Loose spark piugs

Incorrect torque of cylinder head nuts

. Defective piston ring

2-12
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IRREGULARITIES CAUSE
Engine turns over but fails to start or starts 1. Empty gas tank
with difficulty 2. Incorrect fuel oil ratio
3. Water in fuel system
4. Blocked fuel lines or fuel filter cartridge
5. Carburetor idle speed mixture adjust-

o

1.
12.

ment incorrect

Flooded engine

Inoperative carburetor diaphragm or
flapper valve

Spark plug incorrectly gapped, dirty or
broken.

Incorrect engine timing

. Breaker points out of adjustment, dirty

or worn
Weak coil or condenser

Secondary wire disconnected or defective
spark plug protector

Impossible to adjust idle. Missing at low
speed, doesn’t idle smoothly or slowly

—

N O A WN

. Carburetor idle speed mixture adjust-

ment incorrect

Improper fuel mixture
Defective spark plug

Head gasket blown or leaking
Loose magneto piate
Leaking crankshaft seal
Weak coil or condenser

Good spark but engine runson (1) cylinder,
(double cylinder engine)

N —

W

Leaking head gasket

. Magneto wires broken (coil ground

broken)

Cracked cylinder wall
Defective spark plug
Seized piston

Vibrates excessively or runs rough and
smokes

NSO

. Idle or high speed mixture adjustment

too rich

Choke not opening properly (bent fink-
age)

Inlet control lever too high (carburetor
floods)

Idle air bleed plugged

Welch plugs leaking

Silencer obstructed

Engine mount loose

Water in gasoline
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IRREGULARITIES CAUSE

High speed mixture needle set too lean

High speed jet obstructed

Inlet lever set too fow

Choke partly closed

Silencer obstructed

Fuel line or fuel filter cartridge obstruc-

ted

7. Carburetor: Punctured diaphragm or
Flapper valves bent

8. Breaker points improperly gapped or
dirty

9. Engine improperly timed

10. Welsh plug leaking

No acceleration. ldles well but dies down
when put to full throttle

SO WN =

Hard to start, no acceleration; low 1. Spark plugs improperly gapped or dirty
top R.P.M. 2. Magneto points improperly gapped or
dirty

Faulty coil or condenser

Loose or broken magneto wires

Poor engine compression

Inlet lever adjustment too low

Idie speed and/or high speed mixture too
rich

Nooko

. Leaking fuel line

. Dirt behind needle and seat

3. Fuel line and fuel filter cartridge ob-
structed

4. Malfunctioning or punctured diaphragm

Engine runs by using choke at high speed

N —

Missing at high speed or intermittent 1. Spark plugs improperly gapped, dirty or
spark defective
2. Loose or broken magneto wires

3. Magneto points improperly gapped or
dirty

. Weak coil or condenser

Heat range of spark plug incorrect

6. Leaking head gasket

SINES

No power under heavy load 1. Magneto points improperly gapped or
dirty
2. lIgnition timing too far advanced

3. Faulty carburetion
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TROUBLE SHOOTING

IRREGULARITIES

CAUSE

High speed back-firing

OOk wnN =

Lean carburetor adjustment
Carbon formation on spark plug
Crankshaft oil seal leaking
Condenser defective

Breaker points improperly gapped
Loose armature plate

Engine runs too hot

aRrwN =

Carburetor mixture too lean

Incorrect timing

Too much carbon formation

Spark plug range to hot

Air deflector not installed or broken fan
belt

Broken or dirty engine fins
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ELECTRICAL

3-2 ELECTRICAL CHARTS

(A) GENERAL

The following pages include the various electrical wiring diagrams of all the 1970 and ‘71
Ski-Doo Snowmobile vehicles.

IMPORTANT
[t is important to remember that no current is complete
unless there is a complete circuit, and no current is com-
plete until the conducting circuit returns to the original
starting point where the difference of potential or voltage
occurs.
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MAGNETO AND BULB
SPECIFICATION CHART

ELECTRICAL

The following chart indicates the voltage and wattage for the headlight and tail light bulbs.
Also indicated is the magneto wattage output. It should be noted that the magneto output
is /b watts for all one cylinder engines equipped with electric starter and for all two
cylinder engines. All electric models incorporate 35 watt headlight, the surplus wattage
being used to maintain the battery charged.

ENGINE
Type C.C.
290 292
340 335
300 299
335 335
335E 335
400 399
401 399
401E 399
641 635
640 635
640E 635
775 771

ENGINE
Type C.C.
247 247
247E 247
292 292
342 335
302 299
337 335
337E 335
401 399
401E 399
640 635
641 635
640E 635
440 435
775 771

HEAD LIGHT
Voltage  Watts
12 35
12 35
12 35
12 35
12 35
12 60
12 60
12 35
12 60
12 60
12 3b
12 60
HEAD LIGHT
Voltage  Watts
12 35
12 35
12 35
12 35
12 35
12 35
12 35
12 60
12 35
12 60
12 60
12 35
12 60
12 60

*Tail Light Wattage 2 x 2

YEAR 1970
MAGNETO OUTPUT

Watts

40
40
40
40
75
75
75
75
75
75
75
75

YEAR 1971
MAGNETO CGUTPUT
Watts

40
75
40
40
40
40
75
75
75
75
75
75
75
75

TAIL LIGHT*
Voltage

12
12
12
12
12
12
12
12
12
12
12
12

TAIL LIGHT*
Voltage

12
12
12
12
12
12
12
12
12
12
12
12
12
12
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temperature range is impaired and misfiring
and /or fouling occurs.

(D) PLUG FACE

The plug face reveals the condition of the
engine, operating condition, methods of
driving and fuel mixing. For this reason, it
is advisable to inspect the spark plug at
regular intervals, examining in particular
the ‘’plug face’ i.e. the part of the plug
projecting into the combustion chamber.
The plug face generally reveals trouble
symptoms (fig. 3-3-1).

(E) PRE-IGNITION

Pre-ignition will result in poor engine per-
formance because the prematurely ignited
air-fuel mixture slows down the piston
during the compression stroke. When pre-
ignition becomes excessive, the ignited air-
fuel mixture may “‘pop’’ through the open
inlet valve, thus producing power failure
and overheating. The ignited gases create
“popping’’ and spluttering in the carburetor
and may even cause carburetor fire. Pre-
ignition, apart from being due to an over-
heated spark plug, may also be caused by
residues from combustion. PRE-IGNITION
MUST NOT BE MISTAKEN FOR KNOCK-
ING OR PINGING which occurs only after
the spark has ignited the charge in the
combustion chamber. The cause of knocking
is the spontaneous self-ignition of the last
portion of the fuel-air mixture (Detonation).
The running-on of engines, when switching
off the ignition after prolonged full-load
driving may be due to pre-ignition caused
by an overheated spark plug. Running-on
sometimes occurs after part-load operation
or even after idling; in these cases the spark
plug is not the cause of the trouble.

Excessive plug temperatures is not solely

SPARK PLUGS

caused by too low a heat value. Where, for
instance, the gasket on the plug seat has
been omitted, the spark plug becomes over-
heated due to the blow-by of hot combus-
tion gases, or the plug thread, projecting
too far into the combustion chamber, be-
comes red hot together with the ground
electrode and thereby causes pre-ignition.
Leaner mixture or a higher compression
ratio, or excessively advanced ignition may
also give rise to pre-ignition.

