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You And Your Snowmobile 

As a snowmobiler, you have the opportunity to participate in one of the most fun filled, fastest growing winter 
recreational sports in America. What could be more thrilling than skimming over the sparkling snow on a bright 
winter day, exploring wooded trails with your friends? 

Yes, snowmobiling can be one of the most fun filled adventures you will ever experience. 

However, as a snowmobiler you also shoulder some serious responsibilities for your own safety and the safety 
of your friends and others. You also assume responsibility for protecting the environment and for other people's 
property. 

Snowmobiles and snowmobilers are not universally loved. In fact, there are those who would legislate these 
machines off the winter landscape. 

You can do your part to dispel some of the bad image associated with snowmobiling by being a courteous, 
safety minded driver. Join snowmobilers all over the continent in adopting and observing the "Snowmobilers 
Code of Ethics". If you know and obey local regulations, drive your machine only where snowmobilers are 
supposed to be riding and practice common sense rules of drivers etiquette you will be doing your part toward 
making snowmobiling an acceptable, welcome activity in your community. 

By studying this manual you will gain a better understanding of what makes your machine "tick", how you can 
make minor repairs and adjustments, and trouble shooting procedures. You will learn about emergency situations, 
outdoor survival tips, and how to clothe yourself for snowmobiling. You also will be surprised to learn what an 
enormous economic impact snowmobiling has on communities and towns across the snowbelt of North America. 

This is not a certification course; however, by studying this manual and participating in some of the suggested 
activities you will become a more knowledgeable and accomplished snowmobiler. 

So - get ready for a winter of fun - and good snowmobiling! 
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Knowing Your Snowmobile 

Snowmobiles have become popular because they are 
unlike any other form of transportation. They allow 
access to an exciting new world of winter adventure. 

Your enjoyment and safety depends on your knowl
edge of the machine. You must always keep in mind 
that snowmobiles are designed to travel in off-road 
areas and help may not be near if problems arise. 

Every snowmobile operator should become familiar 
with basic parts of a machine. Examine your snowmobile. 
part by part. Most machines. although somewhat dif
ferent in appearance, are similar in design. 

Frame 

Parts of machine 

1. Windshield 

2. Handlebar 

3. Console 

4. Air Silencer 

5. Seat 
6. Taillight 

7. Trailer hitch 

8. Side reflector 

9. Pulley guard 
10. Ski 

11. Leaf spring 

12. Front bumper 
13. Cab 

14. Tachometer 

15. Speedometer 

Like the frame of an automobile. the frame of a snow
mobile is the supporting structure for all other com
ponents. Frames are usually made of steel or aluminium. 
Steel is stronger and easier to weld other steel parts to 
but without proper care it rusts. However. aluminium 
frames are lighter. usually require less maintenance. but 
may be more expensive to repair. 
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Suspension 

Today's snowmobiles have one of two types of SLlS

pensions - bogie wheel or slide rail. The first type uses 
the spring-loaded bogie wheel suspension system with 
bogie wheels mounted in such a way that they move up 
and down to keep the track in contact with the terrain. 

Bogie wheels in action 

Slide suspension in action 

The second type uses sets of slide rails which apply 
equal downward pressure on the snowmobile track. 
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Tracks 

Tracks, even though they are made in a variety of 
shapes, sizes and materials, have two common factors: 
the ability to grip for traction and to provide flotation 
over the snow. 

Some tracks are equipped with metal cleats to improve 
traction on hard-packed or icy type surfaces. 

The snowmobile's flotation is directly related to 
the weight of the machine and the size of the track. 
Basically, the wider and longer the track, the lighter the 
snowmobile's pressure on the surface. However, as the 
track gets wider and longer, the machine becomes less 
maneuverable. Most tracks are from 15 to 20 inches 
wide. 

Skis 

Skis vary little from one machine to another. All 
skis have leaf spring suspension, a curved tip and a metal 
keel usually referred to as a wear rod. The ski keel cuts 
into the snow giving bite to the ski and making handling 
and steering easier. 

A recent innovation in ski suspension has been the 
addition of shock absorbers, usually bracket mounted 
to the ski coupler and to a bracket on the leaf spring. 
They absorb the impact of certain up and down move
ment of the skis. Driving is less tiring. 

The remaining external parts of your snowmobile 
should be easily identified. While referring to the 
drawing, identify similar parts on your machine. Also 
refer to an owner's manual for more help in explaining 
unique features of your machine. Other parts you will 
want to identify include windshield, handlebar, console 
with controls, air silencer, seat, lights, reflectors, safety 
guards, bumper, gauges and speedometer. 

Skis 
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Activities and Demonstrations 

I. Using your owner's manual, learn the parts of your 
snowmobile. 

2. Compare your machine to others noting similarities 
and differences. 

3. Give a demonstration on the parts of a snowmobile 
and purposes for each. 

4. Set up a parts identification quiz. 

5. Compare the operating characteristics of the 
suspensions. 
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Snowmobiling for some is fun, like the happy group (above), and 
for others it is work, like the forest ranger (below). But for all, safe 
snowmobiling is vital. 

Winter cookouts and "snofairs" are gaining in popularity in the 
North American Snowbelt. 



What Makes The SnowmobileGo< 

e The development of a lightweight power train is 
responsible for the success of the snowmobile. The 
power train includes a relatively small, but powerful 
engine and a simple light-weight transmission which is 
capable of automatically changing speed into power, 
and vice versa. 

In this section you will be introduced to that portion 
of the drive train known as the automatic transmission. 
By understanding the principles involved you will more 
fully appreciate and enjoy your snowmobile. You will 
be able to recognize each part and its importance to 
the machine. You will be able to recognize potential 
trouble, increase your ability to maintain and repair 
your machine, and thus avoid unnecessary breakdowns. 

TORQUE CONVERTER OPERATION 
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Drive Pulley 

The drive pulley is one of the most unique engineering 
features on the snowmobile. It is designed to be a com
plete "gear box." That is, it has the capacity to be a low 
gear, second gear and a high gear. It can do this because 
it can change sizes. It can be a very small diameter pulley 
for power or a very large diameter pulley for speed. 

LOW SPEED 

LOW 
SPEED 

PULLEY OPERATIONS 

INTERMEDIA TE 
SPEEDS 

Drive Pulley Operation 

HIGH 
SPEED 

Driven Pulley Operation 

HIGH SPEED 

DRIVEN PULLEY 

DRIVE PULLEY 

The drive pulley is bolted on to the fixed half pulley 
which is threaded on to the engine crankshaft. Most 
snowmobiles are designed so that the drive pulley is 
split in half. The fixed half of the pulley is closest to 
the engine. And the sliding half consisting of a centri
fugal cup with pressure levers or weights inside is 
attached to the end of the crankshaft. This half of the 
pulley also is spring-loaded. As the engine runs at 
low speeds, the spring separates the two halves of the 
pulley so that the drive belt, which rides between them 
is loose and the pulley turns freely. As the speed (rpm's) 
increases, centrifugal force causes the pressure levers 
(roller weight) to roll toward the outside edge of the 
centrifugal cup. I n turn, this forces the sliding half of the 
pulley toward the fixed half. And as the gap closes, the 
drive belt is forced outward away from the crankshaft. 
The further the belt is from the shaft, the faster it must 
travel. And as the engine increases speed, the drive 
pulley also automatically shifts into a higher "gear". 



Driven Pulley 

The driven pulley is mounted just ahead of the drive 
pulley on a shaft with the upper sprocket for the drive 
chain. It also is a split pulley and is held together by an 
actuator cam. However, its actions operate in reverse to 
that of the drive pulley. At high engine speeds the halves 
of the driven pulley /nove further apart and become a 
small diameter pulley. At low speeds it becomes a 
large diameter pulley. 

As the snowmobile picks up speed, the drive pulley 
takes up slack in the drive belt. The belt then forces the 
driven pulley halves apart and thus rides closer to the 
driven shaft. If an increased load occurs, after the 
snowmobile is up to top speed, such as climbing a hill 
the cam actuator in the driven pulley forces it together 
thus obtaining a slower travel speed while maintaining a 
high engine speed for increased power. In effect, the 
snowmobile automatically shifts to a lower "gear". 

Drive Chain 

The chain case houses two sprockets and a drive 
chain. As the upper sprocket turns, it moves the drive 
chain which in turn rotates the lower sprocket, attached 
to the end of the drive axle. Two rubber drive sprockets 
mounted on the drive axle turn the snowmobile track 
and move the machine forward. 

Owner's Manual 

This brief explanation of the drive train should 
supplement the information that is available in an owner's 
manual. Most machines are very similar in basic en
gineering, however, some models have a reverse gear. 
An explanation of this addition to the drive train and its 
maintenance should be given in detail in the owner's 
manual. 

Activities and Demonstrations 
I. Study an owner's manual on operation and main

tenance of your machine's power train. 

2. Using drawings, demonstrate how the drive pulley 
and driven pulley operate as a team. 

3. Give a demonstration on how the power train op
erates and how to maintain it. 

4. Study several different kinds of machines and decide 
how the drive train differs in each. 

Development of well groomed snowmobile trails is contributing to safer, more exciting, environmentally correct use of snowmobiles. 
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Looking At The Business Of Snowmobiles 

The snowmobile owner may see his machine as a 
way of having fun in the out-of-doors. He also may 
see the opportunities it offers for participation in an in
teresting and relatively new sport. 

Other people look at snowmobiles and snowmobiling 
as business. These people might include: the snowmobile 
manufacturer, the distributor or dealer, the parts or 
service operation, the clothing store proprietor, the gaso
line station owner, the restaurant owner, the motel or 
resort owner and others. 

