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PRETACL

For manyv vears thosce responsible for teaching small engine repair
have telt a need for instructional materials to usce in this arca.
A team of teachers, industry representatives and trade and indus-
trial ceducation staftf members accepted this challenge and have
produced a manual which will meet the needs of many types of
courses where students are expected to become proficient in the
snowmobile area of small engine repailr.

Instructional material in this publication is written in terms of
student pertformance using measurable objectives. This i1s an in-
novative approach to teaching that accents and augments the
tcaching-learning process. Criterion reterenced evaluation instru:
ments are provided for a uniform measurement of student progress.
In addition to evaluating recall information, teachers are encour-
aged to evaluate the ether areas including process and product as
indicated at the end of each instructional unit.

Lvery etftort has been made to make this publication basic, rcadable
and by all means usable. Three vital parts of instruction have
been intentionally omitted from this publication: motivation,
personalization and localization. These arcas are left to the
individual instructors and the instructors should capitalize on
them, Only then will this publication really become a vital part
ot the teaching-itearning process.

Ann Benson

Executive Director

Mid-America Vocational
Curriculum Consortium
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FORLEWORD

Fhe Mid-America Vocational Currviculum Consortium is o Lroup ot
states striving o develop needed curriculum materials. As
member states, New Mexivo, Colerado, Texas, Arkansas, Missourti,
North Dakota, Nebrasky, daunsas, South Dakota, Oklahoma, Ariz.ona
and Louisiana seiccted snowmolile Repair as the third product of
the consortiun.,

This publication is designed to provide instruction for oCTupa-
tional training in the arca of snowmobile repair. 1t includes
basic Knowledge and skills in the areas of steering svstoems,
drive belts and clutches, chain drives, axles, suspensions,
brakes, tracks and shocks.

The purposc of this publication is to assist teachers in in-
proving instruction in the area of snewmobile repair. As
teachers use these materials, it is hoped that student pertfor-
mance will improve and that students will be better prepared to
assume the role of repairing snowmobiles.
Tt 1s our belic{ that the teaching of Snowmobile lepair should
become more effective with its use.

Amon llerd, Chairman

Board of Directors

Mid-America Vocational
Curriculum Consortium

ERIC
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USE OF TIIIS PUBLICATION

Instructional Units

The Snmowmobile Repair curriculum includes eight arcas. LEach area
consists of one or more units of instruction. LEBach instructional
unit includes some or all of the basic components of a unit of
Instruction: performance objectives, suggested activities f{or
teacher and students, information sheets, assignment sheets, iob
sheets, visual aids, tests and answers to the test. Units are
planned for more than one lesson or class period of instruction.

Caretul study of cach instructional unit by the teacher will help
nim deternine:

A.  The amount of material that can be covered in cach class
period.

B.  The skills which must be demonstrated.

1. Supplics needed
2. Equipment needed
5. Amount of practice needed
4. Amount of class time needed {or demonstrations
C. Supplementary materials such as pamphlets and [(ilmstrips

that must be ordered.
D. Resource people that must be contacted.
Objectives

Each unit of instruction is based on performance objectives.
These objectives state the goals of the course thus providing a
sense of direction and accomplishment for the student.

Performance objectives are stated in two forms: wunit objectives,
stating the subject matter to be covered in a unit of instruction
and specific objectives, stating the student performance nccessary
to reach the unit objective.

Since the objectives of the unit provide direction for the teaching-
learning process, it 1s important for the teacher and students to
have a common understanding of the intent of the objectives. A
limited number of performance terms have been used in the objeu-
tives for this curriculum to assist in promoting the effectiveness
of the communication among all individuals using the materials.

Following 1s a list of p-rformance terms and their synonyms which
may have been used in this material:

8
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Name Identifwv Describe

lLabel Select De “ine

List in writing Mark , Discuss in writing
List orally . Polnt out Discuss orally
Letter Pick out Interpret
Record Choose Tell how
Repeat Locate Tell what

Give Explain

Order Distinguish Construct
Arrange Discriminate Draw

Sequence Make

List in order Build

Classify Design

Divide Formulate
Isolate Reproduce

Sort Transcribe

Reduce
Increase
Figure

Demonstrate

Show your work

Show procedure
Perform an experiment
Perform the steps
Operate

Remove

Replace

Turn off/on

(Dis) assemble

(Dis) connect

Reading of the objectives by the student should be followed by a
class discussion to answer any questions concerning performance
requirements for each instructional ‘unit.

The tecacher should feel free to add objectives which will fit the
material to the needs of his student and community. When a
teacher adds objectives, he should remember to supply the necded
information, assignment and/or job sheets and criterion tests.

Suggested Activities

Each unit of instruction has a suggested activities sheet out-
lining steps to follow in accomplishing specific objectives. The
activities are listed according to whether they arec the responsi-
bility of the instructor or the student.

xii !
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Instructov: Duties of the instructor will vary according to
the particular unit; however, for best use of the material
they should include the following: provide students with ob-
jective sheet, information sheet, assignment sheets and iob
sheects; preview tilmstrips, make transparencies and arranpe
for resource materials and people; discuss unit and specits
objectives and intformation sheet; give test. Teachers are
encouraged to use any additional instructional activitics

and teaching methods to aid students in accomplishing the
obicctives.

students:  Student activities are listed which will heip the
student to achicve the objectives for the unit.

Intormation Sheet

Information shecets provide content essential for mecting the cop-
nitive (knowledge) objectives of the unit. The teacher will tind
that information sheets serve as un excellent guide tor presenting
the buackground knowledge necessary to develop the skills speci-
ficd in the unit objective.

Transparency Masters

Transparency masters provide information in a special wav. The
students may see as well as hear the material being presented,
thus reinforcing the learning process. Transparencies may present
new 1nformation or they may reinforce information presented in the
information sheects. They are particularly effective when identi-
fication 1s necessary.

Transpurencies should be made and placed in the notebook where
they will be immediately available for use. Transparencies direct
the class's attention to the topic of discussion. They should be
left on the screen only when topics shown are under discussion.
(NOTE: Stand away from the overhead projector when discussing
transparency material. The noise of the projector may cause the
teacher to speak too loudly.)

Job Sheets

Job sheets are an impcertant segment of cach unit. The instructor
should be able to and in most situations should demonstrate the
skills outlined in the job sheets. Procedures outlined in the
job sheets give direction * - ‘the skill being tuught and ullow

both student and teacher reck student progress toward the c-
complishnent of the sk . ‘5>b sheets provide a ready outline
for a student to fol!l ~ .i I has missed a demonstration. Job
sheets also furnisk - .vnti.. employers with a picture of the
skills being taugh- . 1 the performances they might reasonably cx-
pect from a person = h+ iad this training.
10
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Assignment Sheets

Assignment sheets give direction to stuly and furnish practice
for paper and pencil activities to develop the knowledge which

is the necessary prerequisite to skill development. These may be
given to the student for completion in class or used for homework
assignments. Answer sheets are provided which may be used by the
student and/or teacher for checking student progress.

Test and Evaluation

Paper-pencil and performance tests have becn constructed to mea-
sure student achievement of each objective 1isted in the unit of
instruction. Individual test items may be pulled out and used as
a short test to determine student achievement of a particular ob-
jective. This kind of testing may be used as a daily quiz and
will h=1lp the teacher spot difficulties being encountered by stu-
dents in their efforts to accomplish the unit objective. Test
items for objectives added by the teacher should be constructed
and added to the test.

Test Answers

Test answers are provided for each unit. These may be used by the

teacher and/or student for checking student achievement of the ob-
jectives.

11
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MASTER TOOL LIST

3/8" drive socket set

Combination wrench sets (Metric and Standard.
Screwdriver sets (Phillips and Standard)
Adjustable locking pliers

Side cutters

Mallet

Bal. .. n hammer

Punch set

Jack stand

Adjustable wrench set

Clutch puller set

Snap ring pliers

Needle nose pliers

Grinder {Bench or Floor Model)

Universal bearing puller

Vice

Bearing driver set

Pry bar set

Chisel set

Ignition wrench set

Propane torch

XV




SKIS
UNIT 1

UNTT OBJLCTIVE

After completion of this unit, the student al 1 be able to iden-
tify all the parts of a typicul ski assembl ne student should
be able to remove, repair and replacc all p. ° of a typical ski

assembly. This knowledge will be evidenced t uph demonstration

and by scoring eighty-five percent on the unit test,

SPECIITC OBJECTIVIE

After completion of this unit, the student should be able to:

I. Match terms asso - od with a typical ki anoembly to
the correct defin un,

2. Name two types of runner shoes used onoa typarcal ob
assembly.

3. Identify all main parts of a typical ok asoembly when
given a drawing illustrating the puart.,

4. Describe when replacement of o runnery Shoc o0 necesary,

5. Distinguish between a mild Steel runner hoe and o cag
bide runner shoe,

6. Demonstrate the abyplity to
a. Disassemb o typreal sk aecemb ity

b, Beassemble o typreal by aembly,

13
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SUGGE 2D ACTIVITTE Y

[ et rug tar
A, Provide student with obrective sheot
Lo Provide student with antormatyon heot
. Mabe transparencre:,
Do Do unat and wpecaitre obgootpae
o Deouss andlormatyon Sheet
o Devonatrate procedures out bined onoaoh
(. Grve test
I, tad et
A, Pedd b yect pves,
L Pead antormation heot
. tonplete qjob s heets

. Fabe et

Proc b luc T TannL MATLIIEAL

I P baded v thaes anat
Ao Obhvect yves,
i, Intormation <heet
o bransparency masters
o1 b dypeeal b Acenb by
Carhpde itec] Panner Shioe

v, I s Mold o satee] annerr o
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It

D. Job sheets

I. Job Sheet #1--Disassembly of a Typical Ski Asscembly
2. Job Sheet #2--Reassembly of a Typical Ski Assembly
E. Test

F. Answers to test

References

Ao Polaris Zhop Manuale, 1973-1976, Polaris Industrics,
A Textron Corp., Roseau, Minnesota 56751,

b Ski-Doo Chop Manuals, 1967-1976, Bombardicr Ltd.,
4504 West Superior Street, Duluth, Minnesota 55800,



SKIS
UNIT I

INFORMATION SHEET

Terms and definitions

G.

Carbide runner shoe--Carbide steel inlaid in runner shoe,
used to increase the life of the shoe and add to the
snowmobile®s handling ability

Main leat spring--Use to connect the front of the ski to
the back of the ski which supports the total weight of
the snowmobile

Mild steel runner shoe--Mild steel rod which attaches to
the ski, and aids in the snowmobile's handling ability,
and eliminates wear to the ski

iebound spring--Keeps the main leaf spring from bottoming
citt on very rough te.rain

Ski--Stcel runner curved at the tip and erasles the snow-
mobile to glide over the snow without digging in

Ski retainer pins--i.ns that connect the marn leat spring
to the ski

Slider cushion--Main leaf spring slides back und Torth
on this brass or nylon platc to assure proper shock
absorption

Types of runncr shoces

A.

B.

Mild steel runner shoe

Carbide runner shoe

Matn parts of a typical ski assembly (Transparency 1)

Carbide runner

Main leat spring

Mild steel runner shoce
Auxiliary leat spring

Overload Teat spring

to



O

ERIC

Aruitoxt provided by Eic:

P PORMATTION SHEET
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Rebound leutd spring

Sotainer pin

Vi

lider cushion

“otoavement of runner shoes--Runner shoe replacement L5 ;..
»toy only if the shoe is worn to one half the thickness o ¢he.

Q

Slvinal rod

(N1E: Carbide runner shoes very seldom need replacement

because of the h- .ness of the steei and long wearing
ability,)

“vpues ool tunner shoes

Carbide steel runner shoe (Transparency 2)

/

11D steel runner shoe (Transparency 3)

17



TYPICAL SKI ASSEMBLY

Lol
o M °\ o

D. Auxiliary Leaf Springs \

ﬁ F. Spring Coupler
i E. Overload Leaf Spring

B. Main Leaf Spring
\

I. Spring Slider L G. Rebound Leaf Spring

C. Mild Steel Runner

A. Carbide Steel Runner

|8
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CARBIDE STEEL RUNNER SHOE

..'

™
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MILD STEEL RUNNER SHOE

20
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SKIS
UNIT 1

JOB SHELT #1--DISASSEMBLY OF A TYPICAL SKI ASSEMBLY

I. Tools and materials needed
A. SKi assembly on snowmobile

B. 3/8 inch drive sorket set

(@]

Combination wrench set
D. Adjustable locki:: pliers
E. Side cutters
[T. Procedure
A, Tilt snowmobilc on its side, oppusite ski to be removed
B. Remove spring coupler lock nut

C. Remove spring coupler bolt

- :

Do Using locking plicrs to hold spring assembly, disasscemb] e
spring coupler trom spring assembly

21
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JOB SHLET =]

L. Remove locking plicrs fronm spring asscembly

b Remove cotter pins trem both retainer pins
]

(. Remove retainer pins from ski
e Lilt of £ main Teat spring

oo Remove spring slider cushion

~

// ~ .
A W -
T ’ g H
L
- S Sep)

J. Remove runner shoe nut f{ron runner shoe

ERIC a2

Aruitoxt provided by Eic:



S - 15-A

JOB SHEET #1

K. Remove runner shoe from ski
L. Check runner shoe for wear

(NOTE: Replace 1f necessary.)

23




SKIS
UNTT I

JOB SHELT #2--REASSEMBLY OF N IwPTCAL SKI ASSEMBLY

Joo0ls and materials nceded

A.  SKi assembly

B. Snowmobile

C. Combination wrench sct

Do 3/8 inch dri. St oset
k Adjustable Ic orllers
. Pin punch

G. Ball peen hammer

ti.  Two cotter pins (medium sizce and length)
Procedure

A, Reinstall runner shoe to =hi

5. Install runner shoce nut

(NOTE: Tighten sccurely.)

—_

Reinstall slider cushion

D. Install main leaf spring

Reinstall retalner pins on skia

Install new cotter pins

. Place additional springs into poition and lockh
with locking pliers

I, Reinstall spring coupler to pidine.
o Reinstall ski oassembly to b0 Do an cnowmobi Lo
JooodInstall spring coupler bolt and

(NOTE: Tighten securcly,)

24
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SKIS
UNIT I

TEST

Match the terms on the right to the

a. Main leaf spring slides
back and forth on this
brass or nylon plate to
assure proper shock
absorption

b. Carbide steel inlaid in
runner shoe, used to in-
crease the life of the
shoe and add to the snow-
mobile's handling ability

c. Pins that connect the
main leaf spring to the
ski

d. Steel runner curved at the
tip und enables the snow-
mobile to glide over the
snow withcut digging in

e. Us.J to connect the front
of the ski to the back of
the ski which supports the
total weight of the snow-
mobile

S - 19-A

correct definition.

1. Ski

2. Mild s:v+~1 runner shoe
3. Rebound spring

4. Slider cushion

5. Carbide runner shoe

6. Ski retainer pins

7. Main leaf spring

f. Mild steel rod which attaches

to the ski, and aids in the

snowmobile's handling ability,
and eliminates wear to the ski

terrain

g. Keeps main leaf spring from
bottoming out on very rough

Name two types of runner shoes used on a typ.cal ski asscmbly,

a.

b.
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(@3}

Identify all the main parts of a typical ski assembly.

TYPICAL SKI ASSEMBLY
. —

20
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4. Describe when replacement of a runner shoe is necessary.

5. Distinguish between a carbide runner shoe and a mild steel
runner shoe.

a.
b.
6. Demonstrate the ability to:
a. Disassemble a typical ski assembly.
b. Reassemble a typical ski assembly.
(NOTE: If the above activities have not “een accomplished

prior to the test, ask your instructor when they
should be completed.)




