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Preview

Throughout this program, you've had the opportunity to learn about the exciting field of
motorcycle and ATV repair. This study unit will help you to understand the basic design features
of the typical snowmobile and personal watercraft. A brief history of each type of machine and
some basic maintenance guidelines are provided. Keep in mind, while you read through this
study unit, that we’re covering only the basics of these machines. A complete program could be
designed for each machine, but we’ll provide the basic information you’ll need to understand
how these machines function.

When you complete this study unit, you'll be able to
¢ Understand the theory of operation for snowmobiles and personal watercraft
¢ Identify the different types of engines
¢ Understand propulsion (drive) system operation
¢ Understand basic maintenance

e Properly prepare snowmobiles and personal watercraft for long-term storage



Contents

INTRODUCTION . . . . . . . . i s e 1

The History of Snowmobiles
The History of Personal Watercraft

SNOWMOBILE THEORY OFOPERATION . . . . . . . .. ... ... .. 3

The Showmobile Engine

The Showmobile Clutch System

The Showmobile Chain (Gear) Case
The Showmobile Track

SNOWMORBILE MAINTENANCE . . . . . .. ... ... ... ..... 8

Running Checks
Non-Running Checks
Snowmobile Storage

PERSONAL WATERCRAFT THEORY OF OPERATION . . . . . . . . . .. 17

Personal Watercraft Power Train
Steering

Cooling and Bilge Systems
Watercraft Fuel Systems

Electrical Circuits

Hull Configurations and Components

PERSONAL WATERCRAFT MAINTENANCE . . . . . . . ... ... ... 28

Hull Finish Care

Cooling, Bilge, and Exhaust System Service
Personal Watercraft Driveshafts

Fuel Pumps

Rev-Limiter

Engine-Overheating Limiter
Troubleshooting Symptoms

Personal Watercraft Storage

ROADTESTANSWERS . . . . . . .. . ... . o v v oo 43
EXAMINATION . . . . . . . o e e 45



Watercraft and Snowmobiles

INTRODUCTION

Many motorcyclists also own ATVs, snowmobiles, and personal water-
craft. Because motorcycling is a seasonal sport in most parts of the
country, dealerships must offer other equipment to customers. Many
motorcycle and ATV dealerships sell snowmobiles and personal water-
craft to keep their customers coming into the dealership on a year-
round basis. It isn’t unusual to see families out on a trail ride on their
motorcycles one day, on ATVs, or even at the local lake with their
personal watercraft, the next. During the winter months, these same
families can be found taking a ride on one of the many different
snowmobiles that are available.

Throughout this study unit, we’ll divide these two popular types of
recreational vehicles into separate subject areas. First, we'll discuss
the snowmobile and then the personal watercraft. Before categorizing
the machines, we’ll begin with a brief history.

The History of Showmobiles

Although the snowmobile had been around for a number of years, it
didn’t become popular until the mid-1960s. During the mid-1960s, the
snowmobile market grew to over 125 different brands. As the market
became flooded with different types of machines, ranging from single-
cylinder, 50 cc engines to four-cylinder, 1000 cc racing machines, the
early 1970s saw a decline in the number of manufacturers. In 1976, only
ten snowmobile manufacturers remained. Today, there are only four
major manufacturers of snowmobiles—Arctic Cat, Polaris, Bombardier/
Skidoo, and Yamaha.

Although there are fewer manufacturers, the snowmobile is still very
popular. A wide variety of snowmobiles are available, ranging from
the basic family machine to 150-horsepower racing machines. Snow-
mobiles have evolved technically and become reliable sources of rec-
reation for millions of enthusiasts around the world (Figure 1).

The History of Personal Watercraft

The first personal watercraft was designed and patented by a Lake
Havasu, Arizona resident who sold his idea to the Kawasaki Motor
Corporation. Kawasaki produced the first personal watercraft, the
“Jet Ski,” in 1973. This standup model, designated the JS400, had a
400 cc twin-cylinder engine and quickly became an extremely popular
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FIGURE 1—A Typical Snowmobile (Image courtesy of Yamaha Motor Corporation, U.S.A.)

recreational vehicle. In 1977, the JS440 was introduced and continued
in production until 1992. Currently, Kawasaki produces nine different
models of watercraft. In the mid 1980s, Yamaha began producing per-
sonal watercraft and used a slightly different approach than Kawasaki.
Instead of the standup models, Yamaha designed a sit-down model.
Today, the sit-down model is the most popular type of personal water-
craft (Figure 2).