(F) FOULING

Fouling of the spark plug is indicated by
irregular running of the engine, decreasing
engine speed due to misfiring, reduced per-
formance, and increased fuel consumption.
This is due to a loss of compression. Other
possible causes are protracted idling or
running the engine with the choke pulied
out, or running on too rich a mixturedue 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 soot, or an oily, glossy coating given by
an excess of oil or oil with soot. Such
coatings form a conductive connection bet-
ween the center electrode and ground.

In some instances, “‘gap-bridging’’ may occur
between the center and ground electrodes,
or between insulator tip and plug shell so
that the spark gap or the “scavenging area’’
becomes encrusted.

In either case, the trouble starts with occa-
sional misfiring, which owing to increased
cooling and fouling, eventually leads to a
complete breakdown of the ignition. Plug
firing also fails when the glazed surface
of the upper part of the insulator is fouled
or wet, forming a leakage path for the
ignition current between terminal and plug
shell.
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SPARK PLUG SPECIFICATION CHART

YEAR 1970 YEAR 1971
ENGINE SPARK PLUGS (BOSCH) ENGINE SPARK PLUGS
Type C.C. Number* Type C.C. Number*
290 292 M-280-T-31 247 247 M-240-T-1
340 335 M-280-T-31 247E 247 M-240-T-1
300 299 M-240-T-1 292 292 M-280-T-31
336 335 M-240-T-1 342 335 M-280-T-31
335E 335 M-240-T-1 302 299 M-240-T-1
400 399 W-260-T-1 337 3356 M-240-T-1
401 399 W-240-T-1 337E 335 M-240-T-1
401E 399 W-240-T-1 401 399 W-240-T-1
641 635 M-280-T-31 401E 399 W-240-T-1
640 635 M-280-T-31 640 6356 M-280-T-31
640E 635 Mi-280-T-31 641 635 M-280-T-31
775 771 M-310-T-31 640E 635 M-280-T-31
435 435 M-280-T-31
*Spark Plug Gap .018 to .022 inch 775 771 M-310-T-31































IGNITION COILS

GENERATING PRIMARY SECONDARY LIGHTING

ENGINE COIL RESISTANCE CONTINUITY COIL
TYPE | C.C. RESISTANCE AMPERAGE MIN | MAX MIN | MAX RESISTANCE
290 292 - 0.6 1.5 1.9 40 50 1.2
340 33b — 0.6 1.5 1.9 40 50 1.2
300 299 — 0.6 1.5 1.9 40 50 1.2
335 3356 — 0.6 1.5 1.9 40 50 1.2
336E | 3356 3.5 0.6 1.6 2.0 50 60 1.7
400 399 3.0 0.6 1.6 2.0 50 60 1.7
401 399 3.0 0.6 1.6 2.0 50 60 1.7
401E | 399 3.0 0.6 1.6 2.0 50 60 1.7
641 635 3.0 0.6 1.6 2.0 50 60 1.7
640 635 3.0 0.6 1.6 2.0 50 60 1.7
640E | 635 3.0 0.6 1.6 2.0 50 60 1.7
775 771
247 247 - 0.6 1.6 2.0 35 45 -
247E | 247 3.5 0.6 1.6 2.0 35 45 —
292 292 — 1.0 1.5 1.9 40 50 —
342 3356 - 1.0 1.5 1.9 40 50 —
302 299 — 1.0 1.5 1.9 40 50 —
337 335 — 1.0 1.5 1.9 40 50 -
337E | 335 3.5 0.6 1.6 2.0 35 45 —
401 399 3.0 0.6 1.6 2.0 35 45 1.7
401E | 399 3.0 0.6 1.6 2.0 35 45 1.7
640 635 3.0 0.6 1.6 2.0 35 45 1.7
641 635 3.0 0.6 1.6 2.0 35 45 1.7
640E | 635 3.0 0.6 1.6 2.0 35 45 1.7
435 435 3.0 0.6 1.6 2.0 35 45 1.7
775 771
All Condenser Microfarads .26-—.30

H3IZATVNY JINOHL-O-04d3N
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ELECTRICAL

35 ELECTRIC STARTER

(A) GENERAL

All internal combustion engines require an external source of power such as an electric
starter or rewind starter. The starter mechanism provides the large torque required to ini-
tiate the first compression stroke and actuate the ignition system.

NOTE: This iltustration is a view of a Bosch
starter and is included as reference material only.

1. Field Winding Coils

2. Connecting Rail

3. Drive End Bracket Assembly

4. Bearing Bushing

5. Solenoid Shift Lever 11. Commutator End Bracket Assembly
6. Bushing 12. Bearing Bushing

7. Armature 13. Carbon Brush Set (4 Pieces)

8. Drive Assembly (Clutch) 14, Carbon Brush Spring (4)

9. Bearing Bushing 15. End Closing Band
10. Helical Spring {Armature Brake) 16. Solenoid

DISASSEMBLED VIEW OF ELECTRICAL STARTER
(B) BASIC OPERATION from the armature shaft to engage with the

engine starter gear affixed to the engine
crankshaft. As the drive assembly (clutch)
is pushed outward, the armature shaft be-
gins to rotate and entrains the engine

The basic operation of the Bosch and MAA
electric starter used on the Ski-Doo snow-
mobile, is as follows:

The solenoid shift lever is activated when starter gear. Once the engine has started,
the solenoid is energized with battery the crankshaft/engine starter gear revolu-
power through the ignition switch. The tions exceed the drive assembly/armature

shift lever pushes the drive assembly (clutch) shaft revolution and the drive assembly is
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11. Remove the stop ring from armature
shaft. Slide the drive assembly (clutch)
from the armature shaft.

(E) CLEANING

WARNING: Armature, field winding coils
and drive assembly must not be immer-
sed in cleaning solvent as damage may
occur.

1. Clean carbon brushes and holders with
a clean cloth soaked in gasoline. Brush-
es must be dried thoroughly with aclean
cloth. Blow out the brush holders with
dry, compressed air.

2. Remove all dirt, oil or grease from com-
mutator using a clean cloth soaked in
gasoline. Dry well usingaclean, dry cloth.

3. Clean engine starter gear teeth and drive
assembly (clutch) with a clean, dry
cloth.

NOTE: Bearing bushings of the drive as-
sembly must not be cleaned with grease
dissolving cleaning agents.

4. Immerse all metal components in a
clean container of cleaning solution. Dry
using a clean, dry cloth.

(F) INSPECTION

1. Examine all components for mechanical
damage and wear.

2. Test armature as detailed in sub-section
3-4.

3. Visually check general condition of
commutator. If commutator requires
turning, cut down the insulation be-
tween bars with a commutator under-
cutter, then finish to turn the
commutator.

4. Check for good solder joints between
commutator bars and solder lugs.

ELECTRIC STARTER

5. Test armature again for grounding and

winding shorts as detailed in sub-section
3-4.

6. Test field windings and the insulated
brush holders for ground shorts as de-
tailed in sub-section 3-4. The windings
must not be burnt or unsoldered. Nor
should they protrude over the pole
shoes.

