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NOTICE 

This manual has been written by Yamaha Motor Company for use by Authorized '\'an·la h2 

Dealers and their qualified mechanics. In light of this purpose it has been assumed tha t certai rr 
basic mechanical precepts and procedures inherent to our product are already kno\'Vn a.~,d 

understood by the reader. 

Without such basic knowledge, repairs or service to this model may render the machine l l :-:~\, ·;·e , 

and for this reason we must advise that all repairs and/or service be performed ~ )'i r:\'l 

Authorized Yamaha dealer who is in possession of the requisite basic product knowledge. 

Other inforn1ation is produced by the U.S. distributor, Yamaha international Corporation, and 
is necessary to provide total technical coverage regarding the product. 

• * * • • • • • • * * * * • * * * * * * * * * * * * * * * * * * * * * * * * 

The Research, Engineering, and Service Departments of Yamaha are continually striving to 
further improve all models manufactured by the company. Modifications are tt-1ere·fcre 
inevitable and changes in specifications or procedures will be forwarded to all Authorized 
Yamaha Dealers and will, where applicable, appear in future editions of this manual . 

• • 

YAMAHA SW433C,SL433B, EL4338, EW433C, 

GP4338, SL338D, GP338 SERVICE MANUAL 

1st Edition 

JUNE 1972 

SERVICE DEPARTMENT 

YAMAHA MOTOR COMPANY 

HAMAMATSU, JAPAN 
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FOREWORD 

Th e Service Manual f o1· tli is yea1~ 's Yama/1a srzowmobiles is divided into nvo 

volumes for Single-Cylinder Models and Twin-Cylinder Models. These two 

books will be used as the basic service manuals for this year's models. 

This manual contains service information for standard and GP models having 

twin cylinders ranging from 338 c.c. to 433 c.c. It also includes specifica

tions · of 19 71 to 19 7 3 models for convenience of Yamaha service 

technicians. • 

YAMAHA MOTOR CO., LTD. 

SERVICE DEPARTMENT 
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GENERAL - Features 

CHAPTER 1. GENERAL 
• 

1-1 FEATURES 

1. Optimum Engine Perfor111ance 

The new, exclusive, five-port cy linder design is being used in this year's model to insure optimum performan·ce. The 
five-port system innovated by the Yamaha eng ineers has already proven itself in many fields of competition. 

2. Increased Engine Reliability and Economy 
A s another first in ·the industry. Yamaha has introduced its already proven Autolube oil injection system in Yamaha 
snowmobile engines. The Autolube system will insure long engine life and also result in a decrease in operational and 
maintenance costs. 

3. Smooth and Positive Clutch System 
Yamaha snowmobiles have an improved automatic centrifugal clutch and power train system. The new clutch allews the 
engine to achieve the most usable r.p .m.s under all operating conditions. The drive ratio will vary from 3.5 : 1 - 1 : 1 
thus giving max imum acceleration and climbing ability. 

4. Diaphragm Carburetor 
Yamaha snowmobiles have one d iaphragm-type carburetor. These carburetors incorporate an internal metering device 
which always meters the _correct ai r/ fuel mixture to t he engine regardless of vibration or machine position. 

5. Superior Braking 
A new design in the track, sprocket , V-bel t and cal iper d isc brake has greatly improved the braking efficiency and safety 

of the Yamaha snowmobile. 

6. Tilt-up Engine Shroud 
The attract ive f iberg lass engine sh round has been designed to t i lt-up and away f rom the engine. This functional feature 

allows f or engine maintenance. 

7. Engine Cowl 
The engine cow l covers the rear of t he engine to protect the driver from the dirt and noise of engine operation. This 

cowl is also easi ly removable. 

8. Superior Comfort 
The suspension system of the main track rides on individual ly mounted torsion spring bogie wheels. The adjustable 
torsion spr ings of the rear pivot arm of the track, in combinat ion with the attract ive and durable seat, assure tireless 
comfort even on the lo ngest trips. 

9. Quick Change 
Gears can read ily be shifted into high or low by simp ly operating the quick change lever depending on the conditions of a 

• runn 1ng course. 
\ The gear ratio of high position sprocket to low position sprocket is 1.6 : 1 . 
.. 

• 

- 1 -
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GENER~t - Specifications 

• 

1-2 SPECIFICATIONS 

' 

I 

-
MODEL 

Dimensions and Weight: 

Length (W/Skis) 

Width 
Height (W/Wi11dhsield) 

Weight (approx.) 

Engine: 

Type 

No. of cylinders 
, Bore and stroke 

Displacement 

Max. horse power 

1 Carburetor 

I 

Lubrication system 
Ignition method 

Magneto output 
Spark plug 

Starting System: 

Track and Suspension : 

· Track : 

Width 

Length on ground 
Suspension wheels 

' Drive sprocket 

1 
Wheel sprocket 

Transmission: 

Type 

Drive 
Reduction ratio 

, Frame: 

Type 

Cowl: 

Type 

Engine Cowl: 

Seat: 

-

.. . 
-

Storage Box: 
-

Fuel Tank: 

Capacity 
- -

-· - - - - -
Oil Tank: 

Capacity 
. 

Front Bumper: 

Rear Bumper: 
' - -

--

--

• 

--

'73 Models 

SL338D 

105.5 in. (2,680 min) 

34.7 in. ( 880 mrn) 

40.6 in. ( 1,030 rnm) 

363 lbs. ( 165 kg) 

Air cooled two-stroke, 5-port induction 

Cast iron sleeves, A lumi11um cylinders 
2 cylinders, parallel 

2.362 in. x 2.346 in. (60 mm x 59 .6 mrn) 

20.62 cu.in. (338 c.c.) 

24 H.P. @5,500 r.p.m. 
KEIHIN CD42-38 x 1 

' ' Autolube'' oil injection 

Flywl1eel magneto 
12V - 70W @3,000 r.p.m. 
B-7HS (N.G. K) 

Mar1ual recoi I starter with add' I emergency 

rope starter 

Molded rubber, steel reinforced 
1 5 in. ( 380 mm) 

50 in. (1,270 mm) 
12 rubber wheel bearing mounted 
Single, polyurethane, 9 teeth 
Single, polyurethane, 9 teeth 

Automatic centrifugal engagement, 
infinitely variable 3.5 : 1 - 1 : 1 
Duplex roller chain enclosed in oil bath 
25/13 { 1.923 : 1) 

Fabricated steel 

Reinforced fiberglass {removable) 

Yes 

Removable 

Fiberglass reinforced in the engine room 

5.0 US.gal (19.0 Q) 

2.1. US.qt (2.0 Q) 
-

Chromed tubular steel 
-

Chromed tubular steel 

- ·2 -

• 

GP338 

105.5 in. (2,680 nlm) 

34. 7 i ri. ( 880 rnrn) 

39.0 in. ( 990 1nn1} 

358 lbs. ( 162 kg) 

Air cooled two-stroke, 5-port induction 

Cast iron sleeves, Aluminu m cyl inders 

2 cyl inders, parallel 

2.362 i r1 . x 2.346 in. (60 mm x 59.6 mm) 
20.62 cu.in. (338 c.c.) 

32 H.P. @6,000 r.p.m. 

KE I H I N C 038-30 x 2 
·· Autolube'' oil injection 
Flywheel magneto 

12V - 70W @3,000 r.p.m. 
N.G. K B-8EV 

Manual recoil starter w ith add' I emergency 
rope starter 

Molded rubber, steel reinforced 
1 5 in. ( 380 mm) 
50 in. (1,270 mm) 
12 rubber wheels bearing mounted 
Single, polyurethane, 9 teeth 
Single, polyurethane, 9 teeth 

Automatic centr ifugal engagement, 
infinitely variable 3.5 : 1 - 1 : 1 
Duplex roller chain enclosed in oil bath 
25/14 { 1. 786 : 1 } 

Fabricated steel 

Reinforced fiberglass (removable) 

Removable 

Fiberglass reinforced in the engine room 

5.0 US.gal (19.0Q) 

2.1 US.qt (2.0 Q) 

Chromed tubular steel 

Chromed tubular steel 

• 

• 
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MODEL 

Electrical: 
Headlight 
Tail I ight 

Stoplight 
Igni tion key switch 

Brake: 

Type 
Control 

Th rattle : 
Type 

Accessories: 

Emergency starter rope 
Too l kit 

SL338D 

12V - 60/60W Hi-Lo beam 

12V - 8W {rectangular) 

12V - 23W (incorporated in taillight) 

4 position on dash 

-
Disc brake 

. 

Handle lever , left-hand operated 

Handle lever, right-hand pperated 

Yes 

Yes 

-3-

GENE R~h · Specifications 

- -

GP338 
.. -

' 

12V - 60/60W Hi-Lo beam ' Ii 
12V - 8W (rectangular) ' • 

12V - 23W (incorporated in taillight) 
4 position on dash ' 

• • 
' I 

' Disc brake 
Handle lever, left-hand operated 

--

Handle lever, right-hand operated ,_ 

--

Yes 

Yes 
"' 

- -- ·-
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• 
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GENERAi:. - Specifications 

MODEL 

Dimensions and Weight : 

Length (W/Skis) 

Width 
Height (W/Windshield) 

Weight (approx.) 

Engine: 

Type 

No. of cylinders 

Bore and stroke 

Displacement 

Max. tiorse power 

Carburetor 

Lubrication system 

Ignition method 

Magneto output 

Spark plug 

Starting System: 

Track and Suspension: 
Track 
Width 
Length on ground 

Suspension wheels 
Drive sprocket 

Wheel sprocket 

T ra nsm issi on: 

Type 

. ' Drive • 

• Reduction ratio 

Frame: 

Type 

Cowl: 
Type 

Engine Cowl: 

Seat: 

Storage Box: 
-

Fuel Tank: • 

, Capacity 
! . 

' Oil Tank: 

Capacity 

Front Bumper: 
. 

Rear Bumper: 
. 

. 

'73 Models 

SW433C 

105.5 in. (2,680 mm) 

37 .6 in. ( 955 mm) 

41.9 ir1. (1,065mm) 

403 lbs. ( 183 kg) 

Air cooled two-stroke 5-port ir1ductio11 

Cast iron sleeves, Alu111inum cy li11ders 

2 cylinders, parallel 

2.677 in. x 2.346 in. (68 111n1 x 59 .6 min) 

26.42 cu .in. (433 c.c.) 

30 H .P. @5,500 r.p.rn. 

KEIHIN CD42-38 x 1 

'' Autolube'' oi l injec ti on 

Flywheel magnet o 

12V - 70W @3,000 r.p.m. 

B-7 HS ( N. G. K) 

ManL1al reco il starter with addl' er11ergency 
rope starter 

Molded rubber, steel reinforced 
1 5 in. ( 380 mm} 
50 in. (1 ,270 mm) 

12 rubber wheels bearing mounted 
Single, polyurethane, 9 teeth 
Single, polyurethane, 9 teeth 

Automati c centrifugal engagement, 
infinitely variable 3.5 : 1 - 1 : 1 

Duplex ro ller chain enclosed in oil bath 
Hi 25/14 (1 .786 : 1) 

Lo 25/14 x 1.6 (2.855 : 1 ) 

Fabricated steel 

Reinforced fiberglass (removable) 

Yes 

Removable 

Fiberglass reinforced in the engine room 

6.0 US.gal (23.0 Q) 

2.1 US.qt (2.0 Q) 

Chromed tubular steel 

Chromed tubular steel 

-4-

SL433B 
• 

105.5 in. (2,680 111n1) 

34. 7 in. ( 880 rn rn) 

40.6 in . ( 1 ,030 ITI 111) 

365 lbs. ( 166 kg) 

A ir coo led two-stroke 5-port indL1c t ion 

Cast iron sleeves, Alu n1 ir1ur11 cylinder·s 

2 cy lir1ders, parallel 

2.677 ir1. x 2.346 in. (68 111111 x 59.6 rn 1n) 

26.42 Cl l. in. (433 C.C. ) 

30 H.P. @5,500 r.p.n1 . 

KEIHIN CD42-38 x 1 

' 'AL1to lube'' oi l injec tion 

F lywl1eel rnagneto 
12V - 70W @3,000 r.p.n1. 

B-7 ~JS ( N. G. K) 

Manual recoi I starter w ith add' I emergency 

rope starter 

Molded rubber, steel reinforced 
1 5 in. ( 380 mm) 

50 in. (1,270 mm) 

12 rubber wheels bear ing rn ounted 

Single, polyurethane, 9 teeth 
Single, po lyurethane, 9 teeth 

Automatic centrifugal engagement, 
infinitely variable 3.5 : 1 - 1 : 1 
Duplex ro ller chain e11closed in oil bath 
25/14 (1.786) 

Fabricated steel 

Reinforced fiberglass (removable) 

Yes 

Removable 

Fiberglass reinforced in the engine room 

5.0 US.gal (19.0Q) 

2.1 US.qt (2.0 Q) 

Chromed tubular steel 

Chromed tubular steel 

.. 
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MODEL 

Electr ical: 

Head I ight 

Ta illight 

Stop I ight 

Ignition key switch 

Brake: 

Type 

Co ntro l 

Th rottle: 

Type 

Accessor ies : 

Emergency starter rope 

Tool k it 

SW433C 

12V - 60/60W Hi-Lo beam 

12V - SW (rectangular) 

12V - 23W (incorporated in taillight) 

4 position on dash 

Disc brake 

Handl e lever, left-hand operated 

Handle lever, right-hand operated 

Yes 

Yes 

-5-

• 

GENERAL - Specifications 

. - - -
-;; 

SL433B : I 

- - . 

12V - 60/60W Hi-Lo beam 
I 1 

I 1 

12V - SW (rectangular) I 1 

12V - 23W (incorporated in ta i 11 igh t) 

4 position on dash 
1 l -- -

Disc brake 1. 

Handle lever, left-hand operated I ' 

Handle lever, right-hand operated 
I 

I 
I 

I 

• 

Yes 

Yes 

• 

• 

• 

• 

• 
• 
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GENERAL -Specifications 

I 

! 
I 

I 

-
MODEL 

Dimensions and \~eight : 

Length (W/Skis) 

Widtl1 

Height (W/Windshield) 

Weigl1t (approx.) 

Engine: 

Type 

No. of cylinders 

Bore and stroke 

I 1 

Displacement 

Carburetor 

Lubrication system 

Ignition method 

Magneto output 

Spark plug 

• 

Starting System: 

Track and Suspension: 
Track 

Width 

Length on ground 

Suspension wheel 

Drive sprocket 

,, Wheel sprocket 

Transmission: 

Type 

Fuel Tank: 

,, Capacity 

- - --

' - - -- - -

• 

'73 Models 

EL433B 

105.5 in. (2 ,680 r11m) 
34. 7 in. ( 880 rnm) 
40.6 in. ( 1 ,035 mr11) 

400 lbs. ( 181 kg) 

Air cooled two-stroke, 5-port 

induction, Cast iron sleeves, 

Aluminum cylinders 

2 cylinders, parallel 

2.677 in. x 2.346 in. 

(68 mm x 59.6 mm) 

30 H.P @5,500 r .p.m. 

KEIHIN CD42-38 x 1 

'' Autolube'' oi l injection 

Flywheel magneto 

12V - 70W @3,000 r.p.m. 
B-7HS (N.G. K) 

Electric starter 

Manual recoil starter with 

add'I emergency rope starter 

Molded rubber , steel 
reinforced 

15in. ( 380mm) 

50 in. ( 1 ,270 mm) 

12 rubber wheels bearing 
mounted 

Single, polyurethane, 9 teeth 

Single, polyurethane, 9 teeth 

Automatic cent rifugal 

engagement infinitely variable 

3.5 : 1 - 1 : 1 
Duplex roll er chain enclosed 

in oil bath 

Hi 25/14 ( 1.857 : 1) 

Lo 25/14 x 1.6 (2.855 : 1 ) 

Fabricated steel 

Reinforced fiberglass 

(removable) 

Yes • 

Removable 

-

Fiberglass reinforced in the 

engine room 

5.0 US.gal (19.0 Q) 
-

• 

EW433C 

105.5in . {2,680 mm) 
37 .6 in. ( 955 n1n1) 
45.9 in. (1, 165 rnm) 

431 lbs. ( 196 kg) 

Air cooled two-stroke, 5-port 

induct ion, Cast iron sleeves, 
Alu1ninum cylinders 

2 cylinders, para llel 

2.677 in. x 2.346 in. 

(68 mrn x 59.6 mm) 

30 H.P @5,500 r.p.m. 

KEIHIN CD42-38 x 1 

'' Autolube'' o il injection 

Flywheel magneto 

12V - 70W @3,000 r .p.m . 
B-7 HS ( N. G. K) 

Electric starter 

Manual recoil starter w ith 

add' I emergency rope starter 

Molded rubber, steel 
reinforced 

18 in. ( 457 mm) 
50 in. ( 1 ,270 mm) 

12 rubber wl1eels bearing 
mounted 

Single, polyurethane, 9 teetl1 

Single, polyuretl1ane, 9 teeth 

Automatic centrifugal 

engagement infinitely variable 
3.5 : 1 - 1 : 1 

Duplex roller chain enclosed 
in oi l bath 

Hi 25/14(1.786 : 1) 

Lo 25/14 x 1.6 (2.855 : 1 ) 

Fabricated steel 

Reinforced fiberglass 

(removable) 

Yes 

Removable 

Fiberglass reinforced in the 
• engine room 

6.0 US.gal (23.0 Q) 

-6-

GP433B 

105.5in. (2,680 mm) 

34. 7 in. ( 880 mm) 

39.0 in. ( 990 mm) 

365 lbs. ( 166 kg) 

Air coo led two-stroke, 5-port 

ind uction, Cas t iron sleeves, 

Aluminum cylinders 

2 cylinders, parallel 

2.677 in. x 2.346 in . 

{68 mm x 59.6 mm) 

38 H.P @6,000 r. p.m . 

KE I HI N C 038-32 x 2 
''Auto lube'' oi l in jection 

Flywheel magneto 

12V - 70W @3,000 r.p.m. 

N-3G (Champion) 

Manual recoi l star ter vvi th 

add' I ernergency rope starter 

Molded rubber, s Lee I 
reinforced 
15 in. ( 380 rnm) 

50in. (1 ,270mm) 

12 rubber· wh ee ls bearing 
rnoun ted 

Singl e, polyureLhane, 9 teeth 

Singl e, poly L1 retl1ane, 9 teeth 

Automati c centr ifugal 
engagen1en t in f-ini tely va riable 

3 .5 : 1 - 1 : 1 
Duplex roll er chain enclosed 

in oil bath 

Hi 23/ 14 (1.643 : 1) 

Lo 23/14. x 1 .6 (2.628 : 1 ) 

Fabricated steel 

Reinforced fiberglass 
(removable) 

Removable 

Fiberglass reinforced in the 
. 

engine room 

5.0 US.gal ( 19 .0 Q) 

• 

\ 
I 



• 

GENERAL - Specifications 

-- -
MODEL EL4338 EW433C . GP433B 

Oil Tank : 

Capacity 2.1 US.qt (2.0 Q) 2.1 US.qt (2.0 .Q) 2 .1 US.qt (2.0 Q) I 

Front Bumper: Chromed tubular steel Chromed tubular steel Chromed tubular steel 
-

Rear Bumper: Chromed tubular steel Chromed tubular steel Chromed tubular steel 
• 

Electrical : 
j Headlight 12V - 60/60W Hi-Lo beam 12V - 60/60W Hi-Lo beam 12V - 60/60W Hi-Lo beam 

Tail light 12V - SW (rectangular) 12V - SW {rectangular) 12V - SW (rectangular) 

Stop I ight 12V - 23W 12V - 23W 12V - 23W 

(incorporated in tai ll ight) (incorporated in taillight) (incorporated in tailllight) 

Ignit ion key switch 4 position on dash 4 position on dash 4 position on dash 

Brake: 

Type Disc brake Disc brake Disc brake 

Control Handle lever, left-hand Handle lever, left-hand Handle lever, left-hand 

operated operated operated 

I Throttle: 
Type Handle lever , right-hand Handle lever, right-hand Handle lever, right-hand 

operated operated operated 

Accessories: 
Emergency starter rope Yes Yes Yes 

Tool kit Yes Yes Yes 

, 
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GENERAL -Specifications 

-- ·-

, I M<:>DEL 

Dimensions and Weight: 

Length {W/Skis) 
'1 

Width 11 

Height {W/Windshield) 

Weight (approx.) 

Engine: 

Type 
I 

No. of cylinders 

Bore and stroke 

Displacement 

I • Max. horse power 

I 

Carburetor 

Lubrication system 

Ignition method 

Magneto output 

Spark plug 

Starting System : 

Track and Suspension: 

Track 

Width 

Length on ground 

Suspension wheels 

Drive sprocket 

Wheel sprocket 

Transmission: 

Type 

. Drive 

Reduction ratio 

Frame: 
, , 

Type 

Cowl: 

Type 

Engine Cowl : 

Seat: 

Storage Box: 

Fuel Tank: 

Capacity 
• 

Oil Tank: 

capacity 

Front Bumper: 

1; Rear Bumper: 
·h - -- - --

'71 Models 

99-1 /2 in. 

32 in . 

38 in. 

348 lbs . 

SL3388 

(2,526 mm) 

( 815 mm) 

( 965 mm) 

( 158 kg) 

Air cooled two-stroke 5-port induction 

Cast iron sleeves, Aluminum cylinders 
2 cylinders, parallel 

2.34 x 2.35 in. {60 x 59.6 mm) each 
20.6 cu.in. (338 c.c.) 

24 BHP @5,500 r.p.m. 

One (diaphragm-type), KEIHIN 

'' Autolube'' oil injection 

Flywheel magneto 

12V - 40W @3,000 r.p.m. 
B-7Hz {N.G. K) 

Manual recoil starter w ith add'I emergency 
rope starter 

Molded rubber, steel rei nf creed 
15in. ( 380mm) 

50 in. {1,270 mm) 

12 rubber wheels bearing mounted 

Single, polyurethane, 9 teeth 

Single, poly urethane, 9 teeth 

Automatic centrifugal engagement, 

infinitely variable 3.5 : 1 - 1 : 1 

Duplex roller chain enclosed in oil bath 

25/13 ( 1 .923 : 1 ) 

Fabricated steel 

Reinforced fiberglass (removable) 

Yes 

Removable 

Fabricated steel, located behind backrest 

4.0 Gal. (15.02) 

2.1 Ot. (2.0 Q) 

Chromed tubular steel 

Chromed tubular steel 

-8-
• 

99-1/2 in. 

36-1 /2 in. 

40-3/4 in. 

379 lbs. 

SW396 

{2,526 mm} 

{ 925 mm) 

{1,035 mm) 

{ 172 kg) 

Air cooled two-stroke 5-port induction 

Cast iron sleeves, A luminL1m cylinders 

2 cylinders, paral lel 

2.56 x 2.35 in. (65 x 59 .6 mm) each 

24.1 CU. in. {396 C.C.} 

27 BHP @5,500 r.p.m. 

One {d iaphragm-type), MI KUN I 
' ' A utolube'' oi l injection 

Flywheel magneto 

12V - 40W @3,000 r .p.m. 
B-7Hz (N.G.K) 

Manual recoi I st arter w ith add' I emergency 

rope star ter 

Molded rubber, steel reinf orced 
18 in. ( 457 mm) 

• 
50 in. (1,270 mm) 

12 rubber wheels bearing mounted 

Si ngle, polyurethane, 9 teeth 

Single, polyurethane, 9 tee th 

A utomatic centrifugal engagement, 

infinitel y variable 3.5 : 1 - 1 : 1 

Duplex roller chai n enclosed in oil bath 

25/ 13 { 1 .923 : 1 ) 

Fabricated steel 

Reinforced fiberglass (removable) 

Yes 

Removable 

Fabricated steel, located behind backrest 

5.0 Gal. (19.0Q) 

2.1 Ot. (2.0 Q) 

Chromed tubular steel 

Chromed tubular steel 

• 

.. 

• 



GENERAL· Specifications - . 