Snowmobiling is a relatively new business - and a 
new sport. It was not until the mid-1960's that snow
mobiles truly became popular. 

At the present time the majority are used for recrea
tional purposes. However, many are being used in 
commercial and industrial pursuits such as timber 
cruising, law enforcement and patrol, cargo hauling, 
trapping, power and pipeline surveillance, wildlife 
management, cattle feeding and inspection, and other 
farm and ranch uses. 

Early Development 

While snowmobiles were on the scene before 1960, 
early models had little resemblance to the sleek machines 
that skim across the wintery scene today. 

In 1922, at 15 years of age, Joseph Armand Bom
bardier of Valcourt, Quebec, Canada, built his first 
machine from a Model T Ford and sleigh parts. In 1927 
Carl Eliason of Wisconsin patented a "motor toboggan" 
that had ski-like front runners and a rear drive track. 
Ford Motor Company built an over-the-snow vehicle 
for Admiral Byrd's use in his 1928 South Pole expedition. 

Joseph Armand Bombardier's first snowmobile - 1922 
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During the 1930's steel bodies were developed -
suspension and flotation systems were improved. The 
twelve-toothed rubber sprocket used then is much the 
same as those which provide the drive for most snow and 
off-road track vehicles today. 

The first large scale use of snow vehicles was during 
World War II when Bombardier developed a machine 
that was used by the Canadian army. After the war 
Mr. Bombardier modified them to fit the practical needs 
of the forest and other industries. 

Modern Development 

Through the 1950's the search for a smaller, personal 
machine continued. This work resulted in the develop
ment of the Ski-Doo snowmobile and in the winter of 
1959-60 Bombardier sold 225 machines. 

By this time other companies and manufacturers 
were getting into the act. During the winter of 1963-64, 
the beginning of serious snowmobiling, some 15,000 
machines were sold. And by the late 1960's there were 
about 60 companies involved in the manufacture of 
various makes of snowmobiles. I n the 1970-71 season 
572,000 machines were sold. 

Few other industries can cite such phenomenal growth 
in a relatively short span of years. 

Economic Impact 

In 15 years, the manufacture and sales of snowmobiles 
virtually mushroomed from zero to an annual billion 
dollar business. Snowmobile manufacturers, generally 
located in rural areas, employ local people and resources. 
Thus the snowmobiling industry has made major social 
and economic impacts throughout the North American 
snowbelt. 

About 8,000 people were employed directly in manu
facturing in the early 1970's. Some 200 distributors 
employed another 5,000 people and 10,000 dealers and 
their employees brought the total to about 57,000 people 
directly employed by the snowmobile industry. These 
figures do not include thousands of suppliers or person
nel involved in servicing. 

Capital investment for manufacturers, distributors 
and dealers exceeded 120 million dollars. 

The ISlA (International Snowmobile Industry Associ
ation) estimates that the average snowmobile costs 
$1,000. With more than 1 million machines in use during 
1970-71, sales topped the $1 billion mark. 
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Above the cost of the machine, it is estimated that 
an average snowmobiling family spends more than $159 
for special equipment and outdoor clothing. They own 
a snowmobile trailer; pay for insurance coverage on 
their machine and other equipment; buy food and lodging 
when they are on trips; pay registration fees for their 
snowmobiles and purchase licenses for their trailers. 
Their automobiles and snowmobiles annually consume 
more than 114 million gallons of gasoline valued at 
$40 million. And states and provinces again benefit 
from added tax revenues. 

Special snowmobile events across the snowbelt -
races, shows, and demonstrations - help business in 
towns where they are held. Fans and participants spend 
money for food, beverages, lodging, gasoline, and other 
items and tax revenues accrue to local, state and pro
villcial governments. 

It is obvious that snowmobiling is a business stimulator 
in communities throughout the snowbelt of North 
America. And as a group and family recreational sport, 
it has given rise to a new life style and culture. Snow
mobiling is the contemporary of the old time sleigh 
riding outings which once were so popular. And while 
future projections differ, forecasts are for increased sales 
of snowmobiles with corresponding increases in related 
businesses and tax revenues. 

The states and provinces which have the most snow
mobiles are Ontario, Minnesota, Michigan, Quebec, 
Wisconsin, New York, Alaska and Maine. 

With the phenomenal growth of snowmobiling some 
problems have arisen. Snowmobiles have been accused 
by some of being hazardous and snowmobilers of having 
a poor safety record. 

HISTORY WAS MADE AT THIS MOMENT, 1530 Zulu, or 9:30 a.m. CST Saturday, April 20, 1968, as an aircraft of the U.S. Air Force Weather 
Service, 9th Air Force, flies over the Plaisted Polar Expedition and verifies its position as 90 degrees north, the geographic North Pole, "on the 
nose." This made the Plaisted Expedition the first surface expedition to have its location at the exact geographical North Pole confirmed by an out
side source. Four members of the expedition reached the North Pole on Ski-Doo snowmobiles at 3 p.m. CST Friday, April 19, 1968, becoming the 
first to get to 90 North by overland mechanized travel. Above photo was taken by expedition navigator Gerry Pitzl. 
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The National Safety Councils in the U. S. and Canada 
report the following are among the most common causes 
of. injuries and fatalities in snowmobiling: collisions 
with fixed objects, collisions with motor vehicles, ice 
break throughs (drowning), collision with another snow
mobile, falling or being thrown from snowmobile, colli
sions with trains and collisions with barbed wire or wood 
fences. Most of these accidents could be prevented if 
snowmobilers use common sense and keep their ma
chines off roads, lakes, railroad tracks and other un
familiar terrain. 

Conceivably all fatalities could be avoided by pro
viding proper places for snowmobiling. Good trails, 
combined with safer driving techniques, could reduce 
the number of accidents in all categories with the pos
sible exception of racing. 

Design improvements in snowmobiles have cut the 
potential for accidents. Emergency shut-off switches, 
padded handle grips and consoles, improved lighting, 
impact-absorbing seats, and quieter operation are 
noteworthy examples. 

Snowmobiles and snowmobilers variably have been 
called - "a menace to the environment", "noise pol
luters", "trouble-makers", "trespassers on private 
property" and accused of disturbing people at night. 

To be sure, some snowmobilers are guilty of such 
accusations. In general, however, snowmobilers are 
conscious of their image, and snowmobile clubs, manu
facturers, and others are doing a tremendous job of 
educating snowmobile owners of their responsibilities 
to the environment, to other people, and for being 
safe, sane operators. 

Activities and Demonstrations 

I. Prepare a report of the total economic impact of 
snowmobiles on your local community. 

2. Prepare a report of snowmobile registrations includ
ing laws, costs and numbers for your state or 
province. 

3. Visit a snowmobile manufacturer, distributor, or 
dealer and discuss career opportunities in service, 
sales and production. 

4. Investigate and analyze statistics on local snow
mobile accidents and fatalities. 

5. Study the history of snowmobiles and snowmobiling. 

6. Subscribe to a current magazine on snowmobiling. 

7. Start your own reference file, library and news
paper clippings on the subject of snowmobiling. 

8. Under the supervision of proper officials, help cut 
browse for a deer yard or make trails to a browse 
area. 

9. Design a research project to establish sound facts 
about an environmental concern of your choosing. 

10. Study consumer buying as related to the snow
mobile industry. 



Snowmobile Engine 

Nearly all snowmobile manufacturers have chosen a 
two-cycle engine as a power source. Some manu
facturers, however, offer rotary or Wankel engines on 
a few models. 

Exhaust - Primary compression Transfer 

Shown above: Two-cycle engine with piston movement up for com
pression and power, piston movement down for exhaust. 

Why is the two-cycle engine chosen instead of the four
cycle engine similar to the motor used in automobiles? 
This question can best be answered by understanding 
the difference between the engineering principles in
volved in the two engine designs. 

The four-cycle engine requires four piston movements 
to provide a gas explosion for power; a fuel intake stroke, 
a compression stroke, a power stroke, and an exhaust 
stroke. 

The four-cycle engines also require more parts. They 
must have two push rods, two sets of springs and two 
valves to control the exhaust exit and the fuel intake. 

The two-cycle engine requires only two piston move
ments or strokes to provide a gas explosion for power. 
I t can do this because it uses ports in the cylinder for 
fuel intake and exhaust exit. This means that not only do 
two-cycle engines get twice the gas explOSIOns for power 
as do the four-cycle engines, but they also require fewer 
parts. Consequently they weigh less and can provide 
more power per unit of weight. 
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To more fully understand how each type of engine e 
operates, you may want to obtain a manual on small 
engines. This section only acquaints you with some of 
the unique qualities of the two-cycle engine as adapted 
for snowmobile use. 

Lubrication and Fuel 
Snowmobile engines, like most two-cycle engines, 

require a pre-mixture of oil and gasoline for power and 
lubrication. However, some manufacturers have de
signed a two-cycle engine which does not require a 
pre-mixture. These engines use an oil injection system 
which must be periodically filled with the recommended 
oil. An owner's manual will tell you whether the engine 
requires an oil-gas pre-mixture or not. 

While most snowmobile engines do require pre
mixed oil and gasoline, the engine crankcase in these 
machines are designed to be filled with an oil-fuel-air 
mixture. This is accomplished by the upward stroke of 
the piston creating a vacuum in the crankcase and 
sucking in the air-fuel mixture from the carburetor. 

