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1. 

SNOWMOBILE EXHAUST SYSTEM 

CROSS-REFERENCE 

The present application claims priority to U.S. Provisional 
Patent Application No. 61/665.944, filedon Jun. 29, 2012, the 
entirety of which is incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to exhaust systems for Snow 
mobiles. 

BACKGROUND 

In Snowmobiles, the muffler has conventionally been 
placed to the right side of the engine. Although this position 
allows the muffler to operate properly, the cowling Surround 
ing the engine and its components needs to be relatively wide 
in order to accommodate the muffler. 
The muffler also defines a fairly large volume in order to 

reduce the noise generated by the engine, and includes a 
complex system of baffles, chambers and noise absorbing 
materials, all of which result in a relatively heavy muffler. By 
placing the muffler laterally to the right of the longitudinal 
centerline of the snowmobile, the muffler generates a moment 
of inertia about the longitudinal centerline of the snowmobile 
which can have an adverse effect on the handling character 
istics of the snowmobile. 

In order to address this issue, in Some Snowmobiles, the 
muffler has been positioned completely in front of the engine 
compartment. In some Snowmobiles having a four-stroke 
engine, the muffler has also been positioned at a rear of the 
tunnel. While these positions of the muffler have a better 
lateral distribution of the weight of the muffler about the 
longitudinal centerline of the snowmobile, the muffler is then 
completely in front of or behind the center of gravity of the 
Snowmobile, thus increasing the moment of inertia about a 
lateral axis passing through the center of gravity, which can 
also have an adverse effect on the handling characteristics of 
the snowmobile. 

Therefore, there is a need for a snowmobile having a muf 
fler positioned so as to reduce moments of inertia resulting 
from the weight of the muffler. 

SUMMARY 

It is an object of the present invention to ameliorate at least 
Some of the inconveniences present in the prior art. 

In one aspect, a Snowmobile has a frame including a tunnel, 
a least one ski operatively connected to the frame, a seat 
disposed above the tunnel, a fuel tank disposed on the frame, 
and an engine connected to the frame. The engine is disposed 
forwardly of the fuel tank. The engine has at least one cylin 
der, at least one intake port fluidly communicating with the at 
least one cylinder, at least one exhaust port fluidly communi 
cating with the at least one cylinder, and a laterally extending 
output shaft defining an output shaft axis. An endless track is 
disposed at least in part under the tunnel and is operatively 
connected to the engine. An air intake system is fluidly con 
nected to the at least one intake port. An exhaust system is 
fluidly connected to the at least one exhaust port. The exhaust 
system includes a muffler. The muffler is disposed between 
the output shaft axis and the fuel tank in a longitudinal direc 
tion of the snowmobile. 

In a further aspect, the muffler passes through a vertical 
plane containing alongitudinal centerline of the Snowmobile. 
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2 
In an additional aspect, the muffler is completely disposed 

between the engine and the fuel tank in the longitudinal 
direction of the Snowmobile. 

In a further aspect, the at least one exhaust port is disposed 
on a front of the engine and the at least one intake port is 
disposed on a back of the engine. 

In an additional aspect, a laterally extending countershaft 
defines a countershaft axis. A continuously variable transmis 
sion has a driving pulley connected to the output shaft, a 
driven pulley connected to the countershaft, and a belt trans 
mitting power from the driving pulley to the driven pulley. A 
drive axle defines a drive axle axis and is operatively con 
nected to the countershaft and the endless track. The exhaust 
system further includes an exhaust pipe having an inlet fluidly 
communicating with the muffler and an outlet fluidly com 
municating with atmosphere. The outlet of the exhaust pipe 
and the continuously variable transmission are disposed on a 
same side of a longitudinal centerline of the Snowmobile. 

In a further aspect, at least a portion of the air intake system 
is disposed between the engine and the muffler in the longi 
tudinal direction of the snowmobile. 

In an additional aspect, the at least one exhaust port and the 
at least one intake port are disposed on a front of the engine. 

In a further aspect, a laterally extending countershaft 
defines a countershaft axis. A continuously variable transmis 
sion has a driving pulley connected to the output shaft, a 
driven pulley connected to the countershaft, and a belt trans 
mitting power from the driving pulley to the driven pulley. A 
drive axle defines a drive axle axis and is operatively con 
nected to the countershaft and the endless track. The exhaust 
system further includes an exhaust pipe having an inlet fluidly 
communicating with the muffler and an outlet fluidly com 
municating with atmosphere. The outlet of the exhaust pipe 
and the continuously variable transmission are disposed on a 
same side of a longitudinal centerline of the Snowmobile. 

In an additional aspect, the at least one cylinder is at least 
two cylinders. Each of the at least two cylinders has a cylinder 
axis. At least a portion of the muffler is disposed between two 
longitudinally extending vertical planes. One of the two lon 
gitudinally extending vertical planes contains one of the cyl 
inder axes. Another one of the two longitudinally extending 
Vertical planes contains another one of the cylinder axes. 

Inafurther aspect, the fuel tank is disposed on a front of the 
tunnel. 

In another aspect, aheat shield is disposed between the fuel 
tank and the muffler. 

In a further aspect, a laterally extending countershaft 
defines a countershaft axis. A continuously variable transmis 
sion has a driving pulley connected to the output shaft, a 
driven pulley connected to the countershaft, and a belt trans 
mitting power from the driving pulley to the driven pulley. A 
drive axle defines a drive axle axis and is operatively con 
nected to the countershaft and the endless track. The counter 
shaft axis is disposed between the muffler and the output shaft 
axis in the longitudinal direction of the snowmobile. 

In an additional aspect, a reduction gearing operatively 
connects the countershaft to the drive axle. The reduction 
gearing and continuously variable transmission are disposed 
on opposite sides of a longitudinal centerline of the Snowmo 
bile. 

In a further aspect, the muffler is disposed between the 
countershaft axis and the drive axle axis. 

