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EXHAUST SYSTEM FOR A VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 62/776,689 filed on Dec. 7, 2018, the
entire disclosure of which is incorporated herein by refer-
ence.

FIELD

[0002] The present disclosure relates to an exhaust system
for a vehicle, such as a snowmobile or snow bike for
example.

BACKGROUND

[0003] This section provides background information
related to the present disclosure, which is not necessarily
prior art.

[0004] Snowmobiles often use a deep snow exhaust to
prevent snow from blocking the exhaust outlet. While such
systems are suitable for their intended use, they are subject
to improvement. For example, with current deep snow
exhaust systems the exhaust outlet is moved from the lower
bodywork of the snowmobile to within the periphery of the
endless drive track, via the foot-well of the snowmobile
where an operator would typically place his/her foot (such as
his/her right foot) in a stirrup. As a result, the foot-well is
generally rendered unusable.

[0005] Furthermore, for snowmobiles equipped with a
turbocharger, the turbocharger is typically spaced apart from
the silencer and connected thereto through various exhaust
piping, which undesirably increases pressure drop,
decreases flow through the entire exhaust system, increases
the overall complexity of the exhaust system, and increases
cost.

[0006] The present disclosure advantageously includes an
improved exhaust system that overcomes these issues in the
art. The system of the present disclosure includes numerous
additional advantages as explained herein and as one skilled
in the art will recognize.

SUMMARY

[0007] This section provides a general summary of the
disclosure, and is not a comprehensive disclosure of its full
scope or all of its features.

[0008] The present disclosure includes an exhaust system
for a snowmobile including a turbocharger assembly and an
exhaust silencer. The turbocharger assembly and the exhaust
silencer are coupled together without exhaust piping ther-
ebetween.

[0009] The present disclosure is also directed to a deep
snow exhaust outlet defined by a driveline structural mem-
ber of the snowmobile. A belt drive or chain drive assembly
for propelling the snowmobile is supported by the driveline
structural member.

[0010] Further areas of applicability will become apparent
from the description provided herein. The description and
specific examples in this summary are intended for purposes
of illustration only and are not intended to limit the scope of
the present disclosure.
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DRAWINGS

[0011] The drawings described herein are for illustrative
purposes only of select embodiments and not all possible
implementations, and are not intended to limit the scope of
the present disclosure.

[0012] FIG. 1 is a perspective view of an exemplary
snowmobile including an exhaust system in accordance with
the present disclosure;

[0013] FIG. 2 is a side view of a driveline structural
member of the snowmobile of FIG. 1 with a belt drive
assembly mounted thereto;

[0014] FIG. 3 is a perspective view of the driveline
structural member without the belt drive assembly;

[0015] FIG. 4 illustrates an exemplary engine and exhaust
system of the snowmobile of FIG. 1;

[0016] FIG. 5 is an exploded view of a turbocharger, a
silencer, and an adapter flange of the exhaust system of the
snowmobile, the turbocharger and silencer connected
together by way of the adapter flange; and

[0017] FIG. 6 illustrates the turbocharger and silencer of
the exhaust system, as well as an exemplary flange and
clamp arrangement for coupling the turbocharger and
silencer together.

[0018] Corresponding reference numerals indicate corre-
sponding parts throughout the several views of the drawings.

DETAILED DESCRIPTION

[0019] Example embodiments will now be described more
fully with reference to the accompanying drawings.

[0020] FIG. 1 illustrates an exemplary snowmobile 10 in
accordance with the present disclosure. Although the present
teachings are described as included with the exemplary
snowmobile 10, the present teachings apply to any other
suitable vehicle as well, such as any suitable vehicle with
one or more snow skis, including a snow bike. Additional
suitable vehicles include all-terrain vehicles, recreational
vehicles, off-road vehicles, on-road vehicles, dirt bikes,
watercraft, etc.

[0021] The snowmobile 10 generally includes a chassis
12, which is supported by a rear suspension 14 and a front
suspension 16. The rear suspension 14 is connected to an
endless belt 20, which propels the snowmobile 10. Con-
nected to the front suspension 16 are snow skis 22. Under a
hood 30 of the snowmobile 10 is an engine for driving the
endless belt 20, such as the engine 110 of FIG. 4. An
operator of the snowmobile 10 sits on a seat 32, and steers
the snowmobile 10 with handlebars 34. The illustrated
snowmobile 10 is provided for exemplary purposes only,
and thus the present disclosure applies to any other suitable
snowmobile. Furthermore, the present disclosure is appli-
cable to any other suitable vehicle, as one skilled in the art
will appreciate. Suitable vehicles include, but are not limited
to, all-terrain vehicles (such as four-wheel vehicles, three-
wheel vehicles, etc.), recreational vehicles, utility vehicles,
etc.