-

MODEL SL3388 . SW396 
.. -~ ~ - -

Electrical: 

Head I ight 12V - 35/35W Hi-Lo beam 12V - 35/35W Hi-Lo beam 

Taillight 12V - 5W (rectangular} 12V - 5W (rectangular) I 

. 

Stop I ight 12V- 10W (incorporated in tai llight) 12V - lOW (incorporated in ta i 11 ight) 

Ignition key switch 4 position on dash 4 position on dash 
-

--
Brake: 

Type Disc brake Disc brake 

Control Handle lever, left-hand operated Handle lever, left-hand operated 
- I 1 

Throttle : 

Type Handle lever , right-hand operated Handle lever, right-hand operated 
-

Accessories : 

Emergency starter rope Yes Yes 

Tool kit Yes Yes 

Seat spr ing upper No Yes 

Spark plug Yes (B7Hz) Yes (87Hz) 
-

I 
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GENER~l!. -Specifications 

11 

" 
MODEL 

Dimensions and Weight: 
Length (W/Skis) 

Width 

Height 

Weight 
(W/Windshield) 
(approx.) 

Engine: 
,, Type 

I 

I 

No. of cylinders 
Bore and stroke 

1 

Displacement 

I . 

Max. horse power 
Carburetor 
Lubrication system 

,. Ignition method 

" Magneto output 
Spark plug 

Starting System: 

I 

Track and Suspension : 

Track 

Width 

Length on ground 
I• Suspension wheels 

Drive sprocket 

Wheel sprocket 

Transmission: 

I 1 
Type 

I' 

Drive 
I 

Reduction ratio 

Frame: 
Type 

Cowl: 
Type 

Seat: 

Luggage Box : 
-

Fuel Tank: 
I Capacity 

Oil Tank: 

Capacity: 

Front Bumper: 

Rear Bumper: 
- - -

Electrical: 

u Headlight 
[I Taillight 

-

: ' ' Stoplight 

Ignition key switch 
- - -

-

'71 Models 

99-1 /2 in. 

36-1 /2 in. 

40-3/4 in. 

379 lbs. 

SW433E 

(2,526 mm) 

{ 925 mm) 

(1,035 mm) 
( 172 kg) 

Air cooled two-stroke, 5-port induction, 
Cast iron sleeves, Aluminum cy linders 
2 cylinders, parallel 

2.68 x 2.35 in. (68 x 59.6 mm) each 
26.4 cu.in. (433 c.c.) 

30 BHP @5,500 r.p.m. 
One (diaphragm-type), MI KUN I 
'' Autolube'' oil injection 

Flywheel magneto 

12V - 40W @3,000 r.p.m. 
B-7 Hz (N.G. K) 

Electric starter 

Manual recoil starter with add'I emergency 
rope starter 

Molded rubber, steel re inforced . 
18 in. ( 457 mm) 

50 in. {1,270 mm) 

12 rubber wheels bearing mounted 
Single, polyurethane, 9 teeth 

Single, polyurethane, 9 teeth 

Automatic centrifugal engagement, 
infinitely variable 3 .5 : 1 - 1 : 1 
Duplex roller chain enclosed in oil bath 
25/13 ( 1 .923 : 1 ) 

Fabricated steel 

Reinforced fiberglass (removable) 

Removable 

Fabricated steel, located behind backrest 

2.1 Ot. (2.0 2) 

-
Chromed tubular steel 

Chromed tubular steel 

12V - 35/35W Hi-Lo beam 
12V - 5W (rectangular) 
12V - 10W (incorporated in taillight) 

4 position on dash 
·- - - - -

- - -

-10-

GP396 

99 in. 

32 in. 

38 in . 

353 lbs. 

(2,515 mm) 

( 815 mm) 

( 965 mm) 

( 160 kg) 

Air cooled two-stroke, 5-port induct ion, 

Aluminum cylinders 
2 cylinders, paral lel 

2 .56 x 2.35 in. (65 x 59 .6 mm) each 
24.2 cu.in. (396 c.c.) 
28 BHP @5,500 r.p.m . 
Two (diaphragm-type), KE IHI N 

'' Autolube'' oil injection 

Flywheel magneto 
12V - 40W @3,000 r.p.m. 

B-7 Hz ( N. G. K) 

Manual recoi I starter with add'I emergency 

rope starter 

Molded rubber, steel reinforced 
15 in. ( 380 mm) 
50 in. (1,270 mm) 

12 rubber wheels bear ing mounted 
Single, polyurethane, 9 teeth 
Single, polyuret hane, 9 teeth 

Automati c centrifugal engagement, 
infinitely var iable 3.5 : 1 - 1 : 1 
Duplex roll er chain enclosed in oi l bath 
25/13 (1.923 : 1) 

Fabricated steel 

Reinforced fiberglass (removable) 

Removable 

Front part of the seat 

4.0 Gal. ( 15.0 Q) 

2.1 Ot. (2.0 Q) 

Chromed tubular steel 

Chromed tubular steel 

12V - 35/35W Hi-Lo beam 
12V - 5W 

12V - 10W 

(rectangular) 

(incorporated in taill ight} 
4 position on dash 

• 



GENERAL· Specifications 

- - - -- - - -- - ,_ -
MODEL SW433E GP396 

- i 

Electric starter: I 

Maximum output 0.51 kW 

Maximum torque 0.54 kg-m at 6.2V 

Brake: ' 

Type Disc brake Disc brake 

Control Handle lever, left-hand operated Handle lever, left-hand operated 

Throttle: 

Type Handle lever, left-hand operated Handle lever, right-hand operated 
. 

Accessory: '· 

Emergency starter rope Yes Yes ,, 

Tool kit · Yes Yes 

Spark plug B-7Hz (2) Yes (B-7Hz) (2) 

Seat spr ing upper Yes (2) 
- - - --

I 

-11 -
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GENERAL - Specifications 

MODEL 

' 
Di mens ions and Weight: 

' Length (W/Skis) 

•
1
' Width 

I 

Height (W/Windshield) 
I l 

Weight (approx.) ' 

Engine: 

Type 

, No. of cylinders 

Bore and stroke 

Displacement 

Max. horse power 

Carburetor 
Lubrication system 

Ignition method 

Magneto output 
. Ignition timing 

Spark plug 

Starting System: 

Track and Suspension: 
Track 
Width 

Length on ground 
Suspension wheels 

Drive sprocket 
Wheel sprocket 

, Transmission: 

,, Type 

, , 

'; Drive 
" 

Reduction ratio 

Frame: 

Type 

Cowl: 

Type 

Seat: 

Luggage Box: 

. Fuel Tank: 

'71 Models 

SS433 

99 in. (2,515 mr;n) 
32 in. ( 815mm) 
38 in. ( 965 mm) 
353 lbs. ( 160 kg) 

Air cooled two-stroke, 5-port induction, 
Aluminum cylinders 
2 cylinders, parallel 

2.68 in. x 2.35 in. (68 x 59.6 mm) each 
26.4 cu.in. (433 c.c. ) 

40 BHP @6,500 r.p.m. 
Two (diaphragm-type), KEIHIN 

'' Autolube'' oil injection 
Flywheel magneto 
12V - 40W @3,000 r.p.m. 

• 

R .... 1.7 mm±0.1 mm B.T.D.C. 
L .... 1.9 mm± 0.1 mm B.T .D.C. 
N-2G (Champion) 

Manual recoil starter with add'I emergency 
rope starter 

Molded rubber, steel reinforced 
15 in. ( 380 mm) 
50 in. (1,270 mm) 

12 rubber wheels bearing mounted 
Single, polyurethane, 9 teeth 
Single, polyurethane, 9 teeth 

Automatic centrifugal engagement, 
infinitely variable 3.5 : 1 - 1 : 1 

Duplex roller chain enclosed in oil bath 
25/13 (1.923 : 1) 

Fabricated steel 

Reinforced fiberglass (removable) 

Removable 

Front part of the seat 

4.0 Gal. ( 15.0 Q) 

SR433 

99 in. (2,515 mm) 
32 in. ( 815 mm) 
38 in. ( 965 mm) 
275 lbs. ( 125 kg} 

Natural 

Air cooled two-stroke, 5-port induction 

Chrome plated, Aluminum cylinders 
2 cylinders, para I le! 

2. 68 x 2. 3 5 in. ( 68 x 59. 6 mm} 
26.4 cu.in. (433 c.c.) 

45 BHP @6,500 r.p.m. 
Twin {diaphragm-type), M I KUN I 
'' Autolube'' oil injection 
Flywheel magneto 

12V - 40W @3,000 r.p.m. 
R .. .. 1.7 mm± 0.1 mm B.T.D.C. 
L . ... 1 .9 mm + 0.1 mm 8. T. D.C. 
N-2G {Champion) 

Manual recoil starter with add'I emergency 
rope starter 

Molded rubber, steel reinforced 
15 in. { 380 mm) 
50 in. (1,270 mm) 

12 rubber wheels bearing mounted 
Single, polyurethane, 9 teelh 
Single, polyurethane, 9 teeth 

Automatic centrifugal engagement, 
infinitely variable 3.5 : 1 - 1 : 1 

Duplex roller chain enc losed in oil bath 

31/18 (1 .722 : 1 ) 

Fabricated aluminum 

Reinforced fiberglass (removable) 

Removable 

-

4.0Gal. (15.0Q) Capacity 
·1------~~~~~~-------~~~----------------------------------------------------------;-------------------------------------------------------, 

Oil Tank: 
' 

1

: Capacity 2.1 Ot. (2.0 Q) 2.1 Ot. (2.0 Q) 

Front Bumper: Chromed tubular steel Chromed tubular steel 

Chromed tubular steel Chromed tubular steel 

:: 12V - 35/35W Hi-Lo beam 12V - 35/35W Hi-Lo beam 

'' 12V - 5W (rectangular) 12V - 5W (rectangular) 

4 position on dash 4 position on dash 
-- - -

-12-



GENERAL -Specifications 

MODEL SS433 SR433 

Brake: 

Type Disc brake Disc brake 

Control Handle lever, left-hand operated Handle lever, left-hand operated ' 

/ 

- -
Throttle: 

Type Handle lever, right-hand operated Handle lever, right-hand operated 
-

Accessory : 
Emergency starter rope Yes Yes 

Tool kit Yes Yes 

Spark plug No. N2G (2) 
-

I 

I 
I 

• 

• 
I 

I 

-13-
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GENER~L - Specifications 

ll 

- . -

MODEL 

Di mens ions and Weight: 
Length (W/Skis) 

Width 
Height 
Weight 

(W/Windshield) 
(approx.) 

Engine: 

Type 

No. of cylinders 

Bore and stroke 
Displacement 

Max. horse power 

Carburetor 

Lubrication system 
Ignition method 

Magneto output 

Spark plug 

Starting System: 

Track and Suspension: 

, , 

Track 

Width 
Length on ground 
Suspension wheels 

Drive sprocket 

Wheel sprocket 

,. Transmission: 

Type 

Drive 
Reduction ratio 

Frame: 
Type 

Cowl: 
1: Type: 

Engine Cowl: 

Seat: 

Storage Box: 

Fuel Tank: 

Capacity 

Oil Tank: 

Capacity 

!! Front Bumper: 

,. Rear Bumper: 

1

; Electrical: 
I• Headlight 

1: Taillight 

,, Stop I ight 

-

11 Ignition key switch 
- -

- - -

103-3/8 in. 
33-1 /2 in. 
38 in. 
348 lbs. 

'72 Models 

SL338C 

(2,625 mm) 

( 850 rnm) 
( 965 mm) 
( 158 kg) 

Forced air cooled two-stroke, 5-port 
induction, Aluminum cylinders 
2 cylinders, para I lel 

2.36 x 2.35 in. (60 x 59.6 mm) each 
20.6 cu. in. (338 c.c.) 

24 BHP @5,500 r .p.m . 
One (diaphragm-type) 
'' Autolube'' oi l injection 

Flywheel magneto 

12V - 40W @3,000 r.p.m. 
B-7HS (N.G. K.) 

Manual with recoil starter 

Molded rubber, steel reinforced 
1 5 in. ( 380 mm) 
50 in. (1,270 mm) 

12 rubber wheels bearing mounted 
Single polyurethane, 9 teeth 
Single polyurethane, 9 teetl1 

Automatic centrifugal engagement, 
infinitely variable 3.5 : 1 - 1 : 1 
Duplex roll er chain enclosed in oil bath 
25/13 (1 .923: 1) 

i 

--· 

Fabricated steel 

Reinforced fiberglass (removable) 

Yes 

Removable 

Fiberglass reinforced in the engine room 

4.0 Gal. (15.0 Q) 

2.1 Ot. (2.0 Q) 

Chromed tubular steel 

Chromed tubular steel 

Hi-Lo beam 12V-35/35W 

12V - 5W 

12V - 10W 

(rectangular) 
(incorporated in taillight) 

4 position on dash 
- -

. - - - - -
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103~3/8 in. 

33-1 /2 in . 
38 in. 
359 lbs. 

SL433 

(2 ,625 rn m) 
{ 850 111m) 
{ 965 mm) 
( 163 kg} 

Forced air cooled two-stroke, 5-port 
induction, Al uminum cy l inders 

2 cylinders, para I lei 
2.68 x 2.35 in. (68 x 59.6 mrn} each 

26.4 cu.in. (433 c.c.) 
30 BHP @5,500 r.p.m. 

One {d iaphragm-l ype} 
' 'Autolube' ' oil injection 

Flywheel magnelo 
12V - 40W @3,000 r.p. m. 

B-7 HS (N. G. K.} 

Manual with recoil starter 

Molded rubber, steel reinforced 
1 5 in. ( 38 0 mm } 
50in. (1,270mr11) 
12 rubber wheels bearing moun tcd 
Single polyurethane, 9 teeLl1 
Single polyurethane, 9 teeth 

Automatic cent r ifugal engagement, 
in f initely variable 3.5 : 1 - 1 : 1 
Duplex roll er cal1in enclosed in oil bath 
25/ 1 4 ( 1 . 786 : 1 ) 

Fabricated steel 

Reinforced fiberglass (removable} 

Yes 

Removable 

Fiberglass reinforced in the engine room 

4.0 Gal. (15.0 Q) 

2.1 Ot. (2.0 Q) 

Chromed tubular steel 

Chromed tubular steel 

12V - 35/35W Hi-Lo beam 
12V - 5W (rectangular) 
12V - 1 OW (incorporated in taillight) 
4 position on dash 

1 

• 

• 



GENERAL - Specifications 

-- --- -

MODEL SL338C SL433 
,, 

I 

Brake: ' 

Type Disc brake Disc brake 

Control Handle lever, left-hand operated Handle lever, left-hand operated 
- -

Throttle: 

Type Handle lever, right-hand operated Handle lever, right-hand operated 
- I 

Accessories: 

Emergency starter rope Yes Yes 
• 

Sef'1ice tool Yes Yes I \ 
- - -

Optional Accessories : Electric starter Electric starter 

Speedometer Speedometer 
11 

Tachometer Tachometer I. 

High windshield High windshield 
- - -

--

-15-
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GENERAL -Specifications 

' 

' 

I 

11 

' 
I 

'' 

'' 

I ' 

MODEL 

Dimensions and Weight : 

Length (W/Skis) 
Width 

Height (W/Windshield) 

Weight (approx.) 

Engine: 

Type 

No. of cylinders 

Bore and stroke 

Displacement 

Max. horse power 

Carburetor 

Lubrication system 

Ignition method 

Magneto output 

Spark plug 

Ignition ti ming 

Starting System: 

Track and Suspension: 

Track 

Width 

Length on ground 

Suspension wheels 

Drive sprocket 

Wheel sprocket 

Transmission : 

Type 

Ii Drive 

11 

I 

I ' 

Reduction ratio 

Rear Bumper: 

Electrical: 

Headlight 

Taillight 

Stoplight 
Ignition key switch 

- ·--

I : 

' 

103-3/8 in. 

37-5/8 in. 
40-3/4 in. 

384 lbs. 

'72 Models 

SW433B 

(2,625 mm) 

( 955 mm) 
(1,035 rnm) 

( 174 kg) 

Forced air cooled two-stroke, 5-port 

induction, Aluminum cylinders 

2 cylinders, parallel 

2.68 x 2.35 in. (68 x 59.6 mm) each 

26.4 cu.in . (433 c.c.) 

30 BHP @5,500 r.p.m. 

One (diaphragm-type) 

'' Autolube'' oil injection 

Flywheel magneto 

12V - 75W @3,000 r.p.rn. 

B7HS (N .G.K) B-7HS (N.G .K) 

0.071 in. (1.8 mm) B.T.D.C. 

Manual with recoil starter 

Molded rubber, steel reinforced 

18 in. ( 457 mm) 

50 in. (1,270 mm) 
• 

12 rubber wheels bearing mounted 

Single polyurethane, 9 teeth 

Single polyurethane, 9 teeth 

Automatic centrifugal engagement, 

infinitely variable 3.5 : 1 - 1 : 1 

Duplex roller chain enclosed in oil bath 

Hi 25/14 (1.786: 1) 

Lo 25/14 x 1.6 (2.875 : 1) 

Fabricated steel 

Reinforced fiberglass (removable) 

Yes 

Removable 

Fiberglass reinforced in the engine room 

5.0 Gal. (19.0 Q) 

2.1 Gt. (2.0 Q) 

Chromed tubular steel 
-

Chromed tubular steel 

12V-60/60W Hi-Lo beam 

12V- 5W (rectangular) 

12V - 10W (incorporated in tail I ight) 

4 posi iton on dash 
--- . -- - ·- -- - - ·-- ~ - -16-·- -

' Ii • 

103-3/8 in. 

37-5/8 in. 

40-3/4 in. 

384 lbs. 

EW433B 

(2,625 mm) 

( 9 55mm ) 

(1,035 mm) 

( 174kg) 

Forced air cooled two-stroke, 5-port 

induction, Aluminum cylinders 

2 cylinders, parallel 
2.68 x 2.35 in. (68 x 59.6 mm) each 

26.4 cu.in. (433 c.c.) 

30 HP @5,500 r.p.m. 

One {d iaphragm-type) 

''Autolube'' o il injection 

Flywheel magneto 

12V - 75W @3,000 r.p. m. 

B-7 HS ( N. G. K ) 
0.071 in. {1.8 mm) B.T.O.C . 

Electric starter with manual recoil starter 

Molded rubber, steel reinforced 

18 in. ( 457 mm) 

50 in. { 1 ,270 mm) 

12 rubber wheels bear ing mounted 

Single pol yurethane, 9 teeth 

Single polyurethane, 9 l eet t-1 

Automatic cent r ifugal engagement, 

infinitely variable 3.5 : 1 - 1 : 1 

Duplex roller chai n enclosed in oil bath 
Hi 25/14 {1 .786 : 1) 

Lo 25/14 x 1.6 {2.875 : 1 ) 

Fabricated steel 

Reinforced fiberglass (rernovab le) 

Yes 

Removable 

Fiberglass reinforced in the engine room 

5.0 Gal . (19.0Q) 

2.1 Ot. (2.0 Q) 

Chromed tubular steel 

Chromed tubular steel 

12V - 60/60W Hi-Lo beam 

12V- 5W (rectangular) 
,,. 12V - 10W (incorporated in tail I ight) 
' 4 position on dasb 

I 

• 

• 

! 
' 

I 

' 



GENER1'11 -Specifications 

-- -
- - - ·- -, 

MODEL SW433B EW433B 
I I 

' 
I: -

Brake: • 

Type Disc brake Disc brake 

Control Handle lever, left-hand operated Handle lever, left-hand operated 
; I 

• - -

Th rattle: 

Type Handle lever, right-hand operated Handle lever, right-hand operated 

Electric Starter: 
. 

Maximum output - 0.51 kW 

Maxi mum torque 0.54 kg-m (3.90 ft-lbs) at 6.2V 
I: 

-
-

Speedometer : . 

Light bulb - 12V - 2W 
. -

Tachometer: 

L igh t bulb - 12V-2W 

Accessories : • 

Emergency starter rope Yes Yes 
i 

. I 

Service tool Yes Yes i 

Optional Accessories: High windshield High windshield 
1. 

- - - - -

• 

• 
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GENER~t -Specifications 

[ 

• MODEL 

Dimensions and Weight: 

Length (W/Skis) 
Width 

Height .(W/Windshield) 
· Weight (approx.) 

Engine: 

: Type 

' 
' 

I' 

No. of cylinder 

Bore and stroke 

Displacement 

Max. horse power 

Carburetor 

Lubrication system 

Ignition method 
I • 

Magneto output 

Spark plug 

Starting system: 

Track and Suspension: 

Track 

Ii Width 
I 

I • Length on ground 

Suspension wheels 

,, Drive sprocket 

Wheel sprocket 

I , 

I 

Transmission; 

Type 

Drive 
' Reduction ratio 

. 
Frame: 

Type 

Cowl: 

Type 

Seat: 

Fuel Tank: 
11 Capacity 

Oil Tank: 

Capacity 

Front Bumper: 

· Electrical: 

· Headlight 

Taillight 

,. Stoplight 

:; Ignition key switch . -

I Brake: 

Type 
: ~ Control 

- . -- - - - ..... - - -

103-3/8 in. 
33-1 /2 in. 

38 in. 

357 lbs. 

'72 Models 

GP433 

(2,625 mm) 

( 850 mm) 

( 965 mm) 

( 162kg) 

Air cooled two-stroke, 5-port induction 
Cast iron sleeves, Aluminum cy linders 

2 cylinders, parallel 

I· 

1 
I I I 

2.68 x 2.35 in. (68 x 59.6 mm} each 
26.4 cu.in. (433 c.c.) 

38 H.P. @6,000 r.p.m. 

Two (diaphragm-type) 

'' Autolube'' oil injection 

FI ywheel magneto 

12V - 40W @3,000 r.p.rn. 

N-2G {Champion) 

Manual recoil starter with add' I emergency 
rope starter 

Molded rubber, steel reinforced 
1 5 in. { 380 mm) 

50 in. (1,270 mm) 

12 rubber wheel s bearing mounted 

Single, polyurethane, 9 t eeth 

Single, polyurethane, 9 teeth 

Automatic centrifugal engagement, 

infinitely variable 3.5 : 1 - 1 : 1 

Duplex roller chain enclosed in oil bath 
23/13 ( 1 . 770 : 1 ) 

Fabricated steel 

Reinforced fiberglass (removable) 

Removable (Racing seat) 

4.0 Gal. (15.0 Q) 

2.1 Ot. (2.0 Q) 

Chromed tubular steel 

12V - 35/35W Hi-Lo beam 

12V - 5W (rectangular) 

12V - 1 OW with twin reflector 

4 position on dash 
--

Disc brake 

Handle lever, right-hand operated 
·-

·--

-18-
• 

103-3/8 in . 

37-5/8 in. 

40-3/4 in. 

416 lbs. 

GP643 

(2,625 mn1} 
( · 955mm) 

(1 ,035 mm) 

( 189 kg} 

Air cooled two-st roke, 5-por t induction 

Cast iron sleeves, Alumin LJ rTI cylinders 

Twin cylinders 

3.01 x 2.76 in. (76.5 x 70 mm) 

39.2 cu.in. (643 c.c.) 

43 H.P. @5,500 r.p.m. 

Two (diaphragm-type) 

'' Autolube'' oi l injection 

Flywheel magneto 

12V - 40W @3 ,000 r.p.m. 

B-7E S (N. G. K.) 

Manual recoil starter wi lh add'I err1ergency 

rope starter 

Molded rL1bber, steel rein r orced 
18 in. ( 457 mm) 

50 i n. ( 1 , 2 7 0 rn m ) 

12 rubber wheels bearing rnou n Led 

Single, polyurethane, 9 teeth 

Single, polyurethane, 9 t ee t~1 

A utomat ic centr ifugal engagement, 

infinitely variabl e 3.5 : 1 - 1 : 1 
Duplex roller chain enclosed in oil bath 

21 I 1 4 ( 1 . 500 : 1 ) 

Fabricated steel 

Reinforced fiberglass (removable) 

Removable (Racing seat) 

5.0Gal. (19.0Q} 

2.1 Gt. (2.0 Q) 

Chromed tubular steel 

12V - 35/35W Hi-Lo beam 

12V - 5W (rectangular} 

12V - 1 OW with twin reflector 

4 position on dash 

Floating pad disc brake 

Handle lever, left-hand operated 



GENERAL - Specifications 

"" . . 