The personal watercraft industry has seen many different manufactur-
ers entering the market since the early 1990s with the major players
being Kawasaki, Polaris, Tigershark / Arctic Cat, Bombardier/Sea-Doo,
and Yamaha. All of these personal watercraft manufacturers are cur-
rently building many different types and sizes of machines for recrea-
tion and high-performance use. You'll also notice that many personal
watercraft manufacturers are snowmobile manufacturers as well.
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FIGURE 2—A Typical Personal Watercraft (Sit-Down Model) (Image courtesy of Yamaha Motor Corporation, U.S.A.)

SNOWMOBILE THEORY OF OPERATION

Unlike a motorcycle or ATV, which uses a gear-type transmission, the
modern snowmobile employs a two-stroke engine that uses a variable
centrifugal-clutch system. This system uses a primary centrifugal clutch,
which is mounted on the engine, and a secondary clutch. The primary
and secondary clutches are attached by a V-belt. The secondary clutch
is attached to a jackshaft arrangement which connects the transmission
to the drive. In short, the jackshaft drives a set of gears inside a chain
case. This transfers the power to a drive shaft which turns the track.
The power flow of a snowmobile starts at the engine crankshaft and is
transferred from the primary clutch to the secondary clutch by a belt.
The secondary clutch transfers this power to the jackshaft. The jackshaft
sends this power to the gears in the chain case. Finally, the drive shaft
turns the snowmobile’s track. As you can see, there are many moving
components to this drive train. We'll cover each one individually.

The Showmobile Engine

Snowmobile engines have a two-stroke internal-combustion design.
They range in size from a tiny, 50 cc, single-cylinder engine to a huge,
1000 cc, 150+ horsepower, four-cylinder engine. The cooling system
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designs found on these recreational vehicles can be air-cooled, fan-
cooled (forced air), or liquid-cooled. Because there’s no transmission
attached to snowmobile engines, they’re quite easy to work on. Most
snowmobile engines use a reed-valve induction system to increase
midrange and top-end power delivery. The engine may use one or
more carburetors or none at all (fuel injected). The most popular type
of carburetor found on snowmobiles is the mechanical-slide type.
However, you may find some older machines with a fixed venturi
carburetor. All snowmobiles use a fuel pump, either electronic or
vacuum, to deliver fuel from the fuel tank to the carburetors.

The Showmobile Clutch System

Virtually every snowmobile uses a variable-ratio clutch-type transmis-
sion. This type of transmission automatically chooses the correct ratio,
which allows the machine to quickly move from a standstill to top
speed. The function of the primary and secondary clutches is similar
to the function of the gears in a motorcycle transmission. There’s an
advantage to using clutches instead of gears. A transmission that uses
gears is at a constant ratio which can’t change while the gears are rotat-
ing. In a clutch-type transmission however, clutches can change ratios
during operation by simply varying the diameter of the clutch pulley.

The V-belt

A V-belt connects the primary and secondary clutches together. A V-
belt is made of a rubber compound with a layer of braided synthetic
cord running the entire length. V-belts provide a tremendous amount
of flexibility and strength. For added strength and protection, both
the inner and outer belt edges are covered with a fiber-woven cloth
that’s bonded to the rubber. You'll notice that the inner belt surface is
ribbed, which allows the belt to flex around the small primary-clutch
shaft. The belt is also tapered, from the outer to inner edge, which
helps concentrate the sheave pressure on the belt and to prevent belt
slippage during normal operation. The taper on the belt is necessary
for proper clutch shifting.

Clutch size refers to the clutch diameter at the point where the V-belt
makes contact. This is called “usable clutch size.” The V-belt follows a
circular path around the curved inner surfaces of the sheaves. As the
sheaves close, the V-belt is forced outward into a larger-diameter cir-
cle. As the sheaves open, the V-belt drops in closer to the center of the
clutch, and runs in a smaller circle (Figure 3).
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FIGURE 3—The variable
clutch system found on
snowmobiles uses a V-belt
to connect the primary

and secondary clutches.
(Image courtesy of Yamaha Motor
Corporation, US.A.)
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The Primary Clutch

The primary clutch mounts on the end of the crankshaft and has two
purposes:

¢ To determine engagement speed

¢ To maintain engine speed at a constant rpm with the power
band

When idling (before engagement speed), the sliding sheave is held
away from the fixed sheave by a spring. Before engagement speed,
the primary-clutch sheaves are so far apart the V-belt doesn’t make
enough contact to move. Therefore, the V-belt isn’t engaged because
it’s more narrow than the space between the sheaves, as shown in
Figure 4.

