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PREFACE

l.or many years those responsible for teaching small engine repair
hake Celt a need for instructional materials to use in this area.
A team of teachers, industry representatives and trade and indus-
trial education staff 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 repair.

Instructional material in this publication is written in terms of
student performance using measurable objectives. This is an in-
novative approacl: to teaching that accents and augments the
teaching-learning process. Criterion referenced 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 oC each instructional unit.

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

Ann Benson
Executive Director
Mid-America Vocational

Curriculum Consortium



FOtaWRD

Ile Mid-America Vocational Curriculum Consortium is a group of
states strivibg to develop needed curriculum materials. As
member states, New Mexico, Colorado, Texas, Arkansas, Missouri,
North Dakota, Nebrask'l, r:ansas, South Dakota, Oklahoma, Ari._-__Jna
and Louisiana selectod Snowmohlle Repair as the third product ui
the consortium.

This publication is designed to provide instruction for occupa-
tional training in the area of snowmobile repair. It includes
basic knowledge and skills in the areas of steering systems,
drive belts and cl tu_cnes, chain drives, axles, suspensions,
brakes, tracks and shocks.

The purpose of this publication is to assist teachers in im-
pt.oving instruction in the area of snowmobile repair. As
teachers use these materials, it is hoped that student perfor-
mance will improve and that students will be better prepared to
assume the role of repairing snowmobiles.

It is our belief that the teaching of Snowmobile P.epair should
become more effective with its use.

Amon Herd, Chairman
iloard of Directors
Mid-America Vocational

Curriculum Consortium
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USE OF THIS PUBLICATION

Instructional Units

The Snowwbile Repair curriculum includes eight areas. Each area
consists of one or more units of instruction. Each instructional
unit includes some or all of the basic components of a unit of
instruction: performance objectives, suggested activities fL
teacher and students, infrmation sheets, assignment sheets, joh
sheets, visual aids, tests and answers to the test. Units aro
planned for more than one lesson or class period of instruction.

Careful study or each instructional unit by the teacher will help
him determine:

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

B. The skills which must be demonstrated.

1. Supplies needed
2. Equipment needed
3. Amount of practice needed
4. Amount of class time needed for demonstrations

C. Supplementary materials such as pamphlets and filmstrips
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: unit objectives,
stating the subject matter to be covered in a unit of instruction
and specific objectives, stating the student performance necessary
to reach the unit objective.

Since the objectives of the unit provide direction for the teachlng-
learning process, it is 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 objec-
tives for this curriculum to assist in promoting the effectiveness
of the communication among all individuals using the materials.

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

8
xi



Name Identify Describe

Lahel Select Define
List in writing Mark Discuss in writing
List orally . Point out Discuss orally
Letter Pick out Interpret
Record Choose Tell how
Repeat Locate Tell what
Give Explain

Order

Arrange
Sequence
List in order
Classify
Divide
Isolate
Sort

Demonstrate

Show your work
Show procedure
Perform an experiment
Perform the steps
Operate
Remove
Replace
Turn off/on
(Dis) assemble
(Dis) connect

Distinguish Construct

Discriminate Draw
Make
Build
Design
Formulate
Reproduce
Transcribe
Reduce
Increase
Figure

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 teacher should feel free to add objectives which will fit the
material to the needs of .1ais student and community. When a
teacher adds objectives, he should remember to supply the needed
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 are the responsi-
bility of the instructor or the student.

xii 9



Instructor: Duties of the instructor will vary according to
the particular unit; however, for bevt use of the material
they should include the following: provide students with ob-
iective sheet, information sheet, assignment sheets and joh
sheets; previ,?w filmstrips, make transparencies and arran;y:'
for resource materials and people; discuss unit and spec
objectives and information sheet; give test. Teachers are
encouraged to use any additional instructional activities
and teaching methods to aid students in accomplishing the
objectives.

Students: Student activities are listed which will hclp the
student to achieve the objectives 'for the unit.

Information Sheet

Information sheets provide content essential for meeting the co-
nitive (knowledge) objectives of the unit. The teacher will find
that information sheets serve as an excellent guide for presentim;
the background knowledge necessary to develop the skills speci-
fied in the unit objective.

Transparency Masters

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

Transparencies 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 discussiun.
(NOTE: Stand away from the overhead projector when discussing
transparency material. The noise of the projectc)r may cause the
teacher to speak too loudly.)

Job Sheets

Job sheets are an important segment of each 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 taught and allow
both student and teache: aeck student progress toward the ac-
complishment of the sk.'. 'ab sheets provide a ready outline
for a student to foil h has missed a demonstration. Job
sheets also furnish employers with a picture of the
skills being taugh- jle performances they might reasonably ex-
pect from a person LI- lad this training.

I 0



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 been constructed to mea-
suie student achievement of each objective listed 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 oL-
jective. This kind of testing may be used as a daily qui: and
will 1111:1 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.

ii
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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

Vise

Bearing driver set

Pry bar set

Chisel set

Ignition wrench set

Propane torch



SKIS
UNIT I

UNIT OBJECTIVE

After completion of this unit, the student
tify all the parts of a typical ski assembl
be able to remove, repair and replace all p

S 1-A

al I be able to iden-
ne student should
of a typical ski

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

SPECIFIC OBJECTIVL;

After completion of this unit, the :,tudctit !Would by ahlc to:

1. Match terms asso, with a typical ski a'..,oribly to
the correct defiL

2. Name two types of runner shoes tp,ed on a typical
assembly.

3. fdentily all main parts of a typicJI k I wIwn
given a drawing illustrating thy

4. Describe when ruplacemenl ol a runner !Jim. 4",

5. Di ngn !-A h bCt INICCII ;1 MI 11 I C4' I ',Imf .111(1 ( ;1[

hicic runticr

6. Dcmolltratc thy Ahility

D !; typi,al J.

b. Pca!;!;cniblc a lypi(al

y .
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D. Job sheets

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

'. Joh Sheet #2--Reassemb1y of a Typical Ski Assembly

E. Test

F. Answers to test

II. References

A. Pcdlarie :Mop Manuale, 1973-1976, Polaris Industries,
A Textron Corp., Roseau, Minnesota 56751.

B. fjki-Doo :Mop Manu'ite, 1967-1976, Bombardier Ltd.,
4504 West Superior Street, Duluth, Minnesota 55)806.



SKIS
UNIT I

INFORMATION SHEET

I. Terms and deFinitions

1

S 5-A

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

B. ain leaf spring--Use to connect the Front of the ski to
the back of the ski which supports the total weight of
the snowmobile

C. 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

D. Cebound spring--Keeps the main leaf spring from bottoming
out on very rough teirain

E. Ski--Steel runner curved at the tip and epai,les the snow-
mobile to glide over the snow without digging in

F. Ski retainer pins--; .ns that conncct the main lenl spring
to the ski

G. Slider cushion--Main loaf spring slides back and Forth
on this brass or nylon plate to assure proper shock
absorption

Types of runner shoes

A. Mild steel runner shoe

B. Carbide runner shoe

!II. Main parts al N typical ski assembly (Transparency

A. Carbide runner

ill leaf. spring

C. Mild steel runner shoe

IL Auxili:Iry leal spring

F. Overload leaf' spring

I Ii



i:.;1.6RMATIQN SHEET

rh L-oupicr

. kcho;::1

't,linef 1)1;1

slider cushion

oC runner shoes--Runner shoe replacemenL 1.f;

,'." only if the shoe is worn to one half the thickness uho:Iyinal rod

Carbide runner shoes very seldom need replacement
because of the h. ness of the steel and long wearing
ability.)

01 runner shoes

Carbide steel runner shoe (Transparency 2)

.1i1.1 steel runner shoe (Transparency 3)

1 7



1 TYPICAL SKI ASSEMBLY

I

1

D. Auxiliary Leaf Springs

S 7-A

F. Spring Coupler

E. Overload Leaf Spring

B. Main Leaf Spring

I. Spring Slider
Cushion

....ze,

es)

1, G. Rebound Leaf Spring
o

-0...10

o

H. Retainer Pin

C. Mild Steel Runner A. Carbide Steel Runner

I 8



CARBIDE STEEL RUNNER SHOE

TM 2



MILD STEEL RUNNER SHOE

2 0
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SKIS
UNIT I

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

I. Tools and materials needed

A. Ski assembly on snowmobile

B. 3/8 inch drive so,:ket set

C. Combination wrench set

D. Adjustable locki pliers

E. Side cutters

II. Procedure

A. Tilt snowmobile on its side, opposite ski to he removed

B. Remove spring coupler lock nut

C. Remove spring (:oupler bolt

NN

Using locking pliers tu hold spring assembly, dis;Issemble
spring coupler lrom spying assembly

2 1



JOB SHEET I

B. Remove locking p iers frk)m spring ns semb I y

F. Remove cotter pins Cre:,,i hoth retn iner pins

Remove rctxincr pins I YOL1

H. Li II off mA in len(' spring

I . Remove spring s I i der cw-;h i on

J. Remove runner shoe nut from runner shoe

24 2



JOB SHEET #1

K. Remove runner shoe from ski

L. Check runner shoe for wear

(NOTE: Replace if necessary.)
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SKIS
UNIT I

JOB SHUT q2--REASSE1BLY OF A T-PICAL SKI ASSEMBLY

I. Lbols and materials needed

A. Ski assembly

B. Snowmobile

C. Combination wrench set

I). 5/8 inch drh, 1,,t set

E. Adjustable Ic tiers

Pin punch

G. Ball peen hammer

H. Two cott-r pins (medium si:c imIld length)

II. Procedure

A. Reinstall runner shoe to

K. Install runner shoe nut

(NOTE: Tighten securely.)

C. Reinstall slider cushion

D. Install main leaf spring

F. Reinstall retainer pins on

Install new cotter pins

Place additional springs hit() huitiun tid loCL ill place
with locking pliers

11. Re stall spriri couplet to p ;

Reinstall ski assembly tu

Install spring coupler hull

L,;OTL: lighten seQurely.)