Many snowmobiles also use this vacuum to help 
draw fuel from the gas tank into the carburetor. In 
these machines a vacuum line runs from the crankcase 
of the engine to the carburetor. This line can break and 
leak and should be checked periodically. 

External pulsation line 

The action of moving parts in the engine separates the 
oil from the gasoline. The oil forms a mist or fog which 
lubricates the internal engine parts. Some of the oil is 
carried into the combustion chamber and is compressed 
and ignited with the gasoline. The resulting ignition 
produces an explosion which causes an exhaust that is 
drawn out of the engine through the exhaust system as 
the piston moves downward. 
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fe Mixing Fuels 

If your snowmobile depends on a pre-mixture of fuel, 
it is critical that you properly prepare it. Here are some 
good rules to follow: 

I. Always mix fuel and oil in a separate container, not 
in the snowmobile gas tank. 

2. Use type of gasoline and oil specified in owner's 
manual. 

3. Check owner's manual and use exact proportions of 
oil and gas recommended for your machine. 

4. Use warm oil. 
5. To half the gasoline add the proper amount of oil. 

Shake well. Add the rest of the gasoline and shake the 
container thoroughly. 

6. Transfer the mixture to the snowmobile gas tank 
pouring through a fine mesh screen filter. 

Cooling System 

Most snowmobile engines are air cooled and they 
may have one or more features to insure proper cool
ing: (I) engines are equipped with metal fins to help 
dissipate heat, (2) axial or radial fans, (3) a cowling 
around the engine, (4) openings in the cab front to 
insure air passage for cooling. 

Study an engine's cooling system and make sure it is 
free of any debris that might prevent proper air circula-

Cowl and metal fin cooling 

Engine Heat 

Snowmobile engines must operate under a variety 
of temperatures and conditions. Become familiar with 
the appropriate spark plug to match the uses to be made 
of the snowmobile. Most engines come equipped with 
a plug designed to operate effectively with the engine 
at full throttle or at heavy load conditions. 
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Axial Fan 

Radial Fan 

Activities and Demonstrations 

I. Study the 2 & 4-cycle engine systems and learn how 
they operate: 

a. Fuel 
b. Lubrication (if different than fuel) 
c. CoolinK 
d. Exhaust 
e. Ignition 
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How To Ride Your Snowmobile 

Regardless of age, everyone is a beginner the first 
time he sits behind the controls of a snowmobile. The 
snowmobile is so deceptively simple to operate that it 
can be hazardous if you are the least bit reckless, in
attentive, or uninformed about your machine. 

A good snowmobiler learns all he can about machine 
operation. He reads and follows recommendations in 
the Owner's Manual. He knows the parts of his machine. 
And if possible, he attends safety and first aid classes. 
He reads about snowmobiling in newspapers and 
magazines. And he talks to other snowmobilers to learn 
from their experiences. 

Before going on a ride, the smart snowmobiler makes 
a pre-start check. Like an airline pilot or ship's captain, 
make sure everything is working and is A-OK before 
leaving on a trip. 

Pre-Start Check 

Before starting the machine, can you answer "yes" 
to all these questions? 

1. Do the throttle and brake levers operate smoothly 
and freely? 

2. Is the area in front of your machine clear? 
3. Do the steering controls respond freely? 
4. Are all safety guards in place? 
5. Are all parts secure? 
6. Is the drive belt in good condition and properly 

aligned? 
7. Is the track free? 
8. Are all footboards clean? 
9. Is there enough gas to take you where you plan to 

go and return? 

It is a good habit to refill the tank before starting out 
each day. And since pre-mixed fuel has a tendency to 
settle, remix by rocking the vehicle from side to side. 
Now you are ready to start your machine. 

Starting the Machine 

The Owner's Manual gives instructions for starting 
the machine. But, while basically similar, different 
makes of snowmobiles do start in different ways and 
parts may be in different locations. On machines equip
ped with a manual starter (pull, auto-rewind type) 
the starter usually is located on the right side of the 
engine. The key and the choke commonly are located 
on the console in front of the driver. 
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To start the machine: 
I. Turn the ignition key to "on" position. 
2. If the machine has a decompressor knob, pull it out 

fully. 
3. Engage choke only if the machine is cold. 
4. Apply throttle lever slightly. 
5. Pull starter handle and allow it to return slowly to 

its original position. Do not pull starter rope to its 
fullest extent or allow it to "fly back" to its original 
position. 

6. Release throttle and disengage choke and dec om
pressor, immediately the engine starts. 

7. Allow the engine to warm up before operating at 
full throttle. 

If the machine has an electric starter, follow the same 
procedure as above, except instead of pulling the starter 
rope, simply turn the ignition key to the "start" position. 

As with automobiles, each snowmobile has its own 
starting characteristics or traits. After a little experience 
you will learn how your machine reacts to choking and 
throttle pressure when the engine is cold or warm. 

Stopping the Machine 

Before riding a snowmobile, you should understand 
how to stop it under all types of conditions. 

Normally to stop a snowmobile, you simply release 
the throttle and gradually depress the brake lever on 
the left side of the handlebar. 

Remember, a snowmobile braking system cannot be 
designed to "stop on a dime" and the braking char
acteristics vary with deep snow, packed snow, or ice. 
Usually, the brake will safely stop your machine under 
all normal and most emergency situations. 

In an emergency, you may stop the machine by: 
(I) pressing the emergency engine cut-off switch located 
near the throttle, (2) turning off the ignition key. Also, 
as a last resort in avoiding an impending crash, you 
may roll off your machine. Your clothing, crash helmet 
and snow will provide much of the needed protection. 

Riding the Snowmobile 

After you understand how to start and stop your 
machine, you are ready for the fun part of snowmobiling, 
riding your machine. There are three driver positions 
that are used for best balance and track contact. 



(I) The Sitting Position - this is the most common 
and should always be used when first learning to drive. 
Put your feet on the footboards, under your body and 
sit about midway back on the seat. Sitting too long on 
rough terrain can cause discomfort so change positions 
once in awhile. 

(2) The Kneeling Position - In this position, the driver 
places his right knee on the seat and his left foot on the 
footboard, or vice versa. The kneeling position is pre
ferred when "side hilling" because it is easier to shift 
weight and lean into the hill from this position. On level 
terrain, both knees can be placed on the seat, with one 
foot loosely pressing against each side of the seat. 

(3) The Standing Position - In this position, the driver 
straddles the seat, placing his feet on the footboards. 
His knees are bent or flexed to absorb shock. It is a 
good position to use when climbing hills or going over 
rough terrain. 

Whatever position you use, don't put·your feet in the 
footboard support bars. It could result in serious injury 
in the event of a spill. 
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Select an open, level area for your first ride. Practice 
working the various controls. As you gain confidence 
in yourself and the machine, open the throttle gradually. 
Squeeze controls firmly, but smoothly. Avoidjerky starts 
and stops that can burn up your drive belt. 

After you have taken a few leisurely turns, you will 
be getting the "feel" of your machine, and you can start 
making tighter turns. You will discover that a snow
mobile does not turn on a dime, but using your body 
weight, "body English" will help you in turning. 

Shifting body weight to the left and forward on left
hand turns and to the right and forward on right-hand 
turns will help you make sharper, tighter turns. Keeping 
your body low lowers the center of gravity and provides 
stability. 

Remember, too, turning varies with different surfaces. 
On ice, there is less friction. Take it easy, slow down 
before turning. Avoid quick starts or stops that can 
throw you into a spin or off your machine. 

If you are riding double, be extra cautious. Do every
thing - starting, riding, and stopping - more deliberately 
and slowly. Be sure the passenger holds on securely to 
hand grips or straps and sits with both feet on the foot
boards. Remember, for best performance, the rear pas
senger should be prepared to shift his weight - apply 
"body English" - in the same manner as the driver. 

Riding your snowmobile, you cannot depend on a 
standard distance formula for turning, stopping. Varia
tion of terrain, snow depth, snow compaction, ice and 
weather conditions play an important part. Only prac
tice will make you an expert under all the conditions you 
may encounter when in different areas and at different 
times of the season. 

Activities and Demonstrations 

I. Learn the different riding positions and when each 
is used. 

2. Demonstrate proper starting procedures. 
3. Check your state or provincial laws regarding youthful 

drivers. 
4. Demonstrate proper riding positions, starting and 

stopping procedures, turning, hill climbing, traversing 
and descending procedures. 

5. Learn and practice the snowmobile code of ethics. 



Snowmobile Maintenance 

A snowmobile, like any piece of machinery, requires 
routine lubrication and maintenance. A well maintained 
machine is essential for an enjoyable and safe season of 
snowmobiling. 

Snowmobiles usually are run under the harshest 
conditions of weather and terrain. Rough terrain causes 
stress that can literally shake a machine apart. Thus it 
is a good idea to establish maintenance check lists -
things to be done daily, weekly, or monthly. 

For detailed information on your machine, obtain a 
copy of the Owner's Manual from your dealer. You also 
can check with your dealer to see if you can purchase the 
shop or service manual written for your machine. 

Pre-Trip Check List 
A pre-trip check list should include these visual 

inspection items -

Skis and Steering 

The skis should be checked for broken leaf springs, 
alignment and condition of the wear rod. 

The steering mechanism should be checked for tight
ness of the steering arms and tie rods. 

Engine 

The engine should be inspected for loose nuts and 
bolts. Remove any debris which might reduce air 
flow around the engine which is vitally necessary for 
cooling. 

Drive Train 

The drive and driven pulleys should be inspected 
for loose nuts and bolts. At the same time, the drive belt 
should be closely examined for excessive wear, cracks 
and replaced if necessary. 