As engine rpm increases, centrifugal force begins to make the weights
in the clutch move outward. The force of the weights is enough to
push the sliding sheave against the primary spring. The spring has a
specific preload that prevents the sliding sheave from moving until
the centrifugal force becomes great enough to overcome the predeter-
mined primary-spring pressure (Figure 4).

When the sliding sheave moves close enough to the fixed sheave, which
is located on the crankshaft, the gap between the sheaves becomes
narrow enough to engage the V-belt. This allows the sheaves to exert
more pressure against the outside of the V-belt. The friction created at
the V-belt and sheaves becomes great enough to turn the secondary
clutch. Power is then transferred from the V-belt to the secondary clutch.
At this time, the variable-clutch transmission achieves engagement
speed (Figure 4).
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FIGURE 4—This illustration shows the change in the primary and secondary clutches from idle to a 1:1
ratio. (Image courtesy of Yamaha Motor Corporation, U.S.A.)

The Secondary Clutch

The secondary clutch is designed to sense the load requirements of
the track, and reacts by shifting to a ratio that allows the engine to op-
erate within its power band. At first, the secondary clutch is turning
much more slowly than the primary clutch. Because the secondary
clutch drives the track, the track will also go faster in relation to the
speed of the engine.

The secondary clutch uses a torque spring and sensing ramps (Figure 5)
to maintain the proper V-belt pressure, and to maintain the proper
clutch ratio. The secondary spring forces the secondary sheaves closed,
making the V-belt ride on the outer circumference of the sheaves. As
the primary clutch shifts to a higher ratio, the belt rides to the outer
perimeter of the primary sheaves. As this occurs, the belt pressure tries
to pull the V-belt down between the secondary sheaves, causing a
higher ratio. The spring and cam are designed to prevent the sheaves
from being forced apart by the belt pressure until it's enough to over-
come the predetermined spring pressure, thus allowing maximum
use of the primary gear.
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FIGURE 5—Secondary
clutch springs and
ramps react to the
torque on the clutch. As — —
the springs and ramps
move, the clutch opens TORQUE

and allows the belt to SENSING RAMPS
slide down toward the
center portion of the

clutch. (Image courtesy of
Yamaha Motor Corporation, U.S.A.)
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The secondary spring prevents the V-belt from being pulled between
the sheaves by forcing the clutch sheaves closed. This spring is pre-
loaded with both an axial and a torsional pressure via the cam, or
spring seat. Most of the force against the sheaves is in the form of
torque, rather than pressure. As belt pressure pulls the belt between
the sheaves, the cam twists on its ramps and applies a predetermined
amount of pressure on the V-belt at all times.

The Snowmobile Chain (Gear) Case

The snowmobile chain case houses both the drive sprocket and driven
sprocket, as well as the primary chain and a chain tensioner arrange-
ment. These components are lubricated by a hypoid gear lubricant,
similar to that used in the final drive gear case on a shaft-driven motor-
cycle. The drive sprocket is attached to the jackshaft of the machine,
while the driven sprocket attaches to the drive shaft, which drives the
track. The gear ratio between the jackshaft and the drive shaft can be
changed for different snowmobile uses. In many cases, if a gear ratio
change is desired, both the sprockets and the chain must be replaced.

The Snhowmobile Track

The track on a snowmobile is made of a rubber and fiber compound
similar to the materials found in a V-belt. Some tracks have metal
rods that are used to help make the track more durable. These tracks
are extremely durable and long lasting, as long as they’re properly
maintained.
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Road Test 1

At the end of each section of Watercraft and Snowmobiles, you'll be asked to check your
understanding of what you've just read by completing a “Road Test.” Writing the answers
to these questions will help you review what you've learned so far. Please complete Road Test

1 now.
1. The jackshaft connects the to the
2. The primary and secondary clutches are attachedbya___
3. Whatis used to lubricate the chain and sprocket in a snowmobile gear case?
4. The secondary clutch is mounted on the
5. Cooling systems used on snowmobiles can be , , Or cooled
systems.
6. True or False? Some snowmobiles use the fixed venturi type of carburetor.
7. The primary clutch used on a snowmobile mounts on the
8. True or False? When a snowmobile begins moving, the primary clutch is moving much

slower than the secondary clutch.