2,i
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SKIS
UNIT I

TEST

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

a. Main leaf spring slides
back and forth on this

1. Ski

brass or nylon plate to
assure proper shock

2. Mild runner shoe

absorption 3. Reb,-,und spring

b. Carbide steel inlaid in
runner shoe, used to in-

4. Slider cushion

crease the life of the
shoe and add to the snow-

5. Carbide runner shoe

mobile's handling ability 6. Ski retainer pins

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

Steel runner curved at the
tip ;.,nd enables the snow-
mobile to glide over the
snow without digging in

Us,I to connect the front

7. Main leaf spring

d.

e.

of the ski to the back of
the ski which supports the
total weight of the snow-
mobile

f. Mild steel rod which attaches
to the ski, and aids in the
snowmobile's handling ability,
and eliminates wear to the ski

Keeps main leaf spring from
bottoming out on very rough
terrain

2. Name two types of runner shoes used on a typ.cal ski assembly.

a.

b.



3. Identify all the main parts of a typical ski assembly.

a.

b.

c.

d.

e.

f.

g.

h.

B.

TYPICAL SKI ASSEMBLY

asap

1 G.
a 0

ev or
H.

2 6



S - 21-A

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

S. 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 five not 'een accomplished
prior to the test, ask your instructor when they
should be completed.)

27



SKIS
UNIT I

ANSWL FO TEST

C. 7

f.

S - 23-A

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

1. Spring 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 H A!

6. Evaluated to the -atist ..:11 of the instructor.
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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 should 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. Match terms associated with a typical steering system.

2. Name two types of tie rod ends.

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

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

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

6. Demonstrate the ability to:

a. Disassemble a typical steering systet.

b. Reassemble a typical steering system.

2 9



STEERING
UNIT II

SUGGESTED ACTIVITIES

I. Instructor

A. Provide student with objective sheet

B. Provide student with information sheet

C. Make transparencies

D. Discuss unit and specific objectives

E. Discuss information sheet

F. Demonstrate procedures outlined on job sheets

G. Give test

II. 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 2B--L-Shaped Tie Rod End .

3 0



28-A

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

3 1



S 29-A

STEERING
UNIT II

INFORMATUN SHEET

I. Terms and definitions (Transparency 1)

A. Grip--Plastic or iubber handle which attaches to the
handle bars to eliminate slippage of hand off the handle
bars

B. Hand 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. Tie 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 tho
skis at the front and the back

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

3 2



30-A

INFORMATION SHEET

Tyres of io rod ends

A. Ball ioint t *e rzcl ud iransparencv .2A)

B. L-shaped tie rod end (Transparency 2B)

R-placement of a ski leg bushing

'- the bushing shows wear

Ef the ski leg can he shiEted back and forth within th(
Crane

\djusting toe-in

A. Adjust the tie rods to the correct specifications

B. Toe-in adjustments will vary on most machines

Specifications for each machine should be looked up

V. Main parts of a typical steering system (Transparency 1)

A. Grip

B. Hand handle

C. Handle bars

D. Ski leg

L. cLi leg bushing

S7.eering arm

G. Steering bushing

H. Steering column

I. Tie rod

Tie rod end

Upper column

33



S - 31-A

MAIN PARTS OF A TYPICAL STEERING SYSTEM

A

31-

A. Grip
B. Hand Handle
C. Handle Bars
D. Ski Leg

E. Ski Leg Bushings

F. Steering Arm
G. Steering Bushing
H. Steering Column

I. Tie Rod

J. Tie Rod End

K. Upper Column

TM -



BALL JOINT TIE ROD END

Tie Rod Ball Joint

S 33-A

TM 2A

L SHAPED TIE ROD END

Cotter pin hole

3 5
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STEERING
UNIT II

JOB SHEET #1--DISASSEMBLY 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. Container for holding parts

J. Adjustable wrench

II. Procedure

A. Raise and support front end of snowmobile with jack
stand, so that the skis are off the floor

B. Remove skis from ski leg

(NOTE: Disconnect coupler.)

C. Remove throttle and brake cable housings from handle
bars

D. Remove handle bars

(NOTE: Use soft mallet to drive handle bars off of
steering columns if applicable.)

E. Remove tie rod ends from steering column by removing
cotter pins or nuts

F. Remove upper column or steering column support from
frame or engine

G. Remove steerirq: column from frame



JOB SHEET #1

H. Disconnect outside tie rod ends connected to steering
arm

I. 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

J. Remove ski leg by pulling it out of the frame

K. Check ski leg bushings for wear

Check tie rod ends for any possible damage

(NOTE: Replace if necessary.)

M. Clean all parts for reassembly

3
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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

II. 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: Yhis 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. Reinstall upper column or steering column support to
frame or engine

(NOTE: Select the one which is applicable.)



H. Reinstall tie rod ends to steering column

(NOTE: Install new cotter pins if applicable.)

I. Install handle bars in alignment with skis

J. Reinstall throttle and brake cable housings to handle
bars

K. Reinstall skis to ski leg

L. Adjust toe-in on skis

M. Tighten steering arm bolts

N. Remove jack stand from snowmobile

O. Check operation of steering system

3 9



STEERING
UNIT II

TEST

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

- 39-A

a. Difference in distance between the ski 1. Shi leg bushing
at the front and the back

2. handle
b. Plastic or rubber handle which attaches

to the handle bars to eliminate slip- 3. Steerir.; 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
steering

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

4 0
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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 th,2 rocess for adjusting toe-in on a typical
steering m.

S. Identify all main parts of a typical steering system.

a.

b.

c.

d.

e.

f.

g.

A
gig

F

D

k.
D

6. Demonstrate the ability to:

a. Disassemble a typical steering system.

b. Reassemble a typical steering system.

(NOTE: If these activities have not been accomplished prior
to the test, ask the instructor when they should be
completed.)

4 1
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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 tic 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.

S. a. Grip

b. Hand 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.

i

Tie rod

Tie rod end

k. Upper column

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

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

II. 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 sheet

C. Transparency masters

1. TM 1--Basic Parts of a Typical Clutch Assembly

2. TM 2--Clutch Timing Marks

3. TM 3--Threaded Shaft Clutch

4. TM 4--Tapered Shaft Clutch
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D. Job sheets

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

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

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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ENGINE CLUTCHES
UNIT 1

INFORMATION SHEET

I. Terms and definitions

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

B. Centrifugal weights--Usually mounted to the outer half
and forces the sliding half toward the inner half to
cause pressure 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 either 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 half transferring power to the
driven pulley

E. Clutch spring--Causes pressure 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 used to engage the
sliding pulley which i moved by centrifugal force the
same as weights

Shim--Used behind the iipier hall to control adjustment
and off set of the clutLu assembly

H. Lubrication plate--Oil wregnated brass plates used on
square shaft clutches tG lubricate the sliding hall

I. Timing marksUsually locitud OH all thr(e clutch halves
and should In_ realignu, .,)on reassembly to assure proper
lubrication, ol Ind balance

II. basic parts ol a ty,,i(a, (Yutchembly (Tr;insparency I)

A. Inner half

h. Outer half

C. Ii I hall
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D. Spring

E. Shim

F. Bearing

G. Weights (Centrifugal)

H. Rollers (Centrifugal)

III. Lubrication

A. Necessary only when recommended by the manufacturer

IV. Timing marks (Transparency 2)

V. 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 tapered
crankshaft on the engine

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

4 8
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BASIC PARTS OF A TYPICAL CLUTCH ASSEMBLY

CLUTCH ASSEMBLY USING CENTRIFUGAL WEIGHTS

\

CLUTCH ASSEMBLY USING ROLLERS

4



CLUTCH TIMING MARKS

CLUTCH TIMING MARKS



THREADED SHAFT CLUTCH



TAPERED SHAFT CLUTCH
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ENGINE CLUTCHES
UNIT I

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

I. Tools and materials needed

A. Combination wrench set

B. Special puller (if applicable)

C. Snowmobile engine with clutch

D. Mallet

E. Medium size phillips screwdriver

F. Medium size standard screwdriver

II. 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 engine

(NOTE; This is applicable only to some models.)

E. Remove clutch assembly from engine using puller if
necessary

F. Disassemble outer half from sliding half

G. Remove outer half and sliding half from inner half

H. Inspect all counter weights and rollers for damage

I. Clean and lube all parts for reassembly (if applicable)

,
r 3
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ENGINE CLUTCHES
UNIT I

JOB SHEET #2--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 si.z.e phillips screwdriver

E. Medium si:e standard screwdriver

F. Oil can or clutch grease (if applicable)

II. Procedure

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

B. Reinstall sliding half onto the inner half

C. Note 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

C. Check the operation



1.
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ENGINE CLUTCHES
UNIT I

TEST

Match terms on the right to the correct definition.

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

1. Sliding half

power from the engine to the track 2. Shim

b. Usually mount,-1 to the outer half and
forces the g half toward the

3. Inner half

inner ha se pressure on the
drive in

4. Rollers

c. Portion oi Lnc clutch which is attached
S. Timing marks

to the engine and is stationary which
receives the sliding half and is either

6. Clutch spring

threaded or tapered to be attached to
the engine

7. Lubrication plate

d. Portion of the clutch uhich is forced
8. Clutch

inward by the centrifugal weights and
forces the drive belt against the
inner half transferring power to the
drive pulley

9. Centrifugal weights

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

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

g. Used behind the inner half to control
adjustment and off set of t.he clutch
assembly

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

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

55
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2. Identify all the basic parts of . clutch assembly.

a.

b.

c.

d.

e.

f.

g.

h.

, -

3. Describe when lubrication of diff,!rent clutches would be
necessary.

56
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4. Select the clutch assembly which has timing marks by placing
an "X" below the illustration.

a.

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

a.

6. Demonstrate the ability to:

a. Disassemble a typical clutch assembly.

b. Reassemble a typical clutch assembly.

b.

(NOTE: If these activities have not been accomplished prior
to the test, ask the instructor when they should be
completed.)

5 7



ENGINE CLUTCHES
UNIT I

ANSWERS TO TEST

1. a. 8

b. 9

C. 3

d. 1

e. 6

f. 4

g. 2

h. S

i. 7

2. a. Inner half

b. Outer half

C. Sliding half

d. Spring

e. Shim

f. Bearing

g. Weights

h. Rollers

S 23-B

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

4. a

S. a. Tapered shaft clutch

b. Threaded shaft clutch

6. Evaluated to the satisfaction of the instru.tor

5 8
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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.