Replace worn drive belts. 
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Track and Suspension 

Always check th~ suspension for broken springs, 
worn bogie wheels or slide rails. At the same time look 
for obvious rips and tears along the edge and in the 
drive sprocket holes of the track. 

Weekly Lubrication Check List 
In addition to your visual inspection before running 

your machine, it also is necessary to set up a weekly 
lubrication check list. Parts that should be lubricated are: 

Steering Mechanism 

U sing a light oil, lubricate the steering column bush
ings. Also lubricate the ski legs at the grease fittings until 
new grease appears at the joints. 

Chain Case 

Check oil level. Fill to level with chain case oil, 
if necessary. 

Bogie Wheel Suspension 

Lubricate bogie wheels with a low temperature grease 
using a low pressure grease gun. Pump grease until new 
grease appears at the joint on the innerside of the shaft. 

Rear Axle 

Lubricate the rear axle using low temperature grease 
in a low pressure grease gun. 

Monthly Lubrication Check List 
The following items should be lubricated at least 

once per month: 

Driven Pulley 

It is necessary to tilt or remove the snowmobile hood 
and drive belt to lubricate that portion of the driven shaft 
on which the driven pulley moves. To do this, it is neces
sary to twist and push the sliding half of the driven 
pulley. Thoroughly clean that part of the shaft just 
exposed. Apply a light coat of low temperature grease to 
the shaft. Then continually twist and push the sliding 
half against the spring-loaded cam and allow it to snap 
back. This thoroughly lubricates that part of the shaft 
upon which the pulley slides. 

Be careful that the lubricant does not get on the inner 
halves of the pulley. Wipe any excess lubricant off. 
Grease remaining on the inside of the driven pulley can 
cause the drive belt to slip. 
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Here's how to lubricate driven pulley. 

Drive Pulley 

To lubricate the drive pulley, it is necessary to remove 
the cab or hood and console, if one exists, plus the 
pulley guard and the drive belt. 

Since you also must remove the centrifugal governor 
cup, it is necessary to remove the spark plug or plugs 
from the engine. Rotate the crankshaft until the piston 
is within approximately one inch of the top of the 
cylinder. At this point, you are sure the piston is closing 
the exhaust port. Put a 3/16" diameter rope into the 
spark plug hole and turn the crankshaft until the piston 
packs against the top of the cylinder with the rope 
acting as a cushion. 

Here's how to put rope into spark plug hole. 

Never allow any part of the rope to slip into one of 
the cylinder ports. If this happens, the piston, moving up 
to the top of the cylinder, can cut the rope and wedge 

it against the side of the cylinder breaking a nng or 
leaving particles of rope in the cylinder. 

Note: On twin cylinder engines both spark plugs should 
be removed and the rope should be inserted into the 
left side cylinder. Only this way can you unscrew the 
centrifugal cup bolt attached to the crankshaft. Once 
you have removed the centrifugal governor cup. pull the 
rope out of the spark plug hole and thoroughly clean the 
inner pulley shaft using fine steel wool and a clean cloth. 
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At the same time, inspect all components for excessive 
wear. Have your dealer replace any parts which indicate 
potential trouble. 

Apply a light coat of low temperature grease to the 
fly weights of the centrifugal governor. These are 
attached to the backside of the governor cup. 

Apply clutch lube to drive (left) and low temperature grease to fly weights 
of centrifugal governor (right). 

When replacing the sliding half of the drive pulley make sure that any 
aligning marks on the inner half of the fixed pulley and sliding pulley 
coincide. 



Pack the inside of the pulley shaft with low tempera
ture grease. 

Before replacing the bolt that holds the governor cup 
to the crankshaft, lubricate the bolt threads with light 
oil. To tighten the bolt, again insert the rope into the 
cylinder in the same manner as before. Make sure that 
the governor cup bolt is fully tightened before removing 
the rope from the cylinder. 

Weekly Maintenance Check List 

If your machine is under heavy use during the winter 
months, it is a good idea to have a thorough weekly 
maintenance check list including: 

Spark Plugs 

Disconnect the spark plug wires and remove the plugs 
with a spark plug wrench. A void using other kinds of 
tools which could crack the insulator porcelain and 
ruin the plug. 

Examine the illustrations below for spark plug condi
tions which indicate a need for cleaning or replacement. 
Plugs that need to be cleaned and regapped usually re
quire a .020" gap. Check your owner's manual for 
more specific information. Reinstall the plugs using the 
spark plug wrench. Make sure the spark plug wires are 
securely connected . 

• • • Carbonized Normal Burnt 

Battery 

The battery also should be checked weekly. Remove 
the battery caps and check the amount of fluid in each 
cell. The fluid level should just touch the bottom of the 
filler hole. If it is necessary to add water to the battery, 
use only distilled water. 

Battery connections should be tight and free of cor
rosion. If they are not completely clean, battery power 
is lost. The best way to remove corrosion is to make a 
solution of baking soda and water. Using a stiff brush, 
clean both terminals well. Then rinse the solution off 
and dry the terminals and ends of cables. 

Do not allow any of the cleaning solution or water 
to enter the battery and destroy or weaken the battery's 
electrolyte. 
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Another good idea is to coat the battery terminals 
and the cable connectors with petroleum jelly. Finally 
make sure the battery is well secured. 

Track 

When heavily used, the track should be thoroughly 
inspected and adjusted at least once per week. To do this, 
lift the rear end of the snowmobile off the ground and 
support it with blocks on either side of the frame so that 
the track can turn free. Rotate the track by hand and 
visually inspect for bad cuts or missing inserts. See your 
dealer or a qualified mechanic if replacements are 
necessary. 

Caution: Never have the engine running during this 
inspection exercise. 

At the same time, you can check track tension and 
alignment. If the machine has bogie wheels, the track 
tension should measure 214 inches from the top inside 
edge of the track to the bottom edge of the frame floor
board. If the tension is too loose, the track will have a 
tendency to thump. If it is too tight, the engine will 
labor noticeably and the performance will be affected. 
If it is necessary to adjust the track, most adjustments 
can be accomplished as follows: 

To adjust track, loosen spring lock nuts, and set equal distance between 
link plates and track on each side. 

I. Using a wrench, loosen both track adjusters by 
unscrewing the lock nuts situated on the inner side of 
the suspension springs. 

2. Adjust tension by turning the adjuster bolts clockwise 
to tighten the track and counter-clockwise to slacken. 
Be sure to adjust both sides equally. 
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3. Finally check the track alignment. Track tension and 
alignment are so closely related that one is never 
checked without the other. 

When the track is correctly aligned, it should be well 
centered and turn evenly on the rear sprockets. The 
distance between the edges of the track and the link 
plates should be the same on both sides. A misaligned 
track can cause excessive wear of track edges and 
sprocket teeth. 

To adjust a misaligned track, use a wrench and turn 
the track adjuster screw clockwise on the side where 
the track is closest to the link plate. Adjust until the 
track reaches an equal distance from both link plates. 
Retighten the adjuster lock nuts. 

Carburetor 

There may be times when your snowmobile is not 
performing or sounding the way you think it should 
and you may want to attempt adjusting the carburetor. 

Many snowmobile carburetors have three* adjustments; 
maximum throttle opening, idle speed mixture, and idle 
speed. If you adjust one, the others generally need 
adjustment. Follow manual directions for particular 
machine. 

* Some carburetors are fitted with adjustable high speed 
mixture screws. However this adjustment should be 
performed by an authorized mechanic. 

Carburetor adjustments should be made carefully following manual 
directions. 

16 

In adjusting the maximum throttle opening, the engine 
must be off. Loosen the idle speed adjusting screw until 
a gap exists between the screw end and the carburetor 
shaft lever. Depress the throttle lever until it touches the 
handlebar. The butterfly in the carburetor should then 
be in a horizontal position. If it does not reach its maxi
mum opening, loosen the screw at the point where the 
cable joins the carburetor. Hold the throttle lever to 
the handle bar and pull the cable taut and retighten the 
screw with the carburetor lever held in the fully open 
position. Check to see if the carburetor throttle lever 
returns to the tip of the idle speed adjusting screw when 
the throttle control on the handlebar is released. Never 
start the engine unless this situation is verified. 

The initial setting of the idle mixture screw should be 
made with the engine turned completely off. Turn the 
idle mixture screw back into the carburetor and then out 
3/4 of a turn counterclockwise.* Do not turn the screw 
in too tightly. Then with the engine running, turn the 
idle mixture screw clockwise to give the engine less fuel 
and counterclockwise to give the engine more fuel. 
The proper adjustment of the idle mixture screw exists 
when the engine reaches maximum revolutions per 
minute at idle speed and still maintains a steady idle and 
a fast response to movement of the throttle. 

If your machine idles too slowly or too fast, change 
the idle speed adjustment. Simply turn the idle speed 
adjusting screw clockwise to increase idling speed and 
counterclockwise to decrease it. 
*Refer to owner's manual for exact setting. 

Brake 

The brake on your snowmobile should be checked 
regularly. Never operate your snowmobile without an 
effective brake system. A good measure to check for 
most disk brake arrangements is to depress the brake 
lever on the handle bar until the brake is fully applied. 
There should be at least an inch of distance between the 
handle bar grip and the brake lever. If the brake lining 
is worn, it is wise to take your machine to a qualified 
dealer or mechanic. 

Activities and Demonstrations 

I. Develop and practice a pre-trip c;heck list for your 
snowmobile. 

2. Develop weekly and monthly preventative main
tenance check lists and demonstrate how to perform 
these maintenance procedures. 