In an additional aspect, the at least one exhaust port is 
disposed on a front of the engine. The exhaust system further 
includes: a tuned pipe fluidly connected to the at least one 
exhaust port, and an exhaust conduit fluidly connecting the 
tuned pipe to the muffler. 
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In a further aspect, the tuned pipe has an inlet, a first 
portion, a second generally U-shaped portion, a third portion 
and an outlet. The first portion is connected to the inlet. The 
first portion extends from the inlet forwardly and laterally in 
a first direction from the inlet. The second generally U-shaped 
portion is connected to the first portion. The second portion 
extends forwardly from the first portion, then laterally in a 
second direction across a longitudinally extending line pass 
ing through the inlet, and then rearwardly. The second direc 
tion is opposite the first direction. The third portion is con 
nected to the second portion. The third portion extends 
rearwardly and laterally in the first direction from the second 
portion to the outlet of the tuned pipe. The third portion 
extends across the longitudinally extending line passing 
through the inlet. The exhaust conduit is connected to the 
outlet of the tuned pipe. The exhaust conduit extends rear 
wardly from the outlet of the tuned pipe to the muffler. 

In an additional aspect, the exhaust system further includes 
an exhaust pipe having an inlet fluidly communicating with 
the muffler and an outlet fluidly communicating with atmo 
sphere. The outlet faces downwardly and is disposed between 
the output shaft axis and the fuel tank in the longitudinal 
direction of the snowmobile. 

In a further aspect, the exhaust system further includes an 
exhaust pipe having an inlet fluidly communicating with the 
muffler and an outlet fluidly communicating with atmo 
sphere. The outlet of the exhaust pipe is disposed laterally 
between the lateral sides of the engine. 

In another aspect, a Snowmobile has a frame including a 
tunnel, a least one ski operatively connected to the frame, a 
seat disposed above the tunnel, and an engine connected to the 
frame. The engine is disposed forwardly of the fuel tank. The 
engine has at least one cylinder, at least one intake port fluidly 
communicating with the at least one cylinder, at least one 
exhaust port fluidly communicating with the at least one 
cylinder, and a laterally extending output shaft defining an 
output shaft axis. A drive axle is operatively connected to the 
output shaft and defines an output shaft axis. An endless track 
is disposed at least in part under the tunnel and around the 
drive axle. The endless track is operatively connected to the 
drive axle. An air intake system is fluidly connected to the at 
least one intake port. An exhaust system is fluidly connected 
to the at least one exhaust port. The exhaust system includes 
a muffler. The muffler is disposed between the output shaft 
axis and the drive axle axis in a longitudinal direction of the 
snowmobile. 

In an additional aspect, the muffler passes through a verti 
cal plane containing alongitudinal centerline of the Snowmo 
bile. 

In a further aspect, the muffler is completely disposed 
between the engine and the drive axle axis in the longitudinal 
direction of the snowmobile. 

In an additional aspect, the at least one exhaust port is 
disposed on a front of the engine and the at least one intake 
port is disposed on a back of the engine. 

In a further aspect, at least a portion of the air intake system 
is disposed between the engine and the muffler in the longi 
tudinal direction of the snowmobile. 

In an additional aspect, the at least one exhaust port and the 
at least one intake port are disposed on a front of the engine. 

In a further aspect, the at least one cylinder is at least two 
cylinders. Each of the at least two cylinders has a cylinder 
axis. At least a portion of the muffler is disposed between two 
longitudinally extending vertical planes. One of the two lon 
gitudinally extending vertical planes contains one of the cyl 
inder axes. Another one of the two longitudinally extending 
Vertical planes contains another one of the cylinder axes. 
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4 
In an additional axis, a laterally extending countershaft 

defines a countershaft axis. A continuously variable transmis 
sion has a driving pulley connected to the output shaft, a 
driven pulley connected to the countershaft, and a belt trans 
mitting power from the driving pulley to the driven pulley. 
The drive axle is operatively connected to the countershaft. 
The countershaft axis is disposed between the muffler and the 
output shaft axis in the longitudinal direction of the Snowmo 
bile. 

In a further aspect, a reduction gearing operatively con 
nects the countershaft to the drive axle. The reduction gearing 
and continuously variable transmission are disposed on oppo 
site sides of a longitudinal centerline of the snowmobile. 

In an additional aspect, the muffler is disposed between the 
countershaft axis and the drive axle axis. 

In a further aspect, the at least one exhaust port is disposed 
on a front of the engine. The exhaust system further includes: 
a tuned pipe fluidly connected to the at least one exhaust port, 
and an exhaust conduit fluidly connecting the tuned pipe to 
the muffler. 

In an additional aspect, the tuned pipe has an inlet, a first 
portion, a second generally U-shaped portion, a third portion 
and an outlet. The first portion is connected to the inlet. The 
first portion extends from the inlet forwardly and laterally in 
a first direction from the inlet. The second generally U-shaped 
portion is connected to the first portion. The second portion 
extends forwardly from the first portion, then laterally in a 
second direction across a longitudinally extending line pass 
ing through the inlet, and then rearwardly. The second direc 
tion is opposite the first direction. The third portion is con 
nected to the second portion. The third portion extends 
rearwardly and laterally in the first direction from the second 
portion to the outlet of the tuned pipe. The third portion 
extends across the longitudinally extending line passing 
through the inlet. The exhaust conduit is connected to the 
outlet of the tuned pipe. The exhaust conduit extends rear 
wardly from the outlet of the tuned pipe to the muffler. 

In a further aspect, the exhaust system further includes an 
exhaust pipe having an inlet fluidly communicating with the 
muffler and an outlet fluidly communicating with atmo 
sphere. The outlet faces downwardly and is disposed between 
the output shaft axis and the drive axle axis in the longitudinal 
direction of the Snowmobile. 

In an additional aspect, the exhaust system further includes 
an exhaust pipe having an inlet fluidly communicating with 
the muffler and an outlet fluidly communicating with atmo 
sphere. The outlet of the exhaust pipe is disposed laterally 
between the lateral sides of the engine. 

For purposes of this application, terms related to spatial 
orientation Such as forwardly, rearwardly, upwardly, down 
wardly, left, and right, are as they would normally be under 
stood by a driver of the vehicle sitting thereon in a normal 
riding position. 

Embodiments of the present invention each have at least 
one of the above-mentioned object and/or aspects, but do not 
necessarily have all of them. It should be understood that 
Some aspects of the present invention that have resulted from 
attempting to attain the above-mentioned object may not sat 
isfy this object and/or may satisfy other objects not specifi 
cally recited herein. 