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

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

4. Describe when replacement of a drive belt is necessary.

5. Demonstrate the ability to:

a. Remove a drive belt from any given snowmobile.

b. Replace a irive belt on any given snowmobile.

5;)
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DRIVE BELTS
unIT 11

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet

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

II. 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. 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.

6
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DRIVE BELTS
UNIT II

INFORMATION SHEET

Terms and definitions

. Drive belt--Rubber belt used to transfer the power from
the enczino to the track

B. Belt disintegration--Drive belt flies to pieces while
snowmobile is in action

C. CordsHeavy reinforcement material molded into the drive
belt for longer belt wear and strength

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

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

F. Pulley distance--Distance between engine clutch and
driven pulley assembly

II. Fypes of belt failure (Transparencies 1-9)

A. Flip over at high speeds

B. Sheared cogs

C. Cracks between cogs

D. Edge cord breakage

F. Disintegration

Worn 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

III. Failure and causes of belt damage (Transparency 10)

A. Belt Clip over

1. Improper pulley alignment

'. Excessive belt speed

(3 2
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B. Sheared cogs--Belt rubbing stationary objek.:L.,

C. Cracks between cogs--Belt wearing out

D. Edge cord bre age--Improper pulley alignme

E. Belt disintegration--Excessive belt speed

F. Belt worn narrow only in one spot

1. I-Hcoper pulley distance

. Track frozen

3. Engine clutch not working properly

G. Excessive wear only on top edge--Rough pulley surfaces

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

IV. Replacement of a drive belt--Necessary when any of the nine
types of failures occur
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BELT FAILURE
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BELT FAILURE
EDGE CORD BREAKAGE
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BELT FAILURE
DISINTEGRATION

6 8 TM 5



01:1.:110 jrv

A

'1101:''.1`1.:II:I)iiiiyiiiiill?
: rs...,j.:ss,....Vii,10.i.,

, /
I

... 1 I

I II

IP' '



BELT FAILURE
EXCESSIVE WEAR ON TOP EDGE
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BELT FAILURE

EXCESSIVE GLAZE OR BAKING ON SIDES
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BELT FAILURE
UNEVEN BELT WEAR ON ONE SIDE OF 1. ::!
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FAILURES AND CAUSES OF BELT DAMAGE

A. Belt flip-over

B. Sheared cogs

C. Cracks between cogs

D. Edge cord breakage

E. Belt disintegration

F. Bell worn narrow only

in one spot

G. Excessive wear

only on top edge

H. Excessive glaze

or baking of sides

I. Uneven belt wear

on one side

1. Improper pulley alignment

2. Excessive belt speed

1. Belt rubbing stationary

objects on pulleys

1. Belt wearing out

1. Improper pulley alignment

1. Excessive bell speed

1. Improper pulley distance

2. Track frozen

a Engine clutch not working

properly

1. Rough pulley surfaces

1. Insufficient pressure

on belt sides

1. Improper pulley alignment
71
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DRIVE BELTS
UNIT II

JOB SHEET 1 --REMOVAL 4ND REPLACEMENT OF A DRIVE BELT

I. Tools and materials needed

A. Medium si:e phillips and standard screwdrivers

B. Ball peen hammer

C. Combination wrench set

D. Snowmobile with drive belt installed

II. Procedure

A. Remove any shields that enclose either the engine clutch
or the drive assembly by removing any bolts. pHs or
wing nuts

(NOTE: Use whichever applies.)

B. Pry the driven pulley apart so Jiat the driv.
be pulled upward to the center o. the puIL,
the belt to have slack

L. Push the top ot [h. belt over the inner hall 01 'r drive
pulle, an! pu.,11;ng down, YMOVV it Horn the dr ' pulley

D. Slip the helt I tic drivcn clutch :1!-;cmh

J 100!-;(2H theH\OTI : On some models it may be neco:,
f'1Winfil motor mount bolts to oht H enough

1 w),o/c pruce(lurl.
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DRIVE BELTS
UNIT II

1. Match

a.

TEST

terms on the right to the correct definition.

Distance between engine clutch and i. Cogs
driver pulley assembly

Drive belt
Rubber belt used to transfer the
power from the engine to the track Belt disintegration

b.

c. Used to eliminate slippage of the
belts on pulley halves and add to

4. Belt ride out

the belt's flexibility 5. Pulley distance

d. Belt overriding pulleys which is
caused by pulleys being too close
together or drive belt too long

Heavy reinForcement material
molded into the drive belt for
longer belt wear and strength

6. Cords

e.

F. Drive belt flies to pieces while
snowmobile is in action

2 Identify the following belt failures.
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3. 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 is 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 menc

3. Improper pulley dis-
c. Excessive wear only on one side tance

4. Track frozen

5. Insufficient pressure
on belt sides

6. Engine clutch not
working properly

e. Belt disintegration 7 Excessive belt speed

8. Belt rubbing stationary
f. Edge cord breakage objects on pulley

41
9. Belt wearing out

d. Belt worn narrow only in one spot

. Cracks betWeen cogs

h. Sheared cogs

I. Belt flip over

4. Describe when replacement of a drive belt is necessary.

5. Demonstrate the ability to:

a. Remove a drive belt from any given snowmobile.

b. Replace a drive belt ON any given snowmobile.

(NOTE: If these activites have hot been accomplished prior
to the test, ask the ih.L.,Ictor when they should be
completed.)

7



DRIVE BELTS
UNIT II

ANSWERS TO TEST

1. a. 5

b. 2

C. 1

d. 4

e . 6

f. 3

2. a. Flip over at high speed

b. Sheared cogs

c. Cracks between cogs

d. Edge cord breakage

e . Disintegration

f. Worn 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, 6

O . 7

1. 2

g. 9

h. 8

1. 2, 7

811
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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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TIRIVF. 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.

2. 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.

8 2
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DRIVE BELT ADJUSTMENT N. \LIGNMENT
UNIT TA

SUGGESTE1, A,NVLTIES

I. Instructor

A. Provide student with objective sheet

B. Provide student with information and job 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

II. Student

A. Read objectives

B. Study information sheet

C. Complete job sheet

D. Take test

INSTRUCTIONAL MATERIALS

Included in this unit

A. Objectives

B. Information sheet

C. Transparency masters

1. TM 1--Pulley Distance

2. TM 2--Pulley Offset

D. Job Sheet #1--Adjustment, Alignment and Offse of Drive
Belt Pulleys

33
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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 50751.

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

1. Terms and definition:,

A. Pulley distancoDistance between the enino olut(11
inner half and the dr:yen pulley on the c I I cisc it

the closest point

P. Pulley ofIset--Distance that the engine clutch is olt-
52*, to the driven pulley so that the belt will run true
at all speeds

Misalignmentoffset of the enginL clutch to the driven
pulley ib.crrec'

D. Shimming--:nstalling or removing shims behind the chain-
case or on the engine clutoh to correct pulley offset

F. Overriding--Cansed by the drive belt being too long er
the pulley and clutch being too close toeth..F

II. Four ways of adiusting belt alignment and offset

A. Shimming of the clutch inner half

P. Shimming the chain case assembly (if appliLable)

C. Moving the engine motor mounts

D. Turning chain case to aclus



PULLEY DISTANCE

PULLEY DISTANCE

8ti

DISTANCE TOOL
SPECIAL

TM - 1



PULLEY OFFSET

SPECIAL OFFSET TOOL

8 7 TM 2
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DRIV. BLLT DJUS1Mi:NT ND ALIGNMLNT
lii

SUbET -1--ADJUSUL: , .-,1_1(iNMLNT AND oiTsn Di: DRIVE bELT PULLLYS

lools and materi:ils I:Ceded

A. Alignment tool designed for snowmobile

F. Shims applicable)

C. Cobination wrench set

P. Clutch puller (if applicable)

L. Th.et

drive socket set

SnowmobH complete with engine an,. pulley assemilies

Procedure

A. Me,sure offset of pulleN and engine clutch h using the
prjper tool thlt is specified by manufact:urer

F. uetermine if- shims can be removed or replaced _rom 2hind
the chain case or eqigine clutch

C. Remove the clutch assembly if it uses shims (if ali-
c

D. Ue the correct amount ot shims to correct the oll;et

F. Loosen chain case mounting bolts if shims can Le reove,
or replaced to correct offset

F. ,leasure alignment between engine clutch and pulle
assembly before tightening chain case bolts

C. Tighten chain case bolts securely

(N9TL: IC shims are not used to correct misalignm.nt
and offset, the eng:ne will Ipive to be shifted
on its motor mounts to be corrected.)

8 8
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DRIVE BELT YOJUSTMENT AND ALIGNMENT
UNIT III

TEST

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

a. Offset oC tht engine clutch to the 1. Pulley offset
driven pu:le, is incorrect

2. Misalignment
b. Instz!l1ing or removing shims behind

the {_hair' case on the engine clutch to 3. Overriding
correct pulley offset

c. Distanc._: that the engine clutch is
offset to The driven pulley so that
the telt will run true at all speeds

J. Di.-tanc between the engine clutch
inner and the driven pulley cn the
chain (Ise at the closest point

e. C,ued by thE: drive belt being too long
or Vte pulley and clutch being too close
together

2. Nalc,o : 1r ways of adjusting belt alignment and offset.

a.

L.

4. Pulley distance

E. Shimming

C

d.

3. Demcnstrate the ability to:,

a. Adjust the alignment of a drive belt.

b. Adjust the offset of pulleys.

(NOTE: If these activities have not been accomplished prior
to the test, ask the instructor when they should be
completed.)

8



DRIVE BELT ADJUSTMENT AND ALIGNMENT
UNIT III

ANSWERS TO TEST

2. a. Shimming of the clutch inner half

b. Shimming of the chain case assembly

c. Moving the engine motor mounts

d. Turning chain case to adjust the pulley distance

3. 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-fie
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.