SKIS
UNIT |
ANSWL Y O TEST
1 a. 4
b, 5§
C 0
d. 1
e 7
t., 2
g, 3
2 a. Carbide runner shoe

b. Mild steel runner shoe
3. a. Carbide runner

b. Main leaf spring

C. Mild steel runner shoe

d. Auxilia . leaf spring

e. Overload leaf spring

f. Spring coupler

g. Rebound leaf spring

h. Retainer pin

i. 3Spring slider cushion

4. Runner shoe replacement is necessary when the shoe is worn
to one half the thickness of the original rod

5. a. Mild steel runner shoe
b. Carbide steel runner ¢

6. Evaluated to the ~atis: .on of the instructor.

e
~
P
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STEERING
UNIT II

UNIT OBJECTIVE

After completion of this unit, the student should be able to make
all the necessary adjustments and measurement of typical steering
system on any given snowmobile. The student shouid be able to
remove and replace any damaged or worn parts. This knowledge will
be evidenced through demonstration and by scoring eighty-five per-
cent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1.
2.

Match terms associated with a typical steering system.
Name two types of tie rod ends.

Describe when replacement of a ski leg bushing is neces-
sary.

Describe the process for adjusting the toe-in on a typi-
cal steering system.

Identify all main parts of a typical steering system.
Demonstrate the ability to:
a. Disassemble a typical steering systen.

b. Reassemble a typical steering system.

29
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STEERING
UNIT II

SUGGESTED ACTIVITIES

I. Instructor
A. Provide student with objective sheet
B. Provide student with information sheet
C. Make transparencies

Discuss unit and specific objectives

Discuss information sheet

Demonstrate procedures outlined on job sheets

o m W o

Give test

IT. Student
A. Read objective sheet
B; Read information sheet
C. Complete job sheets

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:
A. Objectives
B. Information sheet
C. Transparency masters
1. TM 1--Main Parts of a Typical Steering System
2. TM 2A--Ball Joint Tie Rod End

3. TM 2ZB--L-Shaped Tie Rod End

30
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D. Job. sheets

1. Job Sheet #1--Disassembly of a Typical Steering
System

2. Job Sheet #2--Reassembly of a Typical Steering
System

E. Test
F. Answers to test

II. References

A. Polaris Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751.

B. GSki-Doo Shop Manuals, 1967-1976, Bombardier Ltd.,
4504 West Superior Street, Duluth, Minnesota 55806.

31
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STEERING
UNIT II

INFORMATION SHEET

I. Terms and definitions (Transparency 1)

A. Grip--Plastic or :ubber handle which attaches to the

handle bars to eliminate slippage of hand off the handle
bars

B. Iland handle--Small lever device used to control the
throttle and brake cables

C. Handle bars--Used to steer the snowmobile; rotation of
the handle bars causes a pull-push action

D. Ski leg--Connects the ski to the steering arm
(NOTE: This is also called the spindle.)

E. Ski leg bushing--Plastic or soft metal bushing inserted
into the frame where the ski leg enters to eliminate
friction

F. Steering arm--Connects to the tie rod and acts as a
lever to give the push-pull action of the ski

G. Steering bushing--Bushing usually made of rubber or soft
metal in which the steering column enters to eliminate
friction and absorb shock

H. Steering column--Steel bar or shaft which connects to
the handle bar and tie rod ends used.in steering

I. Tie rod--Used to connect the tie rod ends from the
steering column to steering arm and is adjustable to
correct toe-in

J. Tic rod end--Attaches to the steering arm and steering
column and is threaded for necessary adjustments

K. Toe-in--Difference in distance between the width of the
skis at the f{ront and the back

L. Upper column--Brace or bar mounted on the framec or engine
to support the steering column

oo
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V.

B.

oL

[NFORMATTON

S 0t Ti2 rou ends
Ball ioint tian

L-shaped tie rod end (Transparency

Replacement of a ski leg bushing

17 the bushing shows wear

if the ski leg can be shifted back

irame

r2d end (Iransparency 2A)

2B)

and forth within th.

Adjust the tie rods to the correct specifications

T

loe-in adjustments will vary on most machines

Specifications for each machine should be looked up

Main parts of a typical Steering system (Transparency 1)

Al

B.

rre

Grip

Hand handle
Handle bars
Sk1 leg

]

Y1 oleg

0]

bushing

STeering arm

S

Steering bushing
Steering column
Tie rod

end

Die rod

Upper column
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MAIN PARTS OF A TYPICAL STEERING SYSTEM

Grip

Hand Handle
Handle Bars

Ski Leg

Ski Leg Bushings

Steering Arm
Steering Bushing
Steering Column
Tie Rod

Tie Rod End

Upper Column

X« =T Om mOUDO w>

31
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BALL JOINT TIE ROD END

e

Wi

Tie Rod Ball Joint

™ - 2A

L - SHAPED TIE ROD END

Cotter pin hole

ERIC T™ - 2B
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STEERING
UNIT II

JOB SHEET #1--DISASSEMBLY OF A TYPICAL STEERING SYSTEM

Tools and materials needed

3/8 drive socket set

Combination wrench set

Standard screwdriver

Ball peen hammer

Container for holding parts

Adjustable wrench

Raise and support front end of snowmobile with jack

so that the skis are off the floor
skis from ski leg
Disconnect coupler.) -

throttle and brake cable housings from handle

handle bars

Use soft mallet to drive handle bars off of
steering columns 1if applicabie.)

tie rod ends from steering column by removing
pins or nuts

upper column or steering column support from

frame or engine

A. Snowmobile

B.

C.

D.

E. Soft mallet

F.

G. Punch set

H. Jack stand

I.

J.

Procedure

A.
stand,

B. Remove
(NOTE:

C. Remove
bars

D. Remove
(NOTE:

E. Remove
cotter

F. Remove

G. Remove

steering column from frame

Py 30
' ¢
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M.

JOB SHEET #1
Disconnect outside tie rod ends connected to steering
arm
Loosen steering arm bolts about 3 to 4 revolutions, drive
bolt into ski leg by hitting bolt with hammer to loosen
leg from steering arm
Remove ski leg by pulling it out of the frame
Check ski leg bushings for wear
Check tie rod ends for any possible damage

(NOTE: Replace if necessary.)

CLlean all parts for reassembly
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STEERING
UNIT II

JOB SHEET #2--REASSEMBLY OF A TYPICAL STEERING SYSTEM

I. Tools and materials needed
A. Snowmobile
B. 3/8 drive socket set
C. Combination wrench set
D. Standard screwdriver
E. Soft mallet
F. Ball peen hammer
G. Punch set
H. Jack stand
I. Adjustable wrench
IT. Procedure
A. Check tie rod ends for any possible damage
(NOTE: Replace if necessary.)
B. Check ski leg bushings for wear
(NOTE: Replace if necessary.)
C. Reinstall ski leg by pushing it into the frame

D. Install steering arm and steering arm bolt leaving bolt
loose

(NOTE: 7his is so that toe in can be adjusted at a
later time.)

E. Connect tie rod ends to steering arm
F. Reinstall steering column to frame

G. Relnstall upper column or steering column support to
frame or engine

(NOTE: Select the one which is appiicable.)

O ‘ 3 ‘("‘
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IJ'

M,

Reinstall tie rod ends to steering column
(NOTE: TInstall new cotter pins if applicable.)
Install handle bars 1n alignment with skis

Reinstall throttle and brake cable housings to handle
bars

Reinstall skis to ski leg

Adjust toe-1n on skis

Tighten steering arm bolts

Remove jack stand from snowmobile

Check operation of steering system
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STEERING
UNIT II

TEST

]
1. Match the terms on the right to the correct definition.

a. Difference in distance between the ski 1. SkLi leg bushing
at the front and the back
2. Hand handle
b. Plastic or rubber handle which attaches
to the handle bars to eliminate slip- 3. Steerin: column
page of the hands off the handle bars
_ 4. Tie rod end
c. Used to steer the snowmobile; rotation
of the handle bars causes a pull-push 5. Steering arm
action
6. Toe-in
d. Connects the ski to the steering arm
7. Handle bars
e. Connects the tie rod end and acts as a
lever to give the push-pull action of 8. Steering bushing

the ski
9. Tie rod
f. Bushing usually made of rubber or soft
_—— metal in which the steering column 10. Upper column
enters to eliminate friction and
absorb shock 11. Grip

g. Plastic or soft metal bushing inserted 12. Ski leg
into the frame where the ski leg
enters to eliminate friction

h. Brace or bar mounted on the frame or
engine to support the steering column

i. Steel bar or shaft which connects to
handle bar and tie rod ends used in
Ssteering

j. Small lever device used to control the
throttle and brake cables

k. Attaches to the steering arm and steering
column and is threaded for necessary ad-
justments

1. Used to connect the tie rod ends from the

steering column to steering arm and is
adjustable to correct toe-in

40
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2., Name two types of tie rod ends.
a.

b.

3. Describe when replacement of a ski leg bushing is necessary.

4. Describe the 'rocess for adjusting toe-in on a typical
steering sy:. .

5. TIdentify all main parts of a typical steering system.

6. Demonstrate the ability to:
a. Disassemble a typical steering system.
b. Reassemble a typical steering system.
(NOTE: 1If these activities have not becn accomplished prior

to the test, ask the instructor when they should be
completed.) .

ERIC 41
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STEERING
UNIT II

ANSWERS TO TEST

1 a. 6
b 11
c 7
d. 12
e 5
f. 8
g. 1
h 10
i 3
j 2
k. 4
1. 9

2. a. Ball joint tie rod end
b. L-shaped tie rod end

3. Replacement is necessary only if the bushing shows wear or
if the ski leg can be shifted back and forth within the frame.

4. Toe-in is adjusted by adjusting the tie rods to the correct
specifications.

5. a. Grip
b. lland handle
c. Handle bars
d. Ski leg
e. Ski leg bushing

f. Steering arm
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5. g. Steering bushing
h. Steering column
i. Tie rod
J. Tie rod end
k. Upper column

6. Evaluated to the satisfaction of the instructor.
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ENGINE CLUTCHES
UNIT 1

UNIT OBJECTIVE

After completion of this unit, the student should be able to iden-
tify all the parts of a clutch assembly. The student should be
able to remove, repair and check the operation of a typical clutch
assembly. This knowledge will be evidenced through demonstration
and by scoring eighty-five percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1. Match terms associated with a typical clutch assembly to
the correct definition.

2. Identify all the basic parts of a typical clutch assembly
when given a drawing illustrating the parts.

3. Describe when lubrication of different types of clutches
would be necessary.

4. Select from two illustrations the clutch assembly which

has timing marks to assure proper balance, lubrication
and reassembly.

5. Distinguish between a threaded shaft clutch and a tapered
shaft clutch when given an illustration.

6. Demonstrate the ability to:
a. Disassemble a typical clutch assembly.

b. Reassemble a typical clutch assembly.



ENGINE CLUTCHES
UNIT I

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet
B. Provide students with information sheet
C. Make transparencies
D. Discuss unit and specific objectives
E. Discuss information sheet
F. Demonstrate procedures outlined in the job sheets
G. Give test
IT. Student
A. Read objectives
B. Study information sheet
C. Complete job sheets
D. Takc test
INSTRUCTIONAL MATERIALS

I. Included in this unit
A. Objectives
B. Information sheet
C. Transparency masters

1. TM 1--Basic Parts of a Typical Clutch Asscmbly
2. TM 2--Clutch Timing Marks

3. 'IM 3--Threaded Shaft Clutch

4. TM 4--Tapered Shaft Clutch

4
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E.
F.

Job sheets

1. Job Sheet #1--Disassembly of a Typical Clutch
Assembly

Z. Job Sheet #2--Reassembly of a Typical Clutch
Assembly

Test

Answers to test

II. References

A.

Polarigs Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751.

Ski-Doo Shop Manuals, 1967-1976, Bowubardier Ltd.,
4504 West Superior Street, Duluth, Minnesota 55806.
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ENGINE CLUTCHES
UNIT 1

INFORMATION SHEET

Terms and definitions

A. Clutch--An assembly which applics pressure to the drive
belt in order to transfer power from the ecngine to the
track

B. Centrifugal weights--Usually mounted to the outer half
and forces the sliding half toward the inner half to
cause pressurc on the drive belt

C. Inner half--Portion of the clutch which is attached to
the engine and is stationary which receives the sliding
half and is cither threaded or tapered to be attached to
the engine

D. Sliding half--Portion of the clutch which is forced in-
ward by the centrifugal weights and forces the drive
belt against the inner halfl transferring power to the
driven pulley

E. Clutch spring--Causes pressurc against the sliding half
and is used to control the engagement speed at different
R.P.M.'s

F. Rollers--Usually made of nylon and usced to cengage the
sliding pulley which 1 moved by centrifugal force the
same as weights

(. Shim--Uscd behind the inaer halt to control adjustment
and off sct of the cluten assembly

ff.  Lubrication plate--0il  mpregnated brass plates usced on
squiare shaft clutches toe lTubricate the sliding half

o Timing marks - -Usually yocated on all three clutch halves
and should bo realipgnec Hon reassembly to assure proper
lubrication, opecratior il balance

sasic parts of o ty,rcayr ctatch assembly (Transparency 1)

A, Inner half

e Outer half

C. Stiding half
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D. Spring

E. Shim

F. Bearing

G. Weights (Centrifugal)

H. Rollers (Centrifugal)

Lubrication

A. Necessary only when recommended by the manufacturer
Timing marks (Transparency 2)

Types of clutches

A. Threaded shaft clutch--Attaches the engine by threading
(Transparency 3)

B. Tapered shaft clutch

1. Has an inside taper which attaches to the tapercd
crankshuft on the engine

to

Sccured by a bolt reaching entirely through the
clutch assembly (Transparency 4)

4%



BASIC PARTS OF A TYPICAL CLUTCH ASSEMBLY
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CLUTCH TIMING MARKS

CLUTCH TIMING MARKS
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THREADED SHAFT CLUTCH
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TAPERED SHAFT CLUTCH

52
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ENGINE CLUTCHES
UNIT I

JOB SHEET #1--DISASSEMBLY OF A TYPICAL CLUTCH ASSEMBLY

Tools and materials needed

A. Combination wrench set

B. Special puller (if applicable)

(. Snowmobile engine with clutch

D. Mallet

E. Medium size phillips screwdriver

F. Medium size standard screwdriver

Procedure

A. Remove spark plug wires from spark plugs

B. Remove any clutch guards that are on snowmobile

C. Determine if special puller is necessary

D. Loosen bolt connecting clutch assembly to enginc
(NOTE: This is applicable only to some models.)

i. Remove clutch assembly from cngine using puller if
necessary

F. Disasscmble outer half from sliding half
G. Remove outer half and sliding half from inner halfl
H. Inspect all counter weights and rollers for damage

[. Clean and lube all parts for rcassembly (if applicable)

1
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ENGINE CLUTCHES
UNIT I

JOB SHEET #2Z--REASSEMBLY OF A TYPICAL CLUTCH ASSEMBLY

I. Tools and materials needed

A. Combination wrench set

B. Snowmobile or snowmobile engine and clutch

C. Mallet

D. Medium size phillips screwdriver

E. Medium size standurd screwdriver

F. 0il can or clutch grecase (if applicable)
II. Procedure

A. Lubricate all counter weights and/or rollers before
rcasscmbly (if applicable)

B. Reinstall sliding half onto the inner half

C. Notec position of timing marks on clutch halves so that
they are aligned properly (if applicable)

D. Install outer clutch half

E. Install clutch assembly onto engine

F. Install clutch bolt and torque to the proper specifica-
tions

G. Check the operation




ENGINE CLUTCHES
UNIT I

TEST

S - 19-B

Match terms on the right to the correct definition.

a.

An assembly which applies pressure to
the drive belt in order to transfer

power from the engine to the track
Usually mount.! to the outer half and
forces the . ng half toward the
inner hs e pressure on the
drive bt

Portion ot itnc¢ clutch which is attached
to the engine and is stationary which
receives the sliding half and is either
threaded or tapered to be attached to
the engine

Portion of the clutch wihich is forced
inward by the centrifugal weights and
forces the drive belt against the
inner half transferring power to the
drive pulley

Causes pressure against the sliding
half and is used to control the engage-
ment speed at different R.P.M.'s

Usually made of nylon and used to en-
gage the sliding pulley which is moved
by centrifugal force the same as weights

Used behind the inner half to control
adjustment and off set of the clutch
assembly

Oil impregnated brass plates used on
square shaft clutches to lubricate the
sliding half

Usually located on all three clutch
halves and should be realigned upon
reassembly to assure proper lubrica-
tion, operation and balance

59

1.
2.