Additional and/or alternative features, aspects, and advan 
tages of embodiments of the present invention will become 
apparent from the following description, the accompanying 
drawings, and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, as well 
as other aspects and further features thereof, reference is 
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made to the following description which is to be used in 
conjunction with the accompanying drawings, where: 

FIG. 1 is a left side elevation view of a snowmobile; 
FIG. 2 is a top plan view of the Snowmobile of FIG. 1; 
FIG. 3 is a left side elevation view of a portion of a frame, 

power pack and associated components of the Snowmobile of 
FIG. 1: 

FIG. 4 is a top plan view of the portion of the frame, power 
pack and associated components of the Snowmobile of FIG. 
1; 

FIG. 5 is a left side elevation view of the portion of the 
frame, power pack and associated components of the Snow 
mobile of FIG. 1 with a continuously variable transmission 
removed; 

FIG. 6 is a left side elevation view of the engine, the air 
intake system and exhaust system of the snowmobile of FIG. 
1; 

FIG. 7 is a right side elevation view of the engine, a portion 
of the air intake system and exhaust system of the Snowmobile 
of FIG. 1; 

FIG. 8 is a top plan view of the engine, the portion of the air 
intake system and exhaust system of the snowmobile of FIG. 
1; 

FIG.9 is a front elevation view of the engine, the portion of 
the air intake system and exhaust system of the Snowmobile of 
FIG. 1: 

FIG.10 is a rear elevation view of the engine, the portion of 
the air intake system and exhaust system of the Snowmobile of 
FIG. 1: 

FIG. 11 is a left side elevation view of the portion of the 
frame, an alternative embodiment of a power pack and asso 
ciated components of the snowmobile of FIG. 1 with a con 
tinuously variable transmission removed; 

FIG. 12 is a left side elevation view of the engine of the 
power pack of FIG. 11, and the exhaust system of the snow 
mobile of FIG. 1; and 

FIG. 13 is a left side elevation view of the portion of the 
frame, another alternative embodiment of a power pack and 
associated components of the snowmobile of FIG. 1 with a 
continuously variable transmission removed. 

DETAILED DESCRIPTION 

As can be seen in FIGS. 1 and 2, a snowmobile 10 includes 
a forward end 12 and a rearward end 14 that are defined 
consistently with a travel direction of the snowmobile 10. The 
snowmobile 10 includes a frame 16 that includes a tunnel 18, 
an engine cradle 20 and a Suspension module 21 as described 
in greater detail below. A front Suspension 22 is connected to 
the Suspension module. The tunnel 18 generally consists of 
one or more pieces of sheet metal bent to form an inverted 
U-shape. As can be seen in FIG. 4, the tunnel 18 has a width 
W. The tunnel 18 extends rearwardly along the longitudinal 
centerline 61 of the snowmobile 10 and is connected at the 
front to the engine cradle 20. An engine 24, which is sche 
matically illustrated in FIG.1, is mounted to the engine cradle 
20 of the frame 16. Two skis 26 are positioned at the forward 
end 12 of the Snowmobile 10 and are attached to the front 
Suspension 22 through a pair of front Suspension assemblies 
28. Each front suspension assembly 28 includes a ski leg 30, 
a pair of A-arms 32 and a shock absorber 29 for operatively 
connecting the respective skis 26 to a steering column 34. 
Other types of front suspension assemblies 28 are contem 
plated, such as a Swing-arm or a telescopic suspension. It is 
also contemplated that the snowmobile 10 could have only 
one ski 26. A steering device in the form of a handlebar 36, 
positioned forward of a rider, is attached to the upper end of 
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6 
the steering column 34 to allow the rider to rotate the ski legs 
30 and thus the skis 26, in order to steer the snowmobile 10. 
U.S. Pat. No. 8,037.961, issued Oct. 18, 2011, the entirety of 
which is incorporated herein by reference, provides addi 
tional details regarding a steering assembly and front Suspen 
sion assemblies suitable for the snowmobile 10. 
An endless drive track 65 is positioned at the rear end 14 of 

the snowmobile 10. The endless drive track 65 is disposed 
generally under the tunnel 18, and is operatively connected to 
the engine 24 as will be described in greater detail below. The 
endless drive track 65 is driven to run about a rear suspension 
assembly 42 for propelling the snowmobile 10. The rear 
Suspension assembly 42 includes a pair of slide rails 44 in 
sliding contact with the endless drive track 65. The rear sus 
pension assembly 42 also includes two shock absorbers 46. 
which may further include a coil spring (not shown) Sur 
rounding the individual shock absorbers 46. Suspension arms 
48 and 50 are provided to attach the slide rails 44 to the frame 
16. Multiple idler wheels 52 are also provided in the rear 
Suspension assembly 42. 
At the front end 12 of the snowmobile 10, fairings 54 

enclose the engine 24, thereby providing an external shell 
protecting the engine 24 and its associated components. The 
fairings 54 include a hood and side panels that can be opened 
to allow access to the engine 24 when this is required, for 
example, for inspection or maintenance of the engine 24. In 
the particular snowmobile 10 shown in FIG. 1, the side panels 
can be opened along a vertical axis to Swing away from the 
snowmobile 10. A windshield 56 is connected to the fairings 
54 near the front end 12 of the snowmobile 10 or alternatively 
directly to the handlebar 36. The windshield 56 acts as a 
windscreen to lessen the force of the air on the rider while the 
snowmobile 10 is moving. 
A straddle-type seat 58 is positioned atop the frame 16 and 

more specifically on the fuel tank 70. Two footrests 60 are 
positioned on opposite sides of the snowmobile 10 below the 
seat 58 to accommodate the driver's feet. 