I' 

MODEL GP433 GP643 

Throttle: 
• 

Type Handle lever , left-hand operated Handle lever, right-hand operated 

Tachometer: Right-hand side of t he instrument panel Right-hand side of the instrument panel 

Speedometer : Lef t-hand side of the instrument panel Left-hand side of the· instrument panel 

Accessories: . 

Emergency starter rope Yes Yes 
Service tool Yes Yes 

Optional equipment parts Expansion muffler {SS kit) 

SR kit 

• 

• 

• 

• 

-19-
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GENERAL -Specifications 

11 
I ' •• MODEL 

1 Dimensions and Weight : 
I ' 

' ' 

I . Length (W/Skis) 
Width 

Height (W/Windshield) 
Weight {approx.) 

1; 

• 

1 Engine: 
Type 

: Number of cy linders 
Bore and stroke 

I ' 

l l 

1 • 

I • 

I • 

I • 

I ' 

, , 

-
'. 

, I 

11 
• I • 
I 

I ' 

I 

11 
11 

' 

-

Displacement 
Max. horse power 
Carburetor 
Lubrication system 
Ignition method 
Magneto output 
Spark plug 

Starting System: 

Track and Suspension : 
Track 
Width 
Length on ground 
Suspension wheels 
Drive sprocket 
Wheel sprocket 

Transmission : 
Type 
Drive 
Reduction 

Frame: 
Type 

Cowl : 
Type 

Engine Cowl: 

Seat : 

Storage Box : 

Fuel Tank : 
Capacity 

Oil Tank: · 
Capacity 

Front Bumper: 

Rear Bumper: 

Electrical: 
Headlight 
Taillight 
Stoplight 
Ignition key switch 

- - - -
• 

• 

i I 

11 

I ' 

'72 Models 

EW643 

103-3/8 ir1. (2,625 n1m) 
37-5/8 in. ( 925 mrn) 
40-3/4 in. (1,035 mm) 
485 lbs. ( 220 kg) 

Forced ai r cooled two-stroke, 5-port induction , Al uminum cylinders 
2 cylinders, paral lel 
3.01 x 2.76 in. {76.5 x 70 111m) each 
39.2 cu.in. (643 c.c.) 
41 H.P. @5,500 r .p.m. 
One {diaphragm-type), KEIHIN 
'' Autolube' ' o il injection 
Flywheel magneto 
12V - 75W @3,000 r.p.m. 

. B-7 ES ( N. G . K. ) 

Electric starter witl1 manual 

Molded rubber, steel reinforced 
18 in. ( 457 mm) 
50 in. {1,270 mm) 
12 rubber wheels bearing mounted 
Si ngle polyurethane, 9 teeth 
Single polyurethane, 9 teeth 

Hydraul ic transmission with quick change 
Duplex roller chain enclosed in oi I bath 
Hi 21/ 15 (1.400 : 1) Lo 21/ 15 x 1.6 (2.24 : 1) 

Fabricated steel 

Reinforced fiberglass (removable) 

Yes 

Removable 

Fiberglass reinforced in the engine room 

5.0 Gal. (19.0Q) 

2.1 Ot. (2.0 Q) 

Chromed tubular steel 

Chromed tubular steel 

12V - 60/60W 
12V - 5W 
12V - 10W 

Hi-Lo beam 
(rectangular) 
(incorporated in taillight) 

4 position on dash 

-

• -20-
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GENERAL · Speciffcations 

- --- -
MODEL EW643 

Brake: 

Type Disc brake 

Control Handle lever, left-hand operated ' 

-
Th rattl e: 

• 

Type Handle lever, right-hand operated 
" 

- , I 

Electric starter: 

Starting method Button type (Left-hand side of the instrument panel) 
I 

- I 

Speedometer: 

Light bulb 12V - 3W 

Tachometer: 

L ight bulb 12V - 3W 

Accessories : ' 

Service tool Yes 

Optional Accessories: High windshield 
- - -

• 

-21-
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GENERAi:. - Specifications 

-
MODEL 

Dimensions and Weight: 
Length {W/Skis) 

Width 

Height 

Weight 

Engine: 

· Type 

Cooling method 

No. of cylinder 

' Bore and stroke 
,. Displacement 

Compression ratio 

Carburetor 

Lubrication system 
· Ignition method 

Max. horse power 

· Ignition ti ming 
Spark plug 

ldl ing r.p.m. 
Piston clearance 

Starting System: 

Drive: 
Transmission 

Drive chain 
Reduction ratio 

Drive sprocket 

Suspension 

Body: 
Frame 

Cowl 
Fuel tank capacity 

Oil tank capacity 

Front bumper 
,;: Rear bumper 

Brake System: 

Throttle Type: 

,, Tachometer: 

Speedometer: 

S. T.D. attachment parts: 

' 
- - - - -- - - - - -

-

• '72 Models 

SR433B 

99-3/4 in. (2,535 mm) 
33-1 /2 in. ( 850 1Tlll1) 

33 in. ( 840 rnm) 
309 lbs. ( 140 kg) 

2-stroke 5-ports, Cast iron sleeves, 
Aluminum cylinders 

Free air cooled 
2 cylinders 

2.68 x 2.35 in. (68 x 59 .6 mm) 
26.4 cu.in. (433 c.c.) 
7.0 : 1 
CD42-38 (twin), KEIHIN 

Yamaha autolube oi l injection system 
Flywheel magneto 

55 H.P. @7 ,500 r.p.m. 
L, R 0 .07'' (1.8 mm) B.T.D.C. 
Champion N-2G 
3,000 r.p.m. 
40...., 50µ (0.040"' 0 .050 mm) 

Manual with recoil starter 

V-belt automat ic centrifugal engagement , 
infinitely variable 3.5 : 1 - 1 : 1 
Triple roller chain 
30/18 = 1.667 

Single polyurethane 9 teeth 15 in. (380 mm) 
in width 

Special reinforced rubber track deep pattern 

Bogie type torsion spring 12 rubber wheel 

Aluminum 
Fiberglass reinforced plastic 
3.2gal. (12.0Q) 
2.1 qt. (2.0 Q) 

Yes (Aluminum) 

Yes (Aluminum) 

Floating pad disc brake 

Handle lever, right-hand operated 

Yes (Right-hand side of the instrument panel) 

Yes ( Left-hand side of the i nstru men t panel ) 

Service tool 
Spark plug (Champion N-2G) x 2 

-22-

SR643 

99-3/4 in. (2,535 mr11) 

37-5/8 in. ( 955 r11 n1) 

33-3/4 in . ( 860 mr11) 

352 lbs . ( 160 kg) 

2 stroke 5-ports, Cast iron sleeves, 

Aluminum cylinders 

Free air cooled 
2 cylinders 
3.01 x 2.76 in. (76.5 x 70 mm) 

39.2 cu.in. (643 c.c.) 

6. 7 : 1 

CD50-43 (twin ), KE IHIN 
Yamaha autolube oi l injeclio11 system 
Flywheel magnet o 
70 H.P. @7 ,000 r.p.m. 
L, R 0.10' ' (2.6 mr11) B.T.D.C. 

Champion N-2G 
2,900 r.p. m. 
40,...., 50µ (0.040,...., 0.050 mn1) 

Manual with recoil starter 

V-belt automatic cer1trifugal er1gagcment, 

inf initely 'lariab le 3.5 : 1 - 1 : 1 
Triple rol ler cl1ain 
27/ 18 = 1.500 
Single po lyurethane 9 teetl1 18 1 n. (45 7 mm} 

in width 
Special reinforced rubber t rack deep pa t terr' 

Bogie type torsion spr ing 12 rubber wheel 

Aluminum 
Fiberglass reinforced plastic 
4.0 gal . (15.0 Q) 

2.1 qt. (2.0 Q) 

Yes {Aluminum) 
Yes (Aluminum} 

Floating pad disc brake 

Handle lever, r ight-hand operated 

Yes (Right-hand side of t he instrument panel) 

Yes (Left-hand side of tl1e instrument panel) 

Service tool 
Spark plug (Champion N-2G) x 2 
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1-3 TOOLS 

1. Special Tools 

1-b 

1-c 

1-d 

1-a 

1-e 

4-a 

3-b 0 
111 

1-f 0 

3-c 4-b 

3-a 0 

3-d 3-e 

Fig. 1-1 
1 . Crankshaft assembly disassembling and reassembling jigs. 3. Flywheel/Primary sheave pu Iler 

1-a Crank separator 90890-021 03 3-a Magneto puller body 

1-b Crank jig 90890-02300 3-b Magneto pu Iler screw 

1-c Press box 90890-02202 3-c Magneto puller attachment 

1-0 Press p in 90890-02203 3-d Screw , 8 mm L : 80 

l -€ Support plates 90890-02204 3-e Screw, 6 mm L: 160 

1-f Wedge 90890-02205 4. Ignition timing setting tool 

1-g Stops (56 mm) 90890-0221 5 4-a Dial gauge stand #1 

2. Ring nu t removal tool 4-b Dial gauge stand #2 

2-a Bearing nut wrench 90890-01812 5. Socket end wrench 

2. Gauge 

5 
2 

1 3 

6 

• 4 

W'• 

~ 
@) - ... _ 

0 ·' I c 
' e ort ~ 

7 

Fig. 1-2 
1. Thickness gauge 4. Cylinder gauge 
2. Dial gauge 5. Vernier caliper • 

3. Micrometer 6. Torque wrench 
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GENERAL· Tools 

0 

90890-01802 
90890-01803 
90890-01804 
90890-01800 
908~1816 

9089(}.()1037 
90890-01039 
90890-01813 

7. Point checlw 
8.. Coil'9SW 

• 
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GENERAL· Tools 

3. General Tools 

3 

6 

8 7 

9 

10 

1. Plug wrench 
2. Set of open-end wrenches 
3. Set of socket wrenches 
4. Soft.faced hammer 
5. Steel hammer 
6. Circlip pliers (ST type) 

4. Standard Tool Kit 

1. Pliers 
2. 
3. 
4. 
5. 

29 x 22 mm Special wrench 
21 x 19 mm Open-end wrench 
17 x 13 mm Open-end wrench 
12 x 10 mm Open-end wrench 

6. 8 x 7 mm Open-end wrench 

I 

1 

2 

14 

15 

, 

2 

3 

4 

• 

5 4 

16 

11 

13 

17 

Fig. 1-3 
7. Circlip pliers (RT type) 
8. Needle nose pliers 
9. Pliers 

10. Philips-heac.t screwdriver 
11. Philips-head screw driver (large) 
12. Philips-heac.t screw driver (medium) 

• 

5 

6 

Fig. 1-4 
7. 13 x 21 mm Plug wrench 

• 8. Screwdriver handle 

t--1 8 

13. Philip s-head screw driver (smal l ) 
14. Slot-head r:crew driver (medium) 

15. Slot-head r:c rew d r iver (small } 
16 . T-type socket wrench 

17. 
18. 

8 

9 

L-type socke t wrench 
Torqu e wrench and sockets 

10 

11 

12 

9. Combination slotted and philips type screwdriver 
10. Philips type screwdriver 

• 11. Point wrench and feeler gauge 
12. Hexagon wrench 

-24-
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GENERAL - Operation 

1-4 OPERATION 

1. Warm-up and Break-in Procedures 

Each time the engine is started it should be allowed to reach normal operating temperature before being used. 
When the unit is new, full speed or laborious operation in wet snow should be avoided. After 10 hours of operation, 
break-in is usually complete, and the unit will run both better and cooler. 

At the end of the 10 hour break-in period, it would be advisable to thoroughly check nuts, bolts, and screws for 
tightness. Loose hardware can cause excessive vibration and lead to damage of the engine or chassis. 

2. Pre-Operational Checks 
Before operating the snowmobile, make it a habit to check: 

a. Fuel - When fueling, use straight gas. Check amount before starting out. The fuel tank holds approximately five or 
six gal Ions and is located in the shroud. 

b. Oil - Check lever of oil in autolube tank. 

c. Controls - Cl1eck to make sure the brake and throttle operate correctly. 
d. Lighting - Make sure all lighting equipment is operable. 

e. Dr ive-belt - Inspect the drive belt for damage and adjustment. 

f. Track - Check the track for cracks. If necessary, adjust the tension of the track and align the track so that it is 
brought to a centered position. 

3. Sequence of Operations 
a. Tu rn switch on by inserting key and turning clockwise. 
b . Depress carburetor choke lever - (Return to its original position when the engine will revolve smoothly.) 

c. Pul I the starter - Firmly grasp the starter handle and pull slowly until engagement of the mechanism can be felt. 
Then, pull briskly , but be careful not to pull the cable so far out that it ''bottoms." This will result in longer cable 
I i fe. 

Sometimes an eng ir1e wi 11 start better at a certain throttle opening. A little practice wil I insure immediate-starting. 
d. Warm up the engine - Once the engine is running cleanly, movement of the throttle lever will increase engine r.p.m. 

and cause engagement of the drive system. 

e. Regulate the speed of the snowmobile with various throttle positions. Since the throttle is spring loaded, the 
snowmobile will stop and the engine will return to an idle any time the hand is removed from the lever. 

f . The disc brake can be used to stop the snowmobile. It brakes the entire drive mechanism. It is actuated by the lever 
mounted on the left side of the handle lever. 

4. Service and Spare Parts 
a. Always check your machine periodically to prevent damage to parts because of improper adjustments or wear of 

other parts. 

b. Carry tools with you at all times so that minor maintenance can be done when required. These tools should include: 

1. Tool kit 2. Flash I ight 3. Vinyl tape 4. Steel wire 5. Tow rope 
c. Spare parts recommended as a safety measure. 

1. Drive belt 2. Light bulbs 3. Spark plugs 4. Emergency starter rope 
d. Fuel - When making long trips, extra fuel and oil should be carried. 

-25-
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ENGINE- Engine Removal 

CHAPTER 2. ENGINE 

2-1 ENGINE REMOVAL 

Note: 

For engine removal only, it is not necessary to remove the magneto assembly or primary sheave assembly. However, 
crankshaft maintenance does require their removal. Maintenance of the magneto assembly and primary sheaves can be 
done with the engine in the snowmobile frame. 

To demount the engine, the following pre1iminarry operations must be performed. 

18 in Track Model 
SW433C 
EW433C 

1. Removing the double seat 

2. Removing the engine cowl lid 
3. Removing the engine cowl 
4. Removing the drive guard 

5. Disconnecting tl:le fuel pipe and oil pipe 
6. Disconnecting the oil pump control rod 

7. Disconnecting the throttle wire and choke wire 

8. Removing the tachometer cable 
9. Disconnecting the flywheel magneto leads 

10. Removing the muffler ass'y 

11. Removing the drive belt (V-belt) 
12. · Removing engine mounting bolts 

2-1-1 Removing the Double Seat 

The double seat is bolted at its front and rear ends. The 
rear end is fastened with two 13 mm nuts, while the front 

• 

end is secured with a 10 mm bolt, together w ith the engine 

cowl. 
Note: 

The 10 mm bolt means that its distance across flats of 
the hexagon head is 10 mm. 

Note: 
Before removing the double seat, disconnect the 
stop/tail lamp connector at the front of the double 

seat. 

" '!; J 
,. 
·' ,. 
( t I 

I t v ' • -- I • 
' • 

' • } • , , 
' I 
J I , 

I ~ \ ../ I • • • I • 

Fig. 2-1 

15 in Track Model 
EL433B 
SL4338 
SL3380 

GP MODEL (15 in Track) 

GP433B 

GP338 

Same as left 
N/A 

~me procedure 
Different procedure 
Different procedure 
Same procedure 

Same procedure 
Same procedure 

Same procedure 
EL433B only 

Remove carburetor and silencer 

Same as left 

Same procedure 
Same procedure 

Same procedure 
Same procedure 

I 

Same as left 

Same as left 
Same as left 

Same as left 
Same as left 
Same as left 

Same as left 
Same as left 

I 

I "@ 
0 0 ~ 0 

I 

) 
( 

I 
I ) 

I I 

Fig. 2-2 
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Fig. 2-~ 
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2-1-2 Removing the Engine Cowl Lid 

To open the engine cowl lid , turn the knob counterclock
wise. (On a 15 in. track model, pull the knob downward.) 
The lid is secered to the engine cowl with two needles. Pull 
the lid to the left, and separate it from the engine. 

~v===============-:-n--===========~ 

-- • ' -

-· •.. 0 ... 

Fig . 2-4 

I 
~v~. ~O!'/' ~ 

o~ 
cit)~ <: ~ r ' 

I 
~ 

... ( 

~ 

•• I I 

• • 
• • 
• • 

, • 

Fig. 2-5 

.. .. 

-

Fig. 2-6 

ENGINE- Engine Removal 

2-1-3 Removing the Engine Cowl 
(SW433C, EW433C, E L4338, SL4338, and SI 3380) 

First remove the pipe gauge from the oil tank. Then, 
remove the two 1 O mm bolts on the instrument panel. (On 
a 15 in. track model, remove the two panhead screws.) 

c 
) 

Fig. 2-7 

C a 

Fig. 2-8 

Q 

0 ~-I 0 1\ 'I 

' 
I ~ 

f ' 

J \ 
Fig. 2-9 
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• ENGINE - Engine Removal 

2-1-6 Disconnecting the Oil Pump Conttol Rod 

Loosen the 6 mm double nut, and disconnect the oil pump 
control rod from the carburetor throttle link. 

-- -- Q; 

0 

I 
l \ 

Fig. 2-10 Single carburetor 

G 

- --/") I .-,<1 -
Fig. 2-11 Twin carburetor 

2-1-7 Disconnecting the Throttle Wire and Choke Wire 

Loosen the screw, and disconnect the throttle wire from 

the carburetor. 
Loosen the screw, and disconnect the choke wire from the 

carburetor. 
Note: 

Both throttle wire and choke wire should be bent at 
their ends after installed. 

I 
Choke w,i,re 

• 

, 

• 

~ 
' 

~ 

2-1-8 Removing the Tachometer Cable 

Remove tl1e t achometer cab le f rom the oil pump by 
turning the ring nut. (EL4338 , EW433C, and GP model) 

I I 

(. 

\ 

- -
- --I --

- \ -:::--
- , 

Fig. 2-13 

2-1-9 Disconnecting the Flywheel Magneto Leads 

Disconnect the leads coming from the flywheel at the 
connector . 

I $j 

Fig. 14 

2-1-10 Removing the Muffler Ass'y 

Remove the two coi l springs at the joint between the 
exhaust pipe and the muffler ass'y. 
Remove the two 13 mm bolts securing the muffler to the 

frame. 

Fig. 2-15 
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Fig. 2-16 

I 
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' I 

Remove the four 13 mm bolts, and remove the exhaust 
pipe from the engine. 

I 
I 

, ......,..._ - - -- - -
- '-

Fig. 2-17 

2-1-11 Removing the Carburetor Silencer 
(GP433B and GP338) 

Remove the screw, and remove the sliencer 2. 

-

o I 

"ii injectio11 [ I 

Fig. 2-18 

I 

-

I 

ENGINE· Engine Ret11oval 

Remove the six panhead screws, and remove the silenc.er 1. 

-

) 

) 

Fig. 2-19 

2-1-12 Removing the Drive Guard 

Loosen the knob on the drive guard end by turning to the 
left. 
By turning the latch on the drive guard to the left, unlock 
the lock. Then, pull out the drive guard toward you. 

I/ 

/ 

Fig. 2-20 

Fig. 2-21 
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ENGINE- Engine Removal 

Fig. 2-22 

2-1-13 Disconnecting the Fuel Pipe and Oil Pipe 

Pull out the fuel pipe from the carburetor. 
Pull out the oil pipe from the oil pump. 
Note: 

When installing, they should be tightly held at the 
joints with circl ips. 

' 

-' 

Fig. 2-23 

• 

'\' 
--

" l 
Fig. 2-24 • 
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ENGINE· Engine RemOJal 

INTAKE 

21 

I 

20 
17 

• 

15 

12 

9 

5 

10 

5 

4 

2 
I 

Fig. 2-25 

- - - - -- - - - -- - - - -- -

- - - - : . . 
Ref. No. Description Q'ty Ref. No. Description a·ty " . -

- . -
' ' , .. 

1 GASKET 1 2 12 GASKET 3 I' 2 ,, 
2 JOINT 2 13 JOINT 1 
3 GASKET 2 2 14 SPACER I 2 ' ,. 

' 
4 JOINT, manifold 1 15 NUT 2 ' '" 

5 WASHER, plain 4 16 WASHER, spring 2 l' 

I 

~ '. 6 WASHER, spring 4 17 PLATE 1 • 

7 I BOLT 2 18 SCREW, panhead 3 
8 0-R I NG ( 1 .9-6.8) 2 19 WASHER, spring 3 
9 BOLT I 

2 20 SPRING 
, .. 

1 • t' 
' 

' I 
. 

10 NOZZLE 21 CLAMP, throttle • l 
, 

2 . 

1 1 
I I STUD 2 • ; :· .. 

_, 
·~ - - - - .. - - - - - . - - -- ·- - - - -.. - - - - -- - -- ~ - - ~ - -- - -- ,. ·:. - ·, 

• 
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ENGINE- Engine Removal 

2-1-14 Drive Belt {V-belt) Removal 

Push the secondary sliding sheave to the other side while 
turning to the right, and pull the drive belt upward at the 
center of its upper section. Then, remove it by pulling 
toward the sliding sheave. 

7 \ 

Fig. 2-26 

~ 

, 
J\ 

y 
\ .~ \ / 

\ "/ .. ... 
~Q 

/-0 

I 

Fig. 2-27 

-
... 

Fig. 2-28 

• 

• 

• 

2-1-15 Engine Mounting Bolt Removal 

Loosen the four 17 mm bolts securing the engine lower 
bracket to the frame. 

\ 

Fig. 2-29 
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ENGINE BRACKET 

21 

20 
19 

14 

~ 
I 

' 

Ref. No. Description 

1 BRACKET, engine upper 
2 BOLT, stud 
3 NUT 
4 WASHER, lock 
5 BRACKET, engine lower front 
6 BRACKET, engine lower rear 

I 

7 BOLT 
8 BOLT 

I• 9 NUT 
' ' 

10 WASHER, spring I 

L 1 1 BOLT, engine mounting - - - -

ENGINE - Engine Ret11oval 

---·- · 

0 

I', 
I ', 

I ' 
I ~ 
I 
I 

I 
I 
I 

• 
I 
I 

' I ... 

10 

• 

16 

17 

' 

8 

~ 

Fig. 2-30 

Q'ty Ref. No. 

1 12 
4 13 
4 14 
4 15 
1 16 

I 

1 : 17 
2 ' 18 
2 19 
4 20 
4 21 
1 22 
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Description 

WASHER 1 
BOLT, engine mounting 2 
WASHER 2 
BRACKET, guard drive 
GUARD, drive 
ARM, fitting 

• 

Cl RCLIP (E-6) 
KNOB 
SPRING 1 
WASHER 
PIN, spring - - -
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ENGINE· Engine Removal, Starter and Magneto Removal 

2-1-16 Sub-Muffler Ren1oval (15 in. Track Model) 

A coil spring and a gasket are attached to the joint between 
the main muffler and sub mtJffler. 

The sub muffler can be removed by screwing out the two 
13 mm bolts. 

\ 
Fig. 2-31 . 

J er q--

- - -"- ..t: 

2-2 STARTER AND MAGNETO REMOVAL 

2-2-1 

Remove the four bolts that hold the manual starter 
assembly to the engine. The manual starter assembly will 
now slide off • 

YAMAHA 

Fig. 2-32 

-34-

2-2-2 

This illustration shows the inside of t he starter assembly 
before it is d isassembled. Removal of the nut and washers 

located in the middle makes it possible to dismantle the rest 

o·f the starter assembly parts . 