3. Learn how to replace, clean and regap spark plugs. 
4. Learn the running conditions that can cause spark 

plug failure~ 
5. Demonstrate adjusting track tension and alignment. 
6. Learn to change a drive belt. 



Trouble Shooting And Emergency Procedures 

Emergency situations may arise with any mechanized 
vehicles. A hidden rock or stump on the trail, a burned
out light bulb at night, an empty fuel tank while miles 
from home . . . can all cause inconvenience to the 
snowmobiler. 

Unlike a broken-down automobile which may be 
within walking distance of a service station, snow
mobiles are designed to travel off roadways and away 
from populated areas. Stranded miles from help, the 
driver may have only his ingenuity and that of his 
companions to safely insure his return home. 

Fortunately, most difficulties encountered on the 
trail can be fixed on the spot if you carry at least a mini
mum assortment of tools and spare parts. 

Tools and Supplies 

Generally, snowmobile manufacturers supply a basic 
set of tools with each machine. If your tool kit does not 
contain the following items, add what is missing before 
you go on your next trail ride: (I) pliers, (2) screwdriver, 
(3) adjustable wrench, and (4) spark plug wrench. With 
these basic tools you can take care of most adjustments 
or repairs. Carry them in your machine at all times. 

In addition to tools, there are other items that should 
be carried in your machine including: one or two spark 
plugs and an extra drive belt. The most frequent cause 
of engine stalling or poor performance is a bad spark 
plug. If a drive belt breaks, there is no way you can im
provise to make this major repair. 

On a long trail ride or an extended trip, other emer
gency items that should be carried: flashlight, fuel 
de-icer, spare headlamp and tail light bulb, electrical 
tape, some 1/4 inch nylon rope, water proof matches, 
knife, hand axe, snowshoes, first aid kit, compass, map, 
tarpaulin, signal flares, and an emergency food supply. 

Helping a Friend 

Helping a stranded friend in the field is expected 
courtesy. If his vehicle has to be towed, use one of two 
methods: On hard pack - remove drive belt and tie front 
bumper to your rear bumper. Tow both vehicle and 
driver. In deep snow - remove drive belt and tie both 
skis to your rear bumper. Taking the driver as a pas
senger, tow the vehicle. Many people have also found 
a child's plastic toboggan useful for tying under the 
track of a disabled machine for towing purposes. 
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Regular maintenance generally will prevent break
downs on the trail, but sometimes your machine may fail 
when you are far from ready help and assistance. If 
this happens, follow the trouble shooting procedures 
listed on the next page and your machine will probably 
start again. 

Tool and Spare Parts Kit 

Activities and Demonstrations 

1. Develop an emergency tool or parts kit. 

2. Give a demonstration on making emergency repairs. 

3. Practice trouble shooting procedures. 

4. Safety check your machine to find potential problems. 

5. Trouble shoot machines that have been "doctored" 
by someone. This makes a good contest. 

Snowmobiles act as ideal home bases for cross-country skiers. 



- Trouble Shooting 

Problem 

1. Engine fails to start 
2. Engine backfires 
3. Engine will not idle 
4. Engine starts but runs rough 
5. Engine will not turn manually 
6. Engine lacks power or acceleration 
7. Engine runs but machine will not move 

Causes 

1. No fuel in tank 
2. Ignition switch 
3. Spark plug fouled 

4. Clogged fuel line (dirt, ice or water) 

5. Improper or no ignition 

6. Flooded engine 

7. Incorrect timing 
8. Carburetor out of adjustment 

9. Idle speed too low 
10. Seized engine 

11. Muffler blown or broken 
12. Broken or worn drive belt 
13. Drive chain broken 
14. Track frozen 

Causes (see below) 

1,2,3,4,5 and 6 
3,7 and 8 
8 and 9 
3 and 8 
10 
3, 4, 5, 8 and 11 
12, 13 and 14 
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Solutions 

1. Fill tank with properly mixed fuel. 
2. Turn switch on. 
3. Look at the color of the electrode tip. Brownish is 

ideal. Black means too rich carburetor mixture, 
incorrect fuel mixing ration, wrong spark plug (heat 
range) or excessive idling. Grey means too lean car
buretor mixture, incorrect fuel mixture, wrong 
spark plug or leaky seal. Clean or replace plug. 

4. Check condition of fuel lines, filter and tank. Clean 
or change filter cartridge. Clean fuel tank if neces
sary. Add de-icer to fuel. Maximum one-eighth pint 
per five gallons. 

5. Make sure plug wires are in place. Check spark 
plug condition and gap. Remove spark plug. Attach 
high tension lead. Touch plug seat to engine while 
cranking. If spark appears, spark plug and magneto 
are okay. If no spark, disconnect spark plug wire 
from plug, then hold wire about one-eighth inch 
from the cylinder head while cranking. If spark 
appears, install new spark plug. If no spark, magneto 
is faulty. See your dealer. Repeat process for second 
cylinder if twin-cylinder engine. 

6. Disengage choke, wait 60 seconds or more. Then 
depress throttle fully and crank engine. Release 
throttle lever immediately after engine starts. 

7. Consult dealer. 
8. Adjust carburetor (see Owner's Manual). Make 

minor adjustments. If still faulty, consult dealer. 
9. Increase idle speed. 

10. Contact your dealer. Seizure is a result of poor 
lubrication. 

11. Patch if possible. Replace as soon as possible. 
12. Replace belt. 
13. Assess damage; see if temporary repairs can be made. 
14. Clear ice f~om track and suspension. 



Clothing Yourself For Snowmobiling 

Keeping your body warm and dry on the snowmobile 
trail is essential for comfort and health. While the 
thermometer may indicate a pleasant temperature, 
don't forget what the weathermen commonly speak of 
as the "wind chill index". It indicates the cooling power 
of cold air on exposed flesh at different wind speeds or 
snowmobile speeds. For example, if the temperature on 
a calm day is 1 0° above zero and you are riding a snow
mobile at 30 miles per hour, the "wind chill" tempera
ture is equivalent to 30° below. 

Snowmobiling demands common sense protection 
against wind moisture and low temperatures, so check 
the thermometer and wind chill chart and dress 
accordingly. 

Estimated 
wind speed 
in MPH 

Calm 
5 

10 
15 
20 
25 
30 
35 
40 

Wind speeds 
greater than 
40 MPH have 
little added 
effect. 

Actual thermometer reading (OF.) 

40 30 20 10 0 -10 -20 -30 -40 

Equivalent temperature (OF.) 

50 40 30 20 
48 37 27 16 
40 28 16 4 
36 22 9 -5 
32 18 4 -10 
30 16 0 -15 
28 13 2 -18 
27 II -4 -20 

26 10 -6 -21 

LITTLE DANGER 
(for properly 

clothed person) 

10 0 -10 -20 
-15 

-30 -40 

-104 
-94 -109 
-98 -113 

-100 -116 

GREAT 
DANGER 

Danger from freezing of exposed 
flesh 

Wind chill chart 

Fortunately, the advent of the snowmobile also has 
led to the development of snowmobile clothing. This 
apparel is not just standard outdoor winter clothing. 
Rather, it has been designed for the sport and has been 
praised by ma'1Y other winter sportsmen as being the 
greatest thing for subzero temperatures since the dis
covery of fire! 

Let us review how one might dress for a snowmobile 
trail ride in January - whether you are riding in the Rocky 
Mountains or in the hills of New England. 
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Underwear 
The thermal "waffle-weave" underwear is probably 

the best you can wear. It is good because it provides an 
insulating layer of dead air between your skin and the 
next layer of clothing. Wear both bottoms and tops. 
If the fabric stretches a lot, it loses its heat retentive 
qualities so choose a size that fits you snugly. 

Shirts and Slacks 

Wear wool shirt and slacks, if you have them. In 
colder weather, slip on a wool sweater. 

Socks 

Thermal socks are preferred. Wear two pairs when it 
is really cold. A light pair of socks under a heavy wool 
pair is also good. Don't put on so many socks that your 
feet fit too tightly in your boots. You need a little 
movement and a layer of air around your feet. 

Suit 

Snowmobile suits are distinguished by their water
resistant outer shell of nylon or similar material and a e 
lining of orion fleece or other lightweight high-insulat-
ing material. One-piece jumpsuits generally provide the 
most warmth, but the two-piece ensembles are warm 
enough for most occasions. This outer clothing should 
fit loosely. 

Boots 

No other footwear compares with snowmobile boots 
or similar style footwear - boots that actually are two 
boots - a felt liner and a separate outer boot with nylon 
or leather tops and rubber lowers and soles. This combi
nation keeps cold air and moisture out with an air barrier 
next to your feet to keep body heat in. A void tight fitting 
boots. Cramped feet mean cold feet. 

Mitts or Gloves 

On a snowmobile, your hands are exposed to the 
airstream and can become chilled in a hurry. In wooded 
areas, your hands also are exposed to snapping twigs and 
branches. Leather choppers with wool liners probablY 
will keep you warm enough under most conditions. 
However, mitts made especially for snowmobiling 
usually are preferred. Generally, these mitts are padded, 
have warm orion fleece lining, and gauntlets to keep 
cold air and snow from getting up your sleeves. 
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Headwear 

Helmets are recommended and in some states and 
provinces required by law. They provide warmth and 
some protection from noise; but more important they 
give good protection from collisions, tree branches and 
falls. If you purchase a helmet, get a good one. Make 
sure that the helmet has a label on the inside that indi
cates it meets the Z-90.1 Federal standards or better. 
It should fit snugly and have a good strap to hold and 
prevent the helmet from coming off your head on impact. 
Better helmets have snaps across the front for a face 
shield and a snap-tab on the rear to hold a goggle strap 
in place. In extremely cold weather it is advisable to 
wear a face mask. 