Turning now to FIGS.3 to 5, the frame 16 will be described 
in more detail. The Suspension module 21 is connected to the 
front of the engine cradle 20. The suspension module 21 
provides a number of brackets 62 used to connect the A-arms 
32 and shock absorbers 29 of the front suspension assemblies 
28. Two frame members 64 are connected to the top of the 
sides of the Suspension module 21 and extend upwardly, 
rearwardly and laterally inwardly therefrom to a top central 
bracket 66. The steering column 34 passes through the top 
central bracket 66. Another frame member 68 extends down 
wardly and rearwardly from the top central bracket 66 and 
connects to a top of a front end of a fuel tank 70 of the 
snowmobile 10. The frame members 64 and 68 and the top 
central bracket 66 form together a pyramidal-like structure 
that enhances the torsional and structural rigidity of the frame 
16. The fuel tank 70 is connected to the top of the tunnel 18 at 
a front thereof. In the present embodiment, the fuel tank 70 is 
made of rigid material that allows it to Support and transfer 
loads between the tunnel 18 and the frame member 68. As 
such, in the present embodiment, the fuel tank 70 forms part 
of the frame 16. It is contemplated that the fuel tank 70 could 
be separate from the frame 16 and not bear the structural loads 
applied to the frame 16. In such an embodiment, the fuel tank 
70 would be located in the same position, but the frame 
member 68 would not be connected to the fuel tank 70 as 
shown. Instead, the frame member 68 could be replaced with 
two frame members extending downwardly, rearwardly and 
outwardly from the top central bracket 66 and be connected at 
their lower ends to the tunnel 18 such that the fuel tank 70 is 
disposed laterally between these frame members. It is con 
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templated that the fuel tank 70 could be disposed elsewhere 
on the frame 16 rearwardly of the engine 24. The frame 16 has 
other elements and features not described herein for simplic 
ity. 
A power pack for powering the endless drive track 65 will 

now be described with reference to FIGS. 3 to 5. The power 
pack includes, but is not limited to, the engine 24, a variable 
ratio belt transmission system, also known as a continuously 
variable transmission or CVT 72, a reduction gearing 74, a 
countershaft 76 and a drive axle 78. 
The engine 24 is a two-cylinder, two-cycle internal com 

bustion engine. It is contemplated that the engine 24 could be 
of any other type, such as a four-cycle internal combustion 
engine. The engine 24 is disposed transversely in the engine 
cradle 20 and rests on vibration dampers 80 to reduce the 
transmission of vibrations from the engine 24 to the frame 16. 
The vibration dampers 80 are rubber mounts. The engine 24 
comprises a crankshaft (not shown) that is integrally formed 
with an output shaft 82. The crankshaft and output shaft 82 
rotate about a horizontally disposed output shaft axis 84 that 
extends generally transversely to the longitudinal centerline 
61 of the snowmobile 10. It is contemplated that the crank 
shaft and output shaft 82 could be separate shafts disposed 
coaxially such that the crankshaft drives the output shaft 82. 
It is also contemplated that the crankshaft and output shaft 82 
could be separate shafts that are offset from one another and 
could also rotate at different speeds relative to one another. 
As can be seen in FIGS. 3 and 4, the CVT 72 is disposed on 

a left side of the engine 24 and includes a driving pulley 86 
coupled to rotate with the output shaft 82 of the engine 24 and 
a driven pulley 88 coupled to the left end of the transversely 
mounted countershaft 76 to rotate with the countershaft 76. A 
drive belt 90 disposed around the pulleys 86, 88 transmits 
power from the driving pulley 86 to the driven pulley 88. The 
driving pulley 88 includes a pair of opposed frustoconical belt 
drive sheaves (one fixed sheave and one moving sheave) 
between which the drive belt 90 is located. The sheaves are 
biased apart, and the driving pulley 86 incorporates a cen 
trifugally operated mechanism that acts to urge the moving 
sheave towards the fixed sheave with a force that increases 
with increasing output shaft speed so that as the engine speed 
increases, the reduction ratio of the CVT 72 decreases. The 
driven pulley 88 includes a pair of frustoconical belt drive 
sheaves between which the drive belt 90 is located. The driven 
pulley 88 reacts to the torque from the endless drive track 65 
by separation of its sheaves which allows the drive belt 90 to 
engage the driven pulley 88 at a diameter that is progressively 
reduced as the torque increases or that is progressively 
increased as the torque decreases. When the driving pulley 86 
increases its diameter, the driven pulley 88 decreases its effec 
tive diameter and vice versa, thus keeping the drive belt 90 in 
tension. The drive belt 90 is made of rubber, but it is contem 
plated that it could be made of metal. 
As can be seen, the countershaft 76 traverses the width of 

the engine cradle 20, is disposed rearwardly of the engine 24 
and defines a countershaft axis 92. The reduction gearing 74 
is disposed on a right side of the engine 24. The right end of 
the countershaft 76 is connected to an input member of the 
reduction gearing 74. The input member of the reduction 
gearing 74 consists of a small sprocket (not shown) connected 
to the countershaft 76. An output member of the reduction 
gearing 74 is connected to the drive axle 78. The output 
member consists of a sprocket (not shown) that is larger than 
the sprocket of the input member and is connected to the drive 
axle 78. The output member is driven via a chain (not shown) 
by the input member. It is also contemplated that the output 
member could be driven via gears by the input member. The 
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input member, the output member, and the chain are enclosed 
within the housing of the reduction gearing 74. The drive axle 
78 is disposed in the tunnel 18 and carries sprocket wheels 
(not shown) that form a driving connection with the endless 
drive track 65. The drive axle 78 defines a drive axle axis 94. 

It is contemplated that the reduction gear 74 could be 
disposed on the left side of the engine 24 and that the CVT 72 
could be disposed on the right side of the engine 24. 
The driving pulley 86 rotates at the same speed as the 

output shaft 82. The speed of rotation of the countershaft 76 
is determined in accordance with the instantaneous ratio of 
the CVT 72. The drive axle 78 rotates at a lower speed than the 
countershaft 76 since the reduction gearing 74 has a reduction 
ratio. 
The engine 24 has two air intakeports (one per cylinder) on 