F ig. 2-33 

2-2-3 

Fig. 2-34 shows the nut and washers and drive plate 
removed for insp~ct ion should not be necessary to com
pletely dismant le the starter assembly . Th is step would 
only be f ollowed if rep lacement of the starter rope or main 
return spring was required. 

Fig. 2-34 
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I 

2-2-4 

It is important when reassembling the main return spring 
that the spring be installed in the correct position and 
coiled in the proper direction. Notice in the picture that 
the spring is hooked to the center shaft and wound outward 
in a clockwise direction. The spring must be wound in the 
correct d irection or the entire starter assembly wil I not 
function. It would then be necessary to completely 
disassemble the starter assembly to correct the mistake, 
preload the starter spring with 1 /3 ,....., 2/3 of a turn for 
pos it ive return. 

F i~ . 2-35 

I 
/ 

/ 

Fig. 2-36 

ENGINE -Starter and Magneto Removal 

2-2-5 

Once the starter assembly has been completely reassembled, 
it should be checked for proper starter action. Follow the 
example as shown in the picture and pull the starter rope 
out approximately 3'' - 5'' (76 mm - 127 mm). At this 
ti me, the three starter pawls should come out. When 
attached to the engine this would engage the starter pulley, 

causing the engine to turn. 

Fig. 2-37 
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ENGINE -Starter and Magneto Removal 

STARTER 

' 

' I ' 
11 

, 11 

1 I I 

• 
; 

I 

• 
I 

I 

1 •• 

I 

I 

' 

- --

I • 

Ref. No. 

0-1 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 -

.. -- -· 

II 

-
• 

' i 

' 
I I 

: 

I 

• 
• 

24 

13 

- -
- -

Description 

STARTER ASS'Y 
CASE, starter 
DRUM, sheave 
SPA I NG, starter 
PAWL, drive 
WASHER, thrust 
SPRING, drive plate 
SPRING, return 
SPRING, return 
PLATE, drive 
WASHER, flat 
WASHER, spring 
NUT 
ROPE 

- - -- - - - -- -
- - ~ - -- • - - - -- - . 

• 

i Iii~ 15 
14 

'"---f9 

5 
6 

8 
20 

9 ~ •. 

22 • • 

23 

Fig. 2-38 

Q'ty Ref. No. 

~ 14 
1 15 
1 16 
1 17 
3 18 
1 19 
1 20 
3 21 
1 22 
1 23 

I 

1 I 24 . 

1 25 
1 26 

: 1 ' - - ·- -
-~-- -- ~ -

-36-

• 

10 
I I 

• 
• 

• 
• • • 

• 

12 

/o 
• 

·a 

21 

;• 

I 
' ' . 

• 

16 

17 

Des er i pt ion 

HANDLE, starter 
CONNECTOR 
COVER, sheave 
SCREW, panhead 
WASHER, spring 
KNOB, stopper ring 
SH IM, drive plate (8.0-11.5-0.6) 
PULLEY, starter 
BOLT 
WASHER, spring 
BOLT 
WASHER, spring 
EMBLEM 

- -- - -

O'ty 

1 
1 
1 
3 
3 
1 

U.R 
1 
3 
3 
4 
4 
1 

.. 
-



l 
• • 

• 

2-3 REMOVAL OF PRIMARY SHEAVES 

2-3-1 

The primary sheaves cap assembly is attached to the 

crankshaft on the left side of the engine. Removal of the 
primary sheave bolt allows the primary sheave cap assembly 

• 

to slide off the end of the crankshaft. There is a lock 

washer to be bent down. 
• 

\ 

I 

Fig. 2-39 

2-3-2 

Remove the circl ip and remove the collar. Remove the 
washer ( 1) and sliding sheave from the crankshaft. Now, 

the primary spring can be removed. 

Fig. 2-40 

ENGINE- Removal of Primary ShecMS 

2-3-3 

This illustration shows the primary sheave cap after it has 
been removed and taken apart. 

The parts in relation to each other as they have been 
removed. 

Fig. 2-41 

2-3-4 

The bearing nut must be removed in order to continue 
disassembly. The special bearing ring nut removal tool is 
used as shown to take the nut off the end of the shaft. 
Once this ring nut has been removed, the spring washer 
spring seat and bearing can be slipped off, usually by hand. 

\ \ 

Fig. 2-42 
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ENGINE· Removal of Primary Sheaves, Removing the Oil Pump 

2-3-5 

A taper-fit holds the inner primary sheave to the shaft. 

A special tool is used to pull the inner sheave off the shaft. 
This tool is the same one that was used to remove the 
special tool in place rather than the short ones. 
As you will notice in the picture, a wrench is used to hold 
the special tool so that it will not turn as the T-handle is 
saewed in. 

Fig. 2-43 

2-4 REMOVING THE OIL PUMP 

2 4 1 

Remove the two oil delivery pipe from the oil pump. 

--

a 

) \ 

Fig. 2-44 

2-4-2 

Remove the four 10 mm bolts and one hexagon bolt, and 

remove the oil pump drive gear cover. 
The oi l pump can be removed, together with the oil pump 
drive gear cover. 

Fig. 2-45 

0 

Fig. 2-46 

2-4-3 

Remove the two panhead screws, and remove the oi l pump 
from the oil pump drive gear cover . 

Fig. 2-47 

• 
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2-4-4 

To separate oil pump drive cover 1 from oil pump drive 

cover 2, remove one panhead screw on gear cover 1 and one 

flat head screw on gear cover 2. 

0 

Fig. 2-48 

0 

Fig. 2-49 

2-4-5 

When installing the idle gear and drive gear 2, coat them 

with anti-freeze grease Beacon 325 or Aero Shel I 7 A. 

© 

Fig. 2-50 

Fig. 2-51 

ENGINE - Removing the Oil Pump 

I 

I 

I 

, --

• 

-
--.... 

When greasing without demounting the engine, it is 
necessary to remove the panhead screw indicated by the 

arrow. 

2-4-6 

To remove the id le gear, first remove the circl ip from the 

outside of oil pump drive cover 2. 

0 
0 

0 

Fig. 2-52 

Idle Gear 

Fig. 2-53 
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ENGINE - Removing the Oil Pump 

2-4-7 

To remove drive gear 2, first remove the circlip on the 
worm shaft end. 

When installing drive gear 2, be sure to install the dowel pin 
in the worm shaft. 

0 Drive gear 2 

0 

Fig. 2-54 • 

c 

Fig. 2-55 

2-4-8 

For installation, reverse the procedure for disassembly. 

2-4-9 

The ring gear is attached to the reverse side of the primary 
fixed sheave. When installing, coat the ring gear with 

anti-freeze grease Beacon 325 or Aero Shell 7 A. 

oa, 
( 

0 

\ 
o_ 

Fig. 2-56 
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PUMP DRIVE GEAR 

2 

., 
3--"" 

va-- I 

14 

4 

• 

Ref. No. Description 

1 SHAFT, worm 
2 PIN, dowel (3-21.8) 

3 METAL, worm shaft outer 
4 COVER, pump drive 1 
5 01 L SEAL (S-10~21-5) 

6 GEAR, drive 2 
7 WASHER, wave 
8 PLATE, cam thrust 

9 CIRCLIP (S-10) 
10 SCREW, panhead 
1 1 GEAR, idle 
12 BEARING (B6000 2RS) 
13 CIRCLIP (S-10) 
14 GASKET 

- -

• 

ENGINE. Removing the Oil Pump 

---When the tachometer (option) is installed this blind cap 

17 

. 
• 

? 

• 

should be removed, and the driven gear should be installed, 
instead. 

10 

5 
6 

7 
8 

9 

I I 

23 

15--t 
22 

16 

21 
20 

L-----
~ 19 

21 

20 

18 

Fig. 2-57 

• 

O'ty Ref. No. Description 

1 15 COVER, pump drive 2 
1 16 Cl RCLIP (R-26) 

• 
1 17 PIN, dowel 
1 18 BOLT 
1 19 BOLT , 

I 
20 WASHER, spring , 21 WASHER, plain , 22 SCREW, flathead 

1 23 BOLT 
1 24 SCREW, panhead 
1 25 " GASKET 

I ' 1 26 CAP, blind 
i I 

I ' 1 27 SC A EW, pan head 
1 

I ' - - - - -- - - - - - ... - ~ - ··- --· - - - - - ' -
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Q'ty 

1 
1 
2 
2 
2 

,' 4 ' 

5 
1 

•• 

• 

1 
1 . 

• 

1 ' 

1 • 

' 
I' 2 

. 
< 

I l -__ "- .'.'""" 

' - •.'' ·,,,, 

II 
• 
• 

: : 
I ' 

l r 

-
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ENGINE - Removing the Oil Pump 

PRIMARY SHEAVE 

• I • • • 13 
I . 

12 

11 

, 
I ' 

' . 
• 

' • • 
I . . . . • • . . 
• 

Ref. No. Description 

1 PRIMARY SHEAVE CAP COMP. 
2 BOLT 
3 WASHER, lock 
4 WAS,HE A ( 10.2-28-3.2) 
5 CIRCLIP (S-30) 

6 COLLAR 
7. PRIMARY SLIDING SHEAVE COMP. 

• 

6 
5 

• 

I 
I 

• • • ' I 

I 

. . . 

Fig. 2-58 

O'ty Ref. No. 

1 8 
1 9 
1 10 
1 11 
1 12 
2 13 
1 14 

-42-

1 
4 

3 

(o; 

7 
14 

I , 

Description 

SPA ING, primary 
NUT, bearing 
WASHER (28-36-2) 
SEAT, spring 
BEARING (6205) 
PRIMARY FIXED SHEAVE COMP. 
V-BELT 

2 

Q'ty 

1 
1 
1 
1 
1 
1 
1 

I 

' 



I 

2-5 REMOVAL OF FLYWHEEL MAGNETO 

2-5-1 

With the starter assembly removed you will now be able to 
remove the magneto assembly. The first step in this 
procedure is removed the flywheel securing nut a socket 
wrench (26 mm). 
(In this case, to loosen or tighten the flywheel, a ''bar'' 
should be inserted into the hole in the pulley. The flywheel 
can be locked.) 

Fig. 2-59 

2-5-2 

Remove the bolts that hold the starter pulley. Once these 
bolts are removed, the pulley can be set aside. 

' 

I 

Fig. 2-60 

ENGINE· Removal of Flywheel Magneto 

2-5-3 

The flywheel magneto can now be removed. This requires 
the use of special puller that you will find in our special 
tool kit. Be sure to use the three short screws that oome 
with the puller when removing the flywheel. 
(Note: Immediately after the flywheel is removed, take the 
woodruff key off the shaft and in same satisfactory W'1f 

attach it to the flywheel so that it is not lost.) 

'1 . 
/ 

I 

Fig. 2-61 

2-5-4 

All parts of the magneto assembly, except for the magneto 
backing plate, have been removed. The only time that the 
magneto backing plate need be removed is in the case of 
complete engine teardown. The backing plate has to be 
removed in order to split the cases and this is accomplished 
by removing the four hold-down saews, with an impact 
screw driver. 

Fig. 2-62 

• 
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ENGINE - Removal of Flywheel Magneto 

FLYWHEEL MAGNETO 

22 
23 

0 

-

21 
19 

• 

I I Ref. No. Description 

0-1 Fl YWHEEL MAGNETO ASS'Y 

: 1 COi L, source 

2 COl.L, lighting 1 
, .. 3 COi L, lighting 2 
I• 

' 4 SCREW, panhead (5-25) 

5 WASHER, spring 
I ! 

6 CONTACT BREAKER ASS'Y 
I : 7 SCREW, panhead (4-12) 
I i • 

8 WASHER, spring 

9 WASHER, plain 
• I I 

10 CONDENSER 

11 LUBRICATOR 
•• 12 SCREW, panhead (4-10) 

- - - I ' -
- - . -

Q 

~ 

7 12 
8 13 

9 I I 
10 

5 
18 

8 

12 
~ 13 

I I 20 

16 
14 

Fig. 2-63 

O'ty Ref. No. Descript ion Q 'ty 

1 13 WASHER, spring 2 
1 14 LEAD WI RE ASS'Y 1 
1 15 CLAMP, lead 1 
1 16 SCREW, panhead (4-8) 1 
4 17 WASHER, spring 1 
4 18 PLATE, timing 1 
2 19 ROTOR ASS' Y 1 
2 20 SCREW, panhead 4 ' 

2 21 FAN 1 
2 22 BOLT 6 I 

I I 
2 23 WASHER , spring 6 
2 24 WASHER 6 ' 

2 
. -

-44-
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2-6 REMOVAL OF FANCASE AND AIR SHROUD 

2-6-1 

The upper air shroud is held in place by 6 phill ips head 
screws. 

Fig . 2-64 

2- 6-2 

Remove the lower air shroud by taking out the 3 phil lips 
head screws that secure it. 

~--L21'\ L_~__J_ /_ 

-
( ) 

I J I I -
-

f (..;,1, _ --~ I 
. I I 

Fig. 2-65 
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ENGINE - Removal of Fancase and Air Shroud 

2-6-3 

Straighten the bent positions of lock washers 1 and 2, 
and remove the bolts. The fancases 1 and 2 can be 
removed out of the crankcase. 
(Note that a packing agent gasket is appl ied to the mating 
surfaces of the fancases 1 and 2.) 

.. 

Fig. 2-66 

• 

• 

• 

• 
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ENGINE · Removal of Fancase and Air Shroud 

FANC~E & AIR SHROUD 

Ref. No. 

1 
2 

3 
11 

4 I 
I 

5 
6 
7 ,_ 

8 i I 

•·· 
- '" -

- - - -- -

11 ~ 
® 

12----- ij 

13 

" A " 
I" ' .• : '"' . . \ ' - · ·•' .• · ~ · . J • _ t ,., ' ··•·:r.J"" r t I t. (' o I 

r . • ·' ' • ·~ 1"J" - , •.1• •&J •,,v , . -.. ,,... . .,,, 
•• • ' l";JJ' ., ~ f . t I • .•.. ' _.,, " ,., .., 

Description 

CASE, fan 1 
CASE, fan 2 
PIN, dowel B(4-13.8) 

PLATE 
SCREW, panhead 
BOLT 
WASHER, lock 1 
SCREW, panhead 

--

12 

9 

10 

- -

• 

- -- -

• -• • 
• • 

- - - -·-- ~ - - - - -

• 

--

-

Fig. 2-67 

Q'ty Ref. No. 

1 9 
1 10 

2 11 
1 , , 12 
2 13 
5 14 
5 15 • 

I 

• 
6 16 

I 

-
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• • 
' . ,, 

15 

14 

--

Descr iption 

Al R SHROUD, cy linder 1 
Al R SHROUD, cyl inder 2 
SCREW, panhead 
WASHER, spring 
WASHER, plain 
DUCT 
FASTNER 
EMBLEM 

O'ty 

1 
1 

10 I 

10 I 

10 ' 

1 
3 
1 

I • 

I ] -



• 
' 

I 
• 

• 

2-7 REMOVAL OF TOP END 

Note: 
During disassembly keep match ing parts together that 

is r ight p ist on with right cylinder , etc. 

2-7-1 

Remove the cy linder heads. Each head is held down by 

fou r nuts. 
Break each nut loose, in pat tern , before removing com

p letely. 

Note: 
On reassembly, t he head bolts are torqued , gradually 

and in pattern, t o 16 .5~ 19.5ft-lbs. 

I 

Fig . 2-68 

2-7-2 

The next step is to remove t he cy linders. 
When the cyl inders are li fted off it is advisable to slip a 
clean rag beneath the piston. This wi ll stop any carbon . 
broken parts, or other contaminations from falling into the 

• engine. 
Do not use a hammer to drive the pin out. 

/ 

--
oOo~ 

--
I _ - '- i - \ \- - r r' -_1--_ 

L---\ 
l - --

ENGINE - Removal of Top End 

2-7-3 

The piston assembly is removed at this time. Use a needle 
nose pliers to remove the piston pin clip. 
Use a soft drift pin to push the piston pin out to allow a 
pair of pliers to grip and completely remove the piston pin. 
Once the piston pin has been removed the piston can be 
I ifted off the rod and set aside. Be sure to remove the 
needle bearings in the upper rod end so as not to loose 
them when the engine is moved. 

...... -= 

-
\ 

Fig. 2-70 

• 
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ENGINE - Removal of Top End 

CRANKCASE 
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• 
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Fig. 2-71 

Ref. No. 

0-1 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

Reference: 

Description 

CRANKCASE ASS'Y 
CASE, crank 1 
CASE, crank 2 
PIN, dowel A (9.8-12-16) 
BOLT 
BOLli 
BOLT 
WASHER, plain 
BOLT, cylinder holding 
GASKET, cylinder 
CYLINDER, left 

O'ty 

1 
1 

1 
2 
4 
5 
3 

12 
8 
2 
1 

The lower crankcase has two drain saews. These drain 
saews are used to empty the crankcase before the engine is 
s.tored away for a long time. When installing these screws, 

-48-
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• 

Ref. No. 

l 1 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Description 

CYLINDER, right 
GASKET: cylinder left 
HEAD, cylinder left 
HEAD, cylinder right 
NUT, cylinder holding 
SPA I NG, bellevile 
WASHER, plain 
SCREW, panhead 
GASKET, screw 
PIPE, joint 
PLUG, spark (B-7HS} 

O'ty 

1 
2 
1 
1 
8 
8 
8 
2 
2 
1 

2 

apply a sealing agent so that they will neither loosen nor 
leak air. 

• 

• I 

• • 
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2-8 TOP END REASSEMBLING CRANKSHAFT 
ASSEMBLY 

2-8-1 

This illustration shows the proper sequence for removing 

the case bolts. This sequence must be followed in order to 
avoid distort ion of the two crankcases. 

10 3 2 
12 

6 
8 

5 1 4 
9 11 7 

Fig. 2-72 

2-8-2 

Use a soft hammer to I ight ly tap around the en t ire edge of 
the cases. Th is wi 11 free the cases in the event any adhesion 

is present. The cases in the event any adhesion is present. 
The cases can now be split by hand. As is shown in the 
illustration, the cases have knock pins (locating pins). 
Be sure that the five locating pins are immediately gathered 
up and kept in a safe place so that none are lost before the 

engine is assembled again. 

0 

ooo 0 

Fig. 2-73 

ENGINE· Top End Reassembling Crankshaft Assembly 

2-8-3 

After removal of the crankshaft, wear of the connecting rod 
big end, crank pin and bearing should be checked. 

Excessive wear of the connecting rod big end is checked by 
measuring the axial play of the connecting rod small end 
when it is moved from side to side with your fingers. The 

axial play should not exceed 0.080'' (2 mm). 

After the crank pin and bearing are replaced, maximum 
axial play should not exceed 0.032 ,...., 0.04'' (0.8 ,...., 1.0 
mm) . 

Fig. 2-74 

2-8-4 

0.080'' -
(2 mm) 

--.... . -

Use a feeler gauge to measure for the correct free play • 
0.010,...., 0.029'' (0.25,...., 0.75 mm). 

Free play should not be confused with axial play. Free 
play is the clearance between the rod and crank shims. 

-
I ' I -

- ' 
: ' • I 1 

I ' I 
1 i I 

- - --
' I ; 

i l 
' 

11 l . .• 
-

• 
.1~ ·-

ithin Keep the free play w 
0.010 "'0.029'' (0.2 5 "'0.75 mm) 

Fig. 2-75 

• 
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ENGINE -Top End Reassembling Crankshaft Assembly 

2-8-5 

Crankshaft run-out can be checked by placing the crank
shaft ends in V-blocks. 
By using a dial indicator the deflection of the crankshaft 
should be measured at the places shown. 

Within 0.05 mm Within 0.04 mm 

A 8 

<Deflection> ~q_; jell .. e... ... 

0 
~ ,_. 

• . 
• - -

D. D 
Width of as-

2.187±0.0185'' (56±0.5 mm) sembled 
V-blocks crankshaft •• 6.396±0.0037 ( 174±0. l mm) Measured 

Width of assembled value 
Crankshaft 
Measured value 

Fig. 2-76 

2-8-6 

Correction of excessive crankshaft deflection can be 
accomplished by tapping the flywheel with a brass hammer 
and/or using wedges placed between the flywheels as shown 
in the figure. 

Crank misalignment correction 

. 2-77 

• 

• 

2-8-7 

Assembly of the crankshaft in the crankcase should be 
carefully done. Each of the crankshaft bearings has a lock 
pin hole in the outer race and two aligning marks offset 90° 
from the lock pin hole. The aligning marks should be 
matched with the sealing surface of the upper crankcase 
half so as to insure correct matching of the knock pin in the 
knock pin hole. 

Should the crankshaft be assembled in the cases with the 
bearings misaligned, the knock pin wi ll be pushed into the 
body of the crankcase and the bearing will not be properly 
secured after the crankcase halves are sealed. Th is sitL1at ion 
is also true for the labyrinth center seal. Damage to both 
the crankshaft and crankcases can therefore occur. 

Align the marking with 
the sea ling surface--

Fig. 2-78 

2-8-8 

Knock pin 

1 Upper case 

The bottom half of the crankcase can now be fitted over 
the crankshaft and on to the upper crankcase half. The 
crankcase bolts can now be placed in the case. Be sure that 
when you torque dov.;n the crankcase bolts, proper torque 
setting and sequence of tightening is follo'Ned. Correct 
torque for the crankcase bolts is 7 .5 ft-lbs for initial 
tightening and 18 ft-lbs for final torque. 

Fig. 2-79 
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ENGINE -Top End Reassembling Crankshaft Assembly 

CRANK & PISTON 

r------------ --1 
I 
I 

I 
I 
I 
I 
1 
I 

14 : GP338, GP4338 
ii--- 1 

Ref. No. 

0-1 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 

__ 14 

13 

13 : 
I 

\ 

' \ 
\. 

\ 

' ' ' ' 

I 
I 
I 
I 

I 

I 
I 

I 

16 '-- -- -- --- ----' 

~cl 
20 12 

9 
19 

7 

: " 14'',) 3 

(J.6 13 i 

,,__ 1'.4· "'· ah 1 GP338, 
13 \~~ ; GP433B 8 

~~ I I 

\ ·. -- ------- ----- -- , 
I I I I 

\ I I 1 

16 ~ '-15 _______ Ji 1 

'""'- 16 I I 

~12 

2 

5 
6 

1 

Descr iption 

CRANK ASS'Y 
CRANK ASS'Y (TAPERED) 
CRANK 1, left 
CRANK 1, left (TAPERED) 
CRANK 1, right 
CRANK 2, left 
CRANK 2, right 
ROD, connecting 
SEARi NG, con-rod big end 
WASHER, crank pin (24.2-38-1) 
PIN, crank 
BEARING (B6206C3 special) 
SEAL, labyrinth 
BEARING (86306C3 special) 
BEA A I NG, con-rod smal I end 

I I 
I I 
I I 
I 

I 

8 

Fig. 2-80 

O'ty Ref. No. 

1 13 
1 
1 
1 
1 14 
1 
1 
2 15 
2 16 
4 17 
2 18 
3 19 
1 20 
1 21 
2 

-5~ -

21 
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• 

18 

Description 

PISTON (59.96 mm STD) 
PISTON (59.98 mm STD) 
PISTON (60.25 mm 1st ,0.S) 
PISTON (60.50 mm 2nd O.S) 
RING, piston (STD) 
RING, piston (1st 0.S) 
RING, piston (2nd O.S) 
PIN, piston 
CLIP, piston pin 
CllaeLIP 
01 L SEAL (SW-32-78-10) 
KEV, woodruff 
01 L SEAL (SW-32:-48-16) 
PIN., dowel (4-12) 
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l?OWER TRAIN - Disc Brakes and Secondary Sheaves 

CHAPTER 3. POWER TRAIN 

3-1 DISC BRAKES AND SECONDARY SHEAVES 

3-1-1 

The brake pads are located on the left side of the 
snowmobile and on the outisde of the chain case. The 
brake pads are removed by pulling the single pivot pin. 
Once this pin has been removed, the brake pads can be 
pulled out of the way to allow the brake disc to be 

removed. 