Check your answers with those on page 43.

SNOWMOBILE MAINTENANCE

This section of your study unit focuses on snowmobile maintenance.
We'll begin with running checks,wahich are performed on the engine.
Then we'll discuss non-running checks which pertain to snowmobile
chassis maintenance. When you become a seasoned technician, you’ll
be able to correctly perform these checks in less than one hour.

Running Checks

Oil-Injection Systems

Most snowmobiles use an oil-injection system. If the model that
you're maintaining has an oil-injection system, ensure that the oil
tank is filled during the servicing procedure.
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Carburetor Adjustments

In comparing motorcycle and snowmobile carburetor adjustments,
you’ll find several similarities. To adjust the carburetor(s) in a snow-
mobile, begin by checking and adjusting the throttle play, which

you would perform in the same manner as on a motorcycle or ATV.
(Specifications for play are found in the appropriate service manual.)
Be sure to set the low-speed mixture screw to the manufacturer’s rec-
ommended initial setting, which you can also find in the appropriate
service manual. If you have a snowmobile with multiple carburetors,
it's important that you verify that they’re properly synchronized.
This is required for good performance and customer satisfaction. After
all other adjustments have been made, set the idle speed to the speci-
fied setting and recheck the low-speed mixture screw for proper
adjustment.

Coolant Condition

You'll also find similarities between motorcycles and snowmobiles
when you're checking the condition of the coolant. With liquid-cooled
snowmobiles, be sure to check the coolant level and fill as required. To
ensure that the coolant is at the proper level, perform this procedure
several times while the engine is running and hot. As with motorcycles,
always use a 50-50 mixture of ethylene-glycol and distilled water.

Prior to cleaning coolant systems, refer to the service manual or any
technical bulletins regarding coolant level and bleeding. On units that
have bleed screws at the rear of the system, raise the back of the
snowmobile to trap air at the bleed points. Remember, air is bled from
the highest part of the cooling system.

Note: You should also check the headlight and taillight for proper
operation, and check the headlight aim.

Non-Running Checks

Snowmobile Steering Alignment

Each time the snowmobile is serviced, check and adjust the steering
and ski alignment. Proper alignment is the most important item for
proper snowmobile handling/ steering. Adjusting this area of the
snowmobile involves verifying the proper operating condition of the
front suspension, handlebar, skis, and ski runner. Note that some
snowmobile models use conventional oil-dampened shocks in addi-
tion to springs; these items must be checked for wear.

A proper steering alignment (Figure 6) ensures that the handlebar is
straight when the skis are straight. This adjustment is performed in
conjunction with the ski alignment. Skis should be parallel with each
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other, as well as with the track. Properly aligned skis point straight
ahead, while misaligned skis point “toe-in” or “toe-out.” “Toe-in"
skis plow through the snow, while “toe-out” skis dart from one side
to the other. Misaligned skis reduce speed and affect the handling of
the snowmobile, resulting in a potential hazard. Any damaged steer-
ing components must be repaired immediately. Be sure to check the
condition of the ski runners for broken welds and dents and ensure
that they’re fastened securely.

FIGURE 6—Proper SKI
steering alignment
requires adjustment of ADJUSTER QARaLCJ:,\}iTElTNG
various lock nuts and
linkages. (Image courtesy of [
Yamaha Motor Corporation, U.S.A.)
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Brakes

As with any vehicle, the brakes should be checked periodically. You
should ensure that the brake pads are in good working condition.
You should also check the brakes for proper spacing and operation;
squeeze the lever to determine if the brake pads and spring preload
are functioning properly. Some models use hydraulic self-adjusting
brakes; inspect these for pad wear. Refer to the appropriate service
manual for specifications and proper adjustment procedures.

Clutch Adjustments

Proper clutch adjustments are needed to maintain good clutch opera-
tion and to prolong V-belt life. When inspecting the clutch system on
a snowmobile, you need to perform three basic checks—clutch offset,
clutch center-to-center distance, and clutch alignment.