Sliding half
Shim

Inner half
Rollers

Timing marks
Clutch spring
Lubrication plate
Clutch

Centrifugal weights
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2. TIdentify all the basic parts of . clutch assembly.

a.
b.

cC.

3. Describe when lubrication of diff-rent clutches would be
necessary.
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4, Select the clutch assembly which has timing marks by placing
! an "X'" below the illustration.

5. Distinguish between a threaded shaft clutch and a tapered
shalt clutch by labeling the following illustrations.

6. Demonstrate the ability to:
a. Disassemble a typical clutch assembly.
b. Reassemble a typical clutch assembly.
(NOTE: If these activities have not been accomplished prior

to the test, ask the instructor when they should be
completed.)

ot
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ENGINE CLUTCHES
UNIT I

ANSWERS TO TEST

1 a. 8
b. 9

C 3

d. 1

e 6

f 4

g. 2

. h. 5

| i. 7

} 2. a. Inner half
b. OQuter half
c. Sliding half
d. Spring
e. Shim

f. Bearing

g. Weights
h. Rollers

3. Lubrication is necessary only when recommended by the manu-
facturer.

4. a

5. a. Tapered shaft clutch
b. Threaded shaft clutch

) 6. Evaluated to the satisfaction of the instru tor
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DRIVE BELTS
UNIT II

UNIT OBJECTIVE

After completion of this unit, the student should be able to iden-
tify causes of drive belt failure. The student should be able to
remove and replace any drive belt on any snowmobile. This knowl-
edge will be evidenced through demonstration and by scoring
eighty-five percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1.

Match terms associated with a drive belt to the correct
definition.

Identify nine types of belt failure when given a drawing
illustrating drive belts damage.

Match terms identifying belt failures with the causes of
belt failures.

Describe when replacement of a drive belt is necessary.
Demonstrate the ability to:
a. Remove a drive belt from any given snowmobile.

b. Replace a irive belt on any given snowmobile.

A
N
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DPRIVE BELTS
ULIT II

SUGGESTED ACTIVITIES

I. Instructor
A. Provide students with objective shcet
B. Provide students with information and job sheets
C. Make transparencies
D. Discuss unit and specific objectives
E. Discuss information and job sheets
F. Provide student with an example of different types of
belt failure by taking a field trip to different repair
. shops
G. Give test
IT. Student
A. Read objectives
L. Study information and job sheets

C. Perform according to the type of performance called for
by each specific objective

D. Provide the instructor with one example of a drive belt
that has failed

E. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit
A. Objectives

B. Information sheet

60
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C. Transparency masters
1. TM 1--Belt Flip-Over at High Speed
2, TM 2--Sheared Cogs
3. TM 3--Cracks Between Cogs
4. TM 4--Edge Cord Breakage
5. TM 5--Disintegration
6. TM 6--Belt Worn Narrow in One Section
7. TM 7--Excessive Wear on Top Edge
8. TM 8--Excessive Glaze or Baking on Sides
9. TM 9--Uneven Belt Wear on One Side of Belt
10. TM 10--Failures and Causes of Belt Damage
D. Job Sheet #1--Removal and Replacement of a Drive Belt
E. Test
F. Answers to test
II. References

A. Polarie Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751.

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd.,
4504 West Superior Street, Duluth, Minnesota 55806.
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DRIVE BELTS
UNIT II

INFORMATION SHEET

Terms and definitions

Drive belt--Rubber belt used to transfer the power from
the engine to the track

Belt disintegration--Drive belt flies to picces while
snowmobile is in action

Cords--llcavy reinforcement material molded into the drive
belt for longer belt wear and strength

Cogs--Used to eliminate slippage of the belt on pulley
halves and add to the belt's flexibility

Belt ride out--Belt overriding pulleys which is caused by
pulleys being too close together or drive belt too long

Pulley Jdistance--Distance between engine clutch and
driven pulley assembly

Types of belt failure (Transparencies 1-9)

AL

B.

1.

I.

Flip over at high speeds

Sheared cogs

Cracks between cogs

Ldge cord breakage

Disintegration

Worn narrow 1in one section
Excessive wear on top edge
Excessive glaze or baking on sides

Uneven belt wear on one side of belt

Failure and causcs of belt damage (Transparency 10)

AL

Belt flip over
1. Imprerer pulley alignment

3

2. Ekxcessive belt speed

62
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Iv.

B. Sheared cogs--Belt rubbing stationary objec:i. v nil.oiv.
C. Cracks between cogs--Belt wearing out

D. Edge cord bre: age--Improper pulley alignmewn

E. Belt Jdisintegration--Excessive belt speed
F. Belt worn narrow only in one spot
1. I--roper pulley distance

2. Track fro:zen
3. Engine clutch not working properly
G. Excessive wear only on top edge--Rough pullev surfaces

H. Excessive glaze or baking of sides--Improper pulley
alignment

Replacement of a drive belt--Necessary when any of the nine
types of failures occur
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BELT FAILURE
BELT FLIP-OVER AT HIGH SPEED
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BELT FAILURE

SHEARED COGS
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Aruitoxt provided by Eic:
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BELT FAILURE
CRACKS BETWEEN COGS
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BELT FAILURE
EDGE CORD BREAKAGE
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S

BELT FAILURE
DISINTEGRATION
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BELT FAILURE
BELT WORN NARROW IN ONE SECTION
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BELT FAILURE
EXCESSIVE WEAR ON TOP EDGE
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BELT FAILURE
EXCESSIVE GLAZE OR BAKING ON SIDES

74
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BELT FAILURE
UNEVEN BELT WEAR ON ONE SIDE OF I3t
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A
B.
C
D.
E.
F
G.
H.
3
oo
piRlc

FAILURES AND CAUSES OF BELT DAMAGE

Belt flip-over

Sheared cogs

Cracks between cogs
Edge cord breakage
Belt disintegration

Belt worn narrow only
in one spot

Excessive wear
only on fop edge

Excessive glaze
or baking of sides

Uneven belt wear
on one side

l
2

l

. Improper pulley alignment

Improper pulley aligament
Excessive belt speed

Belt rubbing stationary
objects on pulleys

. Belt wearing out
. Improper pulley alignment

. Excessive belt speed

Improper pulley distance
Track frozen
Engine clutch not working

properly

. Rough pulley surfaces

. Insufficient pressure )

on belt sides

8-

11
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DRIVE BELTS
UNIT II

JOB SHELT #1--REMOVAL AND REPLACEMENT OIF A DRIVE BEL'

AL
.
C.

D.

Tools and materials neceded

Medium size phillips and standard screwdrivers
Ball peen hammer
Combination wrench sct

snowmobile with drive belt installed

Procedure

AL

I

Remove any shicelds that enclose cither the engine clutch
or the drive assembly by removing any bolts, plas or
wing nuts

(NOTL . Use whichever applies.)
Pry the driven pulley apart so that the drive Te oo
be pulled upward to the center o the pulloy, 1 <

the belt to nave slack

Push the top of he belt over the inner halt ot "1 drive
pulte, ar! pushing down, remove it from the drive pulley

Slip the bhelt >0 “ne driven clutch asscemb v
NOTE: On some models it may be necens oo > louosen the

cnpine s moteor mount holts to ol noenough
Clearance. )

avsemb v -Reverse anove procedures
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DRIVE BELTS
UNIT II

TEST

S - 53-B

Match terms on the right to the correct definition.

a.

d.

f.

Distance between engine clutch and i,
driver pullcy assembly

Rubber belt used to transfer the
power from the engine to the track 7.

Used to ecliminate slippage of the 4.
belts on pulley halves and add to
the belt's {lexibility 5.

Belt overriding pulleys which is 6.
caused by pulleys being too closc
together or drive belt too long

flecavy reinforcement material
molded into the drive belt for
longer belt wear and strength

Drive belt {lies to pieces while
snownmobile 1s in action

Jdentify the following belt failures.

Cogs

Drive belt

Belt disintegration
Belt ride out
Pulley distance

Cords
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f.
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Match the causes of belt failures on the right to the term
identifying belt failures. (NOTE: There may be more than
one cause per failure. It will be specified where more than
one answer 1s needed by having two or more lines beneath the
failure listed.)

a. Uneven belt wear on one side 1. Rough pulley surface
- 2. Improper pulley align-
b. Excessive glaze or baking of sides ment
| 3. Improper pulley dis-

(o]

Excessive wear only on one side tance

4. Track frozen
d. Belt worn narrow only in one spot

5. Insufficient pressure
on belt sides

6. Engine clutch not
working properly

e. Belt disintegration 7. Excessive belt speed

8. Belt rubbing stationary

f. Ldge cord breakage objects on pulley

, 9. Belt wearing out
g. Cracks between cogs .

h. Sheared cogs

1. Belt flip over

Describe when replacement of a drive belt is necessary.

Demonstrate the ability to:

4. Remove a drive belt from any given snowmobile.

b. Replace a drive belt on any given snowmobile.

(NOTE: If these activites have not been accomplished prior

to the test, ask the irnctsuctor when they should be
completed.)

7Y
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DRIVE BELTS
UNIT II

ANSWERS TO TEST

1 a. 5
b. 2
c 1
d. 4
e. ©
f. 3

2. a. Flip over at high speed
b. Sheared cogs
c. Cracks between cogs
d. Edge cord breakage
e. Disintegration
f. VWorn narrow in one section
g. Excessive wear on top edge
h. Excessive glaze or baking on sides

i. Uneven belt wear on one side of belt

3. a. 2
b. 5
C 1
d 3, 4, 0
c 7
f. 2
u 9
h 8
1 2, 7

%1)
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4. Replacement of a drive belt is necessary when any of the
nine types of failures occur.

5. Evaluated to the satisfaction of the instructor.
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PRIVE BELT ADJUSTMENT AND ALIGNMENT
UNIT III

UNIT OBJECTIVE
After completion of this unit, the student should be able to ad-
just and align any drive belt on any given snowmobile. This

knowledge will be evidenced by demonstration and by scoring
eighty-five percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1. Match terms associated with belt alignment and adjust-
ment.

Name four ways of adjusting belt alignment and offset.
3. Demonstrate the ability to:
a. Adjust the alignment of pulleys.

b. Adjust the offset of pulleys.

82
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DRIVE BELT ADJUSTMENT :N.- \LIGNMENT
UNIT 71

SUGGESTEL ACIvV.(WIES

I. Instructor

A. Provide student with objective sheet
B. Provide student with information and jobt sheets
C. Make transparencies
D. Discuss unit and specific objectives
E. Discuss information and job sheets
F. Demonstrate adjustment of pulley offset and distance
G. Give test

IT. Student
A. Read objectives
B. Study information sheet
C. Complete job sheet ..

D. Take test

INSTRUCTIONAL MATERIALS

I. 1Included in this unit
A. Objectives
B. Information sheet
C. Transparency masters
1. TM 1--Pulley Distance
2. TM 2--Pulley Offset

D. Job Sheect #1--Adjustmert, Alignment and Offse: of Drive
Belt Pulleys
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E. Test
F.  Answers to test
II. Referencecs

A. Polaris Shop Manuals, 1973- 1976, Polaris Industries
A Textron Corp., Roseau, Mlnnesota 56751,

B. Ski-Doo Shop Manuals, 1967- 1976, Bombardier Ltd.
4504 West Superior Street, Duluth Minnesota 55806.

3
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DRIVE BELDT NDAUSTMENT AND ALTGNMEN
UNTTT 11

INFORMAT LN SUHLLT

1. Terms and Jdetinitiones

Ao Pulley distance--Distance between the engsine clutch
tnner halt and the driven pullev on the chioin case at

the closcest point
R, Pulley ofvset--Distance that the eacine clutch i1s oft-
st to the driven pulley so that the bett will run true

at ali speeds

oo Misalaignment--uttset ot the engine clutch to the driven
pulley s icerrec

Do sShimming--nstalling or removing shams behind the chain-

case or on the eongine clutch to corvrect pulley otftset

E. Overritding--Caused by the drive belt being too long or

the pulley and clutch veing too close togethor
1. VFour wavs of adjusting belt allgnment and cttscet

A, Shimming of the cluteh inner halt

e

. Shimming the chain case assembly (it applicable)

C. Moving the ¢nyine motor nmounts

D. Turning chain case to adius® pulloy airtence

O

ERIC

Aruitoxt provided by Eic:
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PULLEY OFFSET

SPECIAL OFFSET TOOL
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Aruitoxt provided by Eic:
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DRIV BELT  OVUSTMENT AND ALTONMENT
ST

S ADJUSTMED ) ALTGNMENT AND OFESET OF DRIVE BELT PULLEYS

soand materials peeded

Alitgnment tool Jdesigned tor snowmobile
shims (16 applicuble)

cormbination wrench set

cluatch puller (14 applicable)

Yrirlot

3787 drive sochket set

Snowmob iloe compliete with engine ane pulley assemdlices

edure

Meosure ofrse” orf pulley and engine clutch by using the
proper tool that 1s specified by manufaciurer

veternine 1f shims can be removed or replaceca .vom ohind
the chain case or engine clutch

Remove the clutch assembly if it uses shims (if appli-
cahle)

Use the correct amount of siiims to correc: the offset

Loosen chaln case mounting belts 1f shims can “e revove.
or replaced to correct offset

Measure alignment between engine clutch and pulie
assembly betore tightening chain case bolts

Tivhten chuin case bolts scceurctly
(INGTE: 1If shins are not used to correct misaligiin-nt

and offsct, the engine will have to be shifted
on o 1ts motor mounts to be corrected.)
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DRIVE BELT “DJUSTMENT AND ALIGNMENT
UNIT III

TEST

1. Match the terms on the right to the correct definition.

a. Oftftset ov the engine clutch to the 1. Pulley offset
driven pullev is incorrect
2. Misalignment
b. Instulling or removing shims behind
the Chain case on the engine clutch to 3. Overriding
correct pulley offset
4, Pulley distance
c. Distance that the engine clutch is

offset to ~he driven pulley so that < Shimming
the telt will run true at all speeds
d. Di-tanc2 between the engine clutch
trner "ilf and the driven pulley cn the
chain cuse at the closest point
___e. Cuused by the drive belt being too long
or the pulley and clutch being too close
together
2. Nawe ! iar ways of adjusting belt alignment and offset.
a.
L.
d.
5. Uemcnstrate the ability tor
a. Adjust the alignment of a drive belt.
b. Adjust the offset of pulleys.
(NOTE: Irf these activities have not been accomplished prior

to the test, ask the instructor when they should be
completed.)
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DRIVE BELT ADJUSTMENT AND ALIGNMENT
UNIT III

ANSWERS TO TEST

a. 2
b. 5§
c. 1
d. ¢
e. 3

a. Shimming of the clutch inner half

b. Shimming of the chain case assembly

¢. Moving the engine motor mounts

d. Turning chain case to adjust the pulley distance

Evaluated to the satisfaction of the instructor
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DRIVEN CLUTCH ASSEMBLY
UNIT IV

UNIT OBJECTIVE

After completion of this unit, the student should be able to iden-
tify all the main parts of a typical driven clutch assembly. The
student should be able to disassemble, reassemble and check the
operation of a typical driven clutch assembly. This knowledge
will be evidenced thrcugh demonstration and by scoring eighty-five
percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1.

Match terms associated with a driven clutch assembly to
the correct definition.

Identify all the main parts of a driven clutch assembly
when given a drawing illustrating the parts.

Describe procedure for replacing cam or ram slider
bushings.

Describe three ways c1f determining if a driven clutch
spring needs replacement.

Demonstrate the ability to:
a. Disassemble a typical driven clutch assembly.

b. Reassemble a typical driven clutch assembly.
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DRIVEN CLUTCH ASSEMBLY
UNIT IV

SUGGESTED ACTIVITIES

Instructor

A Provide students with objective shecet

B. Provide students with information and job shecets
C. Make transparencies

D. Discuss unit and specific objectives

E. Discuss information and job sheets

F. Demonstrate procedures outlined in job shcets
G. Give test

Student

A. Read objectives

B. Study information shcet

C. Complete job sheets

L. Take test

INSTRUCTIONAL MATERIALS

Included in this unit

AL

B.