-'" . / • 
-

Fig. 3-1 

3-1-2 

The brake disc is removed at this time. This is done by 
removing the nut and spring washer, the brake disc itself, 
and on some machines the shims immediately behind it. 
You will notice in the picture that the shims are situated in 
front of the brake disc. Th is is merely for purpose of 
identification, as they actually are located behind the brake 

disc. 

Fig,. 3-2 

• 

• 

• 

• 

3-1-3 

Once the brake disc has been removed, the two bolts 
holding the left- and right-hand secondary shaft housing 
together can be removed. 

Fig. 3-3 

3-1-4 

With the two bolts removed, the left-hand secondary shaft 
housing can be taken off. The housing can be pried off 
using one screwdriver on each side. 

Fig. 3-4 

, -52-
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3-1-5 

You are now ready to remove the right-hand secondary 
shaft housing. Use a hammer and soft punch to tap the 

right-hand housing back out of the cha in case. 
After the housing is forced back, you will have to slip the 
chain and drive sprocket off the end of the shaft in order to 

completely remove the housing. 
Once the housing has been tapped loose, then the housing 

and secondary sheaves can be removed as a complete 
assembly. The gear can be separated from the chain and 

placed with the assembly just removed. Care should be 
taken to avoid dropping the drive shaf t spacers and shim 

into the chain case. If a machine has secondary shaft shims 
(some do not) they should be reinstalled in their original 

positions. 

/ 

~\ \1 

Fig . 3-5 

3- 1-6 

Th is ii lustrat ion shows the entire secondary sheave assem
bly removed and assembled on the bench. Normally this 
should be the extent of disassembly, but if a problem arises 

in the secondary sheaves themselves, then additional break
dov..in wi l l be required. Th is will be accomplished by first 
remov ing the rol l pin at the right-hand end of the shaft. 

The spr ing seat will slip off t he end of the shaft once the 
roll pin has been removed. The spring will also slide off 
since it is held in place only by the spring seat. This would 

complete the final disassemb!y of the secondary sheave 

assembly . 

Fig. 3-6 

POWER TRAIN - Disc Brakes and Secondary Sheaves 

To install the secondary sliding sheave on the secondary 
shaft, first hook one end of the secondary spring on the 

sliding sheave, and hook the other end on the spring set. 
Then turn the spring seat 2 turns (equivalent to 2 pitches of 
the sliding sheave screw threads), and insert the roll pin into 
the spring seat to secure it to the secondary shaft. 

Fig.3-7 

F ig. 3-8 

Fig. 3-9 
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P.OWE R TRAIN - Disc Brakes and Secondary Sheaves 

When instal I ing the secondary sliding sheave, feed the shel I 
alvania grease (# 2 or #3) between the sheave and the 

secondary shaft . 

t--~ 

-- --t- · ·-

Fig. 3-10 

. =~-.. -:-- shel l ALV~NIA grease #2 or :t3 

- . - - - -
l--- Secondary shaft 

I 

y 

Secondary sliding sheave 
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SECONDARY SHEAVE 

Ref. No. 

1 
2 
3 
4 

6 
5 

Description 

7 

I 

• 
• • 

SECONDARY FIXED SHEAVE COMP. 
SECONDARY SLIDING SHEAVE COMP. 
SHAFT, secondary 
Pl N, spring 

' 

POWER TiRAIN ·Disc Brakes and Secondary Sheaves 

If 
• 'I .,.-

~ 

2 

4 

. 
• 

• 
I 

• 

I 

. . \ lri ~ 
()) . 

0 

• 

Fig.3-11 

O'ty Ref. No. Description 

1 5 SPRING, secondary 
1 6 SEAT, spring • 

1 7 SHOE, lamp 
1 - ·- - ~-- ~ --

' -- - - -
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POWER TRAIN - Quick Change EL433B, SW433C, GP433B, EW433C 

3-2 QUICK CHANGE EL433B, SW433C, GP433B, EW433C 

:. 3-2-1 
• • 

' • • 
• I . 

• 
• 
f 
• 

• . , : : • • • 
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The quick change system makes 1t possible to shift from 

high to low or vice versa with high efficiency. The high 

position is ideal for driving under normal conditions, while 

the low position is designed particularly for towing a trailer 

and traffic requiring frequent stopping. The quick change 

TRANSMISSION 

• 

I I 

13 

• 
9 

8 
7 

39·--Q 

15 

40 - .@ 
41 - - \ 

42 e 
Cl' 

43 

13 

6 

~ 

system protects the drive belt against extreme tension and 

carries engine torque quickly from primary sheave to 

secondary sheave. This keeps the drive belt free from 
slipping and fast wear. 

12 

17 

·' . -• -

' 

18 

• 
3 

28 

21 

22 I 
23 

,-)~ 

Fig. 3-12 

Ref. No. Description O'ty Ref. No. Descript ion O'ty 

1 AXLE, counter 1 21 GEAR 1 (19T) 1 
2 GEAR 2 (18T) 1 22 BEARING, needle • 1 
3 COLLAR, distance 2 1 23 SH IM ( 17 .2-28-0.9) 1 
4 SHIM ( 17 .2-25-0.2) 24 BAR, sh ift fork gu ide 1 

SHIM (17.2-25-0.3) U.R 25 Pl N, spring 1 
SHIM ( 17 .2-25-0.5) . 26 FORK, shaft 1 

5 Cl RCLI P (S-32) 1 27 0-RING 1 

6 COLLAR 2 28 LEVER 1 
7 GEAR 3 (14T) 1 29 KNOB, change 1 

SH IM 4 ( 15.2-28-2) 1 30 BOLT 1 8 I 

I 

9 CIRCLIP (S-15) 1 31 WASHER, spring 2 

10 BEARING 1 32 BOLT 1 

11 GEAR 4 (24T) 1 33 SPACER (8-15-1 .5) 1 

12 I ' SHIM 5 (24.2-32-0.9) 2 34 WASHER, wave 1 

13 BEARING: needle 2 35 SPACER 1 

14 COLLAR 2 1 36 Pl N, lever 1 . 
15 SPROCK ET, chain drive ( 14T) U.R 37 WASHER, plain 1 

SPROCKET, chain drive ( 15T} 1 38 Cl RCLI P (E-5) 1 

16 COLLAR 1 1 39 BOLT 1 

17 
11 SHIM 3 (24.2-32-2) 1 40 GASKET 1 

18 ! Cl RCLI P (S-24) 
' 

1 41 SPRING 1 

19 DOG CLUTCH 1 42 PIN, shift 1 
I 1 

I ' 43 PLUG 1 20 SH IM 2 ( 18.2-28-2) , , 
I -- - -- . --
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POWER "fRAIN -Quick Change EL433B, SW433C, GP433B, EW433C 

3-2-2 Construction 

Shifting from high to low or vice versa is made by operating 
the change knob on the top of the change housing. 
Operating the change knob makes the shift fork guide bar 
to move sideways. As shown in Fig. 3-13, the shift fork 
guide bar has three notches determining the positions of 
high (notch on the left) , neutral (notch at the center) and 
low (notch on the right) , and it is held in position by the 
shift pin f orced by a spri ng. As the sh ift fork guide bar 
moves, the shift fork attached to the shift guide bar moves 
sideways the dog clutch splined to the secondary shaft. As 
the change knob is shifted to ''High," the dog clutch 
meshes with the drive chain sprocket. On the contrary, 
when the change knob is in '' Low," the dog clutch meshes 

with gear 1. 

-

( JI 

I M 

J 

I , 

~ 

« D -- -~ -= ff fll 

-
~ =r - 1\-1. 

«1 )D -
Dog 
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al 
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, 
~ « " I Drive Chain Sprocket - .. . 

\ I 

.... I ~ 

-

- ..... 
I I I • - ~ 

" ~ 
r 

II ,, -

' 

~· 

3-2-3 Power Transmission 

A. High Position (In case of SW433C) 
When the change knob is in ''High," engine power is carried 
to the dog clutch splined to the secondary shaft, and then 
the dog clutch causes the drive chain sprocket (which 
meshes with the dog clutch) to turn. That is, the engine 
speed is not reduced by the quick change but is reduced as 
a gear ratio of 25: 14 from drive chain sprocket (14 teeth) 
to track drive axle driven sprocket (25 teeth). 

' , I I . 
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Fig. 3-13 
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POWER TRAIN - Quick Change E L433B, SW433C, GP433B, EW433C 

B. Low Position (In case of SW433C) 
With the change knob in ''Low," the dog clutch splined to 

the secondary shaft is meshed with gear 1, thereby turning 

the gear. As the gear turns, it turns gear 2 splined to the 

counter axle on it right end, by which the counter axle is 

turned. Gear 3 splined to the left and of the counter axle is 

meshed with gear 4, which is designed to turn free around 

the secondary shaft. Therefore, as gear 3 begins to turn, 

gear 4 is caused to turn. Through gear 4, engine power is 

carried to the drive chain sprocket. 

That is, the engine speed is increased from gear 1 ( 19 teeth) 

to gear 2 ( 18 teeth) and then reduced from gear 3 ( 14 

• 

LJ 

_. 
I n 

' • u 

~Gear 1 I' 

·-, ---19 
,,.,... - -

( ) - -
1( :eP 

-

• ~ 

L• g ,.. 
( }_ ~ ... 

I 
( ) Dog 

• \n 
.... • I • 

I \ --

-

teeth) to gear 4 (24 teeth). Accordingly, the gear ratio of 

the secondary transmission is: 

18 (gear 2) x 24 (gear 4) 

19 (gear 1 ) x 14 (gear 3) 

After reduced by the quick change the engine RPM is 

further reduced from drive chain sprocket (14 teeth) to 

driven sprocket (25 teeth) at a gear ratio of25 : 14, in the 

same manner as in the case of ''High." Accordingly, the 

total reduction ratio is: 

~ ~ : ~: (quick change) x 25/14 (Drive chain sprocket 

~ Driven sprocket) = 2.875. 
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POWER TRAIN - Quick Change E L433B, SW433C, GP433B, EW433C 

C. Disassembling the Secondary Sheave equipped with the 
Quick Change System 

C-4-1 Remove the brake in the same manner as in the case 
of the SL433B. The brake discs can be removed without 
being removed from the brake caliper. 

C-4-2 Remove the change knob. 

/ 

Fig . 3-15 

• --

C-4-3 Remove the two secondary shaft housing mounting 
bol ts. 

I . 

' -

Fig. 3- 16 

C-4-4 Pull out the left secondary shaft housing. 
For easy operation, tap the housing with a plastic-tip 
hammer. 

1 I " 

(.' 

~ -' \ I •••• I\ /"\ 

Fig.3-17 

C-4-5 The illustration shows the transmission in the 
secondary housing after the left secondary shaft housing is 
removed. A, B and C indicate the shift fork guide bar, 
secondary shaft and counter axle, respectively. Note that a 
shim is attached to the secondary shaft. 

\ 

c 
\ 

8 

\ 

Fig . 3-18 

C-4-6 After removing the left secondary shaft housing, 
remove the bolt as illustrated, and remove the spring and 
shift pin from the inside of the hole. 
The removal of the spring and shift pin in necessary. If 
they are kept in position, the shift fork guide bar can not 
be installed because its end is obstructed by the shift pin 
forced by the spring. 

\ 
Fig.3-19 

C-4-7 Remove both gears 1 and 2, and then pull out the 
shift fork guide bar. Next, remove the dog clutch. 

I 
, 

\ \ 
\ 

Fig. 3-20 
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POWER TRAIN· Ouick Change EL433B, SW433C, GP433B, EW433C, Ct1ain Case and Front Axle Removal 

C-4-8 Remove the circl ip holding the drive chain sprocket 
by using a clip plier. 

I 

Fig. 3-21 

C-4-9 As illustrated, pull the drive chain sprocket a little 
toward you, and a I low a sma 11 space to faci Ii tate the 
removal of the counter axle . 

Remove the counter axle. Note that there is a shim 
between gear 3 and right secondary housing. 

'/ 

Fig. 3-22 

C-4-10 To remove the secondary sheave ass'y from the 

secondary housing, follow the procedures given in the 
SL4338. Care should be taken not to drop the drive chain 
sprocket and gear 4 into the chain housing. 
Note that there is a shim between gear 4 and right 

secondary shaft. 

C-4-11 When installing the secondary sheave ass'y, be sure 

to feed Shell ALVAN IA grease #2 or #3 into each needle 

bearing. 
• 

C-4-12 Avoid operating the quick change system while the 

secondary sheave is in action • 

-60-

3-3 CHAIN CASE AND FRONT AXLE REMOVAL 

3-3-1 

To remove the front axle, fully slacken the track so that the 
front axle can easily be removed from the frame. 

Loosen the rear pivot bolt lock nut, and fully loosen the 

adjusting screw, or remove it from the p ivot bolt. 

\ 

0 

Fig. 3-23 
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Fig. 3-24 
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3-3-2 

Return to the left side of the snowmobile. You will find at 

the bottom of the chain case, the chain case cover. Remove 
the six retaining bolts and remove the chain case cover. It 
should be noted that an oil drip pan should be placed 

beneath the snowmobile as oil wil I drain out of the chain 
case once the cover has been removed. 
Note: 

Th is cover need only be removed if the driven sprocket 
is to be changed . 

\. 
\ 

-
-----

Fig .3-25 

3-3-3 

------
r ) 

Remove the fou r 13 mm bolts holding the chain case 

cover. On an 18 in. track model, the chain case top is held 
to the steering gate through the bracket. Remove the 13 
mm bolts, and remove the bracket. 

-
-

Fig. 3-26 

Fig. 3-27 

P.OWER TRAIN· Chain Case and Front Axle Removal 

3-3-4 

Position yourself at the right side of the snowmobile for 
• 

this next step. Pry off the rubber cap in the center of the 
axle housing. 

On a model equipped with a speedometer, remove the two 
10 mrn bolts, and remove the speedometer housing. 

-_./ l -

\ 

) 

Fig. 3-28 

I -

( 

~ 

\ -
I \ 

Fig. 3-29 

Remove the axle nut and bellevile washer with a special 
tool (Nut removal tool) or a 26 mm socket wrench. 

Fig. 3-30 • 
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POWER TiRAIN - Chain Case and Front Axle Removal 

The right-hand axle housing is held in place by three bolts 
(10 mm). At this time, remove the bolts from the frame 
and pull off the housing. 

) 

Fig. 3-31 

3-3-5 

Place the snowmobile with the left side up. 
Bend the lock washer flat, and remove the bolt. 
Then, either the sprocket or the cha in case can be removed. 
The sprocket is splined to the journal . 
When removing the chain case, the front axle should be 

shifted to the right as much as possible f or easy removal. 

... 

Lock w asher 
~ 

Fig. 3-32 

-
- .J . ,, 

' -- -
Fig • 3-33 
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3-3-6 

At th is time it w ill be necessary to tip the snowmobile on 
its right side in order to allow the ax le to be removed. 

( 

.. 0 0 

••• • • 
- - • • 

Fig. 3-34 

• 

3-3-7 

Reach underneath the snowmobi le and grab hold of. the 
axle. L ift up on the axle as far as poss ible so that the tip of 
the ax le w ill extend up out of the chain case ho le. Th is 
should allow you enough room to take hold of the right 
end of the axle, pul l it free of it s housing on the r ight-hand 
side, and pull the r ight end of the shaft backward and 
downward sliding the shaft free. It is most I ikely that the 
track wi ll drop out as the ax le is being removed. 
This completes the removal of the front axle assembly from 

the frame. • 

) 

' 

Fig. 3-35 
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• 
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• 
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3-4 FRONT AXLE INSTALLATION 

3-4-1 

When install ing the front axle, the front axle end should be 
inserted into the chain housing. With the collar, sprocket, 
and journal instal led on the chain housing , insert the front 
axle end into the chain housing. 

Fig. 3-36 

~OWER JiRAIN · Front Axle Installation 

Fig. 3-37 

For the subsequent operation, reverse the procedure for 
installation. 

• 
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POWER 'FRAIN - Front Axle Installation 

FRONT AXLE 

18 
I 
I 

17 • 

I 
• 

• @. 

14 

5 

I 

Ref. No. Description 

1 FRONT AXLE COMP. , , 
2 WHEEL, sprocket 1 
3 COLLAR 

I ~ 4 RIM, sprocket wheel 2 
, I 

5 
I BOLT 

I 6 WASHER, lock 
11 

I• 
7 GUIDE WHEEL COMP. 

I I 

' 8 PLATE 

9 PIN, spring 
: I 

10 
: 

Oil SEAL (SD-25-34-7) ' ' - - 11 .. 
- - -• 

• 

14 

16 
15 

12 
19 

I I 

13 

10 

8 

7 
15 8 

6 . 

9 

3 

. 

2 

4 

8 

7 

8 

Fig. 3-38 • 

O'ty Ref. No. . Descript ion Q'ty 

1 1 1 BEARING (B6004 special) 1 
1 12 Cl RCL IP ( R-44) 1 
4 13 HOUSING, front axle 1 • 
1 14 BOLT 3 
4 15 WASHER, spring 3 

I 2 16 WASHER 1 
2 17 NUT 1 
4 18 CAP 1 
4 19 CLIP, wire 1 

• 

1 
--

. 
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I 

TRACK DRIVE 31 32 

Ref. No . 

1 

2 
3 
4 
5 

6 
7 

8 

9 
10 
11 

12 
13 
14 

15 

16 
17 

18 

I 
I 

38 
21 

20 

-

, ~ 

' 

21 
20 

19 

Description 

HOUS ING, chain 

0 -RI N G (3.2-24.5) 

JOURNAL 
0 1 L SEAL (S0-40-55-8) 

Cl RCLI P ( R-55) 
BEARING (B6907 special) 

CO LLAR 

33 
\ 

3 

SPROCK ET, chain driven (23T) 
SPROCK ET , chain driven (24T) 

SPROCK ET, chain driven (25T) 
SPA I NG, belleville 
BO LT 
CHAIN 
CHAIN 
JOINT, chain 

CAP, housing 

RI NG, rubber housing 
GASKET 
PLATE 

BOLT 
WASHER 

30 
I 

34 

• 

-21 

35 
I 

22 

@'"@-: 20 

4 

5 

} 

, 

25 
/ 

· 19 

9 
10 

I I 

Fig. 3-39 

O'ty Ref. No. 

1 19 

1 20 
1 21 

1 22 

2 23 
2 24 
1 25 

26 
U.R 

27 1 
28 

1 29 
1 30 

U.R 31 
1 32 
1 33 
1 34 
1 35 
1 36 
1 37 

6 38 
6 
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POWER TRAIN - Front Axle Installation 

14 

-

23 

I 

~J2 
• • 

29 

24 
I 
I 
I 

@ 

18 
17 
' I 

• 

" .. ~ I 
~ , 

13 
15' ,~ 

16 ~-

Description 

BOLT 

WASHER, spring 
WASHER, plain 

CAP2 

BEARING (86303) 
01 L SEAL (SD-22-32-5) 

0 -RING (3.1 -113) 

HOUSING, secondary shaft left 
SEARi NG (B6203C3) 

WASHER 
BOLT 
BEARING (B6206C3) 

01 L SEAL (SD-35-48-5) 

. 

HOUSING, secondary shaft right 
PIN, dowel (4-17.8) 

Cl RCLIP ( R-62) 
Cl RCLIP (S-30) 

STAY 1 

BOLT 
NUT 

- - • 
·-- - - - -

. 
• O'ty 

5 

6 

6 
I' 

' ' 

' 
1 

1 I 

1 
" 2 

1 
1: 