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

3. Describe procedure for replacing cam or ram slider
bushings.

4. Describe three ways el: determining if a driven clutch
spring needs replacement.

5. 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

I. Instructor

A. Provide students with objective sheet

B. Provide students with information and job sheets

C. Make transparencies

D. Discuss unit and specific objectives

E. Discuss information and job sheets

F. Demonstrate procedures outlined in job sheets

G. Give test

II. Student

A. Read objectives

B. Study information sheet

C. Complete job sheets

L. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit

A. Objectives

B. Information sheet

C. Transparency Master Pars or a Typical Driven
Clutch Assembly

D. Job sheets

1. Job Shect #1--Disassemble a Typical Driven Clutch
Assembly

9 2
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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, Pol.aris 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 ASSEMBLY
UNIT IV

INFORMATION SHEET

T. Terms and definitions

A. Fixed clutch halfUsually contal:,,:,g a shaft which is
supported by bearings and connects to the chain case
sprocket to deliver power to the track

B. Sliding clutch half--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 iwmp and the sliding
half and keeps constant inward pressure on the slilint;
half

D. Outer cam or ramp--Enables slidiLg clutch half to slide
so that the drive belt can move freely 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 half and ramp

F. Cam or ramp retuiner--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 (*atch half

B. Sliding clutch halt'

C. Bushing

D. Spring

E. Cam cr ramp

F. Cam or ramp slider husning

C. Cam or ramp retainer

III. Procedure rol- replacing cam c.'r ramp slider busaings

A. Drive them out with a small pin punch

9 4



B. Replace all bushings each time one needs to be replaced

(NOTE: This ensures even wear on all bushings.)

IV. Ways of determining if a driven clutch spring needs replace-
ment

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

B. Snowmobile will jerk upon acceleration

C. Drive belt will become glazed on it.; side



Main Parts of a Typical
Driven Clutch Assembly

a.

b.

a. FIXED CLUTCH HALF

b. SLIDING CLUTCH HALF

c. BUSHING

d. SPRING
e. CAM OR RAMP

f. CAM OR RAMP SLIDER BUSHING

g. CAM OR RAMP RETAINER

9 6
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DRIVEN CLUTCH ASSEMPLY
UNIT IV

TEST

Match Ihe term,,; on the right to the correct

a. Portion of the clutch assembly which
receives the clutch spring to keep a
constant pressure on the drive belt

definition.

1. Outer cam or r;r1lp

2, Sliding clutch half

b. Usually made of nylon or plastic and
attaches tc the cam or ramp to elimi-
nate friction between the'sliding half

3. Cam or ramp slider
bushing

and ramp 4. Fixed clutch hali

c. Attaches between the cam or ramp and
sliding half and keeps a constant
inward pressure on the sliding half

S. CL, or ramp
retainer

d. Enables sliding clutch half to slide
6. Spring

or this so that the drive belt can move
freely up and down the driven clutch
with a constant pressure

e. Holds the cam or ramp onto the shaft
of the fixed clutch half

f. Usually containing a shaft which is
supported by bearings and connectf;
to the chain case and sprocket to
deliver power to the track
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C.

a

3. Describe the procedure for replacing cam or ramp slider
bushings.
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4. Describe three ways of determining if a driven clutch spring
needs replacement.

a.

b.

C.

S. 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.)

1 04



1

e .

PRIVEN
11.\;IT IV

ANSI':IIRS ILST

S 91-B

chiteh halt'

h. S11 d1 n,, clutch half

c. KusI)ing

d. Spring

e . Cam or ramp

C. Cam or ramp slider bushing

g. Cam or ramp retainer

3. When replacing cam or ramp slider bushings it is necessary
to Jrive them out with a small pin punch.

4. a Belt drops down quickly into center of driven clutch
upon acceleration and loses power

b. Snowmobile will ierk upon acceleration

o Drive belt will become gla:ed on its sides

3. Evaluated to the satisfaction of the instructor.
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DRIVEN CLUTCH BEARING REPLACEMENT
UNIT V

UNIT OBJECTIVE

After completion of this unit, the student should he able to
remove and replace any driven cl-ctch bez:.ring on any given snow-
mobile. This knowledge will be evidenced through demonstration
and by scoring eighty-five percent on the unt test.

SPECIFIC OBJECTIVES

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

1. Name two types 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 driven clutch bearing.

10,3
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DRIVEN CLUTCH BEARING REPLACEMENT
UNIT V

SUGGESTED ACTIViTIES

I. Instructor

A. Provide students with objective sheet

B. Provide stude!its with information sheet

C. Make transparencies

D. Discuss unit vnd specific objectives

E. Discuss information sheet

F. Demonstrate procedures outlined in ioh Hicet

G. Give test

II. Student

A. Read objectives

B. Read information sheet

C. Complete job sheet

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit

A. Objectives

B. Information sheet

C. Transparency masters

1. TM la--Tapered Cone Bearing with Race

2. TM lb--Sealed Type Roller Bearing

D. Job Sheet #1--Remove and Replace a Driven Clutch Bearing
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E. Test

F. Answers to test

II. References

A. Polaris Shop Manuals, 1973-1976, Polaris Industries,
A Te7..tron Corp., Roseau, Minnesota 56751.

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

10;)
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DRIVEN CLUTCH BEARING REPLACEMENT
UNIT V

INFORMATM SHEET

I. Types of l'earings used on driven clutch assemblies

A. Tapered cone type with race

B. Sealed type

(NOTE: This is a roller bearing.)

II. When to replace driven clutch bearing

A. Driven clutch assembly has severe run out .

B. Drive chain failui.e caused fragments of chain to enter
bearing

C. !,a.ck of lubrication to bearing



Tapered Cone Bearing with Race

Sealed Type Roller Bearing
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DRIVEN cLUTCH BEARING RH! \CINT
UNIT V

JOB SnET 1--111IMOVE AND REPLACE CLHTC11 BEAR1W,

I. Tools and materials needed

A. Combination wrench set

B. 3/8" drive socket ,;et

C. Pin punch

D. lallet

E. Drive clutch assembly on snowmobile

II. Procedure

A. Remove driven clutch assembly from snowmobile

B. Determine if bearing is a tapered cone or a sealed type

C. 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 chain 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 replacement of a
driven clutch bearing would be necessary.

a.

b.

C.

3. Demonstrate the ability to:

a. Remove and replace a driven clutch bearing.

(NOTE: If this activity has not been accompli'Aled prior to
the test, ask the instructor when it should bc com-
plete(1.)
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CHAIN CASE ASSEMBLIES
UNIT I

UNIT OBJECTIVE

After completion of this unit, the student should be able to iden-
tify all the main parts of a typical chain case assembly. The
student should be able to disassemble and 1,2assomble a typical
chain case 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:

I. Match terms associated with a typical chain case assembly
to the correct definition.

. Name two types of chain cases.

Identify all the main parts of a typical chain case
assembly when given a drawing illustrating the parts.

Demontrate the ability to:

Disassemble a typical chain case assembly.

b. Reas!;emble a typical chain case assembly.

111
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CHAIN CASE ASSEMBLIES
UNIT I

SUGGESTED ACTIVITIES

I. Instiuctor

A. Provide students with objective sheet

B, Provide students with information sheet

C. Make transparencies

D. Discuss urit and speciIic objectives

E. Discuss information sheet

I'. Demonstrate procedures outlined on job sheets

G. Give test

II. Stuuent

A. Read objectives

B. Read information sheet

C. Complete job sheeL.s

D. Take test

INSTRUCTIONAL MATERIALS

1 Included in this unit

Objectives

B. Information sheet

C. Transparency masters

I. TM 1--One Piece Chain Case Assembly

2. TM 2--Two Piece Chain Case Assembly

3. TM 3--Main Parts of a Typical Chain Case Assembly

1 1 2



D. Job sheets

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

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

E. Test

F. Answers to test

II. Rol'erences

A. Polaris Shop Manuals, 1P73-1976, Polaris Industries,
A Textron Corp., Roseiu, Minnesota 56751.

B. Ski-Doo Shop Manua' 1967-1976, Bombardier Ltd.,
4504 West Superior i:t...cet, 1)Iluth, Minnesota 55806.
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CHAIN CASE ASSEMBLIES
UNIT I

INFORMATION SHEET

1. Terms and definitions

A. Chain case--Steel 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 axle

B. Chain tensioner--Automatic or manually adjusted device
used to keep a specified tension on the drive chain

C. Drive chain--Used to transfer the engine power from 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
chain connects

L. Oil sealsPrevent any leakage.of oil from the chain
case wher.2 the drive axle and driven clutch shaft enter

F. 0-ring--Used to seal the surfaces between the chain case
and chain case cover to prevent any oil leakage

G. PlugUsed to check For proper oil level within the
chain case

Types of chain cases

A. One Occe chain case (Transparency I)

(Nun: This ha..; an inspection cover and does not expose
the chain and sprockets.)

B. Twn piece chain case (Transparency 2)

(NOTI : This exposes the drive chain and sprockets.)

Main, parts of a typical chain case assembly (Transparency 3)

A. Chain case

B. Chain case COVUY

C. Bearings

Clviin Lensioner



INFORMATION SHEET

E. Sprockets

F. Chain

G. Plug

H. Oil seals

1. Chain tensioner spring
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One-Piece Chain Case Assembly

I
TM 1



Two-Piece
Chain Case Assembly



A. Chain Case

H. Oil Seals

S 11- C

D. Chain Tensiones

Chain Tensione
Spring

C. Bearings

E. Sprockets

G. Plug

Main Parts of a
Typical Chain Case

Assembly
B. Chain Case Cover

TM 3
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CHAIN CASE ASSEMBLIES
UNIT I

JOB SHEET P1--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 and standard screwdrivers

II. Procedure

. Drain oil from chain case

B. Remove outside chain case cover (if applicable)

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

D. Romove chain tensioner

E. ,)ye sprockets and drive chain

F. Remove rear seal from chain case

(NOTE: Track tension will need to be released at this
point if applicable.)

G. Remove chain case mounting bolts

H. Remove chain case from snowmobile

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

f. Check all bearings for possible wear

J. Clean all parts For reassembly
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CHAIN CASE ASSEMBLIES
UNIT I

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

I. Tools and materials needed

A. 3/8" drive socket set

B. Combination wrench set

C. Phillips and standard screwdrivers

D. Sid.. cutters

E. Cotter pins 'ir L: licable)

II. 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 Sprockets 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 oil to the proper level, according
to the manufacturer's specifications

J. Check operation

K. Check for possible oil leaks

1 2 0
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CHAIN CASE ASSEMBLIES
UNIT I

TEST

1. M.tch

a.

the terms on the right to the correct definition.