Objectives
lnformation shecet

Transparcncy Master #1--Main Parts ol a Typical Driven
Clutch Asscmbly

Job sheets

1. Job Sheet #1--Disassemble a Tvpical Driven Clutch
Asscmbly

92
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2. Job Sheet #2--Reassemble a Typical Driven Clutch
Assembly

E. Test
F. Answers ‘to test

II. References

A. Polaris Shop Manuals, 1973- 1976, Po.aris Industries,
A Textron Corp., Roseau, Mlnnesota 56751.

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd.
4504 West Superior Street, Duluth Minnesota 55806
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DRIVEN CLUTCH ASSEMBLY
UNTT IV

INFORMATION SHEUT

I. Terms and definitions

A.  Fixed clutch halt--Usually contuain.g a shaft which is
supported by bearings and connects to the chain case
sprocket to deliver power to the track

B. Sliding clutch halfi--Portion of the clutch assembly
which receives the clutch spring to keep a constant pres-
sure on the drive belt :

C. Spring--Attaches between the cam or ramp and the sliding
halt and keeps  constant inward pressurc on the sliling
half

D. Outer cam or ramp--Lnables slidiry clutch half to slide
so that the drive belt can move freelv up and down the
driven clutch with a constant pressure

E. Cam or ramp slider bushing--Usually made of nylon or
plastic and attaches to the cam or ramp to eliminate
friction between the sliding halfl and ramp

F. Cam or ramp retainer--Roll pin or snap ring that holds
the cam or ramp onto the shaft of the fixed clutch half

II. Main parts of a typical driven clutch assembly (Transparency 1)
A. Fixed «rutch half
B. Siiding clucch half
C. Bushing
D. Spring
L. Cam cr ramp
F.  Cam or ramp slider bushing
. Cam or rump retainer
[IT. Procedure for replacing cam or ramp siider busalngs

A.  Drive them out with a small pin punch

94
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v,

B. Replace all bushings each time one needs to be replaced
(NOTE: This ensures even wear on all bushings.)

Ways of determining if a driven clutch spring needs repluce-
ment

A. Belt drops down quickly into center of driven clutch upon
acceleration and engine loses power

B. Snowmobile will jerk upon acceleration

@]

Drive belt will become glazed on it: side
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Main Parts of a Typical
Driven Clutch Assembly

FiXED CLUTCH HALF

SLIDING CLUTCH HALF
BUSHING

SPRING

CAM OR RAMP

CAM OR RAMP SLIDER BUSHING
CAM OR RAMP RETAINER

Q@ -~ ©® Q@ n T Q
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DRIVEN CLUTCH ASSEMBLY
UNIT IV

TEST

1. Match the terms on the right to the correct detinition.

____a. Portion of the clutch assembly which I. Outer cam or ranp
receives the clutch spring to keep a
constant pressure on the drive belt 2. Sliding clutch halti
bh. Usually made of nvion or plastic and 3. Cam or ramp slider
attaches tc the cam or ramp to elimi- bushing
natc friction between the'sliding half
and ramp 4. Fixed clutch halt
¢. Attaches between the cam or ramp and 5. Cev or ramp
sliding half and keeps a constant retalner

inward pressure on the sliding half
6. Spring
d. Enables sliding clutch half to slide
or this so that the drive belt can move
freely up and down the driven clutch
with a constant pressure

¢. llolds the cam or ramp onto the shaft
cf the fixed clutch half

f. Usually containing a shaft which 1s
supported by bearings and connects
to the chain case and sprocket to
deliver power to the track
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oo Mdentiry atl the main pavts of o topical driven clutch
assemb v,

5. Describe the procedure for replacing cam or ramp slider
bushings.

100
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4. Describe three ways of determining if a driven ciutch spring
needs replacement.

a.

5. Demonstrate the ability to:
a. Disassemble a typical driven clutch assembly.
b. Reassemble a typical driven clutch assembly.
(NOTE: If these activities have not be accomplished prior

to the test, ask the instructor when they should be
completed.)

| 101




PRIVEN CLUTCH AS TeMBIA
Uil v

ANSWERS o Thsy

| 4 :
5 p
. 0
. !
O )
{ 3
2 1 Fined clutah halt
b Stidine olutch halt
c.  Bushine

d.  Spring

o

¢ Lam or rawp

Cam or ramp slider bushing
e. Cam or ramp retaincr

5. When replacing cam or rvamp slider bushings 1t 1s nevessary
to drive them out with a small pin punch.

1. a. Belt drops down gquickly into center of driven cluteh
upon acceleration and loscs power

b. Snowmobile will jerk upon acceleration
¢. Drive belt will become glazed on its sides

3. Evaluated to the satisfaction of the instructor.

| dad
L
b
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DRIVEN CLUTCII BEARING REPLACEMENT
UNIT V

UNIT OBJECTIVE

After completion of this unit, the student should be able to
remove and replace any driven clutch becring on any given snow-
mobile. This kncwledge will be evidenced thrcugh demonstration
and by scoring eighty-five percent on the unit test.

SPECIFIC OBJLCTIVES

After completion ot this unit, the student should be able to:

1. Name two tvpes of bearings used on driven clutch assem-
blies.

2. Describe three ways of determining when replacement of a
driven clutch bearing would be necessary.

3. Demonstrate the ability to:
a. Remove a driven clutch bearing.

b. Replace a Jdriven clutch bearing.

~
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DRIVEN CLUTCI BEARING REPLACEMENT
UNIT V

SUGGESTED ACTIVITILS

I. Instructor
A. Provide students with objective sheet
B. Provide students‘with information shecet
C. Make transparenciecs
D. Discuss unit ond specific objectives
E. Discuss information sheet
F. Demonstratc procedures outlined in job -huvet
G. Give test
IT. Student
A. Read objectives
B. Read information sheet
C. Complecte job sheet

D. Take test

INSTRUCTIONAL MATERIALS

RY

I. Included in this unit
A. Objectives
B. Information sheet
C. Transparency masters
1. TM la--Tapered Cone Bearing with Racce
2. TM 1b--Scaled Type Roller Bearing

D. Job Sheet #1--Removec and Repluace a Driven Clutch Bearing
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E. Test
F. Answers to test
IT. References

A. Polaris Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751.

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd.,
4504 West Superior Street, Duluth, Minnesota 55806.
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DRIVEN CLUTCH BEARING REPLACEMENT
UNIT V

INFORMATION SHEERT

I. Tvpes of bearings used on driven clutch assemblies
A, Tapered cone type with race
B. scaled type
(NOTE:  This is a roller bearing.)
I1l. When to veplace driven clutch bearing

A. Driven clutch assembly has severe run out .

B. Drive chain failure caused fragments of chain to enter
bearing

C. Lack ot lubrication to bearing

0o




Tapered Cone Bearing with Race

™ - la

Secled Type Roller Béafing
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DRIVEN CLUTCH BEARING REPT VCEMENT
UNIT V

JOB SHuET #1--REMOVE AND REPLACE . RINVES CLITCH BEARLIANG

[. Tools and materials neceded
A, Combination wrench set
B, 3/8" drive socket set
¢. Pin punch
D, Malicet
E. Drive clutch assembly on snowmobile
IT. Procedure
A.  Remove driven clutch assembly {rom snowmobile

B. Determine if bearing is a tapered conce or a scaled type

[
.

Remove bearing from chain case with puller (if applicable)

D. If tapered type bearing is used, drive out old race with
pin punch and use a bushing driver to reinstall

E.  Reinstall bearing
F. Reinstall driven clutch assembly
G. Reinstall drive chailn and cover

H. Check operation
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DRIVEN CLUTCH BEARING REPLACEMENT

UNIT V
TEST
1. Name two types of bearings used on '-iven clutch assemblies.
a.
b.

2. Describe three ways of determining when replucement of a
driven clutch bearing would be neccessary.

a.

3. Demonstrate the ability to:
a. Remove and replace a driven clutch bearing.
(NOTE: If this activity has not been accomplished prior to

the test, ask the instructor when it should be com-
pleted.)

1 0
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DESVES CLULCH BLARTNG REPLACLMENT
Uit v

ANSWEES To T RsT

. . Fapered cone type
b, Sealed roller type
TN Driven cluteh has ~covere run out

b, Drive chain tatlure cau od tracment ot charn to enter
bhearing

. lack of dubrication to bearing

Pvaluated to the satrataction of the 1o tiactor,

HERY




CHAIN CASE ASSEMBLILS
UNIT 1

UNTT OBJECTIVE

After completion of this unit, the student should be able to iden-
tify all the main parts of a typical chain casc assembly. The
student should be able to disdassemble and 12assemble a typical
chain casc assembly. This knowledge will be cvidenced through
demonstrution and by scoring cighty-five percent on the unit test,

SPLECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

Match terms associated with a typical chain casce asscembly
to the correct definition,

Name two types of chain cases.

[dentify all the main parts of a typical chain case
assembly when given a drawing illustrating the parts,

Demonstrate the ability to:
d. 0 Disassemble a typical chain case assembly.,

b,  Reassemble a typical chain case assembly.,

NN



CITAIN CASE ASSEMBLILS
UNIT 1

SUGGLESTED ACTLIVITIES

[. Instiuctor

A. Provide students with objective sheet
B. Provide students with information sheet
C. Make transparencics
D. Discuss urit and specilic objectives
' Discuss information sheet
. Demonstrate procedures outlined on job sheets
G. Glve test

L. Stuwent
A, Read objectives
L. Read information sheret
(. Complete job shececs

D. Take test

INSTRUCTIONAL MATERIALS

I, Included in this unit
Objectives
B. Information shecet
C. Transparency masters
f. IM 1--One Picce Chain Case Assembly
2. IM 2--Two Picce Chain Casc Assembly

5. IM 3--Main Parts of a Typical Chain Casc Assembly

- 112
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D. Job sheets

1. Job Sheet #1--Disassemble a Typical Chain Case
Assembly

2. Job Sheet #2--Reassemble a Typical Chain Case
Assembly

E. Test
F. Answers to test

1. Rererences

A. Polaris Shop Manuals, i©73-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751,

B. Ski-Doo Shop Manua'. 1967-1976, Bombardier Ltd.,
4504 West Superior :t_cet, Uiluth, Minnesota 55806,
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CHAIN CASE ASSEMBLIES
UNIT I

INFORMATION SHEET

Terms and definitions

A. Chain case--Stecl or aluminum molded case in which oil

is held to lubricate the drive chain and the bearings
which support the driven clutch assembly and drive axic

8. Chain tensioner--Automatic or manually adjusted device
uscd to kecep a specified tension on the drive chain

C. Drive chain--Used to transfer the engine power f{rom the
driven ciutch assembly to the drive axle

D. Sprocket--A unit with teeth that is attached to the
driven clutch shaft and drive axle on which the drive
chailn connects

. 01l scals--Prevent any leakage-of oil from the chain
case wher: the drive axle and driven clutch shaft enter

F. O-ring--Used to seal the surfaces between the chain case
and chaln casc cover to prevent any oil lecakage

G, Plup--Used to check for proper oil lTevel within the
clhiain case

Types ot chain cases
A, One picce chain case (Transparency 1)

(NOTE: This has an inspection cover and does not cxposc
the chain and sprockets.)

B, Two ptece chain case (Transparency 2)

(NOT):  This cxposces the drive chain and sprockets.)
Main parts of a typical chain casc assembly (Transparency 3)
Ao Chain case
B. Chain cuse cover
. learings

. Chain tensioner
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INFORMATION SHEET

E. Sprockets
F. Chain

G. Plug

H. 0il secals

1. Chzin tensioner spring

R )




One-Piece Chain Case Assembly

ERIC

Aruitea by ERIC



Two-Piece

NN Chain Case Assembl y
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A. Chain Case

Spring

F. Chain ’

Main Parts of a
Typical Chain Case
Assembly .

.B. Chain Case Cover
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CHAIN CASE ASSEMBLIES
UNIT I

JOB SHELT #1--DISASSEMBLE A TYPICAL CHAIN CASE ASSEMBLY

I. Tools and materials needed
A. Chain case assembly on snowmobile
B. 3/8" drive socket set
C. Combination wrench set
D. Phillips arnd standard screwdrivers
[1. Procedure
A. Drain oil f{rom chain case
B. Remove outside chain case cover (if applicable)

C. DRemove bolts, nuts or cotter pins holding sprockets onto
shafts

D. Remove chain tensioner
E. 0 ove sprockets and drive chain
', Remove rear seal [rom chain case

(NOTE: Track tension will nced to be relecased at this
point if applicable.)

(. Remove chain case mounting bolts
I, Remove chain case from snowmobile

(NOTE:  On disc brake type, brake unit may nced to be
removed from chain casc.)

[. Check all bearings for possible wear

J. CGlean all parts for reasscmbly
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CHAIN CASE ASSEMBLIES
UNIT I

JOB SHEET #2--REASSEMBLE A TYPICAL CHAIN CASE ASSEMBLY

Tools and materials needed
A. 3/8" drive socket set

B. Combination wrench set

[}

Phillips and standard screwdrivers

D. Sid. cutters

E. Cotter pins i7 1, licable)

Procedure

A. Install chain case onto snowmobile

B. Install chain case mounting bolts

C. Reinstall rear chain case seal (if applicable)
D. Install disc brake unit (if applicable)

E. Reinstall 5sprockets and drive chain

F. Install sprocket mounting bolts, nuts or cotter pins
(whichever applies)

G. Install chain tensioner and adjust chain tension to the
manufacturer's specifications

H. Reinstall chain case cover

I. Fill chain case with o0il to the proper lecvel, according
to the manufacturer's specifications

J. Check opecration

K. Check for possible oil leaks



CHAIN CASE ASSEMBLIES
UNIT I

TEST

1. Maich the terms on the right to the correct definition.

a. Used to check for proper oil level 1. O-ring
within the chain case

-~

Chain case
b. Automatic or manually adjusted device
used to keep a specified tension on s, 0il seals
the drive chain
4. Plug
c. Used to transfer the engine power from
the driven clutch assembly to the arive 5. Chain tensioner
axle
6. Sprockets
d. Used to seal the surfaces between the
chain case and chain case cover to 7. Drive chain
prevent any oil leakage

8. Chain tensioner
____e. Applies a constant pressure to the spring
chain tensioner to assure proper chain
tension

f. Prevent any leakage of oil from the
cha'n case where the drive axle and
drive clutch shaft enter

g. A unit with teeth that is attached to
the driven clutch shaft and drive axle
on which the drive chain connects

h. Stcel or aluminum molded case in which
0il is held to lubricate the drive
chain and the bearings which support
the drive clutch assembly and drive
axle

2. Name two types of chain cases.

(S
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4.

Identify all the main parts of a typical chain case assembly,
a.

b.

Demonstrate the ability to:

a. Disassemble a typical chain casc assembly.
b. Reassemble a typical chain casc asscmbly.
(NOTE: TIf these activities have not hcen accomplished prior

to the test, ask the instructor when they should be
completed.)



i.

Evaluated to the satisfaction of the instructor.

CHAIN CASE ASSEMBLIES
UNIT 1

ANSWERS TO TEST

wl

6

2

One piece chain case
Two piece chain case
Chain case

Chain case cover
Bearings

Chain tensioner
Sprockets

Chains

Plug

0il seals

Chain tensioner spring
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CHAIN REPLACEMENT
UNIT II

UNIT OBJECTIVE

After completion of this unit, the student should be able to
replace a drive chain on any given snowmobile. This knowledge
will be evidenced through demonstration and by scoring eighty-
five percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1.
2.

Name five causes of drive chain failure.
Name three types of drive chains used on snowmobiles.

Identify the three types of drive chains used on snow-
mobiles when given an illustration.