7. Test field winding for continuity. Check
in particular all connections as detailed
in sub-section 3-4. Replace damaged
field coil.

8. Check that carbon brushes move freely
in the guides of the brush holders. Re-
place damaged or blued brush springs.
Test brush pressure with spring scale
(1.2 to 1.5 pounds).

9. Replace drive assembly if damaged or
worn.

10. Inspect starter solenoid for damage or
wear. Test solenoid operation as detailed
in sub-section 3-4. Replace as necessary.

(F) TROUBLE SHOOTING

Causes of troubles are not necessarily in the
starting system (starter) but may be due to
a defective battery, switches, electrical
cables and/or connections. The trouble
may also be due to a malfunctioning of
the ignition system and/or fuel system.
The trouble shooting table is limited to the
starting system.

IMPORTANT
Short circuiting the electric starter is
always a danger, therefore, disconnect
the ground cable at the battery be-
fore carrying out any kind of main-
tenance on the starting system. Do
not place tools on the battery.



SYMPTOM

CAUSE

REMEDY

When starting, the starter
shaft does not turn or
turns too slowly.

1. Battery discharged.

2. Battery defective (cracked casing, dam-
aged or loose posts).

3. Loose or bad ground connection.

4. Battery poles and /or cable terminals ox-
idized.

5. Starter terminals or brushes shorted to
ground.

6. Starter carbon brushes are not sitting on
the commutator or clamped in their guides.

7. Starter carbon brushes worn, broken or
dirty.

8. Ignition switch damaged or burnt (loose
parts so that switch does not make contact).

9. Starter solenoid damaged.

10. Voltage drop across battery cables.

1. Charge battery, refer to sub-section 3-6
and check rectifier (fuse, diode) sub-section
3-4.

2. Replace battery.

3. Tighten cable terminals.

4. Clean as detailed in sub-section 3-4.

5. Check as detailed in sub-section 3-4.

6. Check seating and security of carbon
brushes.

7. Clean or replace brushes and brush hold-
ers, refer to Paragraph (E). Replacedefective
component(s).

8. Verify operation of switch as detailed
in sub-section 3-4.

9. Check as detailed in sub-section 3-4.

10. Check condition and connections of
cables.

Armature turns, but drive
assembly does not engage.

1. Defective solenoid.

2. Drive assembly (clutch) dirty.

3. Drive assembly (clutch) or engine fly-

wheel teeth chipped, burr formation.

1. Replace solenoid
2. Clean drive assembly (clutch)
3. File off burrs.

H3I1HVIS J1410313
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SYMPTOM

CAUSE

REMEDY

When switching on, the
starter armature turns un-
til it engages and then it
stops.

1. Battery is not sufficiently charged.

2. Carbon brush spring pressure too low.

3. Starter solenoid switch defective.

4. Voltage drop across the battery cables
or component wiring too large.

5. Drive assembly (clutch) slipping.

1. Charge battery, refer to sub-section 3-6.

2. Check for worn or damaged carbon
brushes and/or springs. Clean or replace
defective brushes or springs as detailed in
Paragraph (E).

3. Check condition as detailed in sub-
section 3-4.

4. Check condition and connection of ca-
bles and wiring.

5. Repair or replace drive assembly (clutch)

Starter continues to run
after the switch is re-
leased.

1. Starter switch does not switch off or the
sofenoid is stuck.

1. Immediately disconnect the starter ca-
ble at the battery or starter. Repair or re-
place switch. If solenoid stuck, replace
solenoid.

Drive assembly (clutch)
does not disengage when
the engine starts.

1. Drive assembly or engine starter gear
teeth very dirty or damaged.

2. Return spring weak or broken.

1. Carefully clean or file off the burrs on
engine starter gear or drive assembly.

2. Replace defective spring(s).

90-G0-€
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ELECTRICAL

3-6 BATTERY

(A) GENERAL

Because the battery serves a critical function on all electrical models, Bombardier Ltd.
has included a general discussion of battery theory as well as the ’Seven Steps of Battery
Storage’’ in the shop manual. Information on the use of a hydrometer and battery condition
charts has also been included. Maintained correctly the snowmobile battery should pro-
vide a long service life.
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(B) BATTERY MAINTENANCE

NOTE: The following information is pro-
vided for reference in determining
battery condition.

A “live”, idle and unattended battery is
perishable and can result in:

1. Selfdischarging, brought upon by inter-
nal chemical reactions between the bat-
tery materials. A battery exposed to sun-
light or heat of any sort while left un-
attended, will increase self-discharge pro-
portionate to the increasing temperature
as shown in figure 3-6-1.

. Lead sulphate forms on the battery
plates as a result of self-discharge. This
condition is difficult to reconvert into
active material. |f lead sulphation con-
tinues, it becomes a hard, crystalline

BATTERY

substance that requires half the normal
rate of charge for 60 — 100 hours to re-
convert into active material and even
then the battery may still remain in a
damaged condition.

Oxidation, because of cell fluid evapora-
tion, the battery plates will become ex-
posed to the air, thus causing greater
sulphation.

. Extreme acid concentration, that will
burn through separator insulation.

(C) ELECTROLYTE

The electrolyte fluid solution is composed
of sulphuric acid and water that varies in
weight with the battery’s charged state. As
the rate of charge drops, the acid leaves the
solution and enters the battery plates which
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Seif-discharge of batteries at various temperatures. The four curves indicate the self-
discharge of four batteries kept for 90 days at 0, 60, 80, and 100°F.
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BATTERY

in turn causes a decrease in electrolyte
weight. To find the battery’'s state of
charge, use a hydrometer (fig. 3-6-2).

(D) HYDROMETER

A hydrometer measures a battery’s state of
charge in terms of specific gravity (fig. 3-6-3).
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leaving weak electrolyte be-
hind. Specific gravity lower,
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RUBBER
BULB

GLASS
TUBE

FLOAT RUBBER
TUBE

Battery hydrometer for measuring specific gravity
of battery electrolyte.
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Most hydrometers only read true at 80°F. degrees of temperature above 80°F and by
In order to obtain correct readings, adjust SUBTRACTING .004 points for every 10
the initial reading by ADDING .004 points degrees of temperature below 80°F (fig.
to the hydrometer readings for each 10 3-6-4).

THE CORRECT WAY TO USE A HYDROMETER

| < @———— Hold tube
Vertical

Do not suck in
too much
electrolyte

must be
free

o —b— fi2s0]—F ]

Take reading
at eye level

THIS ILLUSTRATION WILL AID YOU TO FIND THE CORRECT READING

10 30 50 70 90 110 130 150
|2o|40|60||1oo|120|14o|1so
i T T T R

1

L [ JNA N NN Maw BINE R JENN JENE SR SN Meet J L] L3 L] T ¥ T T 1 3
28'24'20'16'12'8'4' |4l8|12l16|20|24l28|3
26 22 18 14 10 6 2f{2 6 10 14 18 22 26 30
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EXAMPLE NO. 1 — EXAMPLE No. 2 —

Temperature below 80°F. Temperature above 80°F

N

SFor

Hydrometer Reading 1.250 Hydrometer Reading 1.235
Acid Temperature 20°F. Acid Temperature 100°F
Subtract .024 Sp. Gr. Add .008 Sp. Gr.