arear side thereofthat fluidly communicate with the cylinders 
of the engine 24. An air intake system 96 is connected to the 
air intake ports to Supply air to the engine 24. As can be seen 
in FIG. 5, the air intake system 96 includes an air intake 
manifold 98, an air intake controller 100 and an air box 102 
(completely shown in FIG. 6 and only a lower portion of 
which is shown in the other figures). The air intake manifold 
98 is connected to the rear side of the engine 24 so as to fluidly 
communicate with the air intake ports. As can be seen in FIG. 
5, the air intake manifold 98 extends upwardly from the air 
intake ports so as to be disposed between the countershaft 76 
and the engine 24 in a longitudinal direction of the Snowmo 
bile 10. The air intake controller 100 is connected to the top of 
the air intake manifold 98. It is contemplated that two intake 
controllers 100 could be used. The air intake controller 100 
includes a valve (not shown) that controls the flow of air to the 
engine 24. It is contemplated that the air control devices could 
be in the form of a carburetor or a throttle body. The air box 
102 is connected to the top of the air intake controller 100. 
The air box 102 defines the inlet (not shown) of the air intake 
system 96. The inlets 104 (FIG. 6) of the air intake system 96 
faces toward a left of the snowmobile 10. The airbox 102 has 
an air filter (not shown) disposed inside of it. 
The engine 24 has two exhaust ports (one per cylinder) 

disposed on a front side of the engine 24 that fluidly commu 
nicate with the cylinders of the engine 24. An exhaust system 
150 fluidly communicates with the engine 24 to exhaust the 
gases from the combustion process. The exhaust system 150 
will now be described in more detail with reference to FIGS. 
5 to 10. The exhaust system 150 has an exhaust manifold 152 
connected to the front of the engine 24 to fluidly communicate 
with the two exhaust ports. An outlet of the exhaust manifold 
152 is connected to an inlet of a tuned pipe 154. The tuned 
pipe 154 has a diverging portion 156 connected to a generally 
U-shaped diverging portion 158 that is connected to a con 
verging portion 160. The diverging portion 156 extends for 
wardly and to the right from the inlet of the tuned pipe 154. 
The generally U-shaped diverging portion 158 extends for 
wardly from the diverging portions 156, then left across a 
longitudinally extending line 162 (FIG. 8) passing through 
the inlet of the tuned pipe 154, and then rearwardly. The 
converging portion 160 extends rearwardly, upwardly and to 
the right across the line 162 from the U-shaped diverging 
portion 158 to an outlet of the tuned pipe 154. As can be seen 
in FIG. 4, the tuned pipe 154 has a width that is smaller than 
a width W of the tunnel 18. The tuned pipe 154 is disposed 
laterally between vertical planes (not shown) containing the 
side walls of the tunnel 18. 
An exhaust conduit 164 is connected to the outlet of the 

tuned pipe 154 and extends rearwardly and upwardly there 
from. As can be seen, the majority of the exhaust conduit 164 
is disposed to the right of the engine 24 and of the tuned pipe 
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154. The exhaust conduit 164 includes a curved exhaust pipe 
166, a muffler 168 and another curved exhaust pipe 170. It is 
contemplated that the muffler 168 could be replaced with an 
exhaust pipe. 
The exhaust pipe 170 is connected to a right end of a 

muffler 172. As can be seen in FIG. 8, the majority of the 
exhaust conduit 164 is disposed to the right of the muffler 172. 
The muffler 172 is connected by a pipe 173 to a muffler 174 
disposed below and rearwardly of the muffler 172. The muf 
fler 174 is connected by a pipe 175 to a muffler 176 disposed 
below and forwardly of the muffler 174. As a result, as can be 
seen in FIGS. 5 to 7, the mufflers 172,174, 176 are arranged 
in an arcuate pattern. As can be seen in FIG. 5, the mufflers 
172 and 174 are completely disposed vertically higher than a 
top of a front portion of the tunnel 18 and the muffler 176 is 
partially disposed vertically higher than the top of the front 
portion of the tunnel 18. As can also be seen in FIG. 5, the 
mufflers 172,174, 176 are completely disposed between the 
fuel tank 70 and the engine 24 (and therefore the output shaft 
axis 84) in a longitudinal direction of the snowmobile 10. The 
mufflers 172,174, 176 are also completely disposed between 
the drive axle axis 94 and the engine 24 (and therefore the 
output shaft axis 84) in a longitudinal direction of the snow 
mobile 10. The mufflers 174 and 176 are completely disposed 
between the fuel tank 70 and the countershaft axis 92 and 
between the drive axle axis 94 and the countershaft axis 92 in 
the longitudinal direction of the snowmobile 10. The muffler 
172 is partially disposed between the fuel tank 70 and the 
countershaft axis 92 and between the drive axle axis 94 and 
the countershaft axis 92 in the longitudinal direction of the 
snowmobile. The countershaft axis 92 is disposed between 
the mufflers 174, 176 and the output shaft axis 84 in the 
longitudinal direction of the snowmobile 10. The air intake 
manifold 98 is disposed between the mufflers 172, 174, 176 
and the engine 24 in the longitudinal direction of the Snow 
mobile 10. A heat shield 178 (FIGS. 3 to 6) is disposed 
between the fuel tank 70 and the mufflers 172,174, 176 in the 
longitudinal direction of the snowmobile 10. The heat shield 
178 has two forwardly extending sides (not shown in FIG. 6 
for clarity) between which the mufflers 172, 174, 176 are 
disposed in a lateral direction of the snowmobile 10. 
As best seen in FIGS. 8 and 10, the mufflers 172,174, 176 

extend laterally across a vertical plane 180 containing the 
longitudinal centerline 61 of the snowmobile 10. Also, each 
of the mufflers 172,174, 176 has a portion disposed between 
the two longitudinally extending vertical planes 182 contain 
ing the cylinder axes of the cylinders of the engine 24. The 
center of gravity of each of the mufflers 172,174, 176 (only 
the center of gravity 171 of the muffler 172 being shown in 
FIG. 8) is also disposed between the two planes 182. In 
embodiments where then engine 24 has more than two cyl 
inders, each of the mufflers 172, 174, 176 has a portion 
disposed between the two longitudinally extending vertical 
planes 182 containing the cylinder axes of the left and right 
outermost cylinders of the engine 24. The mufflers 172,174. 
176 are disposed laterally between vertical planes (not 
shown) containing the side walls of the tunnel 18. As can be 
seen in FIG. 8, the width D1 of the tuned pipe 154 is greater 
than the width D2 of the mufflers 172 and 174. The width W. 
of the tunnel 18 is also greater than the width of the mufflers 
172, 174, 176. As can be seen in FIG. 10, the muffler 176 is 
narrower than the mufflers 172 and 174. 
By positioning the mufflers 172, 174, 176 as shown, they 

are in proximity to the center of gravity of the snowmobile 10 
thus reducing a moment of inertia generated by the mufflers 
172,174, 176 about a lateral axis passing through the center 
of gravity. Also, since the mufflers 172, 174, 176 also cross 
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10 
the longitudinal centerline 61, a moment of inertia generated 
by the mufflers 172, 174, 176 about the longitudinal center 
line 61 is reduced. 