One word of caution: never wear a scarf when snow
mobiling. There are too many moving parts on a snow
mobile that could catch a scarf and possibly cause 
strangulation. 

Eye Protection 

Because of the wind chill factor, danger from snapping 
branches and eye watering, your eyes must be protected 
when snowmobiling. Goggles with grey or green lenses 
for bright days are needed. Amber or yellow lenses 
are very useful on dark days or late in the afternoon. 
These lenses, used in the proper light, can reveal dan
gerous depressions in the snow. Color lenses must be 
removed at night. 

Face visors that snap onto helmets also do a good job 
of protecting your eyes and face. 

Body dryness is just as important as warmth. In fact, 
both are closely related. If you have ever found yourself 
shivering outdoors when the temperature is in the 40's 
or 50's even though you were properly attired, it prob
ably was because you were "damp cold." If possible, 
try to keep yourself as dryas you can when you are 
snowmobiling. 

When you come indoors, take your snowmobile suit 
and outer boots off. Always hang your clothes to dry 
overnight, especially if you have been perspiring or 
gotten damp. Remove the felt liners from your boots 
for drying. 

Why all the fuss about "special dress" when you are 
snowmobiling? Probably no other sport has you outdoors 
for such long periods of time and exposed to sub-zero 
temperatures at high rates of speed. 

To enjoy snowmobiling to the utmost, properly dress 
for it. 
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Activities and Demonstrations 

I. Become familiar with outdoor clothing and learn to 
judge the adequacy of that clothing for snowmobiling. 

2. Develop a clothing judging activity. 
3. Study and interpret the wind chill index. Give a 

demonstration interpreting wind chill index. 
4. Stage a snowmobile clothing fashion show. 

5. Give a demonstration on clothing for outdoor sports. 

Windproof, water-resistant outer apparel, in one and two-piece 
suits, is essential. Beneath should be thermal underwear for added 
insulation. 

One and two-piece suits show that style does not have to be sacrificed 
for warmth. 



Hazards Of The Trail 

Unlike a car, bicycle or motorbike, which generally 
travel on a familiar road or trail, snowmobiles can get 
into areas where other vehicles fail. And drivers are 
often tempted to put their machines into such places 
and situations which may be hazardous. 

One of the best ways of avoiding trouble is to ride 
on designated snowmobile trails. Most states and 
provinces throughout the snowbelt now have, or are 
developing. miles of snowmobile trails. However, 
snowmobile operators frequently may need to ride their 
machines in areas without designated trails. 

On or off the trail, there are hazards the snowmobiler 
can encounter, especially if he is careless and thought
less. Some of these hazards are: 

I. Fixed objects - such as rocks, stumps, or other 
objects hidden under a blanket of snow. Watch care
fully and avoid them when snowmobiling in an un
familiar area. Low-hanging or fallen branches also 
can cause head injuries. 

2. Fences and Guy Wires - slamming into barbed wire 
fences. guy wires from power poles and cables or 
chains across roads have led to serious accidents and 
deaths. Be particularly cautious of these hazards 
when riding at night. And, remember, don't cut 
any fences. 

DON'T ride on frozen lakes and rivers without first checking on 
whether the ice is thick enough. You could go on through the ice and some 
persons haven't escaped from that predicament. If you're unfamiliar 
with the area, check with a local authority regarding ice thickness or 
other hazards. 

3. Streams and Lakes - the many streams and lakes 
throughout the snowbelt of the United States and 
Canada offer some of the most tempting, wide open, 
unobstructed snowmobiling to be found anywhere. 
However. lakes and streams also can be one of the 
"'ost da:1gerous places for you and your snowmobile. 

G@ 
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Hidden springs and currents may cause open water 
or water covered with only a thin sheet of ice. Some
times these are hidden by a blanket of snow. The 
overflowing of water on top of the ice and under 
the snow also can cause problems. Trying to push 
or lift a snowmobile out of the slush can be one of 
most strenuous jobs you ever tackled. 

If you do not know a lake or stream check with 
local residents who know the ice conditions before 
venturing out with your snowmobile. 

4. Railroad Tracks - avoid railroad tracks and rail
road rights-of-way. This is private property. 

Come to a complete stop hefore crossing any road or highway. Then 
cross at a 90-degree angle to the roadway and rememher that traffic 
always has the right-of-way. It is added safety, if you're traveling with 
someone, to have one person watch for traffic while the other crosses 
with the snowmohile. Again, he sure you know the local laws. Some states 
and provinces require a drivers license or have regulations on the age 
of an operator who can legally cross the roadway. 

5. Roads - among the most common causes of serious 
and fatal snowmobile accidents are collisions with 
automobiles on highways. If you do have to cross a 
road, approach it at a 90° angle. come to a full stop, 
get off your machine and check both ways before 
proceeding across. Check local, provincial and state 
laws and regulations governing youth's driving on or 
across roads. I n some areas, snowmobiling is not 
allowed along road rights-of-way. 

6. Night Riding - snowmobiling at night can be a 
delightful experience, but because of reduced 
visibility, it is also the most dangerous time. Statis
tics have shown that most fatal accidents occur after 
dark sets in. So be extra cautious. Be sure your lights 
are working properly. Slow down. Don't overrun 
your lights. A void unfamiliar terrain. Carry a flash
light for emergencies. 



7. Tailgating - trail riding with a group of your friends 
can be fun. Again, be extra cautious, practice 
common sense and don't overload your machine with 
passengers. When riding in single file, maintain a 
safe speed and ample distance between machines in 
case the machine ahead makes a sudden stop. 
Practice proper hand signals for stopping, slowing 
down and turning. 

8. Excessive Speed - whether traveling alone or in a 
group, excessive speed can be exceedingly hazar
dous. Until you become an expert rider, you should 
never open your throttle to see how fast your 
machine will go. If you can't resist speeding, join 
the racing circuit. 

~1 DON'T jump your snowmobile. It could produce a serious injury. 

9. Jumping - You have probably seen some spectacular 
pictures or TV shots of snowmobiles hurdling 
through the air. Snowmobiles can perform like this, 
but only when handled by professional drivers. So, 
until you are a proven professional, avoid this kind 
of stunting. Serious accidents and spine injuries 
have resulted from attempts to jump a ditch, ravine 
or embankment. 

10. Avalanche Areas - In a mountainous region, become 
familiar with the area before you venture out with 
your machine. Check with local officials for trail 
routes and designated snowmobile areas. A void 
avalanche and slide areas. 

I I. Cruising Range - One of the most important things 
you should learn is your snowmobile's fuel capacity 
cruising range. The Owner's Manual will tell you the 
fuel tank's capacity. The cruising range can be de
termined easily if your machine has an odometer. 
If it doesn't, you can figure fuel consumption by 
recording the hours of operating time on one tank 
of gas. Fuel consumption varies with terrain 
conditions. 
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Great distances can be covered in a relatively short 
time. Unless you know the cruising range of your 
machine, you may be surprised to find yourself 
beyond a "walk-back" distance with an empty gas 
tank. On long rides, it is a good practice to travel 
with a buddy and to let people know where you 
are going. 

12. Weather - Severe storms or sub-zero winter tempera
tures can be hazardous, as many snowmobilers have 
found. Always check your local weather forecast 
before going on a long ride. Getting caught in a 
blizzard or in a temperature drop with inadequate 
clothing can be a frightening experience. 

13. Towing - When towing anything behind your 
snowmobile, always use a rigid fixed hitch. If you 
plan to pull a passenger or cargo sled, use a tow bar 
and load the cargo to get the lowest possible center 
of gravity. 

When pulling passengers on a sled, reduce speed 
and use caution over bumps. As the driver, you can 
brace yourself, but' your passengers may not be 
able to. A snowflap behind the track of your snow
mobile will keep your passengers from being bom
barded with snow and ice. 

Activities and Demonstrations 

I. Give a demonstration or illustrated talk on trail 
hazards. 

2. Plan and conduct a safari or trail ride for less ex
perienced youth, with emphasis on safety. 

3. Lead a trail ride; identify hazards and how to over
come them. 

4. Obtain a local snowmobile accident report and see 
what hazard caused the incident. 

5. Have your club mark hazards, wires, rocks, etc. 
using reflective material. 



/1 
I A break down or an accident miles out on the trail 
I can change a happy, carefree day into a survival situation. 
! 

If you properly planned for the trip and included some 
emergency items listed in the section Emergency Pro
cedures, you are in good shape, ready to be towed out, 
hike out, or even spend a night or two in the woods. 

An outdoor overnight stay in the winter need not be 
a minute by minute struggle for survival. Your brain is 
your best protector. With common sense and no panic, 
you can set yourself up for a fairly comfortable stay 
even under adverse weather conditions. 

If you are to be out overnight, you will need a fire 
and some kind of shelter. 

Choose a Campsite 

First, choose a campsite. A tree covered area is 
preferred. Decide whether to build a snow-cave or 
lean-to on top of the snow. Generally, it should be zero 
or colder for a cave. Above zero, body heat will melt 
snow and cause dripping. A void avalanche paths which 
are steep, bare areas with sheared off trees. 

Once you realize you are in for an overnight stay, 
start gathering firewood - lots of it. It will take a heap 
of firewood to keep a fire going all night. Don't hurry, 
keep dry and try not to perspire as you will feel warmer 
later. 