Used to check for proper oil level 1. 0-ring
within the chain case

Chain case
Automatic or manually adjusted device
used to keep a specified tension on Oil seals
the drive chain

b.

c. Used to transfer the engine power from
4. Plug

the drive!1 clutch assembly to the drive
axle

5. Chain tensioner

d. Used to seal the surfaces between the
6. Sprockets

chain case and chain case cover to
prevent any oil leakage

7. Drive chain

8. Chain tensioner
e. Applies a constant pressure to the

chain tensioner to assure proper chain
tension

Preent any leakage of oil from the
chaln case where the drive axle and
dri're clutch shaft enter

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

Steel or aluminum molded case in which
oil is held to lubricate the drive
chain and the bearings which support
the drive clutch assembly and drive
axle

spring

f.

g.

h.

2. Name two types of chain cases.

a.

b.

?1 a
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3. Identify all the main parts of a typical chain case assembly.

a.

b.

c.

d.

e. A.

f.

g.

h.

4. Demonstrate the ability to:

a. Disassemble a typical chain case assembly.

b. Reassemble a typical chain case assembly.

(NOTE:

B.

If these activities have not heen accomplished prior
to the test, ask the instructor when they should be
completed.)

4? ?.1 .4 .4



CHAIN CASE ASSEMBLIES
UNIT 1

ANSWERS TO TEST

1. a. 4

f. 3

g- 6

h.

2. a. One piece chain case

b. Two piece chain case

3. a. Chain case

b. Chain case cover

c. Bearings

d. Chain tensioner

e. Sprockets

f. Chains

g. Plug

h. Oil seals

i. Chain tensioner spring

4. Evaluated to the satisfaction of the instructor.
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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. Name five causes of drive chain failure.

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

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

4. Demonstrate the ability to:

a. Remove a drive chain on any given snowmobile.

b. Install a drive chain on any given snowmobile.

1 2 4



CHAIN REPLACEMENT
UNIT II

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective shcet

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

II. Student

A. Read object,.ves

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 la--Single Roller Chain

2. TM lb--Double Roller Chain

3. TM lc--Triple Roller Chain
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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

II. 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

I. Causes of chain failure

A. Improper tension applied to chain

B. Worn bearings within chain case

C. Worn sprockets

D. Rapid acceleration

E. Locking of the tract

II. Types of drive chains on snowmobiles

A. Single roller chain

B. Double roller chain

C. Triple roller chain

III. Types of drive chains

A. Singer roller chain (Transparency la)

B. Double roller chain (Transparency lb)

C. Triple roller chain (Transparency lc)



SINGLE ROLLER CHAIN

DOUBLE ROLLER CHAIN

TRIPLE ROLLER CHAIN

r(;
411111k

0 0
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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 oil 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. Combination wrench set

B. Side cutters

C. 3/8" drive socket set

D. Cotter pins (if applicable)

II. 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 oil according to the manufacturer's
specifications

I. Check operation



CHAIN REPLACEMENT
UNIT II

TEST

1. Name five causes of drive chain failure.

a.

b.

C.

d.

e.

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

a.

c.

3. Identify the following types of drive chains.

a. b.

S 33-C

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 accompliFhed prior
to the test, ask the instructor when they snwild be
completed.)

i 6.1 1
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CHAIN REPLACEMENT
UNIT II

ANSWERS TO TEST

1. a. Improper tension applied to chain

b. Worn bearings within the cliain 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.
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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.

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

3. Name two types of drive chains.

4. Identify the basic parts of a drive chain.

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

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 job sheet

G. Give test

II. Student

A. Read objectives

B. Read information sheet

C. Complete job sheet

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit

A. Objectives

B. Information sheet

C. Transparency masters

1. TM la--Single Connector Link

2. TM lb--Single Half Link

3. TM lc--Double Connector Link

4. TM ld--Double Half Link

3 1
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5. TM le--Triple Connector Link

6. TM lf--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 driv Htiii together

B. Half link--Used to shorten a drive clai by replacing a
full link with this link

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

D. Clip--Used to hold outer link in position

E. Pin -U-ed to connect either a half link or connector link

F. Endless chain--Chain having no connector links

G. Detachable chain--Chain containing connector links

II. Typs of drive chain links

A. Single connector link (Transparency la)

B. Single half link (Transparency lb)

C. Double connector link (Transparency lc)

D. Double half link (Transparency 1d)

E. Triple connector link (Transparency le)

F. Triple half link (Transparency lf)

III. Types of drive chains

A. Endless

B. Detachable

IV. Basic parts of a drive chain (Transparency 2)

A. Single link pin

B. Half link

C. Outer link

3 o
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INFORMATION SHEET

D. Clip

E. Cotter pin

F. Connector link

G. Complete chain section



TYPICAL SNOWMOBILE CHAIN LINKS

SINGLE CONNECTOR LINK
TM - la

DOUBLE HALF LINK
TM - I d

SINGLE HALF LINK
TM - lb

S - 43-C

DOUBLE CONNECTOR LINK
TM - lc

TRIPLE CONNECTOR LINK
TM - 1 e TRIPLE HALF LINK

3 8 TM I f



Parts of a Drive Chain

A. SINGLE LINK PIN

B. HALF LINK

C. OUTER LINK

D. CLIP
E. COTTER PIN

F. CONNECTOR LINK

G. COMPLETE CHAIN SECTION

13)
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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 3et

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 need 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 repaired

G. Replace with as many full links as needed and half links
if needed



JOB SHEET 4t1

H. Rivet all link pins thoroughly

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

I. Replace drive chain into chain case

J. Check chain tension

K. Check operation

1 i.



)

S 49-C

CHAIN REPAIR
UNIT III

1. Match terms

a.

TEST

on the right to the correct definition.

Chain having no connection links 1. Cotter pin

Hold the outer link in position 2. Connector link

Used to hold a connector link on 3. Endless chain
half link pin in place

4. Clip
Used to connect either a half link

b.

c.

d.

or connector link together 5. Pin

e. Chain containing connector links 6. Detachable chain

f. Used to connect a drive chain to-
gether

Used to shorten a drive chain by

7. Half link

g.

replacing a full link with this
link

2. Identify the following drive chain links.

a.

b.

C.
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cl.

f.

3. Name two types of drive chains.

a.

b.

Mki)

4. Identify the following parts of a drive chain.

a.

b.

C.

d.

e.

f.

g

143
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5. Demonstrate the ability to repair any single, double or triple
drive chain.

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

t 4 I



CHAIN REPAIR
UNIT III

ANSWERS TO TEST

1. a. 3

f.

g. 7

7.
a . Triple half link

b. Single connector link

c. Double half link

d. Single half link

e. Double connector link

1. Triple connector link

3. a. Lndless

b. Detachable

4. a. Cow:.lete chain section

b. Connector link

c. Single link pin

d. Half link

e. Cotter pin

(luter link

g. Clip

5. Evaluated to the satisfaction of the instructor.

1 4)
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DRIVE AXLES
UNIT I

UNIT OBJECTIVE

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

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



DRIVE AXLES
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 job sheets

G, Give test

H. Review test with student

II. 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 sheet

C. Transparency masters

1. TM la--Internal Drive Type Sprocket

2. TM lb--Tooth Type Sprocket

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

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

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

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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DRIVE AXLES
UNIT I

INFORMATION SHEET

I. 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

C. 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

II. Types of drive sprockets

A. Internal drive type (Transparency la)

B. Tooth type (Transparency lb)

III. Types of drive axles

A. Solid shaft

B. Hollow shaft

IV. Causes for drive sprocket failure

A. Lack of lubrication

(NOTE: Snow lubricants.)

B. Missing track inserts which cause chipped or broken teeth

C. 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. Bearing



INTERNAL DRIVE TYPE SPROCKET ON AXLE
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MAIN PARTS OF A TYPICAL DRIVE AXLE

A. Axle
B. Flange

C. Sprocket
D. Seal
E. Bearing

1 52
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DRIVE AXLES
UNIT I

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

I. 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

IT. 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

H. Remove bearing support opposite chain case

I. Slide axle opposite chain case and remove from Cram;

J. Clamp axie into vise and pull off 6earings with puller

K. Remove seal:

L. Remove flange from sprockets and remove sprockets

M. Inspect bearings, seals and sprockets fcr damage

N. Clean all parts for reassembly
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DRIVE AXLES
UNIT I

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

I. 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

II. 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 suspension system

G. Reinstall rear axle and track

H. Slip drive chain sprocket onto spline of axle

I. Reinstall drive chain

J. Install chain case cover

K. Fill chain case with oil to the proper level

L. Align and adjust track

M. Check operation



DRIVE AXLES
UNIT I

TEST

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

S 1S-D

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

2. Teeth
b. Metal plate that secures the drive

sprocket to the drive axle 3. Drive sprockets

c. Rubber washer device used to seal the 4. Drive axle
chain case where the drive axle enters
to eliminate oil leakage S. Spline

d. Portion on the drive axle which is
grooved to receive the chain case
drive sprocket

e. Portion of the drive 5,procket that
inserts into or receives a raised
portion of track to turr the track

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

2. Name two types of drive sprockets.
a.

b.

3. Name.two types drive axles.

a.

b.

4. Name four causes of sprocket failure.

a.

b.

c,

d.

6. Flange
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5. Identify all the parts of a typical drive axle assembly.

a.

b.

c.

d.

e.

E.

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.)

15o



DRIVE AXLES
UNIT I

ANSWERS TO TEST

d. 5

e.

F. 4

2. a. Internal drive type

b. Tooth type

3. a. Solid shaft type

b. Hollow shaft type

4. a. Lack of lubrication

b. Missing track inserts

c. Track misalignment

d. Bent drive axle

5. a. Axle

h. Flange

Sprocket

(I. Seal

c. Bearing

b. Evaluated to the satisfaction of the instructor.

I 5 7
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REAR AXLES
UNIT II

UNIT OBJECTIVE

After completion of this unit, the student should 1: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.