It is contemplated that the mufflers 172,174, 176 could be 
replaced by a single muffler defining therein multiple cham 
bers and/or baffles. It is also contemplated that one of the 
mufflers 172, 174, 176 could be omitted or that additional 
mufflers could be added. 
An exhaust pipe 184 has an inlet connected to a bottom left 

side of the muffler 176. The exhaust pipe 184 extends down 
wardly and forwardly from the muffler 176. The outlet 186 of 
the exhaust pipe 184 is disposed below the engine cradle 20 
and faces downwardly to communicate the exhaust system 
150 with the atmosphere. In a lateral direction, the outlet 186 
of the exhaust pipe 184 is disposed laterally between the 
lateral sides of the engine 24 as can be seen in FIGS.9 and 10. 
In a longitudinal direction of the snowmobile 10, the outlet 
186 of the exhaust pipe 184 is disposed between the output 
shaft axis 84 and the fuel tank 70 and between the output shaft 
axis 84 and the drive axle axis 94. 

In an alternative embodiment illustrated in FIGS. 11 and 
12, the engine 24 is replaced with an engine 24'. For simplic 
ity, elements that correspond to those described in the 
embodiment above have been labelled with the same refer 
ence numerals. The engine 24' is inclined rearwardly, thus 
moving even more weight toward the center of gravity of the 
snowmobile 10. The engine 24' has its air intake ports and 
exhaust ports on the front of the engine 24', with the air intake 
ports disposed below the exhaust ports. As such, in this 
embodiment, the air intake system 96 is replaced with an air 
intake system 96 extending forwardly of the engine 24' below 
the tuned pipe 154. Like the air intake system 96, the air intake 
system 96" has an air intake manifold 98', an air intake con 
troller 100' and an air box 102 schematically shown in FIG. 
12. The air intake manifold 98, the air intake controller 100' 
and the air box 102 are shaped to fit in the space defined 
between the tuned pipe 152, the suspension module 21, the 
fairings 54 and the engine 24'. In this embodiment, the 
exhaust system 150 has been replaced with an exhaust system 
150'. The exhaust system 150' is identical to the exhaust 
system 150 except for the exhaust manifold 152 which has 
been replaced with an exhaust manifold 152 adapted to con 
nect to the inclined engine 24'. It is contemplated that the 
tuned pipe 154 could be shaped differently in order to accom 
modate the air box 102'. 
As can be seen in FIG. 12, a plane 188 containing both 

cylinder axes of the engine 24' and the output shaft axis 84 
passes through the muffler 172. Although not specifically 
shown, both cylinder axes also pass through the muffler 172. 
As can also be seen in FIG. 12, the mufflers 174 and 176 are 
completely disposed between the plane 188 and the drive axle 
axis 94 in a longitudinal direction of the snowmobile 10. 

FIG. 13 illustrates an alternative embodiment of the 
embodiment illustrated in FIGS. 11 and 12. For simplicity, 
elements that correspond to those described in the embodi 
ments above have been labelled with the same reference 
numerals. In this embodiment, the exhaust system 150' has 
been replaced with an exhaust system 150". The exhaust 
system 150" is identical to the exhaust system 150' except for 
the exhaust conduit 164 which has been replaced by an 
exhaust conduit 164" and the mufflers 172, 174, 176 which 
have been replaced by a single muffler 190. The exhaust 
conduit 164" is an exhaust pipe that extends rearwardly and 
upwardly from the outlet of the tuned pipe 154 on a right side 
of the engine 24'. The other end of the exhaust conduit 164" is 
connected to the right side of the muffler 190 near a top 
thereof so as to fluidly communicate the tuned pipe 154 with 
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the muffler 190. The muffler 190 has a number of chambers 
and/or baffles defined therein. The inlet of the exhaust pipe 
184 has an inlet connected to the bottom left side of the 
muffler 190. 
The muffler 190 is completely disposed between the fuel 

tank 70 and the output shaft axis 84 in a longitudinal direction 
of the snowmobile 10. The muffler 190 is also completely 
disposed between the drive axle axis 94 and the output shaft 
axis 84 in a longitudinal direction of the snowmobile 10. A 
majority of the muffler 190 is disposed between the fuel tank 
70 and the countershaft axis 92 and between the drive axle 
axis 94 and the countershaft axis 92 in the longitudinal direc 
tion of the snowmobile 10. A majority of the muffler 190 is 
also disposed between the plane 188 and the drive axle axis 94 
in the longitudinal direction of the snowmobile 10. The plane 
188 passes through the upper portion of the muffler 190. The 
muffler 190 extends laterally across the vertical plane con 
taining the longitudinal centerline 61 of the snowmobile 10. 
The muffler 190 has a portion disposed between the two 
longitudinally extending vertical planes containing the cylin 
der axes of the cylinders of the engine 24. A heat shield 178" 
is disposed between the fuel tank 70 and the muffler 190 in the 
longitudinal direction of the snowmobile 10. The heat shield 
178" lacks the two forwardly extending sides of the heat 
shield 178, but it is contemplated that such sides could be 
provided. 
By positioning the muffler 190 as shown, the center of 

gravity 192 of the muffler 190 is disposed higher than both the 
center of gravity 194 of the engine 24' and the center of 
gravity 196 of the snowmobile 10. The center of gravity 192 
of the muffler 190 is also disposed between the center of 
gravity 194 of the engine 24' and the center of gravity 196 of 
the snowmobile 10 in a longitudinal direction of the snow 
mobile 10. The center of gravity 192 of the muffler 190 is also 
in proximity to the center of gravity 196 of the snowmobile 10 
thus reducing a moment of inertia generated by the muffler 
190 about a lateral axis passing through the center of gravity 
196. Also, since the muffler 190 also crosses the longitudinal 
centerline 61, a moment of inertia generated by the muffler 
190 about the longitudinal centerline 61 is reduced. 