Corrected Sp. Gr. is 1.226 Corrected Sp. Gr. is 1.243




BATTERY

CAUTION: Do not install a partially
charged battery on a snowmobile since
it may crack at a freezing temperature.
The following chart (fig. 3-6-5) shows
the freezing point of the electrolyte in
relation to the battery’s state of charge.

(E) REMOVAL

1. Disconnect the negative cable (black)
and positive cable (red) from battery
posts.

CAUTION: Care should be taken while
disconnecting above mentioned cables,
otherwise battery post breakage could
occur.

2. On all Nordic and 1970 Olympigue mo-
dels, push the positive cable through the
appropriate orifice in backrest.

3. Remove the two (2) battery screw nuts
and bolts. Lift the battery cover from
the battery and remove battery from
vehicle.

NOTE: On modelswith removable battery
seat, remove battery screws and washers
and lift the battery seat from vehicle.

4. Disconnect positive cable from electric
starter, disconnect negative cable from
vehicle frame.

(F) CLEANING

1. Clean the battery cover and seat of all
external grease and grime using a clean,
dry cloth.

3-06-05

2. Clean battery casing, vent caps, cables
and battery posts with a solution of
baking soda and water.

CAUTION: Do not allow cleaning solution
to enter battery interior since it will
destroy the electrolyte.

3. Remove corrosion from battery cable
terminals and battery posts using a firm
copper brush.

(G) INSPECTION

1. Inspect battery cables for damage, bare
or poorly connected terminals. Replace
Or resecure as required.

2. Visually inspect battery casing for cracks
or other possible damage. If casing is
damaged replace the battery.

3. Inspect battery posts for security of
mounting. Replace battery as required.

4. Inspect all threaded parts for stripped,
crossed or otherwise damaged threads.
Replace defective part(s).

5. Inspect for cracked or damaged battery
caps. Ensure that vent holes are un-
obstructed. Replace defective cap. If
vent hole is blocked, clean using a firm
strand of wire.

6. Visually inspect battery cover and/or
seat for corrosion or distortion. Straight-
en or replace as required.

7. Test battery using a Merc-O-Tronic Ana-
lyzer as detailed in sub-section 3-4

TEMPERATURE-CORRECTED BATTERY STATE OF FREEZING POINT
SPECIFIC GRAVITY CHARGE OF BATTERY
1.260 Fully Charged -74°F
1.230 3/4 Charged -4 2°F
1.200 1/2 Charged -16°F
1.170 1/4 Charged 0°F
1.110 Discharged +19°F

3-6-5
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8. Visually inspect electrolyte level in each
cell. “Top up” to required level as de-
tailed in Paragraph (J) step Two.

(H) INSTALLATION

1. On vehicles incorporating a removable
battery seat, insert the two (2) battery
screws through battery seat. Position the
seat in location and bolt battery seat to
the frame using two bolts.

2. Connect negative cable to frame.

3. Position battery on battery seat as
follows:

(a) On vehicles where the battery is lo-
cated in backrest, position the battery
so that the negative post is on right
hand side of backrest.

(b) On vehicles where the battery is po-
sitioned on the front of frame, the
negative post must be on vehicle seat
side of battery seat.

4. Position battery cover in location and
secure using two (2) washers and nuts.

5. Attach the positive cable to electric
starter and battery post marked plus (+).

NOTE: On vehicles with battery installed
in backrest, the positive cable must pass
through appropriate orifice in the back-
rest prior to battery post attachment.

6. Pass the negative cable around positive
cable as illustrated in Section 2., figure
2-2-57, and connect the negative cable
to battery post marked minus (—).

CAUTION: Ensure that neither the posi-
tive or negative cables touch the muffler.

7. Apply L.P.S. No. 1 Metal Protector on
battery terminals. If unavailable, use
petroleum jelly.

BATTERY

(J)  SEVEN STEPS
OF BATTERY STORAGE

Step One — After disconnecting and re-
moving the battery from the vehicle refer
Paragraph (E), check specific gravity of
each cell with a hydrometer. Cells should
give uniform reading of 1.260 if battery is
fully charged (fig. 3-6-6).

3-6-6
Step Two — Check electrolyte in each cell
and add distilled water (if unavailable, drink-
able tap water), as necessary (fig. 3-6-7).

CAUTION: Do not over fill bottom of
vent wells.

NOTE: Accurate electrolyte readings can
only be taken after the cell fluids are
thoroughly mixed, i.e. after charging.
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BATTERY

Step Three — Charge the battery fully.
Using a 12 volt charger (5 amps) or trickle
charger until 1.260 specific gravity readings
are achieved (fig. 3-6-8).

CAUTION: Battery electrolyte must not

exceed 120°F.
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Step Four — Clean battery terminals and
cable connections with a copper brush then
apply light coat of L.P.S. No. 1 Metal Pro-
tector (if unavailable use petroleum jelly
(fig. 3-6-9).

3-06-07
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Step Six — Store battery in a cool, dry
place as these conditions reduce self-dis-
charging and fluid evaporation to a mini-
mum (fig. 3-6-11).

ST

3-6-11
Step Seven — During the storage period,

recheck electrolyte level and specific gravity
readings at least every forty (40} days. As
necessary, keep the battery “‘topped up”
and near full charge as possible (trickle
charge) (fig. 3-6-12).
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Step Five — Clean battery casing and vent
caps with solution of baking soda and water
(do not let cleaning solution enter battery,
otherwise it will destroy the electrolyte).
Rinse battery with clear water and dry
WELL using a clean cloth (fig. 3-6-10).
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BODY AND FRAME
GENERAL

This section is divided into two (2) sub-sections: Components included in sub-section 4-1
(Body) are the cab, the console, the backrest and the seat. Although all vehicles incorporate
a cab and a seat, not all Ski-Doo snowmobiles have a console or a backrest. Table 1 lists
the vehicles on which these components are standard equipment and are considered remcv-
able items for repair and replacement.

Table 1T — APPLICABLE COMPONENT LIST

MODEL YEAR COMPONENT
b CONSOLE BACKREST RETRACTABLE TILT CAB
Olympique 12/3 v
335 & E 1 v v v
399 v v v
Nordic 399 & E v v v v
640E 9 v J v J
Skandic 335
T'NT 292
T'NT 340 7 v
399 v
640 v
Alpine 399 & E 0
Invader 640E
Elan 250 & E J v
Olympique 300 v v v
336 & E v J v v
399 & E 1 v N v v
Nordic 399 & E v v v
640E 9 v v v
Skandic 3356 v
T'NT 292 v
340 7 v
440 v
640 v
775 1 J
Valmont/ 399 & E v v
Alpine 640E v v

Also included in this sub-section are polycarbonate and fiberglass repair procedures which
are applicable to either the cab, the console and the backrest. All retractable headlight
housings are fabricated of polycarbonate material. Table 2 details the type of material of
which each cab is manufactured.