REAR AXLES
UNIT II

SUGGESTED ACTIVITIES

I. Instructor

A. Provide student with objective sheet.

Provide student 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

H. Review test with student

II. 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 sheet

C. Transparency Master #1--Main Parts of a F.,::ar Axle

Assembly

D. Job sheets

1. Job Sheet #1--Disassemble a Typical Rear Axle
Assembly

5
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2. Job Sheet #2--Reassemble a Typical Rear Axle
Assembly

E. Test

F. Answers to test

II. References

A. Polaris Shop Manuals, 1973-1976, Polaris Industries,
A ',',..7(tron Corp., Roseau, Minnesota 56751.

B. Ski-:o, Shop Manuals, 1967-1976, Bombardier Ltd.,
450,4 h'est Superior Street, Duluth, Minnesota 55806.
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REAR AXLES
UNIT II

INFORMATION SHEET

I. 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 tile 1.rame
and allow the suspension to flex with the weight of the
rider

C. Spring--Used to apply pressure to the link plate
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 bearingsInserted 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.

II. Causes of sprocket failure to the rear axle

A. Track misalignment

B. Missing track inserts causing broken or chipped teeth

C. Bent rear axle

III. Rear axle bearing failure

A. Lack of lubrication to bearings

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

C. Bent rear axle

IV. Main parts of a typical rear axle (Transparency 1)

A. Rear axle



INFOATION

B. Flange

C. Bearing

D. Seal

E. Spring

F. Link plate

G. Sprocket



MAIN PARTS OF A TYPICAL REAR AXLE

A. Rear Axle
B. Flange

C. Bearing
D. Seal
E. Spring

F. Link Plate
G. Sprocket

1 6
TM



REAR AXLES
UNIT II

JOB SHEET #1--DISA SEMBLE A TYPICAL REAR AXLE ASSEMBLY

I. Tools and materials neechd

A. Snowmobile

B. Combination wrench set

C. 3/8" drive socket set

D. Bearing puller

E. Standard and phillips screwdriver sets

F. . Vise

II. Procedure

A. Raise and support rear end of snowmobile

Remove link 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 sprecL-ets for wear

M. Clean all parts for reassembly



REAR AXLES
UNIT II

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

I. 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

II. 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. Hook link plates to snowmobile frame

G. Hook up link springs

H. Adjust track tension

I. Adjust track alignment

J. Check operation
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REAR AXLES
UNIT II

TEST

1. Match

a.

terms on the right to the correct definition

Used to apply pressure to the link 1. Link plates
plate, to stiffen and lighten the
flexibility of th( suspension 2. Rear sprockets

Connects to the rear axle and are used 3. Rear seal
as idlers to control track tension and

b.

track alignment 4. Rear axle

c. A solid or hollow shaft which connects
to the link pl,ces and is used to con-

5. Flange

trol track tension and also to guide
the track alignmPnt

6. Rear bearing

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

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

7. Spring

e.

"otal plate that secures the rear
,rockets to the rear axle

g. Used to hold grease in the rear iink
plates so that tiv bearing will remain
lubricated

2. Name three causes of rear axle sprocket failure.

a.

b.

C.

3. Name three cause:; for rear axle bearing failure.

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

a.

b.

C.

d.

e.

f.

g.

5. Demonstrate the ability to:

a. Disassemble a typical rear axle and its components.

b. Reassemble a typical rear axle and its components.

(NOTE: If these activities have not been accomplished prior
to the test, ask the instructor when they should he
completed.)

16Y



REAR AXLES
UNIT II

ANSWERS TO TEST

1 . a. 7

h.

C. 4

d. 6

e. I

f. 5

3

a. Track misalignment

b. Missing track inserts causing broken or chipped teeth

Bent rear axle

N. Lack of lubrication to bearings

h. Bearings submerged in water and stored tor the summer
CAlr;iH},, them to pit

. Bent li.ar axle

I. a. Rear axle

h. Flange

. Bearing

';eal

H)r i II r,

. HI p I ti

I

va 111.0 11 lIt Al I 1,11 I I I .
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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 bogie wheel
assembly.

2. Name two types of bogie wheel assemblies.

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

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

S. Demonstrate the ability to:

a. Replace springs on any given bogie wheel assembly.

b. Replace hearings and tiros on any given bogie wheel
assembly.
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BOGIE WHEELS
UNIT I

SUGGESTED ACTIVITIES

I. Instructor

A. Provide student with objective sheet

B. Provide student with information sheet

C. Make transparency

D. Discuss unit and specific objectives

E. Discuss information sheet

F. Discuss procedures outlined in job sheets

G. Give test

11. 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 sheet

C. Transparency Master I 1a in Part!-; or N lypIC:11

Wheel Asseubly

17(1
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D. Job sheets

1. 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

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.



S S-E

BOGIE WHEELS
UNIT I

INFORMATION SHEET

I. Terms and definitions

A. Bogie wheel assembly--Assembly mounted to the snowmo-
bile frame between the top and bottom of the track
which is used to support ths' wc,Ilt of the rider and to
absorb any shock caused by c,iting objects while riding
the snowmobile

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

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

(NOTE: Shaft inserts into wheel support tube.)

D. SpringUsed to give the bogie assembly suspension
action

N. k?aring--ounted on the support tubes and used to elimi-
nate friction between support tube and tire

FlangeUsed to mount the tire to the bearing

II. Fypcs of bogje wheel assemblies

A. Single wheel type

k. Houble wheel type

III. Typ, or hearings used on bogie wheel assemblies

Sealed type hearing

B. Non-sealed type hearing

The non-scaled roller bearing needs to be lubricated
with grease.)

IV. lain ol N typical bogie wheel aembly (Transparency I)

A. Tire

I. Cr()!



C. Spring

D. Bearing

E. Flange

F. Support tube

INFORMATION SHEET

7.1



MAIN PARTS OF

A TYPICAL BOGIE WHEEL ASSEMBLY .

A. Tire

B. Cross Shaft

C. Spring

D. Bearing

E. Flange

F. Support Tube

11 I
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BOGIE WHEELS
UNIT I

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

I. Tools and materials needed

A. Snowmobile

B. Combination wrench set

C. 3/8" drive socket set

D. Punch and chisel set

E. Ball peen hammer

F. Vise

II. Procedure

A. Support rear end of snowmobile

B. Remove bogie wheel assembly

(NOTE: It may be necessary to loosen track tension on some
models,)

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

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

E. Remove springs

F. Replace bogie wheel springs

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

H. Reassemble the entire bogie wheel assemhly

Install bogie wheel assembly into the snowmohile

J. Check operation
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BOGIE WHEELS
UNIT I

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

I. 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

II. 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

G. Ihstall tires and flanges

H. Reinstall bogie wheel assembly into snowmobile

I. Check operation
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BOGIE WHEELS
UNIT I

TEST

1. 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

b. Mounted to a bearing or flange and is
usually made of rubber or nylon and
supports the track on top and bottom 5.

4. Bogie wheel
assembly

c. Shaft used to support and mount bcgie
wheel assembly onto snowmobile frame

d. Used to give the bo2ie 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

2. Name two types of bogie wheel assemblies

a.

b.

Flange

6, Cross shaft

3. Name two Lypes of bearings used on 11 .typica1 bogie wheel
assembly.

a.

b.

171
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4. Identify all main parts of a typical bogie wheel assembly.

a.

b.

c.

d.

e,

f.

B.

C.

E.

5. Demonstrate the 'ability to:

a. aeplace springs on any giveh bot..,!.e wheel assembly.

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

(NOTE: If the above activities have not been accomplished
prior to the test, ask your instructor when they
should be completed.)

1 7 3



BOGIE 1\ti:1_

UNA

ANEN T(. TEST

1. a. 4

b. 1

C. 6

d. 2

e. 3

f. 5

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 tube

5. Evaluated to the satisfaction of the instructor.

7 9
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SLIDE RAIL SUSeENSION
UNIT II

UNIT OBJECTIVE

After completion of this unit, the student should be able to dis-
assemble and reassemble any part Oh 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.
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SLIDE RAIL SUSPENSION
UNIT II

SUGGESTED ACTIVITIES

I. Instructor

A. Provide student with objective sheet

B. Provide student with information sheet

C. Make transparency

D. Discuss unit and specific objectives

E. Discuss information sheet

F. Demonstre procedures outlined in iob Flieets

G. Give test

II. Student

A. Read objective

B. Study information sheet

C. Complete job sheets

D. Take test

INSTRUCTIONAL MATERIA!S

I. Included in this unit

A. Objectives

B. Information sheet

C. Transparency Master #1--Main Parts of a Typical Slide
kali Susponsion

P. Job sheets

I. Job Sheet #1--Remove a Typical Slick. Rail SuspensiGn

2. Job Sheet #2--Insta11 a Typical Slide Rail Suspension
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E. Test

F. Answers to test

II. References

A. Po:ar-fs Shop ManuaLo, 1973-197o, Polaris Industries,
A Textron Corp., Roseau, Minnesota 50751.

B. Ski-Doo Shop Man:s, 1967-1970, Bombardier Ltd.,
4504 West Superio* Street, Duluth, Minnesota 55800.

182
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SLIDE RAIL GUSPENSION
UNIT II

INFORMATION SHEET

Terms anl definitions

A. Cross shaftUsed to mount the slide rail suspension on
the snowmobile chassis

B. Idlers--Used to apply tension to the track a I koef, the
slide rail from hitting the track

C. Springs--Used to give the slide rail suspension action

D. Slider--Usaally made of nylon and is guided by inserts
in the track

(NOTE: This rail is lubricated by sno.,. '

E. Runner bars--Used to attach the nylon sliae rail

IT. Advantages of a slide rail suspension over a wheel
suspension

A. Applies more track pressure to the ground

B. Less friction to the track

Ill. Main parts of a typical slide rail suspensio (Thmparency 1)

A. Cros shaft

B. Idlers

Springs

D. Sliders

E. Runner 1)ars



MAIN PARTS OF A . YPICAL SLIDE RAIL SUSPENSIC'so

1 8

A.

B.

C.

D.

E.