Clutch offset. The primary and secondary clutches must have a specific
amount of offset (Figure 7). Offset is required because the fixed sheave
on the primary clutch is on the opposite side of the fixed sheave on
the secondary clutch. Providing the correct amount of offset will

keep the belt pressure against the fixed sheaves as the sliding sheaves
change position. An excess amount of offset can result in uneven
wear of the V-belt.
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FIGURE 7—The tech-
nician is measuring
clutch offset in this

illustration. (mage
courtesy of Yamaha Motor
Corporation, U.S.A.)

Clutch center-to-center distance. Clutch center-to-center distance is
the measurement between the center of the primary clutch and the
center of the secondary clutch (Figure 8). Engine torque can cause the
center-to-center distance to shorten as the primary clutch is pulled to-
wards the secondary clutch, which will hinder clutch performance.
Some performance models use an engine break, which is a piece of
metal that prevents the engine from moving under excessive torque.

FIGURE 8—The tech-
nician is measuring
clutch center-to-center

distance in this illustration.
(Image courtesy of Yamaha
Motor Corporation, U.S.A.)

Clutch alignment. Clutch alignment is the adjustment made to bring
both clutches in line. Proper alignment is achieved by moving the en-
gine on its mounts so the engine’s crankshaft is in a parallel line with
the jackshaft. Proper alignment ensures that the V-belt runs in a
straight line. If the crankshaft and jackshaft are incorrectly aligned,
the V-belt will have a tendency to be pulled to one side. This will cre-
ate uneven side pressure and will prematurely wear out the V-belt, as
well as allow incorrect clutch shifting and clutch wear. There are two
types of misalignment—the crankshaft and jackshaft may not be par-
allel, or the shafts may not be on the same plane. When you look
down on the engine and jackshaft, the shafts should be parallel with
each other. Also, while you look at the crankshaft and jackshaft ends,
both shafts should be on the same (level) plane. Incorrect alignment
occurs if the engine is mounted higher on one side. If this condition
occurs, you'll need to shim the engine to correct it.
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Clutch alignment should be done during general maintenance. This
procedure must also be performed any time the engine is moved or
removed from the chassis. Clutch alignment is measured with a special
alignment tool available from snowmobile manufacturers. To meas-
ure the clutch offset, place the clutch-alignment tool behind the clutch
sheaves from the secondary sheave to the primary sheave. Hold the
tool flat against both edges of the secondary sheave at the tip and
check for any gap between the tool and the primary sheave. If there’s
more than the specified amount of clearance, an adjustment will be
necessary. To make sure the engine is level with the jackshaft, place
the tool at the bottom of the sheaves and do the same check. If the
alignment is off at the bottom, shim the engine so that both alignment
measurements are the same.

V-Belt Adjustments

In order to maintain proper clutch operation, when performing main-
tenance, you should also check the V-belt.

V-belt width. Belts will wear with use, and when the width of a belt
is worn beyond the specified amount, it must be replaced. V-belt
width is measured with a Vernier caliper. The manufacturer will have
the specifications for the correct belt width in the appropriate service
manual.

V-belt length. V-belts must also be checked for proper length. This is
accomplished simply by using a measuring tape and measuring the
belt after it has been removed from the clutches. V-belts can stretch
and are no longer useful when they’re stretched beyond their speci-
fied length.

V-belt life. There’s no specific time or mileage at which the drive belt
will wear out. Length of belt service will depend on the type of use.
With proper maintenance, care, and correct operation, a V-belt should
last for an average of 500 to 1000 miles. It isn’t uncommon, however,
to see a V-belt destroyed in only a few miles. Usually, this is due to
improper operation, or the conditions in which the snowmobile is be-
ing used. It’s a good habit for an experienced snowmobile technician
to instruct novice snowmobilers on proper operation of their machine
to prolong the life of the V-belt. For example,

e Many snowmobilers like to stop on the incline of a hill and then
accelerate uphill to feel the power and traction. Just a few starts
like this can ruin a V-belt.

¢ Some new snowmobilers are uncomfortable when riding fast, so
they ride slower, usually right at engagement speed. This causes
the clutches to constantly shift, leading to belt slippage and fi-
nally belt failure.
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Drive Chain and Sprockets

The drive train and sprockets are two other areas you need to check
and adjust when necessary. The chain should have a predetermined
amount of play, specified by the individual manufacturer. You need
to check and adjust the chain tension inside of the chain case. Rocking
the secondary clutch back and forth after removing the V-belt is an
easy way to detect a loose or a tight chain. Adjustments to the chain
are made by moving the chain adjuster, which is attached to the chain
case. Also, check the chain case oil level to verify that the main seal
and gasket are in good condition. If the chain case oil level is low,
there’s usually a problem with the main seal or gasket.