Demonstrate the ability to:
a. Remove a drive chain on any given snowmobile.

b. Install a drive chain on any given snowmobile.
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CHAIN REPLACEMENT
UNIT II ’

SUGGESTED ACTIVITIES

Instructor

A Provide students with objective sheet

B Provide students with information sheet
C. Make transparencies

D Discuss unit and specific objectives

E Discuss information sheet

F. Demonstrate procedures outlined in job sheets
G. Give test

Student

A. Read object.ves

B Read information sheet

C. Complete job sheets

D Take test

INSTRUCTIONAL MATERIALS

Included in this unit

A.
B.

Objectives

Information sheet

Transparency masters

1. TM la--Single Roller Chain
2. TM 1b--Double Roller Chain

3. TM lc--Triple Roller Chain

125
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D. Job sheets
1. Job Sheet #1--Remove a Drive Chain
2. Job Sheet #2--Install a Drive Chain
E. Test .
F. Answers to test
IT. Retcrences

A. Polaris Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751.

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd.,
4504 West Superior Street, Duluth, Minnesota 55806.
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CHAIN REPLACEMENT
UNIT II

INFORMATION SHEET

Causes of chain failure

A.
B.
C.
D.

E.

Improper tension applied to chain
Worn bearings within chain case
Worn sprockets

Rapid acceleration

Locking of the tract

Types of drive chains on snowmobiles

A.
B.
C.

Single roller chain
Double roller chain

Triple roller chain

Types of drive chains

A.
B.

Singer roller chain (Transparency la)
Double roller chain (Transparency 1b)

Triple roller chain (Transparency lc)

-
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SINGLE ROLLER CHAIN

N A s

o 1o 00O O

™ - la
DOUBLE ROLLER CHAIN

T™ - 1b
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CHAIN REPLACEMENT
UNIT II

JOB SHEET #1--REMOVE A DRIVE CHAIN

I. Tools and materials needed
A. Combination wrench set
B Side cutters
C. 3/8" drive socket set
D. Chain case on snowmobile
II. Procedure
A. Drain o0il from chain case
B. Remove chain case cover (if applicable)
C. Remove chain tensioner
(NOTE: This applies to automatic or manual types.)

D. Remove any bolts, nuts or cotter pins holding the sproc-
kets (if applicable)

E. Remove sprockets and chain assembly at the same time by
sliding off of the spline

F. Remove chain from sprockets

G. Inspect chain for any possible damage
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CHAIN REPLACEMENT
UNIT II

JOB SHEET #2--INSTALL A DRIVE CHAIN

I. Tools and materials needed

A. Combinatipn wrench set

B. Side cﬁtters

C. 3/8" drive socket set

D. Cotter pins (if applicable)
IT. Procedure

A. Clean chain case, chain and sprockets thoroughly

B. Install chain onto sprockets

C. Insert sprockets onto shafts

D. Install nuts, bolts or cotter pins to hold sprockets on
the shaft

E. Reinstall chain tensioner

(NOTE: This applies to automatic or manual types.)

F. Set manual chain tensioner to the manufacturer's speci-
fications

G. Reinstall chain case cover

H. Fill chain case with o0il according to the manufacturer's
specifications

I. Check operation
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CHAIN REPLACEMENT
UNIT II

TEST

1. Name five causes of drive chain failure.

d.
e.

2. Name three types of drive chains used on snowmobiles.

a.
b.
c.

3. Identify the following types of drive chains.

-4, Demonstrate the ability to:
a. Remove drive chain on any given snowmobile.
b. Install a drive chain on any given snowmobile.
(NOTE: If these activities have not been accompliched prior

to the test, ask the instructor when they snu:ild be
completed.)
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CHAIN REPLACEMENT
UNIT II

ANSWERS TO TEST

1. a. Improper tension applied to chain
b. Worn bearings within the chain case
c. Worn sprockets
d. Rapid acceleration
e. Locking of the track
2. a. Single roller chain
b. Double roller chain
c. Triple roller chain
3. a. Double roller chain
b. Single roller chain
c. Triple roller chain

4, Evaluated to the satisfaction of the instructor.

Sy
o
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CHAIN REPAIR
UNIT III

UNIT OBJECTIVE

After completion of this unit, the student should be able to iden-
tify all the parts of a drive chain and repair any drive chain.
This knowledge will be evidenced through demonstration and by
scoring eighty-five percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1.

Match terms associated with a typical drive chain to
the correct definition. .

Identify the six types of drive chain links when given
an illustration.

Name two types of drive chains.
Identify the basic parts of a drive chain.

Demonstrate the ability'td repair any single, double or
triple drive chain.
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CHAIN REPAIR
UNIT III

SUGGESTED ACTIVITIES

Instructor

A
B
C
D.
E
F
G

Provide students with objective sheet
Provide students with information sheet

Make transparéncies

Discuss unit and specific objectives

Discuss information sheet

Demonstrate procedures outlined in job sheet

Give test

Student

A.

B
C.
D

Read objectives
Read information sheet
Complete job sheet

Take test

INSTRUCTIONAL MATERIALS

Included i~ this unit

A.
B.

Objectives

Information sheet

Transparency masters

1. TM la--Single Connector Link
2. TM lb--Singie Half Link

3. T™ 1lc--Double Connector Link

4, TM 1d--Double Half Link

134
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5. TM le--Triple Connector Link
6. TM 1f--Triple Half Links
7. TM 2--Basic Parts of a Drive Chain
D. Job Sheet #1--Repair a Drive Chain
E. Test
F. Answers to test
II. References

A. Polaris Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751,

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd.,
4504 West Superior Street, Duluth, Minnesota 55806.
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CHAIN REPAIR
UNIT III

INFORMATION SHEET

I. Terms and definitions
A. Connector link--Used to connect a drive .lhwuin together
B. Half link--Used to shorten a drive c:ai by replacing a

full link with this 1link

C. Cotter pin--Used to hold a connectcr 1link or half link
pin in place

o

Clip--Used to hold outer link in position
E. Pin -Ured to connect either a half link or connector link
F. Endless chain--Chain having no connector links
G. Detachable chain--Thain containing connector links
II. Typss of drive chain links
A. Single connector link (Transparency 1la)
B. Single half link (Transparency 1b)
C. Double connector link (Transparency lc)
D. Double half link (Transparency 1d)
E. Triple connector link (Transparency le)
F. Triple half link (Transparency 1f)
ITI. Types of drive chains
A. Endless
B. Detachable
IV. Basic parts of a drive chain (Transparency 2)
A. Single link pin
B. Half 1link

C. OQuter 1link
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A m m o

INFORMATION SHEET

Clip
Cotter pin
Connector link

Complete chain section
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TYPICAL SNOWMOBILE CHAIN LINKS

SINGLE CONNECTOR LINK X ¥a
™ - la
SINGLE HALF LINK

TM - 1b (@Y

DOUBLE CONNECTOR LINK
M - lc

T 55
—_ /

U
M O
= &

DOUBLE HALF LINK

™ - 1d @ \jb

TRIPLE CONNECTOR LINK
™ - le TRIPLE HALF LINK

\)‘ ]38 TM_ 'f




Parts of a Drive Chain

-

O /o
=

SINGLE LINK PIN
HALF LINK

OUTER LINK
CLIP
COTTER PIN

CONNECTOR LINK
COMPLETE CHAIN SECTION

@ mmODO0O w>
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CHAIN REPAIR
UNIT III

JOB SHEET #1--REPAIR A DRIVE CHAIN

I. Tools and materials needed
A. Snowmobile
B. Drive chain
C. Combination wrench set
D. 3/8'" drive socket set
E. Half link
F. Connector link
G. Cotter pin
H Pin punch
I. Ball peen hammer
J. Suitable grinder

II. Procedure

A. Remove drive chain from snowmobile

B. Clean all broken chain parts, chips and shavings from
chain case

C. Check drive chain to determine if it is endless or a
detachable type chain

(NOTE: Check for connector link.)

D. Determine the number of links that will nced to be re-
placed

E. Determine if drive chain is worth repairing or replacing
F. Grind off full connector link if chain is to be repuaired

G. Replace with as many ful!l links as nceded and half links
if nceded

« 140
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JOB SHEET +1

Rivet all link pins thoroughly

(NOTE: If connector link is used be certain that clip
opening is facing opposite chain rotation.)

Replace drive chain into chain case
Check chain tension

Check operation



CHAIN REPAIR
UNIT III

TEST

S - 49-C

Match terms orn the right to the correct definition.

b. Hold the outer link in position

c. Used to hold a connector link on
half link pin in place

d. Used to connect either a half link
or connector link together

e. Chain containing connector 1links

f. Used to connect a drive chain to-
gether

g. Used to shorten a drive chain by
replacing a full link with this
1ink

Identify the following drive chain links.

d. —
- (@)
be ... o
C
Ce — e e e <
D\«

[—
——
NS

a. Chain having no connection links 1.

2
3
4,
5
6
7

Cotter pin
Connector link
Endless chain
Clip

Pin

Detachable chain

Half link
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3. Name two types of drive chains.

a.

b.

4. Identify the following parts of a drive chain.

EKC

Aruitoxt provided by Eic:
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5. Demonstraté the ability to repair any single, double or triple
drive chain.

(NOTE: 1If this activity has not been accomplished prior to
the test, ask the instructor when it should be com-
pleted.)
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fa ]

d .

b.

d.

b.
ad.

bh.

e

CHAIN REPAIR
UNIT III

ANSWERS TO TEST

7

Triple half link
Single connector link
Double half link
Single half link
Double connector link
Triple connector link
LEndless

Detachable

Com-.lete chain section
Connector link

Single link pin

Half link

Cotter pin

Outer link

Clip

Evaluated to the satisfaction of

i45

the

instructor,

S
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DRIVE AXLES
UNIT I

UNIT OBJECTIVE

After completion of this unit, the student should be able to
repair and replace any part of a typical drive axle. The student
should be able to determine when sprocket replacement should be
necessary. This knowledge will be evidenced through demonstration
and by scoring eighty-five percent on the unit test.

SPECIFIC OBJECTLVES

After completion of this unit, the student should be ahle to:

1. Match terms associated with a typical drive axle
assembly to the correct definition.

2. Name two types of drive sprockets.
3. Name two types of drive axles.
4, Name four causes for sprocket failure.

5. Identify all the main parts of a typical drive axle when
given a picture illustrating the parts.

6. Demonstrate the ability to:

a. Disassemble a typical drive axle assembly.

b. Reassemble a typical drive axle assembly.
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DRIVE AXLES
UNIT I

SUGGESTED ACTIVITIES

Instructor

Provide students with objective sheef

Provide students with information sheet

Make transparencies

Discuss unit and specific objectives

Discuss information sheet

Demonstrate procedures outlined in job sheets

Give test

b oS o> SR > B « » NN v B @ R - - B -

Review test with student
Student :
A. Read objectives

B. Study information sheet

(@1

Complete job sheets

D. Take test

INSTRUCTIONAL MATERIALS

Included in this unit
A. Objectives

k. Information sheet

o

Transparency masters
1. TM la--Internal Drive Type Sprocket
2. TM 1b--Tooth Type Sprocket

3. TM 2--Main Parts of a Typical Drive Sprocket

147
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E'

F.

Job sheets

1. Job Sheet #1--Disassemble a Typical Drive Axle
Assembly '

2. Job Sheet #2--Reassemble a Typical Drive Axle
Assembly

Test

Answers to test

II. References

A.

Polaris Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751.

Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd.,
4504 West Superior Street, Duluth, Minnesota 55806.
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DRIVE AXLES
UNIT I

INFORMATION SHEET

Terms and definitions

A. Drive axle--A hollow or solid shaft which connects to
the drive chain by a sprocket and drives the track

B. Drive sprockets--Connected to the drive axle and used
to turn the track

(@]

Teeth--Portion of the drive sprocket that inserts into
or receives a raised portion of track to turn the track

D. Seal--Rubber washer device used to seal the chain case
where the drive axle enters to eliminate oil leakage

E. Spline--Portion on the drive axle which is grooved to
receive the chain case drive sprocket

F. Flange--Plate that secures the drive sprocket to the
drive axle

Types of drive sprockets
A. Internal drive type (Transparency 1la)
B. Tooth type (Transparency 1b)
Types of drive axles
A. Solid shaft
B. Hollow shaft
Causes for drive sprocket failure
A. Lack of lubrication
(NOTE: Snow lubricants.)

B. Missing track inserts which cause chipped or broken tceth

(@]

Track misalignment causing wear to sprockets

D. Bent drive axle
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INFORMATION SHEET

V. Main parts of a typical drive axle (Transparency 2)

A.  Axle

B. Flange

C Sprocket
D, Seal

L. BRearing

ot
It




INTERNAL DR!VE TYPE SPROCKET ON AXLE

™ 1

TOOTH TYPE SPROCKET
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MAIN PARTS OF A TYPICAL DRIVE AXLE

mOOw>

Axle
Flange

Sprocket
Seal
Bearing

-
Gt

[\
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DRIVE AXLES
UNIT I

JOB SHEET #1--DISASSEMBLE A TYPICAL DRIVE AXLE ASSEMBLY

Tools and materials needed

A. Snowmobile

B. Combination wrench set

C. 3/8" drive socket set

D. Bearing puller

E. Standard and phillips screwdriver
F. Vise

Procedure

A. Drain oil from chain :

B. Remove chain case or chain case inspection cover from

snowmobile to expose sprockets

C. Remove nut, bolt or cotter pin holding sprocket onto
drive axle

D. Remove sprocket from spline of drive axle

E. Support back end of snowmobile so that the track can be
loosened or removed (if applicable)

F. Loosen all bolts supporting the track

G. Remove slide rail or boggie wheel assembly

. Remove bearing support opposite chain case

I. Slide axle opposite chain case and remove from {rame
J. Clamp axle into vise and pull off bearings with puller
K. Remove sealr

L. Remove flange from sprockets and remove sprockets

M. Inspect bearings, scals and sprockets fecr damage

N. Clean all parts for reasscmbly
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DRIVE AXLES
UNIT I

JOB SHEET #2--REASSEMBLE A TYPICAL DRIVE AXLE ASSEMBLY

Tools and materials needed

A. Snowmobile

B. Combination wrench set

C. 3/8" drive socket set

D. Bearing driver set

E. Standard screwdriver set

F. Seals (if necessary)

G. Sprockets (if.necessary)

H. Vi

Procedure

A. Install sprockets and flange onto drive axle

B. Install seals

C. Drive bearings onto drive axle with bearing driver
D. Insert drive axle into frame

E. Install bearing support on side opposite chain case
F. Install boggie wheels or slide suspcnsion system
G. Reinstall rear axle and track

H. Slip drive chain sprgcket onto spline of axle

I. Reinstall drive chain

J. Install chain case cover

K. Fill chain case with 0il to the proper level

L. Align and adjust track

M. Check operation

]
(O3]
—

13-D



1.

™~

£

DRIVE AXLES
UNIT I

TEST

S - 15-D

Match terms on the right to the correct definition.

a.

2.

Connected to the drive axle and used 1.
to turn the track

Metal plate that secures the drive
sprocket to the drive axle 3.

Rubber washer device used to seal the 4.

chain case where the drive axle enters

to eliminate oil leakage 5.

Portion on the drive axle which 1is 6.

grooved to receive the chain case
drive sprocket

Portion of the drive sprocket that
inserts into or receives a raised
portion of track to turn the track

A hollow or solid shaft which con-
nects to the drive chain by a sproc-
ket and drives the track

Name two types of drive sprockets.

a.

b.

Name two types drive axles. ~

a.

b,

Name four causcs of sprocket failure.

Seal

Teeth

Drive sprockets
Drive axle
Spline

Flange
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5. 1Identify all the rain parts of a typical drive axle assembly.
a.
b.

Cl

6. Demonstrate the ability to:
a. Disassemble a typical drive axle assembly,.
b. Reassembly a typical drive axle assembly.
(NOTE: If these activities have not been accomplished prior

to the test, ask the instructor when they should be
completed.)