Table2 — CAB MATERIAL

MODEL YEAR MATERIAL
Nordic 399 and 399E 1970 Polycarbonate
All Other Models 1970 Fiberglass
Elan 1971 Fiberglass
Olympique 1971 Polycarbonate
Nordic 399 and 399E 1971 Polycarbonate
Nordic 640E 1971 Fiberglass
Skandic 335 1971 Fiberglass
T'NT 1971 Fiberglass
Alpine/Valmont 1971 Fiberglass

The sub-section titled ““Frame’” encompasses such components as the fuel tank, handles,
bumpers, reflectors, engine carriage bolts and similar items.
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(C)
1.

~

. Install

ASSEMBLY

Prior to Assembly procedure ensure all
components are clean of all dirt and all
damaged parts have been repaired or
replaced. Refer to Paragraph 4-1-11 for
Cleaning procedures.

. Carry out Inspection procedures as de-

tailed in Paragraph 4-1-12.

On T'NT 292 model, insert the tacho-
meter into appropriate hole of dash
panel. Secure instrument and ‘U’
clamp in location with a nut.

On T'NT 292 model, insert the speedo-
meter into hole of dash panel. Position
inner ring and ‘U’ clamp. Secure instru-
ment and ““U’" clamp with a nut.

Place the ignition and light switches in
appropriate holes of dash panel. Tighten
each front face nut and secure each
switch with a rear locking nut. Screw
knob onto light switch. Install rubber
boot on ignition switch.

Connect switch blocks to ignition and
light switches.

two (2) screws and four (4)
washers on headlight assembly.

NOTE: If any component (lens, rings and/

or reflector) of the headlight assembly
was replaced and sleeve rivets were
drilled out, assemble lens with rubber
ring and reflector to chrome ring using
previously removed screws and four (4)
washers.

Install the light bulb into the socket
with a slight push and clockwise twist.

. Install socket assembly into the reflector

and secure by closing the retaining clips.
Ensure that socket terminals are pointing
in opposite direction of word TOP on
lens.

10

12.

13.

14.

(D)
1.

CAB

Position headlight assembly in cab
aperture. Secure with two (2) speed

nuts.

. Connect the receptacle housing to the

terminals of the headlight socket.

Install anchor tabs to windshield. Install
protector and rubber strip to windshield.

Apply liquid soap into cab groove and
position the windshield in location on
cab.

Starting at center section, secure the
windshield by bending the anchor tabs.

INSTALLATION

Position the cab on the vehicle.

2. Connect the electrical quick connector.

On T'NT 292 model, connect speedo-
meter cable to instrument.

. Close interior side latches and install fuel

tank filter cap.

Check headlight adjustment as detailed
in Paragraph 4-1-13.

413 CAB (All 1970 Olympique 335,

(A)

(B)
1.

335E, 399 and T'NT 340
Models)

REMOVAL

. Remove fuel tank cap.

Disconnect the electrical quick con-

nector.

On T'NT 340 model, disconnect the
speedometer cable at instrument.

Open the four (4) cab latches and remove
cab from vehicle.

DISASSEMBLY

Using pliers, straighten the nine (9)





























































































CAB

{b) Remove light bulb from socket with
a slight counterclockwise twist and
pull out the light bulb.

(c) Remove two (2) washers installed on
each screw securing headlight. Re-
move Screws.

NOTE: The components of the headlight

assembly consisting of a chrome ring, a
lens with a rubber ring and a reflector
are attached together with two (2) sleeve
rivets. Rivets can be drilled out to re-
place damaged components.

. The following table includes components
that need not be removed from the cab
during disassembly procedure unless
damaged and/or disfigured. If replace-
ment is required, refer to table for me-
thod of attachment and removal oper-
ation.

1970 ALPINE/INVADER MODELS

REMOVAL

COMPONENT |ATTACHMENT |OPERATION
Side Louvre (2) {Pop rivets Use 1/8" drill
Front Louvre (2}}Pop rivets Use 1/8" drill
Tank filler neck

grommet Groove grommet| Pull out
Latch (2) Pop rivets Use 1/8" drili
ldentification

strips Self adhesive Pull off

1971 ALPINE/VALMONT MODELS

REMOVAL

COMPONENT |ATTACHMENT | OPERATION
Louvre {2) Pop rivets Use 1/8" drill
Tank filler neck |Grooved

grommet grommet Pull out
Latch (2} Pop rivets Use 1/8" drill
ldentification

plate and re-

flector Speed nuts Use pliers
ldentification

label Adhesive back Pull off
Stripe Adhesive back Pull off
ldentification

plate Speed nuts Use pliers
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ASSEMBLY

. Prior to Assembly procedure ensure all

components are clean of all dirt and all
damaged parts have been repaired or re-
placed. Refer to Paragraph 4-1-11 for
Cleaning procedures.

. Carry out Inspection procedures as de-

tailed in Paragraph 4-1-12.

. Assemble headlight using the following

procedure:

{a) Install two (2) screws and four (4)
washers in assembled headlight.

NOTE: If any component (lens, ring and/

or reflector) of the headlight was re-
placed and sleeve rivets were drilled out,
assemble lens with rubber ring and re-
flector to chrome ring using previously
removed screws and four (4) washers.

(b) Install the light bulb into socket
with a slight push and clockwise
twist.

(c) Install socket assembly into reflector
and secure by closing the retaining
clips. Ensure that socket terminals
are pointing in opposite direction of
word TOP on lens.

. Connect receptacle housing to terminals

of headlight socket.

. On all 1970 Alpine/lnvader models,

Install windshield using following pro-
cedure:

(a) Install anchor tabs in windshield.
Place rubber strip on windshield.

(b) Apply liquid soap into cab groove
and position the windshield in loca-
tion on cab.
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(c) Starting at center section, secure
windshield by bending the anchor
tabs. Install windshield protector.

NOTE: On all 1971 Alpine/Valmont mo-
dels, secure windshield to cab with two
(2) corner tabs, nine (9) carriage bolts,
washers and nuts. Install windshield
protector (fig. 101).

NOTE: To properly attach windshield to
cab, begin securing at center section of
windshield.
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NOTE: When fastening position 7, raise wind-
shield so that the screw will rest against the
upper part of the slot and then tighten in
place.
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(D) INSTALLATION

1. Position assembled cab in location on
cab.

2. Connect electrical quick connectors.

3. Hook side latches and install fuel tank
cap.

4. Check headlight adjustment as detailed
in Paragraph 4-1-13.

4111 CLEANING

1. Clean grease and dirt from cab surfaces

CAB

using a mild detergent or isopropy! al-
cohol.

CAUTION: Do not clean with strong soaps,
detergents, abrasive cleaners or paint
thinners.

2. Clean the windshield by soaking accu-
mulated dirt (salt and calcium, etc.) with
clean tap water and a cloth. When sedi-
ment has loosened, again apply clean
water and removedirt with a clean cloth.

3. Clean all metal parts with a cleaning
solvent and a clean cloth.

4. Lubricate pivoting components of light
mechanism and springs with a light coat
of low temperature grease.

5. Polycarbonate and fiberglass surfaces can
be waxed for protection and for resis-
tance to dirt and grim.

4112 INSPECTION

1. Visually inspect interior and exterior sur-
faces of cab and check for cracks, break-
age and other damage. Repair polycar-
bonate cab and/or retractable headlight
housing as detailed in Paragraph 4-1-14.
Repair fiberglass cab as described in Para-
graph 4-1-15.