While working on this section of the snowmobile, check the drive
sprocket condition and alignment. When drive sprockets are mis-
aligned or damaged, they’ll eventually cause track damage. Perform
this inspection while checking the track tension. The snowmobile
should be turned on its side to view the drive sprockets.

Track Tension And Alignment

Traction is a major player in the performance of a snowmobile. An
improperly adjusted or misaligned track will cause problems with
performance and increase the chances of premature component wear.

Inspect the tension, alignment, and general condition of the track. To
check the track tension and alignment, raise the rear of the snowmo-
bile and support it on jackstands. Start the engine and spin the track
for a few seconds, then turn the engine off and check the track align-
ment by confirming the alignment of the slide runner. All distances
should be equal, as shown in Figure 9.

NO GOOD GOOD NO GOOD

SLIDE RUNNER  TRACK SLIDE RUNNER  TRACK SLIDE RUNNER  TRACK

TRACK
METAL
FORWARD *‘ L *‘ L FORWARD*‘ L *‘ L
GAP BETWEEN SLIDE RUNNER GAP BETWEEN SLIDE RUNNER
AND EDGE OF TRACK WINDOW AND EDGE OF TRACK WINDOW
WHEN SHIFTED TO RIGHT: WHEN SHIFTED TO LEFT:
TIGHTEN THE RIGHT TRACK TIGHTEN THE LEFT TRACK
ADJUSTING NUT, AND LOOSEN ADJUSTING NUT, AND LOOSEN
THE LEFT TRACK ADJUSTING NUT. THE RIGHT TRACK ADJUSTING NUT.

FIGURE 9—The center illustration demonstrates proper track alignment. (image courtesy of Yamaha Motor Corporation,
US.A)
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When checking track and slide runner alignment and condition, remem-
ber to check the condition and alignment of the guide wheels at the
front of the track. Once you've determined that the track alignment is
good, you can check for proper track tension. To do this, you'll need a
ruler and a spring gauge (Figure 10). As always, you should refer to
the appropriate service manual for specifications. If track tension is
incorrect, you'll notice a loss in performance that will eventually dam-
age the track. If the track has studs installed, compare the stud pattern
with that included in the appropriate owner’s manual. Improper track
studding can cause track and chassis damage. If the track has been
replaced or removed for any reason, ensure that it has been installed
in the proper direction.

FIGURE 10—The tech-
nician is measuring
track tension in this

illustration. (image
courtesy of Yamaha Motor
Corporation, U.S.A.)
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After inspecting the track, you should now check the condition of the
track guide, wheels, and bearings. Ensure proper operation of the
track guide clip, and inspect wheel and bearing condition. The wheels
should turn freely without any unusual noise. Always replace any
damaged wheels or wheel bearings. The slide runners, better known
as “Hyfax,” are long plastic guides attached to the suspension frame
to protect it from running against the snowmobile track. The Hyfax
should be inspected on a regular basis for wear and damage, and
replaced when necessary.

Front and Rear Suspension Adjustments

Improper suspension adjustment substantially reduces a snowmobile’s
stability, steering, and performance. Always consider the conditions in
which the snowmobile is used and adjust the suspension accordingly.

Adjust the snowmobile’s suspension (Figure 11) to the softest possible
setting without causing the snowmobile to bottom out. A setting that’s
too hard is uncomfortable and provides poor handling. A setting that's
too soft provides poor handling, causes speed loss, and causes damage
over rough terrain. For general use, comfort is a primary concern, and
for performance, handling is the objective. A compromise between these
two must be made, depending upon the kind of riding and terrain.
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FRONT STOPPER BAND REAR STOPPER BAND

FIGURE 11—Tightening or loosening the bolts on the rear suspension of a snowmobile will increase or
decrease the suspension’s spring tension. (image courtesy of Yamaha Motor Corporation, U.S.A.)

You should always test-ride a snowmobile after you've serviced it.
Pay close attention to clutch engagement rpm and shift rpm. Check
for vibration and the overall feel of the snowmobile.