[0022] FIG. 2 illustrates the chassis 12 in additional detail.
The chassis 12 includes a driveline structural member 50. A
drive belt assembly 52 is mounted to the driveline structural
member 50. The drive belt assembly 52 is located forward
of a foot-well 90 and stirrup 92. When operating the
snowmobile 10, the operator has the option of placing his or
her foot (e.g., right foot) in the foot-well 90 and the stirrup
92.
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[0023] The drive belt assembly 52 includes a jackshaft 54
to which a drive pulley 56 is connected. A belt 58 is seated
on the drive pulley 56, and extends over an idler pulley 60
to a driven pulley 62. The driven pulley 62 is mounted on a
driveshaft 64. Also mounted to the jackshaft 54 is a brake
disk 70, which can be engaged by a brake caliper 72. The
engine 110 rotates the jackshaft 54, which results in the belt
58 rotating the driven pulley 62. The driven pulley 62 drives
the endless belt 20 to propel the snowmobile 10.

[0024] With continued reference to FIG. 2 and additional
reference to FIG. 3, the driveline structural member 50
defines a deep snow exhaust outlet 80, an upper aperture 82,
and a lower aperture 84. The driveline structural member 50
may be formed in any suitable manner. For example, the
driveline structural member 50 may be a cast plate with the
outlet 80, upper aperture 82, and lower aperture 84 cast
therein. The jackshaft 54 extends through the upper aperture
82, and the driveshaft 64 extends through the lower aperture
84. Any suitable exhaust system is connected to the deep
snow exhaust outlet 80, such as an exhaust outlet 126 of the
exhaust system 120 described herein.

[0025] The deep snow exhaust outlet 80 is advantageously
arranged in front of the foot-well 90 and the stirrup 92
(generally under the hood 30), in order to allow the operator
to place his or her foot in the foot-well 90 and under the
stirrup 92 without being encumbered by an exhaust outlet.
This is an advantage over some current exhaust systems
including a turbocharger, which place a deep snow exhaust
outlet within the foot-well 90. The deep snow exhaust outlet
80 may be arranged at any suitable position on the driveline
structural member 50 in front of the foot-well 90, such as
within the belt 58 as illustrated in the example of FIG. 2.
[0026] FIG. 4 illustrates the exemplary engine 110 and the
exemplary exhaust system 120. The exhaust system 120
includes an exhaust manifold 122, an exhaust pipe (tuned
pipe) 124, and an exhaust outlet 126. The manifold 122 is
connected to the engine 110 to receive exhaust gas from the
engine 110. The exhaust gas travels through the manifold
122 and the exhaust pipe 124 to a stinger 130. A silencer 170
is downstream of the turbocharger 150.

[0027] As illustrated in FIGS. 5 and 6, the turbocharger
assembly 150 includes a turbine housing 152, which houses
a turbine 154. Air enters the turbocharger 150 through a
compressor inlet 156 of a compressor housing 166, and
compressed air exits through a compressor outlet 162.
Exhaust enters the turbine housing 152 through an exhaust
inlet 158, which is connected to the stinger 130 of the
exhaust pipe (tuned pipe) 124. Exhaust exits the turbine
housing 152 through a turbine housing outlet 166. The
turbocharger assembly 150 can be fully supported by the
exhaust silencer 170 and/or by any suitable bracket.
[0028] At the turbine housing exhaust outlet 166 is a
turbocharger connection interface 168. The turbocharger
connection interface 168 can be any interface, such as any
coupling interface, for coupling the turbocharger assembly
150 to the silencer 170 at an inlet 172 of the silencer 170.
Thus, exhaust flows from the turbocharger 150 directly to
the silencer 170 without any intermediate piping therebe-
tween. The silencer 170 includes a silencer connection
interface 180. The turbocharger connection interface 168
and the silencer connection interface 180 may be directly
coupled together, or indirectly coupled together by way of
any suitable adaptor and/or fastener, such as an adapter
flange 210. Advantageously, the turbocharger 150 is con-
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nected to the silencer 170 without exhaust piping therebe-
tween, which decreases pressure drop, increases flow
through the entire exhaust system 120, decreases the overall
complexity of the exhaust system 120, and decreases costs.
[0029] The adapter flange 210 defines an aperture 212.
The adapter flange 210 is positioned such that the aperture
212 is aligned with the exhaust outlet 166 of the turbo-
charger assembly 150 and the inlet 172 of the silencer 170.
Any suitable fastener(s), such as any suitable nut and bolt
arrangement, can be placed in cooperation with the turbo-
charger connection interface 168, the adapter flange 210,
and the silencer connection interface 180 to couple the
turbocharger assembly 150 and the silencer 170 together.
The silencer 170 includes the outlet pipe 174, through which
exhaust exiting the silencer 170 flows. The outlet pipe 174
is connected to the deep snow exhaust outlet 80, through
which exhaust ultimately exits the exhaust system 120.
[0030] FIG. 6 illustrates an alternate connector for cou-
pling the turbocharger assembly 150 and the silencer 170
together, without any intermediate piping therebetween. In
the example of FIG. 6, the coupling mechanism is in the
form of a v-band clamp 220. The v-band clamp 220 may be
any suitable coupling device for coupling the turbocharger
connection interface 168 directly to the silencer connection
interface 180. The v-band clamp 220 can be part of the
exhaust silencer 120.