Cross Shcfi

Idlers
Springr

Slider

Runner Br rs

TM 1
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SLIDE RAIL SUSPENSION
UNIT II

JOL ,1--REMOVE A TYPICAL SLIDE RAIL SUSPENSION

I. lools and materials needed

A. Combination wrench set

F. 3/8" drive socket set

C. edium size pry bar

D. Sncgmobile with slide suspension

n. Ball peen hammer

U. Procedure

A. Tilt snowmobile on its sides and release tensj_on on the
springs using pry bar and hammer (if applicable)

B. Loosen track tension

T. Remove bolts from the cross shaft

D. Pull slide rail suspension from track

E. Inspect slide rails or sliders for wear

F. Inspect shock absorber

G. Clean for reassembly
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SLIDE RAIL SUSPENSION
UNIT II

JOB SHEET #2--INSTALL A SLIDE RAIL SUSPENSION

I. 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

II. 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
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SLIDE RAIL SUSPENSION
UNIT II

TEST

1. Match

a.

the terms on the right to the correct definition.

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

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

keep the slide rail from hitting the
track

3. Cross shaft

c. Used to give the slide rail suspen-
4. Runner bars

d.

sion action

Used tc mount the slide rail suspen-
sion onto the snowmobile chassis

Used to attach the nylon slide rail

5. Idlers

e.

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

a.

b.

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

a.

b.

c.

d.

e.

1 8 7
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4. Demonstrate the ability to:

a. Remove a typical slide rail suspension.

b. Install a typical slide rail suspension.

(NOTE: If the above activities have not been accomplished
prior to the test, ask your instructor when they
should be completed.)

8 8



SLIDE RAIL SUSPENSION
UNIT II

ANSWERS TO TEST

1. a.

b. 5

C. 1

d. 3

e. 4

a. Applies more track pressure to the ground

b. Less friction to the trach

3. a. Cross shaft

b. Idlers

c. Springs

d. Sliders

e. Runner bars

4. Evaluated to the satisfaction of the instructor.

18:)
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SHOE TYPE BRAKE SERVICING
UNIT I

UNIT OBJECTIVE

After completion of this unit, the studcnt should be able to
remove and replace a typical shoe type 1.1.ake on any given snow-
mobile. The student should be able to :.1just shoe type brakes.
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 four causes of shoe type Lrake failure.

2. 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.
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SHOE TYPE BRAKE SERVICING
UNIT I

SUGGESTED ACTIVITIES

I. Instructor

A. Provide the student with objective sheet

B. Provide the student with information sheet

C. Make transparency

D. Discuss unit and specific objectives

E. Discuss information sheet

F. Demonstrate procedures outlined in job sheet

G. Give test

II. Student

A. Read objectives

B. Study information sheet

C. Complete job si-eet

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in chis unit

A. Objectives

B. Information sheet

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

D. Job Sheet #1--Remove, Replace and Adjust a Typical Shoe
Type Brake Assembly

E. Test

F. Answers to test

1.91
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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.





S

MAIN PARTS OF
A TYPICAL SHOE TYPE BRAKE AS:3cJABLY

A. Shoe
B. Brake Arm

C. Rivets
D. Brake Lining
E. Brake Cable

F. Brake Cable Housing

k.)
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S,HOU inPU SURVICINt:
UNIF I

,301 SHUN' 'I--RUWVF, RI:PLACU AND ADJUST A TYPICAL SHOI FYIT
ASSDIKLY

I. TeI,; matelials needed

ThowT:Ichile

Cobindtiwl wrench se.,

C. ,--;/.1" drive sejet set

D. Chisel mid punch set

U. Ball peen hammer

Riyets CIF applicable)

G. %Ise

!I. Procedure

A. Remove brake cable from handle bars

B. Remove brake cable from brake arm

C. Remove shoe from brake lever

D. Remove brake pad from shoe with chisel

U. Replace brake pad on shoe with rivets

F. Install brake shoe on brake lever

G. Install brake cable assembly

H. Adjust cable so that there is a maximum oF 1/4" Free
play in brake handle
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SlIal TYPE BRP_i SEPVICING
UNIT I

TEST

1. Name four causes of shoe type brake failure.

a.

b.

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

a.

b.

C.

d.

e.

f.

C.V

E.

3. Demonstrate the ability to remove, replace and ad
cal brake assembly.

(NOTE:

t a typi-

If this activity has not been accomplish( prior to
the test, ask your instructor when it should be com-
pleted.)



SHOE TYPE BRAKE SERVICING
UNIT I

ANSWERS TO TEST

1. a. Broken brake cable

b. Brake shoe oil soaked

c. Brake not adjusted properly

d. Brake shoe worn out

1. a. Shoe

b. Brake arm

c. Rivets

d. Brake lining

e. Brake cable

f. Brake cable housing

3. Evaluated to the satisfaction of the instructor.
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Dl.SC TYPE BRAKL SERVICING
UNIT II

UNIT OBJECTIVE

ACter completion of this unit, the student should be able to
repair an L! adiust o typical disc type brake assembly. This
knowledge will be evidenced t.hrough t'emonstration and by
scoring eighty-five per,:ent on the unit test.

SPDAEIC OBJECTIVE

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

1. Match terms associated with a typical disc brake
assembly.

2. Name two types of disc brakes used a a sliowmThile.

3. Identify all the main parts of a typi:al 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.
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DISC TYPE BRAKE SERVICING
UNIT II

SUGGES1ED ACTIVITIES

I. Instructor

A. Pr-vide student with objective sheet

B. Provide student with information sheet

C. Make transparency

D. Discuss unit and specific objectives

E. Discuss information sheet

F. Demonstrate procedures outlined in job sheets

G. ',live test

II. Student

A. Read objectives

B. Study information sheet

C. Complete job sheets

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit

A. Objective sheet

B. Information sheet

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

D. Job sheets

1. Job S:ieet #1--Disassemble a Typical Disc Brake
Assembly

2. Job Sheet #2--Adjust a Typical Disc Brake

119
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E. Test

F. Answers to test

II. 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.
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1)1SC FYPF BILAKL SURVICINtl
UNIT 11

INFORMATION SHIINT

1. Terms and delinitions

A. PuckRound shaped material that is forced aainst the
disc to cause a friction which slows down the snowmobile

DiscAttached directly or indirectly to driven pulley
to stop movement or the track when pressure is applied
with the brake unit

CalipersAssembly which holds the pucks and is equipped
with a lever For applying pressure to the brake disc

P. Cahle--Attaches to the handle on the hand bar, and to
the lever on the calipers to apply pressure to the disc

F. housingUsed to guide the brake cable and elimina'-e any
friction or sticking of the cable

Self adjusting brake caliperRacheting type gear to
decrease the clearance between the puck and the disc

II. Types of disc brake units

A. Manui.11y adiusted

K. Self Jjusting

Main parts of a typical disc brake (Transparency 1)

A. Pucks

K. Disc

C. Calipers

D. Cable

F. !housing

F. lever

IV. Reptaement of puck is necessary when the brake handle has
An excessive amount of free pla: after it has been Fully
Adjusted

4;ft,
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DISC TYPE BRAKE SERVICING
UNIT II

JOB SHEET 'I--DISASSEMBLE A TYPICAL DISC BRAKE ASSEMBLY

I. Tools and materials

A. Combination wrench set

B. 3/8" drive socket set

C. Standard and phillips screwdriver set

U. side cutters

E. Disc brake unit on snowmobile

II. Procedure

A. Remove brake cable from caliper lever

B. Remove pins or bolts mounting caliper to snowmobile

Loosen tension on caliper assembly from snowmobile

D. Remove caliper assembly from snowmobile

E. Disassemble caliper and remove pucks

F. Reinstall pucks

G. Reverse disassembly procedure and reinstall disc brake
unit
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DISC TYPE BRAKE SEM,:
UNIT II

JOB SHEET # --ADJUST A TYP1L'T DISC BRAKE

I. Tools and materials needed

A. 3/8" drive socket set

B. Combination wrench set

C. Standard screwdriver set

II. 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 needs 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" free play
when pressure is applied to the brakc! ievr



DISC TYPE BRAKE SERVICING
UNIT II

TEST

S 27-F

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

a. Used to guide the brake cable
.

eliminate any friction or stic
of the cable

b. Round shaped material that is forced
against the disc to cause a friction
which slows down the snowmobile

1. Pucks

2. Manually adjusted
brakes

Cable

4. Self adjw,ting
c. Nut or bolt used to adjust th,! brakes

clearance between the puck an,. 'he disc
5. Di:;c

d. Assembly which holds the puck and is
equipped with a lever for applying
pressure to brake disc

e. Racheting type gear to decrease thc
clearance between the pucks and the

F. Attaches to the handle on the handle
bar, and to the lever on the caliper!,
to apply pressure to the disc

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

h. How,in

(:alipers

2. Name two t yp or disc bra; u!,ed on !;nowmob 1 I e!,

a.

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

a.

b.

c .

d.

e.

Ilecrihe when puck., !.huuld he replaced.

!). Demow,trate the ability to:

a. 1) ia7;!,emble a typical di,,c bral,e

Adjw., a typical 1 i brake.

(NOTV: II tho.:0 Activttie.; have tt,)t
.1)

,t« uttii) I 1..11,1 1)1 im
hr 1 ...l y(IiIt I II', I i II( I (ii Who!! t )it. \.11()111

)1111) I t' i ,



DISC TYPE BRAKE SERVICING
UNIT II

ANSWERS TO TEST

I . .

h .

S 29-F

".LintiNtly adjuted

h. !;elf adjw;tilw

h. Pi!,

Calipyr!;

d. Cable

I. IlouHtt

Lever

Puck Yeptacyment neceary when the hrake handle has an
y..,trymy ;motto of free play after it hat; been fully adjusted.

Lvaluatyd to thy !,atHfaction or the iw;tructor.
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HYDRAULIC BRAKE SERVICING
UNIT III

UNIT OBJECTIVP,

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 w.ain parts of a typical hydraulic
brake unit, when g'ven a drawing illustrating the parts.

3. Demonstrate the ability to:

a. DisassembP a typical hydraulic brr,ke unit.

b. Bleed a typical hydraulic brake unit.