Modifications and improvements to the above-described 
embodiments of the present invention may become apparent 
to those skilled in the art. The foregoing description is 
intended to be exemplary rather than limiting. The scope of 
the present invention is therefore intended to be limited solely 
by the scope of the appended claims. 
What is claimed is: 
1. A Snowmobile comprising: 
a frame including a tunnel; 
a least one ski operatively connected to the frame; 
a seat disposed above the tunnel; 
a fuel tank disposed on the frame; 
an engine connected to the frame, the engine being dis 

posed forwardly of the fuel tank, the engine having at 
least one cylinder, at least one intake port fluidly com 
municating with the at least one cylinder, at least one 
exhaust port fluidly communicating with the at least one 
cylinder, and a laterally extending output shaft defining 
an output shaft axis; 

an endless track disposed at least in part under the tunnel 
and being operatively connected to the engine; 

an air intake system fluidly connected to the at least one 
intake port; and 

an exhaust system fluidly connected to the at least one 
exhaust port, the exhaust system including a muffler, the 
muffler being disposed between the output shaft axis and 
the fuel tank in a longitudinal direction of the Snowmo 
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12 
bile, the muffler passing through a vertical plane con 
taining a longitudinal centerline of the Snowmobile. 

2. The snowmobile of claim 1, wherein the muffler is 
completely disposed between the engine and the fuel tank in 
the longitudinal direction of the snowmobile. 

3. The Snowmobile of claim 1, wherein the at least one 
exhaust port is disposed on a front of the engine and the at 
least one intake port is disposed on a back of the engine. 

4. The snowmobile of claim3, further comprising: 
a laterally extending countershaft defining a countershaft 

axis; 
a continuously variable transmission having a driving pull 

ley connected to the output shaft, a driven pulley con 
nected to the countershaft, and a belt transmitting power 
from the driving pulley to the driven pulley; and 

a drive axle defining a drive axle axis and being operatively 
connected to the countershaft and the endless track; 

wherein the exhaust system further includes an exhaust 
pipe having an inlet fluidly communicating with the 
muffler and an outlet fluidly communicating with atmo 
sphere; and 

wherein the outlet of the exhaust pipe and the continuously 
variable transmission are disposed on a same side of the 
longitudinal centerline of the Snowmobile. 

5. The snowmobile of claim3, wherein at least a portion of 
the air intake system is disposed between the engine and the 
muffler in the longitudinal direction of the snowmobile. 

6. The Snowmobile of claim 1, wherein the at least one 
exhaust port and the at least one intake port are disposed on a 
front of the engine. 

7. The snowmobile of claim 6, further comprising: 
a laterally extending countershaft defining a countershaft 

axis; 
a continuously variable transmission having a driving pull 

ley connected to the output shaft, a driven pulley con 
nected to the countershaft, and a belt transmitting power 
from the driving pulley to the driven pulley; and 

a drive axle defining a drive axle axis and being operatively 
connected to the countershaft and the endless track; 

wherein the exhaust system further includes an exhaust 
pipe having an inlet fluidly communicating with the 
muffler and an outlet fluidly communicating with atmo 
sphere; and 

wherein the outlet of the exhaust pipe and the continuously 
variable transmission are disposed on a same side of the 
longitudinal centerline of the Snowmobile. 

8. The snowmobile of claim 1, wherein the fuel tank is 
disposed on a front of the tunnel. 

9. The Snowmobile of claim 8, further comprising a heat 
shield disposed between the fuel tank and the muffler. 

10. The snowmobile of claim 1, further comprising: 
a laterally extending countershaft defining a countershaft 

aX1S, 
a continuously variable transmission having a driving pull 

ley connected to the output shaft, a driven pulley con 
nected to the countershaft, and a belt transmitting power 
from the driving pulley to the driven pulley; and 

a drive axle defining a drive axle axis and being operatively 
connected to the countershaft and the endless track; 

wherein the countershaft axis is disposed between at least 
a portion of the muffler and the output shaft axis in the 
longitudinal direction of the snowmobile. 

11. The snowmobile of claim 10, further comprising a 
reduction gearing operatively connecting the countershaft to 
the drive axle; and 
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wherein the reduction gearing and continuously variable 
transmission are disposed on opposite sides of the lon 
gitudinal centerline of the snowmobile. 

12. The snowmobile of claim 10, wherein the muffler is 
disposed between the countershaft axis and the drive axle 
axis. 

13. The snowmobile of claim 1, wherein the at least one 
exhaust port is disposed on a front of the engine; and 

the exhaust system further includes: 
a tuned pipe fluidly connected to the at least one exhaust 

port; and 
an exhaust conduit fluidly connecting the tuned pipe to 

the muffler. 
14. The Snowmobile of claim 13, wherein the tuned pipe 

has: 
an inlet; 
a first portion connected to the inlet, the first portion 

extending from the inlet forwardly and laterally in a first 
direction from the inlet; 

a second generally U-shaped portion connected to the first 
portion, the second portion extending forwardly from 
the first portion, then laterally in a second direction 
across a longitudinally extending line passing through 
the inlet, the second direction being opposite the first 
direction, and then rearwardly; and 

a third portion connected to the second portion, the third 
portion extending rearwardly and laterally in the first 
direction from the second portion to an outlet of the 
tuned pipe, the third portion extending across the longi 
tudinally extending line passing through the inlet; 

wherein the exhaust conduit is connected to the outlet of 
the tuned pipe; and 

wherein the exhaust conduit extends rearwardly from the 
outlet of the tuned pipe to the muffler. 

15. The snowmobile of claim 1, wherein the exhaust sys 
tem further includes an exhaust pipe having an inlet fluidly 
communicating with the muffler and an outlet fluidly com 
municating with atmosphere; and 

wherein the outlet faces downwardly and is disposed 
between the output shaft axis and the fuel tank in the 
longitudinal direction of the snowmobile. 

16. The snowmobile of claim 1, wherein the exhaust sys 
tem further includes an exhaust pipe having an inlet fluidly 
communicating with the muffler and an outlet fluidly com 
municating with atmosphere; and 

wherein the outlet of the exhaust pipe is disposed laterally 
between lateral sides of the engine. 