NOTE: Pieces that have been broken off
must be collected and retained as they
are re-usable for repair procedure.

2. Check condition and secureness of as-
sembled lens, chrome ring and reflector
including retaining clips. Replace dam-
aged component(s).

3. Inspect bulb socket for damaged or
broken terminals. Replace damaged soc-
ket. Replace broken bulb.

4. Inspect windshield for scratches, cuts

and abrasion damage. Replace if dam-
aged.







































BODY

6.

Correctly position handlebar on steering
column splines and secure handliebar with
a capscrew.

Connect brake and throttle housings and
cables.

Close cab.

(K) REMOVAL

(All Nordic 640E Models)

. Unhook and tilt cab forward.

2. Pull the console towards rear of vehicle.

(L)

1.

Disconnect all electrical connections and
switch blocks.

. Unscrew choke knob from choke cable.

Remove nut and washer.

Remove the two (2) bolts and nuts at-
taching the console to the frame bracket.
Remove console from vehicle.

. Disconnect speedometer cable from
instrument.
DISASSEMBLY

(All Nordic 640E Models)

The following cable includes components
that need not be removed from the con-
sole unless damaged and/or disfigured.
If replacement Is required, refer to fol-
lowing table for method of attachment.
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COMPONENT

ATTACHMENT

Bombardier crest
Console bracket
Tachometer
(1970 Models)
Tachometer
(1971 Models)
Speedometer
{1970 Models)
Speedometer
(1971 Models)
Rectifier

Headlight switch

Adhesive back

Pop rivets and washers

Washer, Nut and "'U"’
clamp

Wing nuts, washers
and “U" clamp

Washer, nut, ring and
U’ clamp

Wing nuts, washers
and U’ clamp

Two {2) nuts, washers
and screws

Switch knob, locking
nut and face nut

Lighter Inserted into socket
Dash panel Pop rivets
(M) INSTALLATION
(All Nordic 640E Models)

1. Position the assembled console in loca-
tion on vehicle.

2. Connect all electrical connections and
switch blocks.

3. Insert choke cable through appropriate
aperture in console and secure with a
washer and nut. Install choke knob.

4. Secure the console to the frame bracket
with two (2) bolts and nuts.

5. Push the console forward and snap into
place.

6. Connect speedometer cable to instru-
ment.

7. Close cab.
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BODY AND FRAME

4-2 FRAME
(A) GENERAL

This sub-section includes such components as the fuel tank, front and rear handles, bum-
pers, reflectors, engine carriage bofts and similar items. Some of the variations between
models are as follows:

— All 1970 Olympique and T'NT models equipped with 15 inch track, have a fuel tank
integral with the frame.

— All Elan, Alpine/Invader and Valmont models incorporate translucent fuel tanks.

— All Olympique and T'NT models equipped with 15 inch track, have a graduated dipstick.

— AIll 18 inch track vehicles have a fuel gauge installed in the fuel tank.

— The side handles on all 1970 Olympique models (except the 12/3 model) are integral
with the rear bumper.

— A fiberglass front bottom plate is secured to the underside of the Alpine/Invader and
Valmont models.

The components included in Table 1 are parts which are considered readily removable
items and of which no detailed procedures have been included in this manual. The checks
(+/) indicate the various components which are applicable to a specific model. Where it is
necessary detailed procedures have been included in this sub-section.

Front Front Muffler Foot Side Hitch Rear Tail
Handle | Bumper | Grommet | Pads | Reflectors Bumper | Light

1970
Olympique 12/3 J v v v v
33 & E v v v v v v v
399 v v v v v v v
Nordic 399 & E v v v v v v v
640E v v v v v v v
Skandic 335 v v v v v v
T'NT 292 v v J v v v
340 v v v v v v
399 v J v v v v
640 v v v v v v
Alpine/Invader 399 & E v v v v v v
640E v v v v v v

1971
Elan 250 & E v v v
Otympiqgue 300 v v v \/ v J v
335 & E v v v J v v v
399 & E v v v v v v v
Nordic 399 & E v v v v v v v
640E J v v v v v v
Skandic 336 v v v v v v v
T'NT 292 v v v v v v v
340 v v v v v v v
440 v v v v v v v v
640 v v v v v v v v
775 v v v v v v v v
Alpine/Valmont 399 &E v v v v v v v
640E v v v v v v v
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(B) INSTALLATION

1. Insert the four (4) carriage bolts from
underneath the frame (fig. 4-2-19).
Screw the spacer bushings onto thebolts.
Install the rubber mounts.

£
Carriage Bolts-

4219
2. Reverse the disassembly procedure, refer
to step 1, preceding.

4117 BACKREST

(A) REMOVAL
(All 1970 Olympique Models)

1. On all electric models, remove battery
as detailed in Section 3.

2. Disconnect taillight quick connector.

3. Remove two (2) upper bolts, rubber
spacers, washers and nuts securing bum-
per to backrest.

NOTE: The taillight ground wire is con-
nected onto one of the bolts.

4. Push backrest forward to disengage from
reinforcing support. Remove backrest.

(B) REMOVAL (All 1970 Nordic
and Alpine/Invader Models)

1. On all Nordic electric models, remove
battery as detailed in Section 3.

2. Disconnect taillight quick connector.

3. On all Nordic Models, remove two upper
bolts, rubber spacers, washers and nuts
securing bumper to backrest.

FRAME

NOTE: The taillight ground wire is con-
nected onto one of the bolts.

4. On all Alpine/Invader models, push out
the rubber grommet from bottom of
backrest and pass quick connector
through hole.

5. Remove thesix (6) bolts and nuts attach-
ing the backrest to frame.

NOTE: On all Alpine/Invader Models, the
ground wire is attached to a bolt securing
backrest to frame.

6. Remove backrect from vehicle.

(C) REMOVAL (All 1971 vehicles
equipped with a backrest)

1. On all Nordic electric models, remove
battery as detailed in Section 3.

2. Disconnect taillight quick connector.

3. Remove the four (4) bolts, retainer
washers, washers and nuts securing back-
rest to frame.

NOTE: The taillight ground wire is con-
nected onto one of the bolts.

4. Remove backrest from vehicle.

(D) DISASSEMBLY

The following table lists the components
that need not be removed from the backrest
unless damaged and/or disfigured. If replace-
ment is required, refer to the table for me-
thod of attachment.

ALL 1970 VEHICLES
COMPONENT ATTACHMENT
Taillight lens Press fit
Taillight assembiy Elastic stop nuts
Nameplate Speed nuts
Backrest cover Screws
Backrest strip Adhesive back
Leatherette Staples
Taillight ground wire Screws




FRAME

ALL 1971 VEHICLES
COMPONENT ATTACHMENT
Backrest door Hinge and Hinge Pin
Door hinge Pop rivets
Taillight tens Press fit
Taillight assembly Speed nuts
Padded Half Speed nuts
Nameplate and reflector | Speed nuts
Leatherette Staples
Taillight ground wire Screws

(E) REPAIRS

Refer to Paragraph 4-1-14 for Polycarbo-
nate material repair procedures.

(F) INSTALLATION (All Models)

To install the backrest, refer to the appli-
cable removal procedure and reverse the
steps.