206
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HYDRAULIC BRAKE SERVICING
UNIT III

SUGGESTED ACTIVITIES

I. Instructor

A. Provide student with objective sheet

B. Provide student with information sheet

C. Make transparency

D. Discuss unit and specific objeetives

E. Discuss inr1,tion sheet

F. Demonstratc r'ocr2dures outlined in job sheets

G. Give test

fI. Student

A. Read objectives

B. Study information .ut

C. Complete job sheet

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit

A. ObjectIves

B. Information sheet

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

D. Job sheets

1. Sob S1(2ct #1--Disassemble a Typical Hydraulic Brake
Unit

2. Job .Sheet 112--Bleed a Typical Hydraulic Brake Unit
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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

I. 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

B. DiscAttached directly or indirocHy to the driven pul-
ley to stop movement of the track when pressure is
applied with tho brake unit

C. CalipersAssembly which holds the pucks and is equipped
with a hydraulic hose which attaches to the master cylin-
der assembly on the handle bars

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

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

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

G. HandleUsed as a lever to apply pressure to the plunger
which forces the fluid to tho calipers

H. Bleeder valveSmall outlet in caliper used to release
any air that might be trapped in the calipers

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

ii. Parts of a typical hydraulic brake unit

A. Brake fluid

B. Bleeder valve

C. Calipers

D. Hose

E. Master cylinder

F. Plunger

2 I i



G. Disc

H. Pucks

I. Handle

INFORMATION SHEET

2 4 2



Main Parts of a Typical Hydraulic Brake System

A.

A. BRAKE FLUID

B. BLEEDER VALVE

C. CALIPERS

D. HOSE

E. MASTER CYLINDER

F. PLUNGER

Q. DISC .

H. PUCKS

I. HANDLE

2 1 3
TM 1
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HYDRAULIC BRAKE SERVICING
UNIT III

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

I. Tools and materials needed

A. Combination wrench set

B. 3/8" drive socket set

C. Standard and phillips screwdriver set

D. Small ignition wrench set

E. Hydraulic brake unit onsnowmobile

F. Rags

II. Procedure

A. Remove hosc from caliper assembly

(NOTE: Bc 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 mastcr cylinder

H. Remove plunger from master cylinder

I. Clean all parts for reassembly

J. Reverse procedures of reassembly
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HYDRAULIC BRAKE SEnVICING
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

C. Hydraulic brake fluid

D. Small ignition wrench set

F. Rags

F; Wooden wedge

II. Procedure

A. Check fluid level on master cylinder and fill if neces-
s.try

Peinstall master cylinder cap

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

H. Keeping a constant pressure on handle release bleeder
valve to release air

I. Repeat procedure until all air is removed from calipers
assembly

J. Reinstall calipers

K. Wipe off all spilled fluid .(if necessary)
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HYDRAULIC BRAKE SERVICING
UNIT III

TEST

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. At..,c,led directly or indirectly to

the driven pulley to stop movement of
the track when mrLssure is applied

4. Brake fluid

with the braL unit 5. Calipers

c. Assembly which holds the pucks and is
equipped with a hydraulic hose which

6. Plunger

attaches to the master cylinder assem-
bly on the handle bars

7. Master cylinder

d. Used to transfer fluid from the master
8. Disk

e.

f.

cylinder to the caliper assembly

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

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

9. Bleeder valve

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

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

The fluid used to force the pucks awiinst
the disk
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2. Identify all the main parts of a hydraulic brake unit.

a.

b.

C.

d.

e.

f.

g.

h.
C.

3. Demonstrate the ability to:

a. Disassemble a typical hydraulic

b. Bleed a typical hydraulic brake

brake unH-.

unit.

(NOTE: If these activities have not been accomplished prior
to the test; ask your instructor when they should be
completed.)

2 1.7



HYDRAULIC BRAKE SERVICING
UNIT III

ANSWERS TO TEST

1. a. 1

b. 8

C.

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

g. Dick

h. Pucks

i. Handle

3. Evaluated to the satisfaction of the instructor.

21.8
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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. Match terms associated with track assemblies to the
correct definition.

2. Name two safety factors to remember when singeing
tracks.

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

4. Demonstrate the ability to:

a. Adjus-.. track tension.

b. Singe the track.

c. Replace track inse



TRACK
UNIT I

SUGGESTED ACTIVITIES'

I. Instructor

A. Provide student with objective sheet

B. Provide student with information and job sheets

C. Make transparencies

D. Discuss unit and specific objectives

E. Discuss information and job sheets

F. Demonstrate procedures outlined in job sheets

G. Give test

H. Review test with student

II. Student

A. Read objectives

B. Study information sheet

C. Complete job sheets

D. Take test

INSTRUCTIONAL MATERIALS

Included in this unit

A. Objectives

B. Information sheet

C. Transparency masters

1. TM 1--Rubber Track with Steel Rods

2. TM 2--Cleat irack

3. TM 3--Inter..-i Drive Type Track
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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

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
UNIT I

INFORMATION SHEET

I. Terms and definitions

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

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

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

D. Track tension--Tightness of the track

E. Track alignmentEqual distance on both sides of snow-
mobile frame

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

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

H. Rods--Steel rodS molded into the track to make it rigid
and give the track strength

II. Safety factors to remember when singeing tracks

A. Use only a small propane torch

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

III. Types of tracks

A. Rubber track with steel rods molded in (Transparency 1)

B. Cleated track (Transparency 2)

C. Internal drive type track (Transparency 3)

11.):9
e.J



RUBBER TRACK WITH MOLDED IN STEEL RODS

2 2 3 TM 1



CL EATED TRACK

2 2 4
TM 2



INTERNAL DRIVE TRACK

225 TM 3
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TRACK
UNIT I

J9B SHEET #1--REPLACE TRACK,INSERTS

I. 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

II. 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. Us4 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
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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
Jn 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 foi- 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
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TRACK
UNIT I

TEST

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

S 19-G

a. U-shaped, iron bar that attaches to 1. Track tension
rubber belt to give traction in the
snow and also receive the sprockets 2. Cords
which turn the track

3. Singe
b. Metal clip used to eliminate wear to

the rubber on the track by inserting 4. Track
into the track

5. Track alignment
c. Steel rods molded into the track to

make it rigid and give the track 6 Rods
strength

7. Insert
d. Tightness of the track

8. Cleat
e. Nylon cords which are molded into the

track to give it strength

f. Equal distance on both sides of snow-
mobile frame

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

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

2. 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.

a.

b.

c.

a.

4. Demonstrate the ability to:

a. Adjust track tension.

b. Singe the track.

c. Replace track inserts.

(NOTE: IF. these activities have not been accomplished prior
to the test, ask your instructor when they shuld be
ccmpleted.)

cl 3 0
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TRACK
UNIT I

ANSWERS TO TEST

1. a. 8

b. 7

6

d. 1

e. 2

f.

g. 3

h. 4

2. a. Use only a small propane torch

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

3. a. Rubber track with steel rods molded in

b. Cleated track

c. Internal drive type track

4. 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 sno%cmobile. This
knowledge will be evidenced through demons:ration and by
scoring eighty-five percent on the unit test.

SPECIFIC OBJECTIVE

After completion 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

D. Discuss information and job sheets

E. Demonstrate procedures outlined in job sheets

F. Give test

G. Review test with student

II. 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 sheet

C. Job sheets

1. Job Sheet #1--Remove a Typical Track Assembly

2. Job Sheet #2--Replacement of a Typical Track Assembly



26-G

D. Test

E. AnsIftrs 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.

2, `,3



TRACK REPLACEMENT
UNIT II

INFORMATION SHEET

T. Causes of track failure

A. Frozen bearings on bogie wheels

B. Track misaligned for a long period of time

C. Tearing caused by running over sharp objects

D. Not repairing broken cleats

E. Worn sprockets

F. Normal wear

3
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TRACK REPLACEMENT
UNIT II

JOB SHEET #1--REMOVE A TYPICAL TRACK ASSEMBLY

I. Tools and materials needed

A. Snowmobile

B. Combination wrench set

C. 3/8" drive socket set

D. Standard and phillips screwdriver s'ets

II. 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)

H. Loosen bearing support holding front axle to frame

I. Remove front axle

J. Remove track from snowmobile
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TRACK REPLACEMENT
UNIT II

JOB SHEET #2--REPLACEMENT OF A TRACK ASSEMBLY

I. Tools and materials needed

A. Snowmobile

B. Combination wrench set

C. 3/8" drive socket set

D. Standard and phillips screwdriver sets

II. 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. Install 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.

a.

b.

C.

d.

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,)



TRACK REPLACEMENT
UNIT II

ANSWERS TO TEST

1. a. Frozen bearings on bogie wheels

b. Track misaligned for a long period of time

c. Tearing caused by running over sharp objects

d. Not repairing broken cleats

e. Worn sprockets

f. Normal wear

2. Evaluated to the satisfaction of the instructor.
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SHOCK ABSORBERS
UNIT I

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

A. Provide student with objective sheet

B. Provide student with information sheet

C. Make transparencies

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

B. Study information sheet

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 on Ski Assembly

2. TM 2--Shock Absorber Mounted on Slide Suspen-;Qn

D. Job Sheet #1--Shock Absorber Removal and Replacew'ril
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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 Shcp Manuals, 1967-1976, Bombardier Ltd.,
4504 West SupeTior Street, Duluth, Minnesota 55806.

2 (1, 2
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SHOCK ABSORBERS
UNIT I

INFORMATION SHEET

I. Places where shock absorbers may be used on a snowmobile

A. Skis (Transparency I)

B. Slide suspension system (Transparency 2)

II. 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

III. Types of shock absorbers

A. Adjustable sealed

B. Non-adjustable sealed

243



SHOCK MOUNTED ON SKI ASSEMBLY

TM 1



SHOCK MOUNTED ON SLIDE RAIL SUSPENSION

.
. .R.:*.eAfiiarift?;,
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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 pins (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
on some models to be able to remove the shock
absorber assembly.)

C. Check the ope,,,tion of the shock absorber

D. Reinstall shock abscber assembly by reversing he dis-
assembly procedure

(NOTE: Be certain that new cotter pins are 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 purnmses 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 instructor when it should be com-
pleted.)

'2 4 7



cso

S - 15-H

SHOCK ABSORBERS
UNIT I

ANSWERS TO TEST

1. a. Slide suspension system

b. Skis

2. a. To stiffen ale ride within a slide rail suspension
system

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

3. a. Adjusable sealed

b. Non-adjusLable sealed

4. Evaluated to the satisfaction of the instructor.
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