17. A snowmobile comprising: 
a frame including a tunnel; 
a least one ski operatively connected to the frame; 
a seat disposed above the tunnel; 
a fuel tank disposed on the frame; 
an engine connected to the frame, the engine being dis 

posed forwardly of the fuel tank, the engine having at 
least two cylinders, at least two intake ports fluidly com 
municating with the at least two cylinders, at least two 
exhaust ports fluidly communicating with the at least 
two cylinders, and a laterally extending output shaft 
defining an output shaft axis; 

an endless track disposed at least in part under the tunnel 
and being operatively connected to the engine; 

an air intake system fluidly connected to the at least two 
intake ports; and 

an exhaust system fluidly connected to the at least two 
exhaust ports, the exhaust system including a muffler, 
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14 
the muffler being disposed between the output shaft axis 
and the fuel tank in a longitudinal direction of the Snow 
mobile, 

each of the at least two cylinders having a cylinder axis; 
at least a portion of the muffler being disposed between two 

longitudinally extending vertical planes; 
one of the two longitudinally extending vertical planes 

containing one of the cylinder axes; and 
another one of the two longitudinally extending vertical 

planes containing another one of the cylinder axes. 
18. The snowmobile of claim 17, wherein the muffler 

passes through a vertical plane containing a longitudinal cen 
terline of the Snowmobile. 

19. The Snowmobile of claim 17, wherein the muffler is 
completely disposed between the engine and the fuel tank in 
the longitudinal direction of the snowmobile. 

20. A Snowmobile comprising: 
a frame including a tunnel; 
a least one ski operatively connected to the frame; 
a seat disposed above the tunnel; 
an engine connected to the frame, the engine being dis 

posed forwardly of the fuel tank, the engine having at 
least one cylinder, at least one intake port fluidly com 
municating with the at least one cylinder, at least one 
exhaust port fluidly communicating with the at least one 
cylinder, and a laterally extending output shaft defining 
an output shaft axis; a drive axle operatively connected 
to the output shaft and defining a drive axle axis; 

an endless track disposed at least in part under the tunnel 
and around the drive axle, the endless track being opera 
tively connected to the drive axle; 

an air intake system fluidly connected to the at least one 
intake port; and 

an exhaust system fluidly connected to the at least one 
exhaust port, the exhaust system including a muffler, the 
muffler being disposed between the output shaft axis and 
the drive axle axis in a longitudinal direction of the 
Snowmobile, wherein the muffler passes through a ver 
tical plane containing a longitudinal centerline of the 
Snowmobile. 

21. The Snowmobile of claim 20, wherein the muffler is 
completely disposed between the engine and the drive axle 
axis in the longitudinal direction of the snowmobile. 

22. The snowmobile of claim 20, wherein the at least one 
exhaust port is disposed on a front of the engine and the at 
least one intake port is disposed on a back of the engine. 

23. The snowmobile of claim 22, wherein at least a portion 
of the air intake system is disposed between the engine and 
the muffler in the longitudinal direction of the snowmobile. 

24. The snowmobile of claim 20, wherein the at least one 
exhaust port and the at least one intake port are disposed on a 
front of the engine. 

25. The snowmobile of claim 20, wherein: 
the at least one cylinder is at least two cylinders; 
each of the at least two cylinders has a cylinder axis; 
at least a portion of the muffler is disposed between two 

longitudinally extending vertical planes; 
one of the two longitudinally extending vertical planes 

contains one of the cylinder axes; and 
another one of the two longitudinally extending vertical 

planes contains another one of the cylinder axes. 
26. The snowmobile of claim 20, further comprising: a 

laterally extending countershaft defining a countershaft axis; 
a continuously variable transmission having a driving pulley 
connected to the output shaft, a driven pulley connected to the 
countershaft, and a belt transmitting power from the driving 
pulley to the driven pulley, wherein the drive axle is opera 
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tively connected to the countershaft; and wherein the coun 
tershaft axis is disposed between the muffler and the output 
shaft axis in the longitudinal direction of the snowmobile. 

27. The snowmobile of claim 26, further comprising a 
reduction gearing operatively connecting the countershaft to 
the drive axle; and 

wherein the reduction gearing and continuously variable 
transmission are disposed on opposite sides of the lon 
gitudinal centerline of the snowmobile. 

28. The Snowmobile of claim 26, wherein the muffler is 
disposed between the countershaft axis and the drive axle 
aX1S. 

29. The snowmobile of claim 20, wherein the at least one 
exhaust port is disposed on a front of the engine; and 

the exhaust system further includes: 
a tuned pipe fluidly connected to the at least one exhaust 

port; and 
an exhaust conduit fluidly connecting the tuned pipe to 

the muffler. 
30. The Snowmobile of claim 29, wherein the tuned pipe 

has: 
an inlet; 
a first portion connected to the inlet, the first portion 

extending from the inlet forwardly and laterally in a first 
direction from the inlet; 

a second generally U-shaped portion connected to the first 
portion, the second portion extending forwardly from 
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the first portion, then laterally in a second direction 
across a longitudinally extending line passing through 
the inlet, the second direction being opposite the first 
direction, and then rearwardly; and 

a third portion connected to the second portion, the third 
portion extending rearwardly and laterally in the first 
direction from the second portion to an outlet of the 
tuned pipe, the third portion extending across the longi 
tudinally extending line passing through the inlet; 

wherein the exhaust conduit is connected to the outlet of 
the tuned pipe; and 

wherein the exhaust conduit extends rearwardly from the 
outlet of the tuned pipe to the muffler. 

31. The snowmobile of claim 20, wherein the exhaust 
System further includes an exhaust pipe having an inlet fluidly 
communicating with the muffler and an outlet fluidly com 
municating with atmosphere; and 

wherein the outlet faces downwardly and is disposed 
between the output shaft axis and the drive axle axis in 
the longitudinal direction of the snowmobile. 

32. The snowmobile of claim 20, wherein the exhaust 
System further includes an exhaust pipe having an inlet fluidly 
communicating with the muffler and an outlet fluidly com 
municating with atmosphere; and 

wherein the outlet of the exhaust pipe is disposed laterally 
between lateral sides of the engine. 