)
ot
C.
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DRIVE AXLES
UNIT I

ANSWERS TO TEST

1 a. 3
b. 6
C 1
d. S
e, 2
f. 4

2. a. Internal drive type
b. Tooth type
3. a. Solid shaft type
~b. liollow shaft type
4. a. Lack of lubrication
b. Missing tréck inserts
¢. Track misalignment
d. Bent drive axle
5. a. Axle
b, Flange
¢.  Sprocket
d. 3Scal
¢. Bearing

6. Ivaluated to the satisfaction of the i1nstructor,
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REAR AXLES
UNIT II

UNIT OBJECTIVE

After completion of this unit, the student should e able to
remove and replace a typical rear axle assembly and all of its
components. This knowledge will be evidenced through demonstra-
tion and by scoring eighty-five percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:
1. Match terms associated with a typical rear axle assembly.
2. Name three causes of rear axle sprocket failure.
3. Name three causes of rear axle bearing failure.

4. Identify all the main parts of a rear axle assembly when
given an illustration.

5. Demonstrate the ability to:
a. Disassemble a typical rear axle and its components.

b. Reassemble a typical rear axle and its components.

a
x




II.

REAR AXLES
UNIT II

SUGGESTED ACTIVITIES

Instructor

A.

Provide student with objective sheet
Prcvide student with information sheet

Make transparencies

D. Discuss unit and specific objectives

E. Discuss information sheet

F. Demonstrate procedures outlined in job sheets
G. Give test

H. Review test with student

Student

A. Read objectives

B. Srtudy information sheet

C. Complete job sheets

D. Take test

INSTRUCTIONAL MATERIALS

Included in this unit

A.

B.

Objectives
Information sheet

Transparency Master #1--Main Parts of a Tcar Axle

Assembly
Job sheets
1. Job Sheet #1l--Disassemble a Typical Rear Axle
Assembly
159
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2. Job Sheet #2--Reassemble a Typical Rear Axle
Assembly

E. Test
F. Answers to test
I1. References

A. Po7aris Shop Manuals, 1973-1976, Polaris Industries
A %extron Corp., Roseau, Minnesota 56751.

’

B. Ski-lc. Shop Manuals, 1967-1976, Bombardier Ltd.,
450+ west Superior Street, Duluth, Minnesota 55806.
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III.

IV,
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REAR AXLES
UNIT II

INFORMATION SHEET

Terms and definitions

A. Rear axle--A solid or hollow shaft which connects the
link plates and is used to control track tensio» and
also to guide the track alignment

B. Link plates--Used to connect the rear axle to tiie .rame
and allow the suspension to flex with the weight or the
rider

C. Spring--Used to apply pressure to the link plate ‘o
stiffen and lighten the flexibility of the suspension

D. Rear sprockets--Connects to the rear axle and are used as
idlers to control track tension and track alignment

E. Flange--Metal plate that secures the rear sprockets to
the rear axle

F. Rear bearings--Inserted into the link plates and are
used to eliminate friction on the rear axle

G. Rear seal--Used to hold grease in the rear link plates
so that the bearings will remain lubricated.

Causes cf sprocket failure to the rear axle

A. Track misalignment

B. Missing track inserts causing broken or chipped teeth
C. Bent rear axle

Rear axle bearing failure

A. Lack of 1lubrication to bearings

B. Bearings submerged in water and stored for the summer
causing them to pit

C. Bent rear axle
Main parts of a typical rear axle (Transparcncy 1)

A. Rear axle



INFORMATION SHERY

B. Flange

C. Bearing
D. Seal
E. Spring

F. Link plate

G. Sprocket




MAIN PARTS OF A TYPICAL REAR AXLE
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@m mONn w»

Rear Axle

Flange
Bearing
Seal
Spring
Link Plate
Sprocket

TM 1
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REAR AXLES
UNIT II

JOB SHEET #1--DISASSEMBLE A TYPICAL REAR AXLE ASSEMBLY

Tools and materials need=d

A. Snowmobile

B Combination wrench set

C 3/8" drive socket set

D. Bearing puller

E Standard and phillips screwdriver sets
F.. Vise

Procedure

A. Raise and support rear end of snowmobile
B. Remove 1link springs from link plate

C. Loosen track tension

D. Remove link plate from snowmobile frame
E. Drop rear axle assembly from snowmobile
F. Remove seals from link plates

G. Remove link plates from rear axle

H. Clamp rear axle in vise

I. Remove bearing from rear axle with bearing puller
J. Remove flange and sprocket from axle

K. Check bearings for wear

L. Check sprcckets for wear

M. Clean all parts for reassembly

G
161 !
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REAR AXLES
UNIT II

JOL SHEET #2--REASSEMBLE A TYPICAL REAR AXLE ASSEMBLY

Tools and materials needed

A. Snowmobile

B. Combination wrench set

C. 3/8" drive socket set

D. Bearing‘'driver

E. Standard and phillips screwdriver sets
F. Vise

Procedure

A. Install sprockets and flanges on axle
B. Install seals on axle

C. Install bearing on axle with bearing driver
D. Reinstall link plates

E. Insert assembly into track

F. llook link plates to snowmobile frame
G. Hook up link springs

. Adjust track tension

I. Adjust track alignment

J. Check operation

220-D



REAR AXLES
UNIT II

TEST
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Match terms on the right to the correct definition

a. Used to apply pressure to the link 1.
plate, to sti{fen and lighten the
flexibility of thc suspension 2.

b. Connects to the rear axle and are used 3.
as idlers to control track tension and
track aiignment 4.

C. A solid or holvow shaft which connects 5.
to the link pl.ces and is used to con-
trol track tension and also to guide 6.
the track alignment

d. Inserted into the link plates and are
used to eliminate friction on the rear
axle

~e. Used to connect the rear axle to the
frame and allow the suspension to flex
with the weight of the rider

. ‘'~tal plate that secures the rcar
rrockets to the rear axle

g. Uscd to hold greasec in the recar iink
plates so that thr bearing will remain
lubricated

Name three causes of reur axle sprocket failure.

a.
b,

C.

Name three causes for rear axle bearing fallure.

100

Link plates
Rear sprockets
Rear seal

Rear axle
Flange

Rear bearing

Spring
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4. Identify all the main parts of a rear axle assemoly.
a,

b.

c.

5. Demonstrate the ability to:
a. Disassemble a typical rear axle and its components.
b. Reassemble a typlical! rear axle and its components,
(NOTE: If these activities have not been accomplished prior

to the test, ask the instructor when they should be
completed.)

VO
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REAR AXLES
UNIT II

ANSWERS TO TEST

1 a. 7
b. 2
C 4
d 0
2 |
[ 5
g3

2. . Track misalignment
bo Missing track inserts causing broken or chipped teeth
<l lent rear axle

Ao a. Lack of Iabrication to bearings

b, bearings submerged in owater and stored for the sammer
ciausing them to pit

. fent orear axle
A, a. Rear axle

b, TPlange

v Bedaring

o, el

v iprany

o taanl plate

v Lol et

. Fvaluated to the ot taction of the gy Yoy,
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BOGIE WHEELS
UNIT I

UNIT OBJECTIVE

After completion of this unit, the student should be able to
repair or replace any component of a bogie wheel suspension
system. This knowledge will be evidenced through demonstra-
tion and by scoring eighty-five percent on the unit test.

SPECIFIC OBJECTIVES

“After completion of this unit, the student should be able to:

1. Match terms associated with a typical bogic wheel
assembly.

2. Name two types of bogic wheel assemblics.

3. Name two types of bearings used on a typical bogie
wheel assembly.,

4. Identify all main parts of a bogic wheel assembly when
given an illustration showing the parcs,

o bemonstrate the ability to:
4. Replace springs on any given bogic wheel assembly,

b.  Replace bearings and tires on any given bogic wheel
assembly,

1-E
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BOGIE WHEELS
UNIT I

SUGGESTED ACTIVITIES

Instructor
A. Provide student with objective shect
Provide student with information sheet

Make transparency

o 0O 9w

Discuss unit and specific objectives

E. Discuss information sheet

. Discuss procedures outlined in job shecets
G. Give test

Student

A. Recad objectives

B. Study information shcet

C. Complcte job sheets

D. Take test

INSTRUCTIONAL MATERTALS

Included in this unit
A, Objectives

K. Information shect

C. Transparcency Master 01 -Main Parts ol o Typicar oopice

Wheel Assenbly

Ay

3-E
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D. Job sheets
l. Job Sheet #1--Spring Replacement on a Typical Bogie
Wheel Assembly
2. Job Sheet #2--Tire and Bearing Replacement on a
Typical Bogie Wheel Assembly
E. Test
F. Answers to test
IT. References
A. Polaris Shor Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751.
B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd.,

4504 West Superior Street, Duluth, Minnesota 55806,



BOGIE WHEELS
UNIT I

INFORMATION SHEET

Terms and definitions

A. Bogic wheel assembly--Assembly mounted to the snowmo-
bile frame between the top and bottom of the track
which is used to support the wei bt of the rider and to
absorb any shock caused by nrcting objects while riding
the snowmobile

B, Tirc--Mounted to a bearing or flange and is usually nade
of rubber or nylon, and supports the track on top and
bottom

C. Cross shaft--Shaft uscd to support and mount bogic wheel
assembly onto the snowmobile frame

(NOTE: Shuaft inserts into wheel support tube.)

D. Spring--Used to give the bogic assembly suspension
action

L. Bearing--'founted on the support tubes and used to c¢limi-
nate Iriction between support tube and tire

I'.  I'lange--Used to mount the tire to the bearing
Types of bogice wheel assemblices

Ao Single wheel type

I*. Double wheel type

Types of bearings usced on bogice wheel assemblics
v sealed type bearing

b, Non-scaled type bearing

(N0TE: The non-scealed roller bearing needs to be lubricated
with preasce.)

Main oarts of o typical bogice wheel assembly (Transparvency 1)
Ao Tire

I, Crone ohait

-3
e
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D

m

Spring
Bearing
Flange

Support tube

INFORMATION SHEET

!



MAIN PARTS OF
A TYPICAL BOGIE WHEEL ASSEMBLY

5 - 7-E

Tire
Cross Shaft
Spring

Bearing
Flange

mmO N w >

Support Tube

YR
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BOGIE WHEELS
UNIT I

JOB SHEET #1--SPRING REPLACEMENT ON A TYPICAL BOGIE WHEEL ASSEMBLY

I.

IT.

Tools and materials needed

A. Snowmobile

B, Combination wrench set

C. 3/8" drive socket set

D. Punch and chisel set

L. Ball pecn hammer

F. Vise

Procedure

A. Support rear end of snowmobile
B. Remove bogie wheel assembly

(NOTE: It may be necessary to looscn track tension on some
models.) :

C. Remove cross shaft from bogic wheel assembly by driving
out with a punch

D. Clamp support tube into visc and loosen any clamps, tabs
or any support that is securing the springs to the sup-
port tube

L. Remove springs

[F'. Repluce bogie wheel springs

. Sccurc any tabs, clamps or supports that hold the spring
to the support tubes

[T, Reassemble the entire bogie wheel assembly
. Install bogic wheel assembly into the snowmobile

J. Check operation
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BOGIE WHEELS
UNIT I

JOB SHEET #2--TIRE AND BEARING REPLACEMENT ON A TYPICAL BOGIE

IT.

WHEEL ASSEMBLY

Tools and materials needed

A. Snowmobile

B. Combination wrench set

C. 3/8" drive socket set

D. Bearing puller

E. Phillip and standard screwdriver set

F. Vise

G. Bearing driver

Procedure

A. Remove bogie wheel assembly from snowmobile
B. Clamp assembly into vise

C. Remove flanges from tires

D. Remove tires from support tube

E. Remove bearings from support tube with puller
F. Install bearing with bearing driver

6. Install tires and flanges

[l.  Reinstall bogie whecl assembly into snowmobile
[. Check operation

11-E
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BOGIE WHEELS
UNIT 1

TEST

S - 13-E

Match the terms on the right to the correct definition.

a. Assembly mounted to the snowmobile 1. Tire
frame between the top and bottom of
the track which is used to support the 2. Spring
weight of the rider and to absorb any
shock caused by hitting objects while 3. Bearing
riding the snowmobile
4. Bogie wheel
b. Mounted te a bearing or flange and is assembly
usually made of rubber or nylon and
supports the track on top and bottom S. Flange
c. Shaft used to support and mount bcgie 6. Cross shaft
wheel assembly onto snowmobile frame
d. Used to give the bogie assembly sus-
pension action
e. Mounted on the support tubes and used
to eliminate friction between support
tube and tire
f. Used to mount the tire to the bearing
Name two typcs of bogie wheel assemblies
a.
b.
Name two types of bearings used on & 1typical bogie wheel
assembly.
a.
b.

[}
-3
-~
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4. Identify all main parts of a typical bogie wheel assembly.
a.

b.

(¢

5. Demonstrate the "ability to:
a. QReplace springs on any giveu boy.e wheel assembly.

b. Replace bearings and tires on any given bogie wheel
assembly.

(NOTE: 1f the above activities have not been accomplished

prior to the test, ask your instructor when they
should be completed.)

EBJK; 178
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BOGIE Whi.L €<
UN"'1

ANLWERS TG TEST

1 a. 4
b. 1
c 6
d. 2
e. 3
f. S
2. a Single wheel type

b. Double wheel type
3. a. Sealed type bearing

b. Non-sealed type bearing
4, a. Tire

b. Cross shaft

c. Spring

d. Bearing

e. Flange

f. Support tubc

5. Evaluated to the satisfaction of the instructor.

[
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SLIDE RAIL SUSKENSION
UNIT II

UNIT OBJECTIVE

After completion of this unit, the student should be able to dis-
assemble and reassemble any part on a typical slide rail suspen-
sion. The student should be able to identify all main parts of

a typical slide rail suspension. This knowledge will be evidenced
through demonstration and by scoring eighty-five percent on the
unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1. Match terms associated with a typical slide rail suspen-
sion.

2. Name two advantages of a slide rail suspension over a
bogie wheel suspension,.

3. Identify all the main parts of a typical slide rail sus-
pension when given an illustration.

4. Demonstrate the ability to:
a. Remove a typical slide rail suspelsion.

b. Install a typical slide rail _uspension.

180




§ - 19-E

SLIDE RAIL SUSPENSION
UNIT 11

SUGGLSTED ACTIVITIES

I. Instructor

A. Provide student with objective sheet
B. Provide student with informatien sheet
C. Make transparency
D. Discuss unit and specitfic objectives
E. Discuss information sheet
F. Demonstrice procedures outiined in job sheets
G. Give tex:

IT. sStudent
A. Read objective
B. Study information sheet
C. Complete job sheets

D. Take test

INSTRUCTIONAL MATERTADS

I. Included in this unit
A. Objectives
B. Information sheet

C. Transparency Master #1--Main Parts of u Tvpical Slile
Rali Suspension

L. Job sheets
1. Job Sheet #l--Remove a Typical Siidce Rail Suspension

2. Job Sheet #2--Install a Typical Slide Rail Suspension

i81




E. Test
F. Answers to test
I11. References

A, Polaris Shop Manwals, 1973-1970, Polaris Industries,
A Textron Corp., Roseau, Minnesota 50751,

B, Ski-Doo Shop Manuzlsg, 1967-1970, Bombardier lLtd.,
4504 West Superio- Street, Duluth, Minnesotu 55800.
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SLIDE RAIL SUSPENSTON
UNIT I1

INFORMATION SHEELT

Terms and definitions

AL

L.

Cross shaft--Used to mount the slide rail suspension on
the snownobile chassis

Idlers--Used to apply tension to the track a 1 keep the
slide rail from hitting the track

springs--Used to give the slide rail suspension action

Slider--Usually made of nylon and is guided by inserts
in the track

(NOTE: This rail is lubricated by sno.

Runner bars--Used to attach the nylon sliu2 rail

Advantages of a slide rail suspension over a =2 » wheel
suspension

A

R.

Applies more track pressure to the ground

Less friction to the track

Main parts or a typical slide rail suspension {Transparency 1)

Cro~s shuaft
[diers
Springs
sliders

Runner bars
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MAIN PARTS OF A . YFICAL SLIDE RAIL SUSPENSIC*

A. Cross Shef,
B. Idlers

C. Springs

D. Slider

E

. Runner Bc s

- | T™
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SLIDE RAIL SUSPLNSION
UNIT II

SHEET . 1--REMOVE A TYPICAL SLIDE RATL SUSPENSION

iools and materials needed

A.