4-118 SEAT

(A) REMOVAL (All Models except
Alpine/Invader and Valmont Models)

1. On models equipped with a backrest, re-
move as detailed in Paragraph 4-1-116.

2. Disconnect the taillight front quick con-
nector.

3. Remove rear bumper on vehicles so
equipped.

4. On Elan, T'NT and Olympigue 300 mo-
dels, remove two (2) nuts and washers
(underneath frame) securing stud plate.
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Open seat door and remove stud plate.

NOTE: The taillight ground wire is at-
tached to the stud plate.

5. Push the seat towards rear of vehicle to
disengage the seat hooks from the frame
anchors. Remove seat from vehicle.

(B) REMOVAL (All Aipine/Invader
and Valmont Models)

1. Open seat and remove screw attaching
the restraining cable to the seat.

2. Remove the screws attaching the seat
hinge to the frame. Remove the seat
from vehicle.

(C) DISASSEMBLY

The following table lists the components
that need not be removed from the seat
unless damaged. If replacement is required,
refer to the table for method of attachment.

COMPONENT ATTACHMENT
Seat Leatherette Staples

Offset cover Rivets

Seat hinge Pop rivets
Restraining cable Pop rivet

(D) INSTALLATION (All Models)

To install the seat, refer to the applicable
removal procedure and reverse the steps.
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ITEM CODE NUMBER APPLICABLE TO
ltem # 9O
All 1970 models
529-0005 except 340 T'NT
J
529-0004 All 1971 models
Adjuster Bar
ltems # 10-11
402-8067 Engine types 292,
(Magneto side) 337 and 342
Engine types 292,
402-8037 337 and 342
Engine types 247,
402-8028 290, 300, 302, 335
Oil Seal Pusher and 340
Item # 12
T ¥
Engine types 290,
A 402-8001 300, 335, 340,
%@ 400 and 401
Bearing Puller Plate
ltems # 13-14 402-8010 Engine types 247, 290,
(Magneto side) 292, 300, 302, 335,
[MT J 337, 340 and 342
”I" 402-8011 Engine types 247, 290,
(P.T.O. side) 300, 302, 335 and 340
Oil Seal Protection Sleeve




S
5-01-04
ITEM CODE NUMBER APPLICABLE TO
Iltem # 15
Engine types 400,
402-8045 401, 435, 640,
641 and 775
Crankshaft Hold Down
Support
Item # 16

g
|
== 402-8055 Engine types 401E
‘{ l! and 640E

i
Starter Gear Puller
Item # 17

—— Engine types 400,

Q/___u g —— 402-8053 401, 435, 640,

641 and 775
Fan Holder Wrench
ltem # 18
¥ U
402-8002 Engine types 640,
641 and 775
Bearing Puller Plate
Item # 19
402-1207 Engine types 400
and 401
Engine types 640,
641 and 775

402-1208

Crankshaft Ring
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ITEM CODE NUMBER APPLICABLE TO
ltem # 20
Engine types
402-8051 290, 300, 335
and 340
Ring Half (Roller Bearing)
Item # 21 Engine types 247, 292,
Al 402-2287 302, 337, 342, 401
440, 640, 641 and 775
Engine types 247, 292,
B 402-8065 302,337,342, 401, 440,
640, 641 and 775
Engine types 247, 292,
402-8070 302, 337, 342,401 and
440
C)
Engine types 292, 337
402-8071 342,
2.80 Engine types 247, 302,
D) 402-8068 401 and 440
Engine types 292, 337,
E) 402-8069 342,640, 641 and
A=Puller Screw 775
B =Puller
C =Ring for Puller
D =Ring Half for Bearing Engine types 292, 337
E =Ring Half for Bearing F) 402-8066 and 342
F =Ring Half for Bearing
Item # 22
Engine types 247, 290,
402-8013 292, 300, 302, 335,

Connecting Rod Holder

337,340 and 342
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ITEM

CODE NUMBER

APPLICABLE TO

item # 23 A

/

Socket Wrench 21/26 m.m.

A) 402-8057 Engine types 400, 401
L J - -
B B) 402-8056 440, 640, 641 and 775
Cylinder Aligning Tool
Item # 24
A) 402-8005 All engine types
| |||l‘|
-
Engine types 401, 640,
B) 4028072 641 and 775
Protection Cap
Item # 25
H 402-8062 All engine types
Fork Wrench 11/13 m.m.
item # 26
C 3 402-8039 All engine types
Socket Wrench Pin
Item # 27
402-8060 All engine types




-

5-01-07
ITEM CODE NUMBER APPLICABLE TO
Item # 28
=
— 402-8059 All engine types
Socket Wrench 11/13 m.m.
Item # 29
P
L"@ 402-8049 All engine types
Angular Key 10/13 m.m.
ltem # 30
C;z@ .
402-8061 All engine types
Screwdriver
[tem # 31
402-8058
All engine types
*Tool set 402-8063
S (include item 25, 26, 27,
Tool Bag”™ 28, 29, 30 and 31)
Item # 32
402-8023 Engine types 290,
H 300, 335 and 340
Fork Wrench 10/13m.m.
item # 33
g 402-8042 Engine types 290,
300, 335 and 340
Carburetor Wrench 13m.m.













Warranty - 1970 Ski-Doo Snowmobiles

BOMBARDIER LIMITED, as manufacturer, warrants to the original retail purchaser
that each new Ski-Doo snowmobile is free of defects in material and workmanship from
the date of the retail purchase to the first day of the following month of May. Should the
date of retail purchasing be within or less than the period of ninety (90) days immediately
preceding the 1st day of May 1970, the warranty period shall then be for a period of ninety
(90) days beginning on the date of said retail purchase until the 1st day of May 1970, and
the balance of said warranty period shall be carried over into the following winter season
beginning with the date of the first snowfall.

BOMBARDIER LIMITED also warrants to the original retail purchaser that any 1970
Ski-Doo snowmobile purchased new at retail level after May 1, 1970, shall be subject to the
above 90-day warranty period beginning on the date of the first snowfall during the
following winter season. Original rubber parts and battery are included under the terms of
this warranty for a period of ninety (90) days, the 90-day period being applied as above in
case of Ski-Doo snowmobiles being purchased less than 90 days before May 1, 1970, or

after May 1, 1970.

An exception to this warranty is that
all TNT models are warranted for a period
of only thirty (30) days from date of first
use by the original purchaser. Said warranty
does not apply to machines manufactured
and sold for racing purposes.

Manufacturer’'s obligation under this
warranty is strictly limited to the repair
or replacement of any defective part which
has been returned to the manufacturer,
shipping costs prepaid, and which part has
been determined by the manufacturer to be
defective.