1 
2 
2 
1 
1 
1 
2 

I 

• • 

1 ' 
1 

, , 
, , 

1 

1 
1 I 

- --. - -



• 

.------·- ·.,__-....... ......,,.:-n;o:::;=. =~ 
~~~~. -~ -- -----=-~ . . ~. ~----------------------~~ 

. l .. • • • 

J • I 

l • • • • 

- t 

• 

• , . 
' ' ; : t 

I ' 

I 
• 

: t ' • : 
• ! . 
: I I 
I • 
• • • • 

~ 

f 11 .. 
• • 

: 
•• . .. : 

• • • 

• • 

• 

I 

I 
• • 

• . 
• 

I 

• 

! 

I 

• 

• 

• 
I 

I 

• 

• 

POWER TRAIN - Bogie Wheels, Rear Axle Removal 

3-5 BOGIE WHEELS 

3-5-1 

Each set of bogie wheels is bolted to ears welded to the 
bottom of the chassis. Removal of these two bolts will 
alloy the bogie wheel assembly to be taken out of the 
chassis. The bolts are secured by lock washers. 

\ I I 

Fig. 3-40 
• 

3-5-2 

The individual bog ie wheels are rivetted together and 
cannot be disassembled; the bearings are sealed and not to 

require lubrication. 
If the unit is disassembled all the metal to metal surfaces 

should be greased. 

Precautionary Note: 
If the snowmobile is immobile or stored for more than 
a week, the rear of the machine should be raised and 
placed on blocks. Th is wit I prevent the rubber bogie 
wheels from flattening under the weight of the 

machine. 

Bogie wheel 

\ 
\ 

Suspension spring 

Fig. 3-41 

After the insta llation, bend the four spring end stoppers . 

- ---

Fig. 3-42 

3-6 REAR AXLE REMOVAL 

3-6-1 

Remove the t rack adjusting screw, pivot rear screw and 
collar , and then remove the rear pivot ar r11 and rear axle as 

an assembly f rom the f rame . 
As you may understand fr om the ii lustration, the rear ax le 
can not be removed from the dr ive track 1n this stage, and 

therefore, either of t he two pivot rear arms must be 
removed. To remove, loosen th~ nut using a 26 mm socket 

wrench , and remove the nut . 

- -
- -

Fig. 3-43 

Fig. 3-44 
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3-6-2 Rear Axle Disassembly 

Remove the 26 mm nut, and remove the remaining pivot 
rear arm from the rear ax le. 

Fig . 3-45 

Pull out the spring pin hold ing the suspension wheel . 

---
-

--= -- -- -- -

Fig. 3-46 

Straighten the four bolt lock washers, and remove the 
bolts. Ren1ove the rim, and then the sprocket can be 
removed. 

• 

Fig. 3-47 

• 

POWER TRAIN · Rear Axle Removal 

Sprocket 

Fig. 3-48 

3-6-3 Rear Axle Installation 

Before installing the rear axle, the bogie wheels must be 
installed on the frame. As illustrated, install the pivot rear 
arm on the rear axle with the rear axle positioned on the 

inside of the track. 
In this case, the rear arm pivot should be positioned outside 

of the track. Install the collar on the rear arm. 

\ 
\ 

\ \ 
• 

\_ 
I 

t_ 
"' I \ \ 

-

Fig. 3-49 

Insert the pivot rear screw into the pivot hole in the pivot 
rear arm, and secure the pivot rear arm to the frame . 

• 

Fig. 3-50 

• 

• 
• 

• 

• 
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POWER lRAI N - Rear Axle Removal, Track Removal 

Lightly turn in the track adjusting screw into the pivot rear 
saew hole to hold it in position. 

A 

\ -c;;;:cf 
~ 

Fig. 3-51 

I nstal I the rear spring . 

I -

---I I/ // --• 
' - ::::>: 

-

Fig. 3-52 

3-6-4 

The strength of the rear spr ing is adjustable to two 
positions according to snow and running cond itions. 
a) To make the steering more positive, the rear spring 

should be hung on the front hook to raise the rear of 

the machine. 
b) To increase traction, the rear spring should be hung on 

the rear hook to lower the rear of the machine. 

Fig. 3-53 
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Install the inside washer and plain washer, and secure the 
rear pivot screw w ith the nut. After tightening the nut, 

lock the nut with the cot ter p in . 

11 
I 

) 
\, 

' 

·. 

I 

Fig. 3-54 

3-7 TRACK REMOVAL 

3-7-1 

The f ront axle, rear axle, and bogie wheel assemblies must 
be taken out of the chassis in order t o remove the track. 
The track can then be I ifted out of the chassis. 

3-7-2 

If the center I ink plate of the drive track comes otf the 
sprocket, the dr ive track rubber wi l l be quickly worn due to 
contacts between the rubber and the sprocket. Therefore, 
t he drive track should be checked frequently . 

Fig. 3-55 

• 

• 

• 
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POWER TR~IN -Track Removal 

3-7-3 

When fitting the center link plate to the drive track rubber, 
it is advisable to use special jigs for easy and accurate work. 
Position the B position (of the jig) inside the track and the 

A portion outside the track. Install the two bolts in the B 
through the A and C jigs, and tighten them. Then, tighten 

. 
the center bolt. 
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STEERING (SKIS) & CHASSIS- Steering, Skis 
l 

CHAPTER 4. STEERING (SKIS) AND CHASSIS 

4-1 STEERING 

1. Maintenance 
The steering column support, relay rod , outside arms and 
ski columns should all be checked for tightness as often as 
possible. Loosening and excessive wear of any of these 
items can cause poor handling. The steering column 
support on the steering gate should be disassembled and 
lubricated periodically. The ski columns shou Id be lubri
cated with grease every 20 hours. Lubrication of all other 
steering linkage should be done every 40 hours. (See 
lubrication chart.) 

4-2 SKIS 

1. Maintenance 
Tightness of the steering column to the steering Ii nkage 
system is very important in controlling parallelism of the 
skis while the snowmobile is in motion. Skis are supported 
on 5 leaf springs that are pivotted at the rear of the ski and 
free to expand and contract on a wear plate at the front 
part of the ski. This wear plate should be greased often to 
reduce friction between the spring and \Near plate. 

2. Ski Parallelism 
Parallel ism of the skis is checked by measuring from center 
to center (outside of one ski t o inside of other ski}. 
Adjustment of parallel ism accomplished by adjusting the 
relay rod length. Correct center to center distance A of the 
skis is : 24.1 '' (613 mm) for the 15 in Track Model 

27 .1 ' ' (690 mm) for the 18 in Track Model 
Note: 

I 

Measure the distance between the skis (center to 
center) at the front ends and at the rear ends 
respectively . If the di ff erence of the value measured 
exceeds ±0.4' ' (±1 0 mm). adjustment is required. 

.......-. \ 

A 

( 

Fig. 4-2 

B 

• 

~ -
I 

... 

~ 
A 

.... 

• 
" 

~ -

~-

~ 

Iii 

,I 

-

A - B = +Q.4" 

(±10 m m ) 

I • 

1· ~ i Fig. 4-1 
• • •. I 
. f 

• 
• . 

• • 
r • 
t . 

I . 

• : •. t· 

• • . 
• . 

' 

• \ 
• 

~t I ; 
~ . 

• 
J 
• , 
' 

• 
• 
( 

• 

I 
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Fig. 4-3 
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STEERING (SKIS) & CHASSIS- Skis, Chassis and Shroud, Seat, Luggage Box 

The proper distance from center of the skis is shown 

above. To obtain this measurement place a ruler as shown 

in Fig . 4-3 above and adjust the relay rod as shown in 
Fig . 4-4. 

Relay rod 

\ 

Fig. 4-4 

4-3 CHASSIS AND SHROUD 

Descript ion - The chassis is of a monocoque design. It is a 

single unit stamped steel frame. Checking the chassis for 

corrosion and rust is very important to insu re strength and 

reliability. It any corros ion or rust spots are found, the 

area should be sanded and painted with a rust proof paint. 

Any welded and fo rmed parts of the frame should be 

checked per iod ically for cracki ng or break ing. 

When the machine is stored , the chassis should be coated 
w i th a film of oil or light grease to prevent corrosion and 
rust. 

The shround is painted f iberglass and should require little 

maintenance . Checking for cracking will insure it from 
serious damage. 

The windshield is dear PVC and shou ld require no 

maintenance. When it is cleaned, you shou Id attempt to 

wash off any d irt or mud first and then wipe it off. This 

will keep scratches to a minimum. 

-71 -

4-4 SEAT 

The seat is a single unit of foam chips covered with vinyl. 

If the machine is allowed to sit outside for any period of 

time, the seat can be removed to prevent weathering by 

unsnapping the cover from the chassis. 

4-5 LUGGAGE BOX 

The luggage box in the engine room is made of a glassfiber 

and secured with five pan head screws. 

As illustrated, the longer screw is used for position marked 

# 1 , while the shorter one is for # 2. 
The luggage box shou Id be used for storing spare oil, service 

tools, ropes, etc. Avoid storing such a thing as to cause a 

serious accident when the machine runs against something. 
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TIGHtrENING BOLTS & NUTS 

CHAPTER 5. TIGHTENING BOLTS AND NUTS 

The snowmobile tends to bounce up and down on rough 
snow-covered terrain, causing bolts and nuts to loosen. 

Head light rim bind screw 

Steering relay rod lock nut 

-
• 

• 

In particular , the bolts and nuts as il lustrated below should 

be carefu I ly tightened and locked with a bond, when the 

machine is serveced. 

Rear bumper b ind screw 

Oil tank bind screw 

Foo t-rest tighten ing bolt 

Fig . 5-1 
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ELECTRICAL - Ignition System, Lighting System, Wiring Circuit 

CHAPTER 6. ELECTRICAL 
• • 

6-1 IGNITION SYSTEM 6-2 LIGHTING SYSTEM 

Current for the ignition system is provided by the magneto 
assembly. The magneto assembly consists of the mag
netized rotating flywheel and the primary source coils 

(attached to the magneto backing p late). The action of the 
rotating flywheel generates a low voltage primary current in 

the primary source coils. This current is timed, by the 
opening and closing of the ignition points, to pass to the 
secondary (high voltage) coi ls at the correct moment. The 

secondary coi Is convert the pr imary voltage into high 
voltage current and deliver it through the high tension leads 
to the spark plugs . 

Lighting current is generated in a similar manner by the 
l ighting coil located on the point plate. The lighting system 
is of a balanced output type design for the head I ight and 
taillight. Overloading of the lighting system by adding on 
I ighting equipment is not recommended. Because the 
lighting sys tem is of a balanced output type, burning out of 
either the headlight or taillight can result in a heavy surge 
of electricity being forced to the remaining light bulb. The 
remaining bulb can also burn out because of this surge. 

6-3 WIRING CIRCUIT 

Models SW433C, SL338D, SL433B 

Stop Sw Br 

y 

y y 

L/W 

R/L 
L 

Gy-0 G-Br R-Y-L-Br R-G/W-L-Br 

OF F 0 x x x 
1 x 0 x x 
2 x x 0 x 
3 x x x 0 

'r----------G-------il. , _ _,,_, 
r--------~8------~ 
t--..-------y ~~ 

High 12V 60W 
• 

8 Low 12V 60W 

::::>-t-----B .-- 8~----++++4f------~ 

L L 
Stop lamp 12V 23W 
Tail lamp 12V SW 

• 

....-r---;----G Y-c::J- G y 
~---0-c:>- Q---. 

R/W 
~.-rY_,__ Gy -c::r G Y---. 

G 0 Qc:>Q 

R/W 
G Gy y~===~ 

..---~ 0 

Right-hand igni tion coil 

Spark plug 

Left-hand ignition coil 

------L...J Kil I SW 

B 

Fig. 6-1 
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ElECliRICAL - Wiring Circuit 

Mo dels EW433C, EL4338 1 

L 
Stop SW ""-

Br I 
~ 

..... I I R,~ L B. -y 
L/W 

lamp L L Stop 

y 
K~: 

y_ 
B B \ 

L [ Gy 
lamp L/W - 0 Tail 

12V aw Starter button 
R/L 

R/W Gy _Gy • 

• 
R/Y R w G Gvo 0 0 

~ .. 
R 

... ,...., R/W 
Rectifier G·'O y 

I 

G £ . v-; • , , , 

Starter B C> 4;.I ... 
switch , ..,. E 0 

~ 0 : A Cl 

a- 0 Q 

C> 0 0 

C> ""' 0 

Starter B/Y C> IC> v 0 

motor" 
0 C> -.,.. 0 0 ~ Cl 
~ 0 0 

'~ 0 • p r 
.... / 
~ B 

7 'r 

Models GP338, GP4338 

Stop sw. iB~r~l---_J 1 ... Ii . 
v R/wo n L 

y y 

/ ...... 
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ENGINE MAINTEN~NCE ·Ignition Timing 

CHAPTER 7. ENGINE MAINTENANCE 

7-1 IGNITION TIMING 

7-1-1 

Ignition timing is most accurately set with a point checker 

and a dial gauge. 

It is necessary to set the ignition timing at a specified 
position ±0.1 mm BTDC. 

If the ignition timing is f ound to be ±0.25 mm off the 

specified position, it must be corrected. 

7-1-2 

The following procedures for set ting ignition timing should 

be adhered to very closely: 
a. Clean the points by letting them snap closed on a strip 

of business card that has been dipped in lacquer 
th inner. The ca rd should then be drawn from between 
the points to remove residue. Repeat this procedure 
until the points are clean. 

/ 

( 

\ 

0 
• 

Fig. 7-1 

b. Remove the spark plugs and install the dial indicator 

and adaptor into the right-hand cylinder head. 

Fig. 7-2 

• 

• 

c. Remove the connector from the four lead wires - gray, 

orange, black and green - of the flywheel magneto, 
and connect the point checker's red lead wire to the 
flywheel magneto's gray lead wire. 

Then, ground the point checker's black lead wire to the 

cylinder or the frame. 

Fug. 7-3 

d. Rotate the crankshaft until the dial indicator shows the 
piston to be at top dead center. This is the point 
where the needle hesitates just before it reverses 

direction. Set the ''O'' reading on the face on the dial 
to correspond with needle position at this point. 

Fig. 7-4 
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ENGINE MAINTENANCE - Ignition Timing 

e. With the piston at top dead center, rotate the 

crankshaft backwards until the dial indicator reads 1.8 
mm before top dead center. 

• 

' ,J 
..,. 

• -I 

Fig. 7-5 

f. Adjust the points by loosening tl1e po int securing 
screws and moving the po int adjust ment wi t h a slo tted 

screwdriver. Set the adjustment so that the points are 

just opening at 1.8 mm BTDC . 

\ \ . 

~1 .. 
( ' 

, / I 

Fig. 7-6 
• 

• 

• 

g. Tighten the securing screws and recheck the tim ing. 
h. Repeat the above procedure fo r t he left -hand cy l i.nder 

and left-hand set of po ints. The lef t -hand primary 

ignition w ire is orange in color . 
i. There is on ly one poin t adjustment on the AC magneto 

when the timing has been adjusted correctly the po int 

gap wil l also be correct . 

When the mark on the flywheel magneto al igns with 

each of both right and left timing marks on t he stator , 
the piston heads are positioned 1.8 mm BTDC, 

respectively. 

When the mark on the flyw heel m agneto aligns with the 

pointer on the d inamo stator, a spark takes place (wi th the 

advanced ignit ion t iming) . 

Mark © © 

© 
I 
I 

..... -
© 

© © 

Fig. 7-7 
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7-2 CARBURETION AND FUEL SYSTEM 

Tl1e S L338D, S L433B, E L4338, SW433C and EW433C are 

equipped wi t h a KE IHIN diapl1ragm type carburetor 
CD42-38 (ven t L1 r i bore 38 mm) , the GP338 is with two 
KEIHIN diaphragm type carburetor C 038-30 (ventury bore 

Throt t le shutter J------~ 

Idle discharge port 

Slow adjusting screw 
I ~....,....,.~.....,.....,.....,.....,~~ 

Fuel pump diaphragm 

Fuel pump chamber 

Regula tor chamber 

M ain d iaphragm 

D iaphragm spr ing 

ENGINE MAINT:ENANCE - Carburetion and Fuel System 

30 mm), and the GP433B is two KEIHIN diaphragm type 
c.arburetor CD38-32 (ventury bore 32 mm). (These carbure

t ors are know as floatless type carburetors.) 

Secondary ventury 

Primary ventury 
• 

Main discharge port 

Choke shutter 

Main nozzle 

Main adjusting screw 

11111 

Inlet control lever 

Inlet tension spring 

~--------Outlet check valve 

Spr ing seat 

Screw 

L..--IL-J------~---- Lock nut 

Adjustment screw 

Fig. 7-8 

The d iaphragm carburetor draws the fuel at a proper rate 
from the fuel tank where the fuel is then metered t o the 
engine according to fuel consumption in the engine. 
The diaphragm type carburetor , adopted by Yamaha, has 
the following three main mechanisms: 
1. Mixing body supplying an air-fL1el mixture to the 

• en 1nge. 
2. Fuel pump drawing the fL1el from the fuel tank to the 

carburetor. 
3. Regu later maintaining the pump fuel pressure constant 

by reducing or increasing it in order to deliver a proper 

air-fuel mixture according to engine speed. 
The regulator of the diaphragm type c.arburetor plays a role 
similar to the float of the float type carburetor. The fuel 

level in the float chamber is likened to the regulator 
• 

internal pressure. 
Accordingly, the regu later internal pressure must be kept at 

a constant level just as the fuel _level of the float chamber 

type carburetor, because a proper air-fuel mixture must be 
supplied to the engine according to its requirements . . To 

this end, the regulator internal pressure (difference between 
the regulator set fuel level and the main and idle discharge 

• 

ports) must be optimum for feeding a proper air-fuel 
mixture . 
For this reason, the above mentioned three main com
ponents are arranged as follows: The mixing body is 
provided with the fuel pump, and the regulator is posi

tioned apart from the mixing body so that the regulator 
may maintain positive pressure. In addition, the regulator 
pressure setting is designed to be varied freely. The 
diaphragm for the fuel pump is made of thin stainless steel 
so that it quickly respondes to variations in engine speed. 
As a result, it may be said that the fuel pump is superior in 

discharge performance as well as in durability. 
As the engine runs, the pulses which are generated in the 

crankcase are carried from the impulse port to the fuel 

-77 -

• 

• 

• 

-

• 

I 

• 
• • • 

• 

• I 

• 

• 

.. 
• • 

' I • 

• • . ... 
' • • 

• 

• • 

• 

• 

' ~ 
• 

• • 



r__,, 57 

J. 
i: 
t 
• \ ' 
I 
S· 
I 
) . 

• 

•• 
I ' 

' '• i .. 

• I:. • . 
r i· 
I • • 
, I • 

I • I . .. 
I I ' , . . 

' 

I 
• 

J • • • 
• 
I . : .. . 
l 

' 
I . 
' 
• 
' . 
• 
I 
• 

ff 
I ~ 
! : 

I : . . 
I 

• • • 
•• ' . ' . 
, 
I 
• . 
! 

• 
• • • 

I 

I 

' . 
' . 
• 
I 

I 
• • , 

• 
• , 
• 
' • • . 

f 
• 

! • • 
I • 

I 
I ' 

t: 
I. . 
' 
• 

I 
I 
' 

~ · • 

• 

f. 
• 

' 
l. 

• 
• 

. 
' 
{; 
I 
l • r, 
1, 
II 
I· 
I' I 
I 
I 
i 
I 
I 
• I • I 
' • 
' ' I 
I 
I 

I 
• 
I 
• 
• 

il 
f i 
11 

{1 
\ 

• 

f 

~ 

• 

.. 

• ' 
• 

l 

• • ' ~ 
' l} 

·1 
'· t : , . 
". • 

I . , 
I 
• 
I 

' ' I 

• • 

• 
~ 
i 
' I I 

~· 
If ' 

f' J. 
a' 
l l • 

• 
• • 

I 

' 1 
' 

• 

~ 
j 

• 

I 

• 

- ·- ·- -- ... • 
_ ,.,___ 

'.EC ., •--- Z $ = - . .._.__,.,. "' --.... -.. . ..... 

ENGINE MAINfENANCE -Carburetion and Fuel System 

pump driving chamber, thus vibrating the fuel pump 
diaphragm. As a result, the fuel is drawn from the fuel 
tank , through the fuel p ipe and inlet check valve, into the 
fuel pump chamber. Then, the fuel continues to flow 
through the outlet check valve and inlet control valve into 
the regulator chamber . 

When the fuel flows into the regulator chamber , the main 
diaphragm is given a downward force, and at the same time, 
the diaphragm control lever is moved down at the one end 
and moved up at the other end. This causes the inlet 
control valve (needle) to move up to it s closed posit ion and 
stops the flow of fuel into the regulator chamber . 
As the fuel level loweres, the pressure aga inst the main 
diaphragm decreases and the ma in diaphragm spring over
comes the force o f the inlet tension spr ing, thus pushi ng up 
the inlet contro l lever at the one end. Th is causes the inlet 
control lever to move down at the other end , and al lows the 
inlet control valve to move down. A t th is movement , the 
fuel begins to flow in. This is, as the fuel lever in the 
regulator chamber lowers, the inlet con tro l va lve opens. On 
the contrary, as the fuel leve l r ises, t he inlet control va lve 
begins to close. 
In this way, the balance between the main diaphragm spring 
tension and the inlet tension spr ing tension maintai ns the 
fuel level constant , and the fuel is fed to the engine. At low 
speed , the fuel is drawn into the engine through the idle 
discharge port alone . 
With 1 /4 throttle or more, the fuel is drawn through the 
main discharge port and fully atomized in the primary 
venturi , being supplied to the eng ine. 
The fuel is controlled by the slow adjusting screw at low 
speed and by the main adjust ing screw at high speed at a 
proper rate according to fuel consumption in the engine. 

7-2-2 Carburetor Setting 

All carburetors are subject t o strict testing before sh ip
ment. Therefore, no attempt to touch the adjusted points 
should be made unnecessarily, otherwise the performance 
of the carburetor will be impaired. If the carburetor is 
checked , cleaned, or disassembled f or replacement of parts, 
or used under special atmospheric conditions, or at alt itude, 
the following procedures must be f o llowed w ith specia l care 
for readjustment . The adjustment points are t hree places 

as follows: 
1. Slow adjusting screw controlling the mixture at idl ing 

speed. 
2. Throttle. stop screw (idle speed screw) controlling the 

idling speed. 
3. Main adjusting screw control I ing the air-fuel mixture 

while the throttle shutter is past 1 /4 throttle. 

• 

7-2-1 To Remove the Carburetor 

To rern ove the carburetor, disconnect fLiel line, pressu re 
pulse l ine, disconnect the pump operat ing rod and then 

loosen the carburetor from tl1e cy linder. 
Cleaning of the carburetor and any carburetor parts shou ld 
be done in clean gasol ine on solvent. After any dirt of film 
built-up has been removed , all parts should be blown off 

wi th an air hose. 
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Left cylinder Right cy linder 
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Pressure pulse Ii ne 
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Fig. 7-9 
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Fig. 7-10 Single carburetor 
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T hro t tle stop 
screw 

-78- . 

• 

' 

• 

' 

• 
' • 
• 

• 

• 
• 

• 

I 

I 

t 



• 

~ - - - - · Main 
...J.,:.~\--~--adjusting 

Slow 
adjusting 
screw 

' 

\(7 
~ 

(;::'\ -

Fig. 7-11 Single carburet or 

Fig. 7-12 Twin ca rbL1retor 

\ 
\ 

I --

screw 

\ /---
' ( -

• 

Slow adj usti-ng Main adjusting 
screw ~ screw 

~~ '\ 
Fig. 7-13 Twin carburetor (left-hand side} 

• 

/ '-·· 
Slow adjusting 

Fig. 7-14 Twin carburetor (right-hand side) 

ENGINE MAINTENANCE - Carburetion and Fuel System 

The setting is done with the consideration that the 
snowmobile is used in winter at low altitude. If the 
snowmobile is operated at high altitudes or under special 

atmospheric conditions, the specified setting may not be 
suitable. Accordingly, the carburetor may be readjusted so 
that its performance wil I be maximum. 
The adjust screw should be turned out from a lightly seated 

position according to the following table. 
Number of turns to be backed off '. (See following table) 

Slow Adjusting Screw Main Adjusting Screw 

SW433C - -
-

SL4338 1 1-3/8 

EL433B 
. 

1 1-3/8 

EW433C 7/8 • 1-1 /8 
- -

GP4338 - -
SL338D - -

. - - -

GP338 - -
-

• 

7-2-3 Fuel Level Adjustment 

The Keihin carburetor is provided with a level pipe which is 

used for fuel level adjustment. When adjusting the fuel 
level, remove the level pipe cap and start the engine. Keep 
the engine speed at idling speed, and the gasoline will rise 

up to the specified fuel level . 
If the fuel level is not in this range, loosen the fuel level 
adjust screw lock nut , and adjust the fuel level by turning 

ir1 and out the fuel level adjusting screw, located on the 
. bottom of the carburetor. 

=--'1> 
~ - -\-0 , 

"\H ,£, .... "' \ 
\>.;.l'_..I ~I~ 0 :: 

Contacting surface A 

\ \ ( -
-I .. 
' \ 

• -

Fig. 7-15 
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l 
" \ 

F ig. 7-16 

The f uel level var ies from 

refer to t he table below. 
rnodel to model . For detai Is 

(A is contacting surface) 

SW433C 
+ 0 + 0 

A - 1 0 mrn (A - 0. 39 4 in} 

SL338D 
+ 0 + 0 

A_ 10 rnm (A_ 0.394 in } 

SL433B A + 0 + 0 
- 10 m111 (A_ 0.394 in} 

EW433C A+ 0 + 0 
- 10 mrr. (A_ 0.394 in) 

EL433B 
+ 0 + 0 

A_ 10 mn1 (A_ 0.394 in) 

GP433B A+2 
-5 

n1m (A + 0.078 . } 
-0.197 1

n 

GP338 A+2 + 0.078 . 
mm (A_ 0 _ 197 1n} -5 

7-2-4 Idling Speed Adjusb11ent 

• 

The idl ing speed should be set according to the fol lowing 

table . 

' I Idling r .p .m . 

SW433C 1,800 r .p.m . 

SL433 B 1,800 r .p .m . 

EL433 B 1,800 r .p.m. 

EW433C 1,800 r .p.m. 

GP433B 2,200 r.p.m. 

SL338D 1,800 r.p.m. 

GP338 2 ,400 r .p.m. 
-

For smooth idling, the slow adjusting screw must be 
correctly set so that an optimum fuel -air mixture m ay be 

fed to the engine. The setting of the slow adj usting screw 

will greatly affect the engine performance from st arting to 

acceleration in the range of low and medium speeds. 
Turn in or out the slow adjusting screw, and when t he 

engine speed reaches its maximum, back out the screw 1 /8 

- 80-

t ur n to enrich the mixture a little . 
The final adjustment of idling speed is made by the throttle 

stop screw (idle speed screw) . The t hrottle stop screw is 

closely related to tl1e slow adjust ing screw in the adjust

ment of id l ing speed. T l1ei r positions cause the engine 

speed to increase or decrease, but by turn i11g in and out the 

throttle stop screw, the final adjustment should be done so 

that the engine may run idle at specified r .p.m. 

7-2-5 Adjustment Sequence is as Fo llows: 
(In case of single carbu retor ) 

{1} Back out the slow adjusting screw from a lightly seated 

position, at the same time, the setting of the ma in 

adjusting screw should be adjusted to factory recom

mended setting. 

1 I l I 

I--; \ \ 
\ 

l 

I 

Fig. 7-17 

(2) Start the engine and let it warm up . 

(3} Increase the engine speed to speci fied r.p.m. by use of 

the throttle stop screw . 

• 1 

(@ 
I 

Fig. 7-18 

(4) ~urn the slow adjusting screw in or out 1 /8 turn each 

time and when the idl ing speed reaches its maximum 

and becomes stable, stop turning the screw. Adjust the 

thr~ttl~ stop screw once aga in, and set it so that the 
engine rdle at specified r.p .m. 

(5 ) Back off the slow adjusting screw 1 /8 turn. 



7-2-6 Main Adjuster Adjustment: 

The main adjusting-screw is used to adjust the air-fuel 

mixture when the snowmobi le runs at high-speed. Adjust
ment should be made so that the mixture becomes as rich 
as possible, provided that the engine still runs smoothly. 
(Th is is necessary to prevent engi ne overheating.} 

• . ' 
• 

• • • 

Q • 
• 

Fig. 7-19 

For adjustment , follow the following steps: 

1. First, back out the main adjusting screw as specified. 
2. To adjust the mai n adjusting screws, run the snow

mobile at high-speed and find the range of setting 

positions (number of turns ou t ) at which the engine 

runs cleanly. Set the ma in adjust ing screw to a 
position where the ri chest practical mi xtu re is 
ob tained . For this adjustment, the main adjusting 
screw shou Id be turned 1 /8 turn or less each ti me. 

3. To test the engine, quickl y bring the throttle shutter to 
fu I I-open from idling posit ion and acceleration the 
snowmobile. Then, watch the performance of engine 
operation. 

4. After running at high-speed, check the spark plug for 
colorati on for an indication of carburetor mixture. 

5. Run the snowmobile at high-speed, and test if the 
engi ne wi 11 pick up speed smoothly. Repeat the 
adjustments as specified in 1-2 if necessary. 

Note: 
When the snowmobile is used under severe condit ions 

the following spark pl ugs may be selected : NGK 
B-7HS, 8-BHS or Champion L-3G. 

ENGINE MAIN1iEN"NCE - Carburetion and Fuel System 

7-2-7 Twin Carburetor Adjustment 

Adjusting the throttle shutter opening. 
With two carburetors, the throttle shutters must be so 

adjusted that both are the same in opening. 
To adjust the throttle shutters, follow the steps as specified 

below. 

-

I 
9 8-·@,. 7(~1 -
"'\._, l-I - "-' - .:....:.__,// _, '--" - ---........ 

Fig. 7-20 

Knob 

Fig. 7-21 

0 
00 

~ 

\ 

Float 

• 

(1) Attach the carburetor balancer to the left-hand car
buretor inlet. 

• 

Fig. 7-22 

• 
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(2) Adjust the engine speed to the specified idling speed. 

''''! 

- -
Fig. 7-23 

(3) Adjust the balancer so that the balance float will move 
to the center of the scale. (The adjustment can be 
made by turning the knob in the center of the 
balancer.} 

( 

-
--

- -
I I I 

Fig. 7-24 

(4) Attach the balancer to the right-hand carburetor air 
funnel. Then, check the float for position. 

• I 

\ \ 

• 
~ 
lb ~ 

~ 

::::: -::::. 
!3 

I 
& I/ 
• 

Fig. 7-25 

(5) If the float is above the scale center, loosen the throttle 

synchronizing screw. If the f I oat is below the scale 
center, tighten the throttle syncl1ronizing screw. Tl1en, 
turn the knob in the center of the balancer so that the 
float will move to the scale center. 

I I _....-

F ig . 7-26 

(6) After the adjustment , set the th rattle stop screw so 
that the engine idles at a specified speed. 

__ __., 

Fig. 7-27 

7-2-8 Main Adjusting Screw and Slow Adjusting Screw 

On a twin-carburetor, both main adjusting screw and slow 
adjusting screw are positioned, respectively, on the right 
side of the right-hand carburetor and on the left side of the 
left-hand carburetor in order to provide easy access . 

I 
I 

loo 110 0 

I 
.~- I -1-1-ti:h.Eµ-,,--n-- i -/-!;'ue=~h~ 
---4 l i-----. rt'=~ 

Main adjusling screw Gear Main adjusting screw 

Fig. 7-28 
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7-2-9 Adjustment 

Both main adjusting screw and slow adjust ing screw can be 
adjusted in the same manner as in the case of a single
carburetor, and both right-hand and left-hand ca rburetors 
are identical in construction. Therefore, in this section, the 
right-hand carburetor is referred to. 

(1) Back out the slow adjusting screw from a lightly seated 
posi tion, at the same time, the setting of the main 
adjust ing screw should be adjusted to factory recom
mended setting. 

/ _ 
----1__ () 

I I 

I 
I 

I , 
• 

I 

I 11/ /' 
~ ,,.... 

. / 

/ ------
/ / - ----~ / ' r;;=;-n,,- n-,,-, 

Fig. 7-29 

(2) Start the engi ne and let it warm up. 

(3) Increase the eng ine speed to speci fied r.p.m. by use of 
the thrott le st op screw. 

• 

I ' I -- ?!J,1 r- ~ -
""" • ~c 

' 

Fig. 7-30 

(4) Turn the slow adjusting screw in or out 1 /8 turn each 
time and when the idling speed reaches its maximum 

· and becomes stable , stop turning the screw. Adjust the 
throttle stop screw once again, and set it so that the 
engine idle at specified r.p.m. 

(5) Back off the slow adjusting screw 1 /8 turn. 
Main Adjuster Adjustment 

The main adjusting-screw is used to adjust the air-fuel 
mixture when the snowmobile runs at high-speed. 
Adjustment should be made so that the mixture 
becomes as rich as possible, provided that the engine 
still runs smoothly. (This is necessary to prevent 
engine overheating) 

ENGINE MAINTENANCE - Carburetion and Fuel System 

For adjustment, follow the following steps. 
1. First, back out the main adjusting screw as specified. 
2. To adjust the main adjusting screws, run the snow

mobile at high-speed and find the range of setting 
positions (number of turns out) at which the engine 
runs clean ly. Set the main adjusting screw to a 
position where the richest practical mixture is 
obtained. For this adjustment, the main adjusting 
screw shou Id be turned 1 /8 turn or less each time. 

/1 

•• 

Fig. 7-31 

3. To test the engine, quickly bring the throttle shutter to 
full-open from idling position and acceleration the 
snowmobile. Then, watch the performance of engine 
operation. 

4. After running at high speed, check the spark plug for 
colorat ion for an indication of carburetor mixture. 

5. Run the snowmobile at high speed, and test if the 
engine will pick up speed smoothly. Repeat the 
adjustments as specified in 1-2 if necessary . 

• 
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ENGINE MAINTENANCE - Carburetion and Fuel System 

How to Overhaul, Replace Parts, Adjust (SW433C, SL4338, EL4338, EW433C, SLJJBD) 

After re-assemuled, readjust fuel level or the regulator completely. 

Never try to overhaul or replace the 
throttle valve or shaft. 

Never damage the top of the 
adjuster. 

@ 
• • • 

------@ 

Do not try to overhau l or replace the 
choke mechanism recklessly. 

If the shaft is bent, or the lever is 
dan1aged, can replace . 
Be careful not to lose the friction ball 
or the spring. 
After replaced the choke valve fi xing 
screws must be hammered firmly. If 
not loose screws may cause a fetal 
damage for the engine. 

Never forget to insert ring. 

When replacing, confirm if the orifice 
of the body is smooth. 
Too tight screwing may damage the 
taper of the adjuster or the orifice of 
the body when replacing. 

CD When assembl ing CD ®@ © ® @ 
"'=~ r------- - - - -- care should be taken . 

® 
All the fuel passages must coincide. 

• 
Confirm the correct position. ® 

> 

~~)~----® 

When assembling the check valve, 
ensure all the outer lip of the check 
valve fit in the hollow of the pump 
body, and also ensure the valve seat of 
the pump body and six ports of the 
check valve coincide completely. If 
not, the pump may not actuate, or 
show poor performance. 

@ Secure firm ly. 

Secure firmly. Do not damage the tip of the taper. 

- ® 
When the tip is worn or damaged, 
replace with @ by assembly. 

Deformed sPring may result poor per-

formance. @--------.:o 
When assembling, ensure the spring is ~~":::ii 

0 ~ -------@ 

in correct position for the guide of the r..:::::::=::=;~, 

lever. 

Confirm if the action is enough smooth. 

I ~~-------'z2' 
@--~~~~--~r-----==-------~====~\!:!:) 

Tak e care not to make any flaws inside 
and the seat section . • 

• When the seat section is worn or 
Insert correctly in the hollow of the • damaged, replace with @ by assembly. 
pump body. @ 

The outer lip must be correctly posi
tioned when assembling. 

Never pull or bend. @) 
Handle the diaphragm spring carefully. 
If pulled or bent, spring may effect 
poor performance. 
When diaphragm spring is replaced, 
readjust fuel level of the regulator. 

@ 

Secure the nut after fuel level adjust
ment. 

• 

..... @ 

• 

Fig. 7-32 
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ENGINE MAINTENANCE· Carburetion and Fuel System 

How to Overhaul, Replace Parts, Adjust (GP338, GP4338) 
A f ter re-assembled, readjust fuel level or the regulator completely @ 

@ ®@@ 

@ 

@ 

@ 

® 

\~~ 

® 

@ 

Never try to overhaul or replace the 
throttle valve or sl1af t. 

r----@ 
I 

@ 
Do not try to overhaul or replace the 
choke mechanism recklessly. 
If the shaft is bent, or the lever is 
damaged, can replace. ®---

@ 
Never damage the top o f t he adjuster. 