K.

C.

D.

E.

Combination wrench set

3/8" drive socket set

Medium size pry bar

Sncamobile with slide suspension

Ba.l peen hammer

Procedure

Al

Tilt snowmobile on its sides and relcase tension on the
svrings using pry bar and hammer (if applicable)

Loosen track tension

Remove bolts from the cross shaft

Pull slide rail suspension from track
Inspect slide rails or sliders for wear
Inspect shock absorber

Clean for reassembly

[2e]
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SLIDE RAIL SUSPENSION
UNIT II

JOB SHEET #2--INSTALL A SLIDE RAILL SUSPENSION

Tools and materials needed

A. Combination wrench set

B. 3/8" drive socket set

C. Medium size pry bar

D. Ball peen hammer

E. Slide rail suspension

Procedure

A. Insert slide rail unit into snowmobile

B. Bolt front cross shafts to frame

C. Bolt rear cross shafts to frame

, Hook springs on both sides

E. Tighten track tension according to manufacturer's speci-
fications

F. Align track

G. Test run

180
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SLIDE RAIL SUSPENSION
UNIT II

TEST

1. Match the terms on the right to the correct definition.

a. Usually made of nylon and are guided 1. Springs
by inserts in the track

[S]

A Slider
b. Used to apply tension to the track and

keep the slide rail from hitting the 3. Cross shuft
track -
4. Runner bars
¢. Used to give the slide rail suspen-
T sicn action 5. Idlers

d. Used tc mount the siide rail suspen-
sion onto the snowmobile chassis

e. Used to attach the nylon slide rail

o

Name two advantages of a slide rail suspension over a bogie
wheel suspension.

d.

b.

(W3]

Identify all the main parts of a typical slide assembly.
a.

b.




30-E

4., Demonstrate the ability to:
a. Remove a typical slide rail suspension.
b. 1Install a typical slide rail sus»ension.
(NOTE: If the above activities have not been accomplished

prior to the test, ask your instructor when they
should be completed.)




(93]

@]

d.
0.

Evaluated to the satisfaction of the instructor.

SLIDE RAIL SUSPENSION
UNIT II

ANSWERS TO TEST

(93]

4

Applies more track pressure to the ground
Less friction to the track

Cross shaft

Idlers

Springs

Sliders

Runner bars

S
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SHOE TYPE BRAKE SERVICING
UNIT I

UNIT OBJECTIVE

After completion of this unit, the student should be able to

remove and replace a typical shoe type Lrake on any given snow-
mobile. The student should be able to cdjust shoe type brakes.
This knowledge will be evidenced through Jemonstration and by

scoring eighty-five percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1. Name four causes of shoe type trake failure.

Z. Identify all the main parts of a typical shoe type brake
assembly when given a drawing illustrating the parts.

3.

Demonstrate the ability to remove, replace and adjust a
typical shoe type brake assembly.

L9 0)
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SHOE TYPE BRAKE SERVICING
UNIT I

SUGGESTED ACTIVITIES

Instructor

A.

Provide the student with objective sheet

B. Provide the student with information sheet
C. Make transparency

D. Discuss unit and specitfic objectives

E. Discuss information sheet o

F. Demonstrate procedures outlined in job sheet
G. Give test

Student

A. Read objectives

B. Study information sheet

+C. Complete job slreet

D. Take test

INSTRUCTIONAL MATERIALS

Included in chis unit

A.

B.

Objectives
Information sheet

Transparency Master #1--Main Parts of a Typical Shoe
Type Brake

Job Sheet #1--Remove, Replace and Adjust a Typical Shoe

Type Brake Assembly
Test

Answers to test

3-F



IT1. References

A. Polarig Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Mlnnesota 56751.

B. Ski-Doo bhop Manuals, 1967-1976, Bombardier Ltd.
4504 West Superior Street, Duluth Minnesota 55806

Q 192
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MAIN PARTS OF
A TYPICAL SHOE TYPE BRAKE ASSE/ABLY

A. Shoe

B. Brake Arm

C. Rivets

D. Brake Lining

E. Brake Cable

F. Brake Cable Housing

L
3 rak 8
\\
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SHOP VPR BRARKL SERVICING
UNLL T

Jap sHEL D s 1R

EMOVE,, REPLACE AND ADJUST A TYPITOCAL SHOU IYrr
BIRARE  ASSEMBLY
Fooodoets and materials needed
AL snowmobide
Combination wrench set
C.o 387 drive soclhet set
Do Chirsel and punch scet
. Ball peen hammerv
o Rivetrs (18 appniicable)
. Vise
'T. Procedure
A, Remove brake cable trom handle bars
B. Remove brake cable from brake arm
C. Remove shoe from brake lever
D. Remove brake pad from shoe with chisel
I, Replace brake pad on shoe with rivets
F. Install brake shoe on brake lever
G. Install brake cable assembly

ft.  Adjust cable so that there is a maximum of 1/4" [rece
play in brake handle
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SHCE TYPE BRAKNT SERVICING
UNIT I

TEST

1. Name four causes of shoe type brake failure.
a.
b.
C.
d.

2. Identify all the main parts of a typical shoe type brake
assembly.

a.
b.
c.
d.
e.
f.
3. Demonstrate the ability to remove, replace and ad t a tvpi-
cal brake assembly.
{(NOTE: If this activity has not been accomplishc. prior to
the test, ask your instructor when it should be com-
pleted.)

-t
PN
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SHOE TYPE BRAKE SERVICING
UNIT 1

ANSWERS TO TEST

a. Broken brake cable

b. Brake

c. Brake

d. Brake
a. Shoe
b. Brake

C. Rivets

d. Brake
e. Brake
f. Brake

Evaluated

shoec 01l soaked
not adjusted properly

shoe worn out

arm

lining

cable

cable housing

to the satisfaction of the instructor.

N

S
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DYSC TYPE BRAXK SERVICING
UNIT 11

UNIT OBJLCTIVE

After completion of this unit, the student should be able to
repair and adjust o tvpical disc type broke assembly.,  This
knowledge will be ovidenced through demonstration and by
scoring cighty-tive porcent on the unit test.

SPLULEIC OBJECTIVES

After completion of this unit, the student should be able to:

1. Match terms associuted with a tvpical disc brake
assembly.

2. Name two types of disc brakes uscd 1 a snowmobile.

3. Identify all the main parts of & typical brake assembly
when given a drawing illustrating the parts,

4. Describe when punks should be replaced.
5. Demonstrate the ability to:
a. Disassemble a typical disc brake assembly.

b. Adjust a typical disc brake.

R
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DISC TYPL BRAKE SERVICING
UNIT TII

SUGGESTED ACTIVITIES

[. Instructor

Ao Provide student with objective sheet

B, Provide student with information sheet

(. Make transparency .

D. Discuss unit and specific objectives

. Discuss information sheet : .
. Demonstrate procedures outlined in job sheets

G. Give test
IT. Student
A. Read objectives
B. Study information sheet
C. Complete job sheets

D. Take test

INSTRUCTIONAL MATERIALS

T. Included in this unit
A. Objective shect
B. Information sheet

C. Transparency Master #1--Main Parts of a Typical Disc
Brake Asscmbly

D. Job sheets

1. Job Sheet #l--Disassemble a Typical Disc Brake
Assembly

(]

Job Sheet #2--Adjust a Typical Disc Brake

EE{B;‘ 199
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E. Test
F. Answers to test

IT. References

A. Polaris Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Mirnesota 56751,

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd.,
4504 West Superior Street, Duluth, Minnesota 55806.

ERIC <00
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DISC TYPLE BRAKE SERVICING
UNIT 11

INFORMATION SUHEERT

l. Peoerms and Jdetfinitions

Ao Puek--Round shaped material that is forced aeainst the
disc to cause a {riction which slows down the snowmobile

beooDiso--Attached Jdirectly ov o indivectly to driven puiley
to =stop movement ol the track when pressure is appliced
with the brake unit

Coooualipers--Assenbly which holds the pucks and is cquipped
with a lever tor applving pressure to the brake disc

. Uable--Attaches to the handle on the hund bar, and to
the lever on the calipers to apply pressure to the disc
b lousing--Used to guide the brake cable and eliminatc any

friction or sticking of the cuable

FoooSelf adjusting brake caliper--Racheting tvpe geuar to
decrease the clearunce between the puck und the disc

[T. Types of disc brake units

Ao Manudl ity adjusted
B. Selt Jdjusting

1L, Main parts of a typical disc brake (Transparency 1)
A Pucks

B, Disc

C. Calipers

Do Cable

L. Housing

oo Tever

V. Replacenent of puck is necessary when the brake handle has

an cexcessive amount of free pla- after it has bheen fully
adjusted

O

ERIC

Aruitoxt provided by Eic:
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MAIN PARTS OF A TYPICAL DISC BRAKE UNIT

B. Disc
C. Cdlipers

D. Cable
E. Ho g

F Lever

ERIC

Full Tt Provided by ERIC.
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JOB

DISC TYPE BRAKE SERVICING
UNIT TII

SHEET #1--DISASSEMBLE A\ TYPICAL DISC BRAKE ASSEMBLY

Tools and materials

AL

B.

C.

D.

k.

Combination wrench set

3/8" drive socket set

Standard and bhillips screwdriver set
Side cutters

Disc brake uvnit on snowmobile

Procedure

AL

B.

Remove brake cable from caliper lever

Remove pins or bolts mounting caliper to snowmobile
Loosen tension on caliper assembly f{rom snowmobile
Remove caliper assembly from snowmobile

Disassemble caliper and remove pucks

Reinstall pucks

Reverse disassembly procedure and reinstall disc brake
unitt

203
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DISC TYPLE BRAKE SUR\
UNIT II

JOB SHEET #2--ADJUST A TYPIt¢"" DISC BRAKE

Tools and materials needed

A, 3/8" drive socket set
B. Combination wrench set
C. Standard screwdriver scet
Procedure
A.  Apply pressure to brake handle
(NOTE: If the handle moves freely for more than 1/4 of
an inch without applying pressure to the disc

the brake nceds to be adjusted.)

B. Adjustment is made by tightening the nut or bolt on the
caliper assembly

C. Adjust caliper so there is a maximum of 1/8" frec play
when pressure 1is applied to the brake lev.r

2l



DISC TYPE BRAKE SERVICING
UNIT I1

TEST

S - 27-F

Match terms on the right to the correct definition,

a. Usecd to guide the brake cable . 1.

climinate any friction or stic

of the cable 2
b. Round shaped material that is forced
against the disc to cause u friction 3.
which slows down the snnwmobile
¢. Nut or bolt used to adjust the
clearance between the puck ane ~he disc
d. Assembly which holds the puck and is
cquipped with a lever for applying 0O,
pressure to * brake disc
:

¢. Racheting type gear to decrease the
clearance between the pucks and the
dise

f. Attaches to the handle on the handle
bar, and to the lever on the caliper:,
to apply pressure to the disc

g. Attached dircctly or indirectly to
driven pulley to stop movement of
the track when pressure is applicd
with the brake unit

Pucks

Manually adjusted
brakes

Cable

self adjusting
brakes

Disc
Housinyw

Calipers

Name two type o of disc braies used on snowmobile,

adn

b.
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3. Identify all main ports of a typical disc brake assembly,
a.

b.

1.0 Describe when pucks whonld be replaced.

he o Demonstrate the ability to:
ae o Drsasuemble aotypical dive brakbe ansenbly,
o Adjust a typical dise brake,
v (HOTE: 1t thewe actavities have not heen accomp o hed pryor

o o the test o ask your instructor when they houald be
completed,)

El{l\C 204
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DISC TYPE BRAKE SERVICING
UNIT II

ANSWERS TO TEST

O

5

“anually adjusted
Sell adjusting
ek

IR

Calipers

Cable

Housing

Lever

replacement is necessary when the brake

ceotreme amount of free play after 1t has been fully adjusted,

Lvaluated to the satisfaction of the instructor.,

N
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HYDRAULIC BRAKE SERVICING
UNIT III

UNIT OBJECTIVE

After completion of this unit, the student should be able to

repair any typical hydraulic brake unit. This knowledge will
be evidenced through demonstration and by scoring eighty-five
percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1. Match terms as ociated with a typical hydraulic brake
unit.

2. Identify all tn~ wain parts of a typical hydraulic
brake unit, when g“ven a drawing illustrating the parts.

3. Demonstrate the ability to:

a. Disassembl’ a typical hydraulic broke nnit.

b. Bleed a typica' hydraulic brake unrnit.

20y
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HYDRAULIC BRAKE SERVICING
UNIT III

SUGGESTED ACTIVITIES

I. Instructor

Provide student with objective sheet
Provide student with information sheet
Make transparency

Discuss unit und specific objectives

m 9 O w9 >

Discuss in:.o:n"tioa sheet
F. Demonstratc r ocedures outlined in job sheets
G. Give test

II. Student
A. Read objectives
B Study information :'.ct
C.A.Complete job sheet
D

Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit
A. Objectives
B. Information sheet

C. Transparency Master #1--Main Parts of a Typical Hydraulic
Brake Unit

D. Job sheets

1. Job Shect #1l--Disassemble a Typical llydraulic Brake
Unit

2. Job Shect #2--Bleed a Typical Hydraulic Brake Unit

O 2 () ):’
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E. Test
F. Answers to test

II. References

A. Polaris Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751,

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd.,
4504 West Superior Street, Duluth, Minnesota 55806.
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HYDRAULIC BRAKE SERVICING
UNIT III

INFORMATION SHEET

Terms and definitions

A.

.

Puck--"D" or round shaped material that is forced against
the disc to cause a friction which slows down the snow-
mobile

Disc--Attached directly or indircc.ly to the driven pul-
ley to stop movement of the track when pressure is
applied with the brake unit

Calipers--Assembly which holds the pucks and is cquipped
with a hydraulic hose which attaches to the master cylin-
der assembly on the handle bars

Hose--Used to transfer fluid from the master cylinder to
the caliper assembly

Master cylinder--Is attached to the handle bars and is a
reservoir for brake fluid

Plunger--Forces fluid from the master cylinder through
the hose to the calipers to supply pressure to the pucks

llandle--Used as a lever to apply pressure to the plunger
which forces the fluid to the calipers

Bleeder valve--Small outlet in caliper used to release
any air that might be trapped in the calipers

Brake fluid--Fluid used to force the pucks against the
disc

Parts of a typical hydraulic brakc unit

A,

B.

-—
T3
.

Brake fluid
Bleeder valve
Cilli[)CI'S.

Hose

Master cylinder

Plunger

|
—~—
r—
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INFORMATION SHEET

G. Disc

H. Pucks
T. Handle

212
Qo
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#ain Parts of a Typical Hydraulic Brake System

BRAKE FLUID
BLEEDER VALVE
CALIPERS

HOSE

MASTER CYLINDER
PLUNGER

DISC .