In tree country, it is easy to find dry wood on standing 
or leaning dead trees or snags, dead lower branches on 
live trees, or fallen trees or logs. 

Do not attempt to build a fire on top of the snow. Either 
scoop away the snow down to bare ground or build 
the fire on a base of green logs laid on top of the snow. 
A stick dipped in gas and set aflame provides an ex
cellent starting stick. Never build an overly large fire. 
You will waste heat and spend too much time feeding it. 

Building a Shelter 

In tree country, a simple lean-to shelter is easy to 
construct with several small poles and evergreen 
boughs. Build it with the open side facing the fire but 
not where smoke blows into the shelter. Use lots of 
boughs to cover the pole frame so that it will help hold 
heat and keep out the wind or falling snow. And to in
sulate against the cold from the ground, build a thick mat 
of bOl\ghs (at least two feet if you don't have a sleep
ing bag). 

Camp site 

If you become stranded in treeless country, you will 
have to think of other ways of survival. While you 
may not be able to build a fire and evergreen bough 
shelter, your situation is by no means hopeless. You can 
build either an igloo-type structure out of snow blocks 
or you can hollow out a cave in a deep snow drift. Use 
some of your snowmobile components as a shovel. Snow 
makes good insulation. An occupied sriow cave will 
warm up to around 40° even though it is much colder 
outside. 

You can survive for days without food if you con
serve your energy. Do not waste energy hunting for 
edible roots, nuts or the like. You must have water to 
drink, but don't swallow cold snow. Instead, melt the 
snow first. If you do not have a container, place small 
amounts of snow in your mouth. Let it melt before 
swallowing it. 

Before walking out and leaving your stranded snow
mobile - think twice! You may be 20-30 miles from the 
nearest road. Although it only took an hour to get there 
on your snowmobile think how long it is going to take 
you to walk that distance. Even if you remembered your 
snowshoes, a good man on snowshoes can only average 
about two miles per hour. Do you have the stamina and 
energy to undertake a 10-15 hour snowshoe trek? Unless 
you are in excellent physical condition and are an 
accomplished snowshoer, it would be folly to attempt 
such a hike. 

' ...• 

Leave a note 
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Study where you are going 

If you are missing for a day or two, someone will be 
searching for you. Air searches are used in all parts of 
North America, weather permitting. Be prepared to help 
the searchers. Your campfire can produce signals for 
searchers. Placing evergreen boughs or oil on the camp
fire produces a dense, grey smoke. Stamp out in the snow 
or create with green boughs the universally accepted 
"X" symbol for distress. Brightly colored objects such 
as your snowmobile can be seen from the air. And flares 
and mirrors also can attract attention. 

To avoid getting yourself into a survival situation, 
prepare yourself before venturing out. If you are going 
on a long trail ride and into uninhabited country, re
member these rules: 

* Never go alone. Either go in a group or with a buddy. 

* Be sure your machine is in top running condition. 

* Make sure the tool kit and spare parts are in your 
machine. 

* Carry extra gas with you. 

* Include emergency supplies (even if it means towing a 
sled). See section on Emergency Procedures for a 
list of items. 

* Tell someone where you plan to go, and when you 
expect to get back. 

Like wildlife that live in colder climates, human 
beings can survive. The key is to replace fear of snow 
survival with understanding and respect for the problems 
you may face. 

Activities and Demonstrations 

1. Prepare an "emergency supplies" kit. 
2. Make a first aid kit. 
3. Visit with your physician about common physical 

injuries associated with snowmobiling. 
4. Locate a first aid book and study about: 

a. frost bite - symptoms and care 
b. back injuries 
c. eye injuries 
d. sprains 
e. broken bones and splints 
f. bleeding and tourniquets 
g. shock 

5. Give a demonstration on: 
a. emergency shelter building 
b. emergency fire building 
c. compass and map reading 
d. telling time and direction without clock or compass 
e. drying wet clothing in cold temperatures 
f. first aid procedures 
g. preparing emergency kits 

Never set out on extended safaris by yourself. Use the "buddy" system. 



When snowmobiles first were introduced, there were 
virtually no restrictions on their use. A person could 
ride where and when he wanted to. In recent years, 
however, laws and regulations have placed some limita
tions on snowmobile use. 

Riding on Private Land 

Riding your machine on private land without permis
sion is trespassing. If you have any doubt as to the 
ownership of the land, check in advance. Either avoid 
private land or ask permission for use. 

Trails or special use areas for snowmobiling have 
been set up on private land by resort owners, ranchers, 
farmers, and others. Check your local newspaper, maga
zines, TV and radio advertising or ask your local 
official to find where snowmobiling is allowed or invited 
on private lands. 

Laws pertaining to snowmobiling differ in every 
state, province, county and city and are changing each 
year. Many cities open certain streets to snowmobiles 
but restrict the times that snowmobiles may be operated. 
Many cities also have ordinances requiring the use of 
helmets and antennae flags. Many counties, provinces 
and states have laws pertaining to the use of snowmobiles 
on roads, road rights-of-way and road crossings. 

One of your responsibilities as a knowledgeable snow
mobiler is to become thoroughly familiar with all laws 
and regulations pertaining to snowmobile use in any area 
in which you plan to use your machine. 

Public Lands 

Each province and state in the snowbelt of Canada 
and the United States has open or public lands. Admin
istered by various public agencies, these lands usually 
are open to snowmobile use. However, some public 
lands, especially those designated game or wildlife 
refuges, may be closed to snowmobiling. 

Many governmental agencies, including forest and 
park services, have constructed and maintained desig
nated snowmobile trails on forest and park lands. Each 
year more and more trails have been opened to snow
mobilers. 

If you have access to these types of trails, plan to use 
them for much of your riding. These trails are designed 
for safe operation of your machine. And often they are 
maintained to insure smooth, safe riding. The trails 
usually avoid winter wildlife and game concentration 
areas; provide an excellent setting for group riding; and 
minimize your chances of getting lost. Statistics indicate 
that far fewer accidents occur on designated trails. 

Identifying Trail Signs 

A system of standardized snowmobile trail signs has 
been developed for use in the United States and Canada. 
These signs are designed to control, direct and regulate 
the use of snowmobiles on well traveled trails. Each 
snowmobiler should recognize and know what each 
sign means. Check to make sure these are the signs 
used in your state or province. 

For information about snowmobile trails, inquire at 
local Chambers of Commerce or tourist councils; state, 
provincial or federal forestry stations; county, state, 
provincial or national park stations; snowmobile maga
zines; and snowmobile clubs. Many of these sources 
can also furnish excellent maps of snowmobile trails 
and timely information on trail conditions. 

Activities and Demonstrations 
I. Become familiar with the laws and agencies regula

ting snowmobiling in your state or province. 
2. Learn where officially designated snowmobile trails 

are located in your area. Obtain maps of these trails. 
3. In cooperation with local authorities, assist with 

layout, construction and marking of a snowmobile 
trail. 

4. Learn the system of snowmobile trail signs used in 
your area. 

5. Join a local snowmobile club or help form a new club. 
6. Become familiar with your local environment. Contact 

your local officials for possibilities of group safaris 
through your region. Become informed on natural 
splendors. 



I,.' I. While some people have access to lands and trails 
open to snowmobile use, others do not and may need 
to trailer their machine over public highways. The latter 
need to know how to safely load and transport their 
snowmobile. 

Vehicles and Loading 

Snowmobiles can be hauled on pickup trucks, trailers 
or in station wagons. A hand operated winch attached 
to the vehicle provides a safe loading method. You 
simply and safely crank the machine up the ramp and 
into place. 

Another common way of loading the machine is to 
drive it up a ramp attached to the back of a vehicle. 
Caution must be taken to avoid loss of control and to 
run the machine into the back of the pickup, station 
wagon, or off the trailer. Backing your trailer or vehicle 
into a snowbank also can provide a convenient ramp. 

If you plan to buy a trailer for transporting your 
snowmobile, a double-bed trailer designed to carry two 
machines should be considered. Slightly more expensive 
than the single machine trailers, 'they give you carrying 
capacity for a second vehicle or for cargo hauling. Make 
sure the trailer you buy is designed to carry the maximum 
load weights you expect to use. 

Trailer wheel bearings require regular inspection. 
Make a habit of having trailer bearings repacked annually 
and checked periodically. A single trouble shooting 
test is to place your hand on the hub of the trailer wheel. 
If it is abnormally hot after a long drive, have the bear
ings inspected and repacked with grease. 

Securing the Vehicle 

Once the snowmobile is loaded, anchor it securely. 
Designed to slide over the snow, a snowmobile may do 
the same thing on the carrier bed unless it is anchored 
on all four sides. A loose machine can cause a car ac
cident or other serious damage. 

Don't use rope to tie down a snowmobile. It requires 
too much time and too much rope. Sharp edges on trailers 
also can cut through even the toughest rope in a matter 
of minutes. 

Rubber snubbing straps with "s" hooks are suitable 
if you use enough of them. Some trailers have tiedown 
chains that are spring loaded and have cinch tightening 
devices. Make sure the chains are heavy enough to take 
the strain. Don't take chances. 
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Probably the safest and most positive anchoring 
system is a steel bar which fits across the skis between 
the springs and is secured to the trailer bed with some 
stout bolts. With chain or rubber snubbers on the back 
of the machine and a bar across the skis, you can be sure 
your machine will stay on the trailer. A variation of this 
system uses a positive locking cam in place of the bolts. 
Just fit the bar and throw a lever on each side and you 
are ready to drive away. 