When replacing, confi rm i f t he orifice of 
the body is smooth. @-----' 

Be careful not to lose the friction ball or 
the spring. 
After replaced the choke valve fixing 
screws must be hammered firmly. If not 

Jtr/"'t"'•'l oose screws may cause a fetal damage 
Too tight screwing may damage the 
taper of the adjuster or the orif ice of the 
body when replacing. 

• 

• 

f or the engine. 

© 

© 

® 

® 

(j) 

0 

0 0 
0 

0 0 

• 

Ml\@ 
0; 0 

0 
0 0 

0 

When assembling © @ @ (1)@ 
care should be taken . 
Al I the fuel passages must coincide. 

\------@ 

®-Confirm the correct position. 

'''<' ~- ~----~ 
-.,. When assembling the check valve. ensure 

all the outer lip of the check valve fit in 
the hollow of the pump body. and also 

@ ensure the valve seat of the pump body 
11. / Deformed spr ing may result poor per- and six ports of the check valve coincide 
([} d' @ ~ formance. . . . completely. If not. the pump may not 

@ When assembling, ensure the spring is in actuate, or show poor performance. 
~ correct positio n for the guide of the A. Do not damage the tip of the taper. 

® lever. ~- ·w-@ 
@ ·~ 0-@ 

~ Never pull or bend. @~ • @ 

® 
~~---@ Handle the d iaphragm spring carefully . ®~ 
- If pu lled or bent, spring may effect poor_.-

--------® 
• ... r.a 
~----~ 

4 @-------
@--~@.} 
@ ~ 

---- ---"'@ @-

@----;o~ o 
c. c.> 

• 

-@ performance. Confirm if the action is enough smooth. 

• • 

..____ .. 

When diaphragm spring is replaced, read-
just fuel level of the regulator. @-6 

@) Secure firmly. 

@ 

® 
@--~,_-Insert correctly in the hollow of the 

pump body. 

I 

Fig. 7-33 
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@ ~ The outer lip must be correctl:y posi· 
@- e tioned when assembling. 
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ENGINE MAINTENANCE -Carburetion and Fuel System 

Trouble Shooting 

Trouble 

1. Overflow 

2. Hard starting 

3. Rough idling 

Cause 

o Inlet valve is dirty. 

o Inlet control valve does not c lose perfectly. 

o Inlet control 

smoothly. 
valve does not operate 

Standard surf ace 

Adjust tl1e edge of the 
lever to 0.0012" (0.3 n1m} 
higher position from the 
standard surf ace. 

too high A 

I 
push up (bend) 

proper a 

0.0012" (0.3 mm) ± 0.1 

Standard surface 

too low c 

Fig. 7-34 
push down 

o Main diaphragm is not correctly installed. 

o Regulator internal pressure is too high. 

o Fuel passage is clogged. 

o Fuel pump is inoperative. 

o Choke does not open perfectly. 

o Fuel supply is insufficient. 

o Fuel supply is in excess. 

o Adjustment is incorrect. 

o Inlet control lever end is incorrect in 

height. 

o Fuel pump operation is not smooth. 

o Both carburetors do not synchronize. 

-86-

Re111edy 

Remove inlet valve and clean it. 

Replace i11 let control valve. (When rep lacing 

it, make sure the seat SL1 rface is free of 
scratcl1es.) 

1. Repl ace iril et control lever. 

2. Reinstall inlet control lever correctly. 

(Adjust the end o f lever t o the position as 
sl1ovvn in Fig. 7-34 .) 

Rei nstal I main d iaphragm correctly . 

Reduce the pressure. 

Clean fuel passage with gasoline, and bl ow it 

.out carefully with air. 

Check impulse port, fuel pump diaphragm, 
and check valves (inner and outer). 

Reassemble it correctly. Check the l inkage 

between both carburetors. 

Use primer pump. Refer to Starting Proce

dures on the following page. 

Refer to C of Starting Procedure. 

Readjust as specified. Particularly, check 
regulator fuel lever and readjust as required. 

Readjust. (Refer to ''Overflow''.) 

Refer to ''Hard Starting''. 

Check synchronization. 
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ENGINE MAINf.ENANCE - Carburetion and Fuel System 

Trouble Cause Remedy 

4. Engine speed 

wi 11 not increase. 

Main adjust ing 

screw is no t 

workable. 

o Main adjusting screw adjustment is im
proper. 

See 81 page 83 and readjust. 

Note: 
1 . 

o Fuel pump is faulty. 

Fig. 7-35 

o Fuel passage is clogged. 

In order to maintain the diaphragm carburetor in 
good condi t ion it must be cleaned and checked 
period ica I ly. Dust and careless hand I ing are the 
major causes f or carburetor malfunctions. Clean
ing and check ing shou ld be conducted in a clean 
place. For cleaning, gasoline should be used. 
Solutions incl uding alcohol, acetone, lacquer, 
t hinner, benzol, etc. should not be used as cleaning 
agents for they will damage the synthetic rubber in 
the carburetor. 

-87-

Air is in fuel pump. 

Remove plug screw, and bleed air at idling 

speed. (Fig. 7-35.) 

Overhaul carburetor. 

2. When the primer pump is used for the diaphragm 
type carburetor, it should not be squeezed more 

than one time or an excess amount of fuel wil I be 
fed to the cylinder. 

3. Fuel filter is attached in the fuel tank. 

It is advisable that it be replaced with a new one 

each season . If the filter is found faulty (obstruct
ing the fuel flow or having a breakage in the 
element), it should be replaced in the form ,of an 
assembly unit. 

• 

' 

• 
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ENGINE MAINTENANCE · Carburetion and Fuel System 

CARBURETOR 

• 

- -- - - ' ' 

Ref. No. ' Description 
I ' 

Ii 0-1 CARBURETOR ASS'Y 
I ' I 

'' 1 GASKET 
. 2 I DIAPHRAGM, pump 

3 
I 

BODY, pump 1 
4 I 

GASKET I 

5 VALVE, check 
I 6 BODY.pump 2 

! 7 
I 

VAL VE. needle 
, II 8 PIN, valve 
I 9 SPRING, arm 

I ' 

' 10 ARM, float 
' 11 PIN, arm 

, , 
12 SCREW, oval head • 

' 
l 13 WASHER 

14 PIPE, fuel level 
I 

15 SCREW 
I 16 CAP, blind 

' , , 17 SCREW, plug 

• 18 WASHE A, plain 
• 

' 19 DIAPHRAGM 
' r 20 ' SPRING, main diaphragm 
I I 

21 SEAT, spring 
. I . - - - - - - ---- - - - - ,, -

• 

36 

I, , , 

• 

., - -
-' - ,,. 

4--1 
0 

0 0 

Q-16 

' 6 

9 t}, f '-J,I 

19~1) 12 
14 13 

15 

20 0 

21---~ 

22 ___ , 

25----

Fig. 7-36 

. -. -..._.r-- 23 

a.-24 

O'ty Ref. No. 

1 22 
2 23 
1 24 
1 25 
1 26 
1 27 
1 28 
1 29 
1 30 
1 31 

1 32 
1 33 
1 34 
2 35 
1 36 
1 37 
1 38 
1 39 
1 40 

' 
1 

' 
41 I 

1 42 ' 

1 
I~ 
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I 

Description 

BODY, pump 3 

NUT, lock 
SCREW, stop 
SCREW, panhead 
0-RING 
WASHER , plain 
SPRING, slow adjuster 
SCREW, slow adjuster 
0-RING 
WASHER, plain 
SPRING, main adjuster 
SCREW, main adjuster 
SCREW, stop 
SPRING, stop sere.IV 
BRACK ET, throttle 
BOLT 
WASHER, spring 
PLATE, stay 
SCREW, panhead 
WASHER, spring 
SC REW, panhead 

- --

O'ty 

1 
1 
1 
6 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 

I 
' 

I 1 
1 

' 



7-3 AUTOLUBE 

1. The autolube tank should be supplied with YAMA
LUBE or another suitable oil for two-stroke aircooled 
engines. Check the rubber hose from the tank to the 
oil pump for obstructions from pinching or damage. 

Note: 
Two stroke oil is recommended for the extra added 
protection it offers. However automotive oil of SAE 
''MS'' designation is suitable. Use a 1 OW-30 weight. 

Fig . 7-37 

ENGINE MAINTENANCE - Autolube 

2. Adjustment of the pump. 
1) Fully open the carburetor throttle valve. 
2) Turn pump control lever so that it is set to the 

match mark on the oil pump. 
(Adjust ca~ be made by turning the pump control 
rod nuts.) 

3) After adjustment fully tighten the nuts, by holding 
bottom nut while tightening top nut. 

' 

When fully open the carburetor, mold as shown in Fig. 
7-38 and adjust to the marking . 

• 

• • • 

•. 

Fig. 7-38 

Pump control lever r\ 
Full th rott le \ \ 

At maximum stroke o f the pump d ismounted from the snowmobile 

' 
\ 

\ 
I 0 

I ~~ ----• 
' • . 

• • 
I 
I 

--, I 

I '6 
I (0 

o I 
o 1 
~/ 

Throttle opening at idling speed 
I 

• 

I 

.... --

I 

\ 

Carburetor 

·- - Pump control rod 
\ \ 

Sharded-portion (Anti-freezing grease is applied) 
\ / 

Adjust pulley cover 

\ 

• 

• 

Note: 

When overhauling the oil pump, feed 0.4 gr of 
anti-freezing grease (Aero Shell 7A or Beacon 325) into 
the pump control box. 

Fig. 7-39 • 
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. ENGINE MAINJENANCE - Autolube 

To set the pump control gears in the pump control box, 
bring the match marks of both gears in line. 

..... " - -

Fig. 7-40 

• 

• 

•• . , ... - ·.· . 

• 

• 

1. Avoid disassembling the pump control gear, adjusting 
pulley cover and · pump contro l lever as much as 

possible. If they are in need of disassembly, markings 
should be given to these parts prior to the disassembl
ing, so that both gear st1aft and control lever may be 
correctly reassembled. 

2. The adjusting pulley cover, if once removed from the 
adjusting pulley, shou ld be reinstalled, and the gear 
timing must be set. These two gears should be meshed 
so that the markings match. 

Note: 

-90-

When the pump control lever reaches the maximum 
working range, the center I ine of the lever and the 
marking on the case should be in line. In this case, the 
carburetor throttle valve is in the f u II -open position. 

• 

• 

• • 

• 

\ 

• 

l 

i 
f 

I 
• • • 

' • • 
' l 
• 

i 
' ; 
• 
l 

l 

' I 

I 
I 
• • 
I 

l 
• 
• • 
i 



Ref. No. 

0-1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

24 )----, 

33 

16 

rr 

f----34 

27 

31 

18 

25 

28 26 

Description 

GAS KET, pump case 
01 L PUMP ASS'Y 
GAS KET, pump case 
SCREW, panhead 
SHIM, plunger (5.8-10-0.1) 
PLATE, adjusting 
WASHER, spr ing 
NUT 
01 L SEAL (S-10-21-5) 
PLATE, starter 
PIN, cotter 
BALL (5/32'') 
SPA I NG, check bal I 
GAS KET, banjo bolt 
WASHER, special 
BOLT. banjo 
GASKET, banjo bolt (6-13-0.1) 
BANJO, deliver pipe 
CL~ P, delivery pipe 

23 

16 

4 
5 

6 
2 

Fig. 7-41 

Q'ty Ref. No. 

1 18 
1 19 
1 20 
2 21 
1 22 
1 23 
1 24 
1 25 
1 26 
1 27 
1 28 
2 29 
2 30 
1 31 
1 32 
1 33 
4 34 
4 35 
4 36 
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ENGINE MAINJ.EN~NCE - Autolube 

I~ 

I~ 

®----13 

r 

BOLT. banjo 1 

12 

I I 

10 

Description 

PIPE. 6 (3-120) 

7 

PIPE, delivery right (3-170) 
SCREW, bind 
GASKET. breather (4.2-8.5-0.5) 
BOLT, banjo 2 
GASKET, banjo bolt (6-1 3-0.5) 
COVER. adjust pulley 
SCREW. panhead 
SCREW, panhead 
CAP. pump 
GEAR , pump control 
LEVER, pump control 
WASHER, plain 
WASHER, spring 
SCREW, panhead 
ROD, pump control 
PIN, cotter 
NUT 

• 

9 
8 

Q'ty 

1 
1 
1 

• 1 
1 
2 
4 
1 

2 
l 
1 
~ 

1 
1 
1 
1 
1 
1 
2 

• 

• 

• 

• 

• 

-
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ENGINE MAINTENANCE - Top End Maintenance 

7-4 TOP ENO MAINTENANCE 

1. Since the formation of carbon is a product of 
two-stroke operation, decarbon ization at regular inter
vales is essential. Removing the cyl inder head and 
scraping the carbon from piston crown and cylinder 
head shou Id be done at every tune-up or every 40 
hours of operation. 
During every other decarbonizat ion, the cylinder 
should be removed and the exhaust port decarbonized. 

· O 

0 o--
-

Fig. 7- 42 

2. When the cylinder and piston are removed, there are 
several checks which should be performed. First of all, 
the cylinder bore shou Id be checked for wear or 
scoring each time it is removed. The ' 'out of round'' 
and ''taper'' can be checked with an inside micro
meter. The out of round of the cylinder bore ci rcular 
direction 90° at a ti me. The difference in measure
ments should not exceed 0.002'' (0.05 mm). 

Honing or reboring should be done if this tolerance is 
exceeded. Taper of the cylinder bore is measured by 
moving the micrometer from the top to the bottom of 
the cylinder being careful to miss the port openings. 
The difference in these measurements (between top 
and bottom) should not exceed 0.002'' (0.05 mm). If 
upon inspection of the cylinder bore, scoring of the 
cylinder wall is observed hone or rebore until these 
scores disappear. Before assembly, always clean th~ 
carbon from the exhaust port. Also wash out the 
cylinder with solvent or soap and water to insure that 
all hone material has been removed. Failure to do this 
may result in premature wearing or scoring of the 

cylinder and piston. 
• 

• 
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Fig. 7-43 

.·· -- ---
• I 

' ' A '' - - -

B 
I 
• 

- • - • I 
0 L _ ___ ,, 

Fig. 7-44 

3. The p iston-to-cyl inder wal I clearance should be 
checked before reassembly. 
Th is is done by measuring the largest outside diameter 
of the piston and the smallest inside diameter of the 
cylinder bore. The largest d iameter of the piston is 
checked 0.4'' ( 10 mm) above the bottom of the piston 
skirt and at right angles to the piston pin hole. New 
posit ion to cyl inder wal l clearance is 0.0018,...., 0.002'' 
(0.045,...., 0.050 mm). 

Fig. 7-45 



I 

I 

I 

4. The piston pin-piston fit can be checked by inserting 

the piston pin into the piston and checking the amount 

of resistance encountered. The piston pin should fit 
into the piston with a snung, thumb press fit. 

Also check the needle bearings and needle bearing cage 
for excessive wear, or overheating. 

Fig. 7-46 

5. The piston rings are removed from the piston by 
spreading them open with your f ingers and lifting them 
off the piston. The piston ring gap can be checked by 

placing the rings inside the cylinder bore horizontally. 
The ring gap should be checked wi th a feeler gauge 
placed into the opening between the ends of the ring. 
Max imum gap of both upper and lower piston rings 
should not exceed 0.006....., 0.014'' (0. 15 .- 0.35 mm). 

Fig. 7-4 7 

6. Remove the carbon build-up from the piston ring 
grooves and repl ace the piston ring gap be aligned with 
the knock pin in the ring groove as shown in the 
illustration. Th is is especially cr it ical when installing 

the cylinder over the piston. 

I 

I 

Fig. 7-48 

1' 

I .,. 
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ENGINE MAINifEN"NCE -Top End Maintenance 

7. The up and down play of the piston rings in the piston 

ring groove should be checked with a feeler gauge. 
Tolerance should be 0.001 _, 0.0027'' (0.03 _, 0.07 
mm) for both upper and lower rings. 

0.001 --0.002'':!== 
(0.03 -0.07 mm) 

Fig. 7-49 

8. Installing the piston 

• 
I 

I 
I 
I 

The piston should be installed so that the arrow mark 
on the piston head points to the exhaust port (toward 

the front of the engine). 

Note: 
If the piston dome or piston skirt is badly scored or 

damaged , it wou Id be advisable to replace the piston. 

If a piston has once seized it would be advisable to 

replace the piston. 
Once seizure has occured and the piston has been 
damaged , seizure can more readily re-occur. 

Exaust port 

Fig. 7-50 
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ENGINE MAINTENANCE -Top End Maintenance 

9. Installing the cylinder head 

The cylinder head tightening torque is 16.5 ,...., 19 .5 
ft/lbs. (2.3....,2.7 kg-m). 

The six bolts should be t ightened evenly . 

I 
• 

I 

\ 

Fig . 7-51 

10. Keystone Type Piston and Keystone Ring 

Pist on Cyli nder 

Piston ri ng 

Plai n ty pe pisto n & p isto n r ing 

Fig. 7-52 

Piston Cyl inder 

Piston ring 

Keystone type p iston & pisto n ring 

Fig. 7-53 

A good seal must be maintained between the piston and 

cylinder wal I for effective use of combustion pressures. It 

is not practical, however, to attempt to secure a perfect 

seal. With this in mind, importance is placed on effective 

sealing and prevention of piston ring sticking. Piston ring 

sticking is generally caused by gum deposits wh ich are 

produced through a break down of the fuel and oil from 

the heat of the combustion process. This gum residue will 

deposit itself in the ring lands and rings. The subsequent 

blow-by tends to speed up the accumulation of these gum 

deposits. 

In order to prevent the rings from sticki ng and to provide 

more effect ive seal ing of the combustion pressure Yarnaha 

has employed the keystone piston and r ing in its engines. 

This rnarks the fi rst t ime su ct1 an applicat ion has been made 

in the history of mot ocycle engineer ir1g . 

Tt1e design of the keystone ring is such that cornbust ion gas 

pressu res force the ring down and out al rnost simul ta

neously . Th is forces the r ing tight ly against t he cy linder 

wa ll preventing bl ow-by . (Fig . 7-54) 
On the other hand, in the case of the plain ring, combustion 

pressure f irst acts on the t op of the r ing , ·fo rci ng it dow n, 

and then passes between the ring and p iston to f orce the 

r ing agai nst tl1e cy l inder wal l : This ac t ion is considerably 

slower than that of the keystone ty pe r ing, and w il l allow 

more blow-by. 

With blow-by, heat can not be dissipated from the piston 

ring t o the cy l inder w all and, as was mentioned earlier, 

excessive combustion heat w ill cause the oil film to break 

down creating addit ional gu m deposits. The keystone r ing 

allows fo r m uch better heat transference tl1an the standard 

type ring . 

The most important advantage of t he keystone type ring is 

that the piston r ing land clearance changes as the piston 
moves up and down. Fig. 7-55 and 7-56 sl1 ow varia lions in 

t l1e clearance result ing f rom the floating action of the 

piston in the cylinder. Th is va r iation in ring land clearance 
produces a ''scrubbi ng' ' effect that reduces lhe accu mu la

t ion o f gum depos its and thus prevents lhe ring from 

stick ing in t l1e land. Lastly, t he outer surface of the ri ng is 

coated V\' i th Tef lo n (F ig. 7-56). The Teflon coating serves 

as an effective aid dur ing r ing ''sea ting'' . In addition, the 
Tef lon coating w ill fo llow microscop ic ir regLr lari ties in t he 

Techn ical Notes on Keystone Rings. 
The keys tone ri ng can be handled in the same man ner as 

convent ional r ings as far as servici ng is concerned. 

However, the keystone r ing is not interchangeab le and must 
be used as a set with a matching keystone p iston. The 

keystone r ing can be ident ified from the conven t ional by its 

unique cross-sectional shape. The convent ional r ing has a 

rectangular cross-sect ion where conventional ring has a 

rectangular cross-section w here as the keystone ri ng 

employs a 7° slope on the top. 

Important: 
The keystone type piston has the ' ' K' ' mark stamped 

after the numeral s indicat ing the piston size on its 
head. The keystone type piston ring has a symbo l such 

as ' '1 (2)N' ' or '' 1 (2 )T' ' . 
(Numeral ''1 '' deno tes the 1st r ing, and Numeral ''2'' 

the 2nd r ing.) 
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Fig. 7-54 

Fig. 7-55 

Fig. 7-56 

Fig. 7-57 
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7-5 PIS'fON AND PISTON RING MAINTENANCE 
(GP338, GP433B) 

7-5-1 

The L-shaped piston rings featuring the following three 

improvements: 

( 1 ) Better sealing 

(2) Higher output 

(3) Improved radiant efficiency 

7-5-2 

• 

Remove the piston ring from the piston, and place it in the 

cylinder so that it is in t ight contact with tne cylinder wall. 

By using the piston head, position the ring in parallel to the 

cyl inder top edge. Measure the ring end gap with a feeler 

gauge. If the gap measured is in the range of 0.0012 to 

0.002'' (0.3 to 0.5 mm), the ring is in satisfactory condi

tion. If more than 0.002'' (0.5 mm), the ring face is 

excessively worn. 

Remove the ring from the cylinder and keep it in a free 
position. Then, measure the ring end gap. If the gap 

measured is less than 0.0012'' (0.3 mm), the ring is con

sidered to be fatigued with heat. Replace it with a new one; 

o tt1erwise, power loss or ring breakage may result. When 

installing a ring on the piston, avoid opening the end gap 

apart more than 0.627'' (1 6 mm), because the ring may 

break. 

Fig. 7-58 

7-5-3 

In addition to the description referring to the judgement of 

the condition of piston rings, the following check-ups 

should be made: 

(1) Check the piston ring for sticking to the piston groove. 
(2) Check for scuffing by the piston rings. 

(3) Check the piston ring face for contact with the 
cylinder wall. 

(4) Check the piston ring bottom for con1act with the 
groove . 

• 
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ENGINE MAINtiENANCE -Piston and Piston Ring Maintenance 

Remedies: 
(1) If any piston ring is found stuck, poor sealing wil I 

result. 
(2) If the cylinder wall is scuffed, poor sealing will 

result as in the case of the piston ring being stuck. 
In the above two cases, the piston ring should be 
replaced with a new one, and at the same time, the 
cylinder wall should be checked for scratches. 

(3) Whether the contact between the piston ring and 
the cylinder wall is good or not will have a great 
effect on sealing. The entire area of the piston 
ring face must be in tight contact with the cylinder 
wall. If excess wear is found on the upper or the 
lower half of the piston ring face, the piston ring 
groove is considered to be worn unevenly, causing 
the ring to twist. (See Fig. 7-60) 
If imitation piston rings (other than genuine 
Yamaha parts) are used, such defects as mentioned 
in (3) and (4) above may easi ly occur, and in the 
worst case, serious engine troubles may result. 

(4) When a good seal between the piston ring bottom 
and the ring groove bottom is noticed , the piston 
ring is considered to smoothly slide in and out on 
the ring groove bottom in a correct manner. 

7-5-4 

Before replacing the piston ring, remove carbon accumula
tions from the gap between the ring and the groove. The 
piston ring must be installed so that the locating pin 
knocked in the groove is between both ends of the ring as 
illustrated. Th is is the most vital requirement to be 
observed when the piston is inserted into the cylinder. 

--
- - --- -- - --- • -- --- - --- - ----- --------- -- -- ---

Fig. 7-59 

• 

7-5-5 
• 

The up and down movement of the piston ring in the piston 
groove can be calculated from the side clearan ce as 
illustrated. Th is side clearance is created by wear on the 
ring bottom. If the side clearance is measured more than 
0.2 mm, the ring should be replaced. The illustration sl-iows 
the sectional view of a new piston ring installed in the ring 

groove. 

Pi ston 

Pi ston ring I 

(Side clearance) 

0.0024 .. ~_J·~=~~=====-=-=---
(0.06 mml -
Measure w1 th 
feeler gauge 

Fig. 7-60 

• 
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Primary Sheaves, Secondary Sheaves, Drive-Belt, 
DRIVE TRAIN & CHASSIS MAIN'FENANCE -Primary Sheave and Secondary Sheave Alignement 

CHAPTER 8. DRIVE TRAIN AND CHASSIS MAINTENANCE 

8-1 PRIMARY SHEAVES 

Very I ittle maintenance of the primary sheaves is necessary, 

however, periodic removal, checking and lubrication is 

advisable. The mati ng surfaces of the crankshaft and the 

sliding sheave should be lubricated w ith molybdenum 

disulf ide grease. Any warpage of either t he primary fixed 

sheave or primary slid ing sheave m ight indicate improper 

primary spring lens ion. The four counterweight hooks 

inside the pr imary sl1eave cap shou Id be periodically 

lubricated at their pivot points with a graphite spray 
lubricant. 

Caution: 

Excessive amounts of lubricant on the primary sheave 

will be transferred to the ''V'' be lt and sl ippage may 
occur a t engagement speed. 

8-2 SECONDARY SHEAVES 

After appro x imately 40 hours riding t ime, sliding secondary 

sheave should be rernoved and the secondary shaft greased. 

Th is wi ll keep the sheave from bind ing LIP from lack of 
lubr ication. 

8-3 DRIVE-BELT 

Tension of the drive-belt is ad justed by maintain ing a 

pre-determined distance between the centers of the primary 
and seconclary sheaves. I l sl10L1id be 10.8'' (270 mm) . 

Ad justment is made by sh if ting the eng ine after loosening 
the four mount ing bolts. 
Note: 

New belt widt~1 is 1.24'' (3 1 mm). Replace the belt 

it is worn to a width of 1.04'' (26 mm). 

• 
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8-4 PRIMARY SHEAVE AND SECONDARY SHEAV.E 
ALIGNMENT 

• 

The two sheave assemblies must be parallel with one 
another for the drive-belt to obtain maximum grip and 

minimum wear. Use the special sheave gauge that comes in 
our special tool kit. 

• 

Fig. 8-1 

~- ·--·--~--~-·-- . . . -· "" . - ... -.. .. .. . -~~ 

• 

• 

• 

• 

• 

J 

• 

... 

• 

• 
I 

. ' 
-~-~- ~'-'-------·~~.,-..--~ · . --·c:..::·----- - -·-- .....--..... , -

Each sheave must be adjusted at two points. 

( 1} Distance between centers of sheaves. 

Adjust the distance between the centers of the primary 

shaft and the secondary shaft to 10.8'' (270 mm). 

Sheave distance 

Fig. 8-2 
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DRIVE TRAIN & CHASSIS MAINTENANCE· Primary Sheave and Secondary Sheave Alignment 

(2) Adjust the off-set between the primary fixed sheave 
and the secondary sliding sheave as specified. The 
amount of off-set varies from model to model . 

Sheave off-set 

Fig. 8-3 

(3) How to set distance between centers of sheaves. 
The distance between the centers of the sheaves can be 
set by moving the engine back and forth to move the 
engine, the four engine lower bracket mounting bolts 

should be loosened . 

F.W.D 

--------- -------

Fig. 8-4 

• 

• 
• 

• 

• 
• 

j 

111111 1 111 111111 1 
' 

Fig. 8-5 

(4) How to set the off-set between sheaves. 

The sheave off-set can be set by moving the engi ne 

sideways. 

To move the engine, the four eng ine upper bracket 

mounting bolts should be loosened . 

F.W.D 

Fig. 8-6 
-I -, __ 

-

11 / 
\ 

Fig. 8-7 
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DRIVE TRAIN & CHASSIS MAINTENANCE -Primary Sheave and Secondary Sheave Alignment 

(5) Using the sheave gauge. 

(a) Sheave off-set 

Remove the V-belt, and al low the secondary 

sliding sheave to contact the secondary fi xed 

sheave. Then , as illustrated, place the sheave gauge 
against inner sheave surfaces. 

If the sheaves are paral lei, the gauge w i ll touch at 
all four spots (See arrows). 

b 
• 

Fig. 8-8 

Sheave off-set 

Fig. 8-9 
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DRIVE TRAIN & CHASSIS MAINTENANCE - Primary Sheave and Secondary Sheave Alignment 

(b) Distance between sheaves 
Remove the V-belt, and push apart the secondary 
sliding sheave. Then, measure the distance be
tween the primary shaft and the secondary shaft 
by placing the 9.2 in. (233 ± 0.1 mm) sca le side of 
the sheave gauge between the shafts. If both 
sheave shafts contact the sheave gauge at the 

• 

positions indicated by arrows, the distance is 

correct. 

• 

I 

Secondary shat t 

i . 
i ~ 
~ ... .....ru- · 

t , 

• 

I 

- . . ··~ 0 

Fig. 8-10 

Sheave distance 

Fig. 8-11 
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DRIVE TRAIN & CHASSIS M~INTENANCE - Chain and Chain Case, Brakes 

8-5 CHAIN AND CHAIN CASE 

1. Every 40 hours the drive chain tension shou Id be 
adj usted. Remove the rubber oil filler tube located 

near the center of the chain case. Reach through the 
fi ller hole with your fingers and feel the chain f ree 

play. Witl1out pushing hard in either direct ion, the 
chai r1 sl1 ould have 0.4." (10 r11m) movement . If the 

chain requi res an adjustment, then fo llow this pro

cedure: loosen t he two hold-down bolts (see arrows); 
grasp the secondary sl1aft housing at the brake mount

ing fl ange and Ii ft up or push down, dependi ng on the 
ad justment needed; check the chain for proper free 

play and t ighten the bol ts. Make a final tension check. 

\ 

Fig. 8-12 

2. The cover located at tl1e bo ttom of tl1e cha in case has a 
window in it lo cl1eck for proper oil level . The oil level 
should be 'topped up' (fill th rougli the rubber oil filler 
tube) to maintain the oil level near the top of the 
w indow. Never let the oi l level drop below the wi ndow 
bottom . If the chain case o il rs emptized completely, 

then refill with 500 c.c. (17 oz.) of 10W/30 motor oil. 

------~,----/-" _ ___ , --

Fig. 8-13 

• 

8-6 BRAKES 

The brake pads should each be adjusted to within 0.40'' 
(1 mm) of the brake disc. 

1. Th is picture shows how to adjust the inner brake pad. 
There is a bolt and lock nut assembly. Back off the 
lock nut and screw in the bolt, forcing the pad toward 

the disc. Cinch down the lock nut. 

Fig. 8-14 

2. Adjustment for the outer pad is located at the end of 
the brake cable. Back off the lock nut and adjust the 

cable until the brake pad is with in tolerance. 

....... ......... 

\I I 

I I 

Fig. 8-15 
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DRIVE TRAIN & CHASSIS MAINTENANCE - Track, Adjusting the Track, Skis 

8-7 TRACK 

The track should be checked for correct adjustment before 

any long trip and after replacement. 
Check the track tension as shown in the picture. The 
deflection should be 1 '' {25 mm) ( 15'' track) 0.6'' ( 15 rnm) 

(18'' track) when pulled by a 22 lbs. {10 kg) force. Loosen 

pivot arm nuts on right and left sides and make adjustment 

to bring the slack within tolerance. Be sure to make 

adjustment equally to each side so that basic track 

alignment is maintained. 

8-8 ADJUSTING THE TRACK 

1 . 

2. 

The track adjust screws should be tightened little by . 
little and alternately between the right and the left 

sides. If they are tightened one by one and with a 
qu ick motion, the rear arm may be deformed . 

The tension of the track should be adjusted, with the 

rear pivot screw nut loosely tightened . 

t -

--
-

0 OOo 1 0 0 • 

Fig. 8- 16 

I ,. 
• 

~,__ 

. . . . ' . 

1" or 0.6" 
(25 rrun or 15 rn rn) 

' t I > 
t, ·· ''·''·'· · ''' . ' .. 

1'\ c::¢> 22 lbs. 
"'" ( 1 0 kg) 

•)I' I \ 

3. Tl1e def lection o f the l rack sl"l ou ld be 1 '' (25 rnrn ) , 

when pul led by a 22 lbs. { 10 kg ) force . 

4. Turn the track by runn ing the eng ine with the rear of 

the mach ine rai sed, and make sure that the tension of 

the track is even at both sides. If the tension is uneven . 
it should be adjusted in the foll owing rna nner. 

B Rear arrn Rea r arm 

When shifted to left: 

I 

D 
B 

(N.G) 

A>B 

Properly tighten the left track adjust screw 

and loosen the right track adjust screw. 

~ 

0.012" 
(3 mm) 

_J~ 
A 8 
Good 
A=B 

D 
J 

0.012" 
(3 mm) 

A 

D 
-r ~ 
A 8 

( N .G ) 
A<B 

When shifted to righ l 
Properly tighten the right track adjust screw , 

and loosen the left track adjust screw . 

Fig.8-17 

5. After the track tension is adjusted correctly, the 
clearance between the track and the rear arm shou Id be 

about O.Q.12'' (3 mm). 
The amount of clearance should be equal at both right 

and left tracks . 
6. There must be a clearance between the frame and the 

rear arm so that the rear arm can operate correctly. 

7. Fully tighten the rear p ivot bolt nuts, and retighten the 
track adjust bolts. To prevent the nut from becoming 

loose, drive a cotter pin into the rear pivot screw . 

Then, bend the adjust screw lock washer to lock the 

adjust screw. 

Note: 
If the track shows excessive wear, it should be 
replaced. Also, if the reinforcement rods are exposed, 
the track should be replaced and alignment checked 

prior to running the new track . 
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8-9 SKIS 

8-9-1 

Tighteness of the steering col umn to the ski linkage system 
is very important in controlling parallelism of the skis while 
the snowmobile is in motion. Sk is are supported on two 5 
leaf springs that are pivoted at the rear of the ski and free 
to expand and contract by being set in a wear plate at the 
front part of the ski. Th is wear plate shou Id be greased 

often to reduce friction on the spring and wear plate. 
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8-9-2 

• 
Parallelism of the skis is checked by measuring from center 
to center (outside of one ski to inside of other ski). 
Ad justment of parall elism is accomplished by adjusting the 
tie rod length. Correct center to center distance of the sk is 
is24 .1 ' ' (6 13 mm) . 

Fig. 8-18 
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A - B = ±o.394" 
(±10 mm) 
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DRIVE TRAIN & CHASSIS MAINTENANCE -Skis 

• 

Note: 
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Measure the distance between the skis (center to 
center) at the front ends and at the rear ends, 
respectively. If the difference of the value measured 
exceeds ±0.4'' (± 10 mm), adjustment is required. 
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INSPEC1ilON & MAINTEN~NCE 

APPENDIX 1. INSPECTION AND MAINTENANCE 

INSPECTION 
-

No. DESCR IPTION 20 HR. 40 HR. 80 H R. Seaso11al ly 

1 T igh ten bolts/nu ts x 
II 

2 Cracks or breakage x 
3 Oi l leakage x 

I 

4 I g n it i on t i n1 i n g ' • x ' • 

I 5 Abnormal noise x I ,. 
6 L ights and wiring II x I 
7 Brake funct ioning x i 

I 8 Chassis re inf orcem en ts x • 

9 Power train x 
10 Chain l1ousing lubr icant x 
1 1 Chain tensio r1 x 
12 Track tensior1 x 
13 Bolts/nuts re-t ightening x 
14 Ski al'ignrnent x 
15 Removal of carbon 

(complete ) Spark plug x 
I ' 

Cylinder head & x 
1• Piston dome x 

16 Cleaning/ inspect ion of carburetor x 
I l 17 Lubr ication x 

-

MAINTENANCE 

1. (1) Use Y amalube, o r (2) a good 20 or 30 weight two-cy cle o il fo r ai r-cooled engines, or (3 ) a qua lity, detergent. 
automot ive 1 OW-30 oi l (in that ord er of preference). 

2. The fact ory recommends Aeroshell Grease #7 which is a synthelic aircraft lubr icant having a useful temperature range to 
-100° F. 

3. The factory recommends a molybdenum - disulf ide grease. Shell Lithal MOS Grease and Aeroshell Grease# 17 conform 
roughly to these specif ications. 

4. 1 OW-30 detergent automot ive motor o ii. 

5. The factory recommends Shel I Alvan ia #2 or # 3 wh ich is a moderately heavy, smooth , I ith ium soap ba se grease. A ll 
purpose. 

PERI OD 
I 1 

ITEM 
I ! When Nee. 40 hours 80 ~lOLlrS Seasonal ly 

. 

Autolube 1 
,_ 

Autolube Pump Control Box I 2 
. 

Primary Sheave Shaft 3 
I_ . -

Primary Sheave Weight Pivot Po ints 4 

Secondary Sheave Shaft 3 
,. 

. Chain Case 4 4 
·- - 5 Steering Bearings (two) 
r 

Ski Pivot Points and Columns 5 

Ski Wear Plates 5 
I' 

-,-, 

Bogie Wheel Ass'y Pivot Points 5 
. -

Drive Axle Bearing ( R) 5 
- -

5 Rear Axle Pivot Points 
-

5 , Guide Wheel Bearings - ---- --" . ' -- - - - - - - -
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APPENDIX 2. CONVERSION TABLE 

LENGTHS 
Mult iply By To Obtain Mu I ti ply 
Millimeters (mm) 0.03937 Inches Ki lometers (km) 
Inches (in.) 25.4 Millimeters Miles (mi.) 
Centi meters (cm) 0.3937 Inches Meters (m) 
Inches (in .) 2.54 Centimeters Feet (ft.) 

• . 

CONYERSION TABLE 

By To Obtain 

0.6214 Miles 

1.609 Kilometers 

3.281 Kilometers 

0.3048 Meters 