THIS WARRANTY DOES NOT APPLY
IF THE SKI-DOO SNOWMOBILE HAS
BEEN SUBJECTED TO ANY ACCIDENT
OR MISUSE, OR IF IT HAS BEEN RE-
PAIRED WITH PARTS OTHER THAN
GENUINE BOMBARDIER REPLACE-
MENT PARTS, OR IF SUCH REPAIRS
HAVE BEEN CARRIED OUT BY ANY-
ONE OTHER THAN AN AUTHORIZED
BOMBARDIER SKI-DOO DEALER. A

SKI-DOO SNOWMOBILE WILL NOT BE
WARRANTED IF MODIFIED IN ANY
WAY, UNLESS SUCH MODIFICATION
HAS BEEN PREVIOUSLY APPROVED IN
WRITING BY THE MANUFACTURER.
OPERATING A SKI-DOO SNOWMOBILE
IN A RACE, OR MODIFYING IT WITH
HIGH PERFORMANCE PARTS, WHETH-
ER SUCH PARTS BE SUPPLIED BY
SUPPLIED BY MANUFACTURER OR
NOT, OR OPERATING A SKI-DOO
SNOWMOBILE ON SURFACES OTHER
THAN SNOW OR ICE WILL BE CONSID-
ERED MISUSE AND THE WARRANTY
WILL NOT APPLY.

This warranty does not apply if a Ski-
Doo snowmobite has been used by an
authorized Ski-Doo dealer or any other
person prior to the original retail sale.

This contractural warranty, limited to
the aforementioned periods, replaces all
other legal warranties, and the manufac-
turer will not be responsible, under any



circumstances, for any loss or damage as a
result of any hidden defects, accidents,
misuses or other faults. No one is au-
thorized to modify the conditions of
this warranty.

Bombardier Limited
Valcourt, Quebec, Canada
February, 1970

BONMBARDIER

Warranty - 1971 Ski-Doo Snowmobiles

Bombardier Limited (‘Bombardier””), as manufacturer, warrants to the original retail
purchaser that every 1971 Ski-Doo snowmobile sold as a new vehicle, by an authorized
Ski-Doo dealer, will be free from defects in material and workmanship under normal use
and service for a period of ninety (90) days from the date of the original retail purchase,
subject to the following exceptions:

1. should the date of said original retail purchasing be within or less than the period
of ninety (90) days immediately preceding the next 1st day of May, the warranty period
shall then be for a period of ninety (90) days beginning on the date of said retail purchase
until said next 1st day of May, and the balance of said warranty period shall be carried
over into the following winter season beginning with the date of the first snowfall but not
later than the next 1st day of December.

2. should the date of said original retail purchasing be on or after the 1st day of May,
the said warranty period shall be for a period of ninety (90) days beginning on the date
of the first snowfall during the following winter season, but not later than the next 1st
day of December.

3. this warranty does not apply to Ski-Doo snowmobiles used for racing purposes nor
to Blizzard Ski-Doo snowmobile models.

4. this warranty does not apply to any Ski-Doo snowmobile which has been used, either
by an authorized Ski-Doo dealer or by any other person prior to the original retail sale.

AN EXCEPTION TO THE ABOVE
WARRANTY PERIOD IS THAT TRANS-
MISSION DRIVE BELTS ARE WAR-
RANTED FOR THIRTY DAYS FROM
DATE OF RETAIL PURCHASE OF THE
SKI-DOO SNOWMOBILE, SUBJECT TO

THE AFORE-MENTIONED EXCEPTIONS.

Bombardier’s obligation under this war-
ranty is strictly limited to the repair or
replacement at its option, of any part or
parts thereof which shall, within the
specified warranty period, be returned to
an authorized Ski-Doo dealer at such

dealer's place of business and which
examination shall disclose to the satisfac-
tion of Bombardier to have been thus
defective. The repair or replacement of
defective parts under this warranty will
be made by such dealer without charge for
parts or labour, if made at such dealer’s
place of business.

This warranty does not apply to normal
maintenance services (INCLUDING BUT
NOT LIMITED TO NORMAL WEAR ON
RUBBER DRIVEBELTS, SLIDER SHOES



ON TRANSMISSION CAMS AND SLIDE
RAIL SUSPENSIONS, INCLUDING ALL
ENGINE OR OTHER ADJUSTMENTS
AND ALIGNMENTS) nor to replacement
of service items (INCLUDING BUT NOT
LIMITED TO SPARK PLUGS, IGNITION
POINTS AND CONDENSERS, FILTERS,
BRAKE LININGS, LIGHT BULBS AND
LENSES, SKI-RUNNER SHOES, PAINTS,
LUBRICANTS OR FASTENERS) made in
connection with such services, nor to
normal deterioration of soft trim and
appearance items due to wear and exposure.

THIS WARRANTY DOES NOT APPLY
TOANY SKI-DOOSNOWMOBILE WHICH;
1) HAS BEEN SUBJECTED TO ANY
MISUSE, ALTERATION,MODIFICATION
OR ACCIDENT; Il) HAS BEEN REPAIR-
ED WITH PARTS OTHER THAN GENUI-
NE BOMBARDIER REPLACEMENT
PARTS OR; IIl) HAS BEEN REPAIRED
BY ANY PERSON OTHER THAN AN
AUTHORIZED SKI-DOO SNOWMOBILE
DEALER.

Operating a Ski-Doo snowmobile in a
race, or modifying it with high performance
parts (whether or not such parts are
supplied by Bombardier or are installed
by an authorized Ski-Doo snowmobile
dealer) or operating a Ski-Doo snowmobile
on surfaces other than snow or ice will
be considered a misuse.

THIS WARRANTY IS EXPRESSLY IN
LIEY OF ALL OTHER EXPRESSED OR
IMPLIED WARRANTIES OF BOMBAR-
DIER, ITS DISTRIBUTORS AND THE
SELLING DEALER, INCLUDING ANY
IMPLIED WARRANTY OF MERCHANTA-

BILITY OF FITNESS FOR ANY PARTIC-
ULAR PURPOSE, NEITHER BOMBAR-
DIER, ITS DISTRIBUTORS NOR THE
SELLING DEALER SHALL BE RES-
PONSIBLE, UNDER ANY CIRCUMS-
TANCES, FOR ANY LOSS OR DAMAGE
INCURRED AS A RESULT OF HIDDEN
DEFECTS, ACCIDENTS, MISUSES OR
OTHER FAULTS.

NEITHER THE DISTRIBUTOR, THE
SELLING DEALER NOR ANY OTHER
PERSON HAS BEEN AUTHORIZED TO
MAKE ANY AFFIRMATION, REPRE-
SENTATION OR WARRANTY OTHER
THAN THOSE CONTAINED IN THIS
WARRANTY, AND, IF MADE, SUCH
AFFIRMATION, REPRESENTATION OR
WARRANTY SHALL NOT BE ENFORCE-
ABLE AGAINST BOMBARDIER OR ANY
OTHER PERSON.

Bombardier Limited
Valcourt, Quebec, Canada
November, 1970

BOMBARDIER

WARRANTY ON GENUINE
ACCESSORIES AND REPLACEMENT PARTS

BOMBARDIER LIMITED (“Bombardier’) warrants to the original retail purchaser
that any of the following genuine Bombardier accessories: Ski-Boose or Carry-Boose
trailer, tachometer, speedometer, front bumper, rear bumper and side handles and/or
genuine Bombardier replacement parts which are normally covered under the new product
warranty, sold as new by an authorized Ski-Doo dealer, will be free from defects in material
and workmanship under normal use and service for a period of 90 consecutive days from
the date of original retail purchase or from the date of the first snowfall, if purchase
took place before, in which case the date of the first snowfall shall be deemed to be no

later than the 1st of December 1970.