Some manufacturers have incorporated guide rails 
or stamped channels into trailer beds. The skis ride in 
or against these and prevent the front of the machine 
from shifting sideways. If your trailer does not have 
guide rails or channels, it will be worthwhile to add rails 
by bolting lengths of angle iron or 2 x 4's to the trailer 
bed. 

~ Fasten down machines tightly at both ends. Bar arrangements 
in front, clasp and chain in rear provide secure anchoring. 

Load Distribution 

Proper load distribution is the secret to a smooth 
riding trailer. Ideally, the hitch should carry some weight 
but not more than 10 percent of the total trailer and cargo 
weight. Getting your trailer set up right is important and 
it isn't hard to do. Estimate the weight of the trailer and 
cargo. Position the cargo to where 10 percent of the 
weight is on the trailer hitch. Check your weight distri
bution. Estimate by placing a bathroom scale on a sturdy 
box and laying the trailer tongue on the scale. If more 
than 10 percent of the trailer and snowmobile weight 
registers on the scale, shift the machine and cargo ac
cordingly. Once you have the right balance point, you 
can fit stop blocks to the trailer bed or paint reference 
lines so that ,you can correctly position your machine 
each time you load it. 



Tires 

Trailer tires may be difficult to replace since they 
come in many sizes. Consider investing in a spare tire 
and wheel. Keep the tires properly inflated. Carry a tire 
gauge in your car's glove compartment and occasionally 
check the temperature of your trailer tires with your 
hand when on a trip. Trailer tires while designed to 
carry higher pressures than your car tires, should be 
no warmer than the car tires. If they are, add air to 
recommended pressure. 

Lights 

You must have clearly visible trailer and clearance 
lights. Get a top quality connector and make sure that 
it is properly and securely wired into your car's electrical 
system. Locking metal connectors are preferred over 
molded rubber connectors that frequently come with the 
trailer. Carry spare bulbs. And if you haul your snow
mobile in a station wagon, fasten a large reflector to the 
rear of the machine. 

Trailer License Plates 

Some license plate holders break easily. Backing into 
snowdrifts can bend lightweight aluminum plates and 
after a few bends, the plate breaks off and is lost. Back 
your license plate with a piece of plywood or heavy 
sheet metal and secure it to the plate holder at the 
top and bottom. 

Activities and Demonstrations 

1. Practice the proper method to load, secure and unload 
your snowmobile. 

2. Demonstrate with the help of an adult leader how to 
determine proper load distribution on your trailer. 

3. Learn how to repack the wheel bearings on your 
trailer. 

4. Demonstrate ways a snowmobile trailer can be 
adapted for off season use. 

5. Check your state or provincial bureau of motor 
vehicles for laws, rules and regulations governing the 
transportation of snowmobiles. 

Snowmobiles are widely'used to transport feed and supjJlies on snowbelt ranches and farms, as well as in many other areas and situations. 



To insure many seasons of use and enjoyment the 
snowmobile must be properly stored. A good time to 
have any needed dealer service done is when you 
prepare for storage. 

Start by draining all gasoline from the tank, fuel lines 
and carburetor. This procedure prevents the formation 
of gum varnish which 'can cause serious problems when 
you begin to use the machine the next season. This also 
eliminates fire hazards. In draining the fuel system, 
either run the machine until the tank is dry or remove 
the tank. 

To drain the carburetor, disconnect the fuel line and 
run the engine until it stops. Engage choke then take a 
clean rag and poke it in the throat of the carburetor. Turn 
engine over a few more times to use up remaining fuel. 

It also is important to prevent rust forming on the 
inside of the cylinder walls during the off-season. 
Remove the spark plugs and pour a tablespoon of oil 
into each cylinder. With the engine switch in off position 
to prevent magneto damage, turn the engine over by 
pulling the starter rope. This distributes the oil on 
pistons and cylinder walls. Then plug the spark plug 
holes with oil-treated cloth. Repeat this operation 
monthly during the storage period. 

Cover machine 

If your machine has a battery, remove it. Fill it with 
distilled water and clean the posts and cable connections 
as described in the maintenance section of this manual. 
Then bring the battery to full charge and store it off the 
ground in a cool dry place. Recharge every 30-40 days. 

Off-season storage of the snowmobile should include 
the draining of the chain case and refilling it with fresh 
chain case oil. 

The machine's suspension system should be serviced. 
Remove the bogie wheels and cross shafts from the bogie 
wheel set and remove all dirt and rust. Grease each 
bogie wheel until all the old grease is pushed out. 

To prevent rust, the bogie wheel springs should be 
sprayed with a metal protector or wiped with an oil 
soaked cloth. 

Check. the bogie wheel shafts and replace if worn 
or bent. Finally, apply a coat of low-temperature grease 
across the shaft. The same applies for slide suspension. 
Replace runners if worn. 

In reassembling the suspension, leave the tension off 
the track. Inspect the track for cuts, missing inserts 
and rods and lift the rear of the machine so that the 
track is kept off the ground. The track should be rotated 
monthly. 

The final storage step, aftercqmpleting a maintenance 
check as described in the maintenance section for the 
track, ski assembly, drive pulley and the driven pulley, 
should be a thorough cleaning of the whole machine. 
Remove the drive belt. Spray all bare metal surfaces 
with metal protector. Make sure all fittings are greased. 
Touch up scratches and dents with the proper paints. 
And wax the snowmobile body with auto polish to help 
protect its finish. 

Finally, the entire snowmobile should be covered with 
a tarpaulin or other suitable cover. 

Activities and Demonstrations 

1. Using an owner's manual, prepare a machine for off
season storage. 

2. Develop a check list for preparing your machine 
for seasonal use. 

3. Prepare a machine for seasonal use. 



Now that you have learned to operate your snow
mobile safely, it is time to put what you have learned to 
the test. There are many activities which snowmobilers 
can enjoy as a group. Snowmobile clubs flourish through
out the snowbelt and regularly plan and organize 
activities such as trail rides, safaris, winter camping, or 
rallies. Your creativity can provide ideas, And the fol
lowing guidelines may be helpful in planning and orga
nizing your event. 

I. Organize a planning committee. Answer these 
questions: 
a. What type of event do we want? 
b. When will the event be - date, time? 
c. Who will be included in the event? 
d. How will the participants be notified? 
e. How will the participants get to the event site? 
f. Where will the participants gather? 
g. Who will be the event chairman? 
h. How many and what kind of committees will be 

needed? Who will serve? Who will be chairman 
of each? 

2. Organize committees to plan and arrange for as 
many of the following items as are needed: 
a. The overall program and time schedule - bon fires? 

singing? discussions? speeches? competItIve 
events? ice fishing? winter ecology programs? 

b. Personnel 
- Overall event chairman 
- Work committees with members & chairmen 
- Chief mechanic 
- Group and subgroup leaders for day of event 

Snowmobilers Code of Ethics 

I. I will be a good snowmobiler. I recognize that 
people judge all snowmobile owners by my actions. 
I will use my influence with other snowmobile 
owners to promote sportsmanlike conduct. 

2. I will not litter trails or camping areas. I will not 
pollute streams or lakes. 

3. I will not damage living trees, shrubs or other natural 
features. 

4. I will re1lpect other people's property and rights. 
5. I will lend a helping hand when I see someone in 

distress. 

- Safety check crews 
c. Publicity 
d. Trail riding or other events with destinations and 

rest stops (if necessary pre-drive the trip) 
e. Food and cooking equipment 
f. Facilities and buildings 
g. Costs and financing 
h. Insurance - health and liability 
i. Course and trail markers, flags, etc. 
j. A wards and recognition 
k. First aid and health 

3. Preparation of participants on day of event: 

a. Machine safety inspection 
b. Clothing check 
c. Operating supplies inventory - gasoline, tool kit, 

spare parts 
d. Emergency supplies survey - survival and first 

aid kits 
e. Personal items inventory - sleeping bags, personal 

effects 
f. Rules of the day defined 
g. Leadership defined - group leaders, subgroup 

leaders introduced 
h. Leaving word with someone on destination and 

time schedule 

4. Follow-up 

a. Publicity 
b. Finances 
c. Thank you's 

6. I will make myself and my vehicle available to as
sist search and rescue parties. 

7. I will not interfere with or harass hikers, skiers, 
snowshoers, ice fishermen or other winter sports
men. I will respect their rights to enjoy our recrea
tion facilities. 

8. I will know and obey all federal, state, provincial 
and local rules and laws regUlating the operation of 
snowmobiles in areas where I use my vehicle. 

9. I will not harass wildlife. I will avoid areas posted 
for the protection or feeding of wildlife. 

10. I will travel cross country only in authorized areas. e 



Snowmobiles and photography make a good combination project. 
Why not get out your camera and try scenic and action photos? 

Trail riding is an enjoyable activity when groups follow trails planned 
for scenic, safe snowmobiling. 

Snowmobiles are used by wildlife managers to take browse and feed 
to deeryards in winter. 

More and more families are combining trailer camping and snowmobil
ing in winter months, towing snowmobiles behind campers to use areas. 

The sources of information given in this manual and products identified are supplied with the understanding 
that no discrimination is intended and no endorsement is implied. 
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.. It is the policy of the Agricultural Extension Service of the University of 
Minnesota that all persons shall have equal opportunity and access to its programs 
and facilities without regard to race, creed, color, sex, or national origin." 

Issued in furtherance of cooperative extension work in agriculture and home economics, acts of 
May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. Roland H. 
Abraham, Director of Agricultural Extension Service, University of Minnesota, St. Paul, 
Minnesota 55108. 

Litho in U.S.A. 
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