Before delivering any machine to the customer, you should always
clean and polish it. Ensure that all fingerprints and grime have been
removed. A good rule of thumb is to deliver a machine cleaner than
you received it. A technician who is recognized for delivering quality
back to his or her customer will hold a definite advantage in the
marketplace.

Final Checks

Ensure all nuts and bolts are secure and all lock tabs and coffer pins
are in place. If you removed a lock tab or coffer pin during servicing,
be sure that you installed a new one.

Snowmobile Storage

There are five basic steps you should follow to properly prepare a
snowmobile for storage. Performing these steps will prolong the life
of a snowmobile and prevent heavy repair.

Cleaning. Remove all dirt, grease, mud, and grime that the machine
has collected internally and externally. Clean the snowmobile with a
quality degreaser and soap and water. When you’ve finished clean-
ing, ensure everything is thoroughly rinsed.

Lubricate the chassis. In order to fight corrosion, lubricate all of the
external moving parts of the machine with a high-quality general-
purpose lubricant. Ensure lubrication of the suspension linkages and
all pivot points on the snowmobile.
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Fuel conditioning. As with storing a motorcycle in the off-season,
storing a snowmobile during the summer months requires that you
properly prepare the fuel. The reason for this is that alcohol, which
is found in many fuels, can carry moisture into the engine. Moisture
corrodes internal engine parts. The alcohol in the fuel also reduces
the protection that’s provided by rust inhibitors (added to most oils).
Thus, proper storage techniques are essential to prevent damage to
the internal components of a snowmobile engine.

In the summer, many snowmobile owners will start the engine of their
snowmobile every few weeks instead of following proper storage
procedures. This is sometimes more harmful than ignoring storage
procedures altogether, because one of the major byproducts of the
internal-combustion process is water. By starting the engine every
few weeks, even more harmful moisture enters the engine than if the
fuel were just left in the tank over the summer. Before putting a snow-
mobile away for the summer, you need to fill the fuel tank completely
and use a gasoline stabilizer to prevent the fuel from “varnishing.”
After adding conditioner to the fuel, you should start the engine and
run it long enough to allow the conditioner to reach the carburetor.

Internal engine-storage preparation. During extended periods of
storage, most manufacturers will recommend an engine-storage pro-
cedure that involves spraying a type of oil into the engine through the
carburetor to protect the internal engine components from moisture.
This procedure is known as “engine fogging” and must be performed
in a well-ventilated area. On single-cylinder engines, you'll need to
gain access to the mouth of the carburetor. After the engine has warmed
up and is running, spray the manufacturer-recommended pressurized
fogging agent into the mouth of the carburetor for the specified amount
of time. Don’t be surprised to see a lot of smoke coming out of the
exhaust system! This procedure must be performed intermittently to
prevent the engine from stalling. When working on multicylinder
engines with individual carburetors, it's necessary to repeat the pro-
cedure in each of the individual cylinders.

Waxing. In order to prevent body corrosion, wax all of the painted
surfaces with a high-quality wax. This will keep the machine looking
like new.



Watercraft and Snowmobiles 17

10.

Road Test 2

True or False? On a liquid-cooled snowmobile, the coolant mixture should have more
antifreeze (ethylene glycol) in it than a liquid-cooled motorcycle because of the cold
temperatures that it's operated in.

A snowmobile with excessive “toe-in” will tend to

A snowmobile with excessive “toe-out” will tend to

On a snowmobile, what can result from excessive clutch offset?

If a customer’s snowmobile has a clutch-related problem that requires troubleshooting,
what'’s the first thing to check?

Describe an easy way to check the chain tension in a chain case on a snowmobile?

If the chain case oil level is low, where will the problem most likely be located?

What two tools are required to properly check snowmobile track tension?

What substance is used to raise the octane level in gasoline and also causes a storage
problem on a snowmobile?

Most manufacturers will recommend spraying a type of oil into the engine through the
carburetor to protect the internal engine components from moisture during extended
periods of storage. What is this procedure known as?

Check your answers with those on page 43.

PERSONAL WATERCRAFT THEORY OF OPERATION

The personal watercraft was patterned after jet-drive boats which
were first developed in the early 1960s. Personal watercraft have a
two-stroke engine with a water cooling system that uses the water
being ridden on as a coolant for the engine. There are a few single-
cylinder machines, but most watercraft engines are multiple-cylinder
designs that use two or three cylinders. Current displacement ranges
are from 500 cc to 1100 cc; engines have horsepower ratings of 50 hp
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