~~~~~~~~~~~~~~~~~~WEIGHTS ~~~~~~~~~~....;;._~~~~~~~ 

Kilograms (kg) 

Pou nds (lbs.) 

Cubic centimeters (cc. ) 

C t. !l·~· ic.: incl1P.S (CLJ in .) 

L.1 lers (.Q) 
·· I ' ( • \ / · j r \ l·O 'cr1s .g:31 . ; '\! .0 .. 

' I I •J '. ci~· r ,r ·r ......... I•' ,...• 

2.205 
0.4536 

0.061 
16.387 
0.264 
3.785 
1 .2 
4.546 

• 

Pounds 

Ki lograms 

Grams (q) 

Ounces (oz.) 

VOLUMES 
Cubic inches Imper ial gal Ions 
c.c. Liters {Q) 

Gallons (U .S.) Ouants (qt.) 

L iters Cubic centimeters (c.c.) 

Imperial gals. Flu id ounces (fl.oz.) 

Liters 

0.03527 
28.35 

77.26 
1.057 
0.946 
0.0339 

29.57 

Ounces 

Grams 

• 
cu.in. 

Quarts 

Liters 

Fluid ounces 

cc . 

_...,. ... _ --- ..... ,--.... - -·- ··- --..,.- - . ---· ~-------------- OTHE RS --------------------
,\ j'i ,":. •l Iv l. t ' ~I• 'I',(~ ' .r)'/•: ' 1 ' )$ \ 
I I • ' • .... . .. , f' ,/\. I l. • • I 

K ' I " ( ' I ' f r"'I' ~ " 1 (' :,' •• I · ,· .' l 
0

) I f .,. • J 0 I • , 1 •_! ;_, :_ • -. . . 

• 

1.014 
0.9859 
7.235 

bhp. 

ps. 

Foot-pounds 

Foot-pounds (ft-lbs.) 

Ki lo meters per I it er (km/Q) 

Miles per gal Ion (mpg) 

-105-

0.1383 
2.352 
0.4252 

• 

kg-m 

kg-m 

km/Q 

• 

• 

• 
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• 
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