PUCKS

HANDLE

TQOQTTmO0O N >
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. HYDRAULIC BRAKLE SERVICING
UNIT III

JOB SHEET #1--DISASSEMBLE A TYPICAL HYDRAULIC BRAKE UNIT

Tools and materials needed

A. Combination wrench set .
B. 3/8" drive socket set

C. Standard and phillips screwdriver sct

D. Small ignition wrench set

E. Hydraulic brake unit on . snowmobile
F. Rags
Procedure

A.  Remove hose from caliper assembly
(NOTE: Be certain not to spill fluid on snowmobile.)
B. Remove calipers assembly from chassis
C. Remove pucks from calipers
D. Inspect pucks |
E. Remove master cylinder assembly from handle bars
F. Drain fluid from cylinder
G. Remove handle from master cylinder
H. Remove plunger from master cylinder
. Clean all parts for recassembly

J. Reversce procedures of reasscembly
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HYDRAULIC BRAKE SEIVICING
UNIT III

JOB SHEET #2--BLEED A TYPICAL HYDRAULIC BRAKE UNIT

I. Tools and materials needed
A. Combination wrench set

B. 3/8'" drive socket set

(@]

Hydraulic brake fluid
D. Small ignition wrench set
F. Rags
F. Wooden wedge

IT. Procedure

A. Check fluid level on master cylinder and fill if neces-
R 84

L. Peinstall master cylinder cap
i Remove caliper assembly from the snowmobile
D. Locate the bleeder valve

E. Position calipers higher than the master cylinder with
hose attached

F. Insert a wedge between the pucks to take up all slack

G. Pump handle on master cylinder and hold so that pressure
is applied

II. Keeping a constant pressurc on handle relecase bleceder
valve to releasc air

. Repeat procedure until all air is removed from calipers
asscembly
J. Reinstall calipers

K. Wipe off all spilled fluid (if necessary)

A )
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HYDRAULIC BRAKE SERVICING
UNIT III

TEST

1. Match terms on the right to the correct definition.

- a. "D" or round shaped material that is 1. Puck
forced against the disc to cause a
friction which slows down the snow- 2. Hose
mobile
3. Handle

b. Atiucaed directly or indirectly to
the driven pulley to stop movement of 4. Brake fluid
the track wher orossure is applied
with the bral- unit 5. Calipers

c. Assembly which holds the pucks and is 6. Plunger
equipped with a hydraulic hose which
attaches to the master cylinder assem- 7. Master cylinder
bly on the handle bars
8. Disk
d. Used to transfer fluid from the master
cylinder to the caliper assembly 9. Bleeder valve

e. Is attached to the handle bars and is
a reservoir for brake fluid

f. Torces fluid from the master cylinder
through the hose to the calipers to
supply pressure to the pucks

g. Used as a lever to apply pressurc to
the plunger which forces the fluid to
the calipers

h. Small outlet in caliper used to reclecase
any air that might be trapped in the
calipers

i. The fluid uscd to force the pucks against
the disk

210
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2. Identify all the main parts of a hydraulic brzke unit.
a'
b.

C'

3. Demonstrate the ability to:

a. Disassemble a typical hydraulic brake unt,
b. Bleed a typical hydraulic brake unit.
(NOTE: 1If these activities have not been accompiished prior

to the test, ask your instructor when they should be
completed.)
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HYDRAULIC BRAKE SERVICING
UNIT III

ANSWERS TO TEST

1 a. 1
b. 8
c. 5
d. .
e 7
f. 6
g. 3
h., 9
i. 4

2. a. Brake fluid
b. Bleeder valve
c. Calipers
d. Hose

e. Master cylinder

f. Plunger
2. Disk
h. Pucks
i. Handle

3. Evaluated to the satisfaction of the instructor.




S - 1-G

TRACK
UNIT I

UNIT OBJECTIVE

After completion of this unit, the student should be able to
adjust track tension on any given snowmobile. The student
should be able to singe the track and replace any inserts. This
knowledge will be evidenced through demonstration and by scoring
eighty-five percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1.

wi
.

Match terms associated with track assemblies to the
correct definition.

Name two safety factors to remncmber when singeing

tracks.

Y
Identify three types of tracks when given an illustra-
tion.

Demonstrate the ability to:
a. Adjus. track tension.
b. Singe the track.

c. Replace track inse: “s.

tZ
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TRACK
UNIT I

SUGGESTED ACTIVITIES *

I. Instructor

A.
B.

IT. Student
A.
B.

I~ < m m o

Provide student with objective sheet

Provide student with information and job sheets
Make transparencies

Discuss unit and specific objectives

Discuss information and job sheets

Demonstrate procedures outlined in job sheets
Give test

Review test with student

Read objectives
Study information sheet
Complete job sheets

Take tecst

INSTRUCTIONAL MATERIALS

I. Included in this unit

A.
B.

Objectives

Information sheet

Transparency masters

1. TM 1--Rubber Track with Steel Rods
2. T 2--Cleat.. ‘lrack

3. TM 3--Internc.: Drive Type Track

220
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D. Job sheets
1. Job Sheet #1--Replace Track Inserts
2. Job Sheet #2--Singe the Track
3. Job Sheet #3--Adjust Track Alignment
E. Test
F. Answers to test
References
A. Polaris Skop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751.
B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd.,

4504 West Superior Street, Duluth, Minnesota 55806.
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TRACK
UNIT I

INFORMATION SHEET

Terms and definitions

A.

H.

Track--Rubber belting with either cleats attached or
solid molded track with inserts to receive the sprockets
and drive the snowmobile

Cleat--U-shaped iron bar that attaches to rubber belt to
give traction in the snow and also to recelve the sproc-
kets which turn the track

Insert--Metal clip used to eliminate wear to the .rubber
on the track by inserting into the track

Track tension--Tightness of the track

Track alignment--Equal distance on both sides of snow-
mobile frame

Cords--Nylon cords which are molded into the track to
give it strength

Singe--Burning or melting of the nylon ends that protrude
from the track's edge as the track begins to wear

Rods--Steel rods molded into the track to make it rigid
and give the track strength

Safety factors to remember when singeing tracks

A.
B.

Use only a small propane torch

Be sure there are no flammable fluids or substances in
the area or on the track

Types of tracks

A.
B.

Rubber track with steel rods molded in (Transparency 1)
Cleated track (Transparency 2)

Internal drive type track (Transparency 3)

)
.

.
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RUBBER TRACK WITH MOLDED IN STEEL RODS

ERIC

Full Tt Provided by ERIC.
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CLEATED TRACK

™ 2

24
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INTERNAL DRIVE TRACK

1 2 WY A U A Y A0 WY A U AN WY AN G A\

°o 425 ™ 3
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TRACK
UNIT I

JOB SHEET #1--REPLACE TRACK INSERTS
»

Tools and materials needed

A. Snowmobile (with track)

B. Track inserts

C. Track insert tool (if applicable)

D. Two medium size hammers

E. Adjustable locking pliers (vise grip)

F. Combination wrench set

G. 3/8" drive socket set

Procedure

A. Loosen track tension on snowmobile

B. Tilt snowmobile on its side

C. Locate track inserts that are severely worn or missing

D. Place track insert on track

E. Us% special track insert tool (if applicable)

F. Crimp inserts into place with locking pliers

G. Flatten by placing one hammer on inside of track and
hitting inner ends with other hammer

H. Rotate track and be sure that all inserts are replaced

I. Realign track and adjust track tension

v
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TRACK
UNIT I

JOB SHEET #2--SINGE THE TRACK

I. Tools and materials needed
A. Snowmobile
B. Frayed track
C. Small propane torch
D. Jack stand or hoist
II. Procedure
A. Support rear end of snowmobile with jack stand or hoist

B. Be certain there are no flammable substances or liquids
on snowmobile or in the area

C. Start snowmobile
D. Light torch and burn edges that are frayed

E. Rotate the track by using the engine power and burn all
edges

F. Do the same on both sides of snowmobile
G. Recheck track for frayed edges

H. Repeat procedures if necessary
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TRACK
UNIT I

JOB SHEET #3--ADJUST TRACK ALIGNMENT

I. Tools and materials needed
A. Snowmobile
B. Combination wrench set
C. Jack stand or hoist
D. 3/8" drive socket set
II. Procedure
A. Support rear end of snowmobile
B. Run snowmobile so that the track revolves

(NOTE: Be sure that no one is in line with the rear of
the snowmobile.)

C. Check distance between link plates and track edge
D. Loosen link plates or track adjustment bolts

E. Run snowmobile so that the track revolves

F. Check track alignment

G. If track is off to the left side tighten left side
adjuster bolt and loosen right side adjuster bolt

H. Reverse procedure if track is offset to right side
I. Tighten track to proper tension

J. Check operation

rZ
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TRACK
UNIT I

TEST

S - 19-G

Match terms on the right with the correct definition.

a.

U-shaped:-iron bar that attaches to

rubber belt to give traction in the
snow and also receive the sprockets
which turn the track

Metal clip used to eliminate wear to
the rubber on the track by inserting
into the track

Steel rods molded into the track to
make it rigid and give the track
strength

Tightness of the track

Nylon cords which are molded into the
track to give it strength

Equal distance on both sides of snow-
mobile frame

1.
2.

Burning or melting of the nylon ends that

protrude from the track's edge as the
track begins to wear

Rubber belting with either cleats
attached or solid molded track with
inserts to receive the sprockets and
drive the snowmobile

Track tension
Cords

Singe

Track

Track alignment
Rods

Insert

Cleat

Name two safety factors to remember when singeing tracks.

a.

b.
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3. Identify three types of tracks when given an illustration.

o W 1 U s U S VY 2 VY A VY S VY A\

C

4. Demonstrate the ability to:
a. Adjust track tension.
b. Singe the track.
c. Replace track inserts.
(NOTE: 1Ir these activities have not been accomplished prior

to the test, ask your instructor when they shculd be
ccmpleted.)

O ‘ . (/),“
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TRACK
UNIT I

ANSWERS TO TEST

4
Use only a small propane torch

Be sure there are not any flammable fluids or substances
in the area or on the track

Rubber track with steel rods molded in
Cleated track

Internal drive type track

Evaluated to the satisfaction of the instructor.
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TRACK REPLACEMENT
UNIT II

UNIT OBJECTIVE

After completion of this unit, the student should be able to
remove and replace any track on any given sncwmobile. This
knowledge will be evidenced through demons:ration and by
scoring eighty-five percent on the unit test.

SPECIFIC OBJECTIVE.

After corpletion of this unit, the student should be able to:
1. Name six causes of track failure.
2. Demonstrate the ability to:
a. Remove a typical track assembly.

b. Replace a typical track assembly.
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TRACK REPLACEMENT
UNIT II

SUGGESTED ACTIVITIES

I. Instructor

A Provide students with objective sheet

L. Provide students with information sheet
Discuss unit and specific objectives
Discuss information and job sheets
Demonstrate procedures outlined in job sheets

Give test

o m m o

Review test with student
IT. Student
A. Read objectives
B, Study information sheet
C. Complete job sheets

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit
A. Objectives
B. Information shect
C. Job sheets
1, Job Sheet #1--Remove a Typical Track Assembly

2, Job Sheect #2--Replacement of a Typical Track Asscmbly
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D. Test
E. Answers to test
II. References

A. Polaris Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751.

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd., 4504
West Superior Street, Duluth, Minnesota 55806.
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TRACK REPLACEMENT
UNIT II

INFORMATION SHEET

Causes of track failure

A.
B.

' ™

Frozesn bearings on bogie wheels

Track misaligned for a long period of time
Tearing causeq by running over sharp objects
Not repairing broken cleats

Worn sprockets

Normal wear

235
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TRACK REPLACEMENT
UNIT II

JOB SHEET #1--REMOVE A TYPICAL TRACK ASSEMBLY

Tools and materials needed

A. Snowmobile

B. Combination wrench set o
C. 3/8" drive socket set

D. Standard and phillips screwdriver sets
Procedure

A. Raise and support rear end of snowmobile

B. Remove link springs from link plates

C. Loosen track tension

D. Remove link plates from snowmobile frame

E. Drop rear axle from snowmobile

F. Remove slide rail (if applicable)

G. Remove bogie wheel assemblies (if applicable)
Il. Loosen becaring support holding front axle to {rame
I. Remove front axle

Remove track from snowmobile

€) &4y
Lot vﬂ ()
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TRACK REPLACEMENT
UNIT II

JOB SHEET #2--REPLACEMENT OF A TRACK ASSEMBLY

Tools and materials needed

A. Snowmobile

B. Combination wrench set

C. 3/8'" drive socket set

D. Standard and phillips screwdriver sets

Procedure

A. Insert track into snowmobile frame

B. Insert drive axle into frame

C. Secure drive axle to frame

D. Reinstall bogie wheel assemblies or slide rail suspen-
sion system

E. Tnstall rear axle

F. Hook up rear link plates

G. Install all seals on front and rear axles

H. Tighten track tension

I. Check track alignment
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TRACK REPLACEMENT
UNIT II

TEST

1. Name six causes of track failure.

e.
f.
2. Demonstrate the ability to:
a. Remove a typical track assembly.
b. Replace a typical track assembly.
(NOTE: If these activities have not been accomplished prior

to the test, ask your instructor when they should be
completed.)
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TRACK REPLACEMENT
UNIT II

ANSWERS TO TEST

Frozen bearings on bogie wheels

Track misaligned for a long period of time
Tearing caused by running over sharp objects
Not repairing broken cleats

Worn sprockets

Normal wear

Evaluated to the satisfaction of the instructor.
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SHOCK ABSORBERS
UNIT 1

UNIT OBJECTIVE

After completion of this unit, the student should be able to
remove shock absorbers. The student should be able to replace
shock absorbers. This knowledge will be evidenced through

demonstration and by scoring eighty-five percent on the unit
test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be able to:

1. Name two places where shock absorbers may be used on a
snowmobile.

2. Name two purposes of a shock absorber.

(&3]

Name two types of shock absorbers.

4. Demonstrate the ability to remove and replace a typical
shock absorber assembly.
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SHOCK ABSORBERS
UNIT I

SUGGESTED ACTIVITIES

I. Instructor
Provide student with objective sheet
Provide student with information sheet

Make transparencies

A
B
C
D. Discuss objective sheet
E. Provide student with job sheet
F. Demonstrate procedures outlined in job sheet
G Give test

II. Student

A. Read objective sheet
Study information sheet

B
C. Complete job sheet
D

Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit
A. Objectives
B. Information sheet
C. Transparency masters
1. TM 1--Shock Absorber Mounted non Ski Assembly
2, 'TM ?2--Shock Absorber Mounted on Slide Suspenrioan

D. Job Sheet #1--Shock Absorber Removal and Replacenm+
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E. Test
F. Answers to test

II. References

A. Polarie Shop Manuals, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751.

B. Ski-Doo Shcp Manuals, 1967-1976, Bombardier Ltd.,
4504 West Superior Street, Duluth, Minnesota 55806.
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SHOCK ABSORBERS
UNIT I

INFORMATION SHEET

[. Places where shock absorbers may be used on a snowmobile
A. Skis (Transparency 1)
B. Slide suspension system (Transparency 2)

IT. Purposes of a shock absorber

A. To stiffen the ride within a slide rail suspension
system

B. To apply down pressure to the ski for better steering
control

IIT. Types of shock absorbers
A. Adjustable sealed

B, Non-adjustable sealed
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SHOCK ABSORBERS
UNIT I

JOB SHEET #1--SHOCK ABSORBER REMOVAL AND REPLACEMENT

I. Tools and materials needed
A. Combination wrench set
B. Side cutters
C. Pin punch
D. Hammer
E. Cotter npins (medium size and length)
F. Pliers
II. Procedure

A. Remove a shock absorber from any snowmobile ski by
removing cotter pins and shock absorber pins

(NOTE: On some models it may be necessary to remove bolts
that secure the shock absorber to the ski.)

B. Remove bolts or pins from shock absorber on slide
suspension

(NOTE: It may be necessary to remove the slide suspension
Y p
on some models to be able to remove the shock
absorber assembly.)

C. Check the opec. :tion of the shock absorber

D. Reinstall shock abscrber assembly by reversing the dis-
assembly procedure

(NOTE: Be certailn that new cotter pins arc installed and
bent over properly.)
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SHOCK ABSORBERS
UNIT I

TEST
1. Name two places in which shock absorbers may be used on a
snowmobile.
a.
b.
2. Name two purnonses of a shock absorber.
a.
b.
3. Name two types of shock absorbers.
a.
b.

4, Demonstrate the ability to remove and replace a typical
shock absorber assembly.

(NOTE: If this activity has not been accomplished prior to
the test, ask your insiructor when it should be com-
pleted.)
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SHOCK ABSORBERS
) UNIT I

ANSWERS TO TEST

1. a. Slide suspension system
b. Skis
2 a. To stiffen che ride within a slide rail suspension
system
b. To apply uown pressure to the ski for better steering
control

Adjus-able sealéd

(3]
s}

b. Non-adjus.able sealed

4, Evaluated to the satisfaction of the instructor.
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