[0031] The foregoing description of the embodiments has
been provided for purposes of illustration and description. It
is not intended to be exhaustive or to limit the disclosure.
Individual elements or features of a particular embodiment
are generally not limited to that particular embodiment, but,
where applicable, are interchangeable and can be used in a
selected embodiment, even if not specifically shown or
described. The same may also be varied in many ways. Such
variations are not to be regarded as a departure from the
disclosure, and all such modifications are intended to be
included within the scope of the disclosure.

[0032] Example embodiments are provided so that this
disclosure will be thorough, and will fully convey the scope
to those who are skilled in the art. Numerous specific details
are set forth such as examples of specific components,
devices, and methods, to provide a thorough understanding
of'embodiments of the present disclosure. It will be apparent
to those skilled in the art that specific details need not be
employed, that example embodiments may be embodied in
many different forms and that neither should be construed to
limit the scope of the disclosure. In some example embodi-
ments, well-known processes, well-known device struc-
tures, and well-known technologies are not described in
detail.

[0033] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting. As used herein, the singular forms
“a,” “an,” and “the” may be intended to include the plural
forms as well, unless the context clearly indicates otherwise.
The terms “comprises,” “comprising,” “including,” and
“having,” are inclusive and therefore specify the presence of
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof. The method
steps, processes, and operations described herein are not to
be construed as necessarily requiring their performance in
the particular order discussed or illustrated, unless specifi-
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cally identified as an order of performance. It is also to be
understood that additional or alternative steps may be
employed.

[0034] When an element or layer is referred to as being
“on,” “engaged to,” “connected to,” or “coupled to” another
element or layer, it may be directly on, engaged, connected
or coupled to the other element or layer, or intervening
elements or layers may be present. In contrast, when an
element is referred to as being “directly on,” “directly
engaged to,” “directly connected to,” or “directly coupled
to” another element or layer, there may be no intervening
elements or layers present. Other words used to describe the
relationship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.). As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0035] Although the terms first, second, third, etc. may be
used herein to describe various elements, components,
regions, layers and/or sections, these elements, components,
regions, layers and/or sections should not be limited by these
terms. These terms may be only used to distinguish one
element, component, region, layer or section from another
region, layer or section. Terms such as “first,” “second,” and
other numerical terms when used herein do not imply a
sequence or order unless clearly indicated by the context.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, com-
ponent, region, layer or section without departing from the
teachings of the example embodiments.

[0036] Spatially relative terms, such as “inner,” “outer,”
“beneath,” “below,” “lower,” “above,” “upper,” and the like,
may be used herein for ease of description to describe one
element or feature’s relationship to another element(s) or
feature(s) as illustrated in the figures. Spatially relative terms
may be intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the example
term “below” can encompass both an orientation of above
and below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

What is claimed is:

1. An exhaust system for a vehicle comprising:

a turbocharger assembly; and

an exhaust silencer, the turbocharger assembly and the

exhaust silencer are coupled together without exhaust
piping therebetween.

2. The exhaust system of claim 1, wherein the turbo-
charger assembly includes a turbine housing with a turbo-
charger turbine therein, the turbine housing is connected to
the silencer without intermediary exhaust piping therebe-
tween.

3. The exhaust system of claim 1, wherein the turbo-
charger assembly and the exhaust silencer are directly
coupled together.

4. The exhaust system of claim 1, wherein the vehicle
includes at least one snow ski.

2 <
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5. The exhaust system of claim 1, further comprising an
adaptor flange connecting the turbocharger assembly and the
exhaust silencer together.

6. The exhaust system of claim 5, wherein the adaptor
flange is bolted to a turbine housing of the turbocharger
assembly and to the exhaust silencer.

7. The exhaust system of claim 1, further comprising a
v-band flange directly connecting the turbocharger assembly
and the exhaust silencer together.

8. The exhaust system of claim 7, wherein the v-band
flange is part of the exhaust silencer and a turbine housing
of the turbocharger assembly is clamped to the v-band
flange.

9. The exhaust system of claim 7, wherein the v-band
flange is part of a turbine housing of the turbocharger
assembly and the exhaust silencer is clamped to the v-band
flange.

10. The exhaust system of claim 1, wherein the turbo-
charger assembly is fully supported by the exhaust silencer.

11. The exhaust system of claim 1, wherein engine
exhaust exiting the turbocharger assembly flows directly
into the exhaust silencer without flowing through interme-
diary piping.

12. The exhaust system of claim 1, wherein the vehicle is
a snowmobile, the exhaust system further comprising a deep
snow exhaust outlet defined by a driveline structural mem-
ber of the snowmobile, a belt drive or chain drive assembly
for propelling the snowmobile is mounted to the driveline
structural member.

13. The exhaust system of claim 12, further comprising an
exhaust conduit extending from the exhaust silencer to the
deep snow exhaust outlet.

14. The exhaust system of claim 12, wherein:

the deep snow exhaust outlet is entirely defined by the

driveline structural member; and

the driveline structural member is a single cast plate, a

stamped plate, or a forged plate entirely defining the
deep snow exhaust outlet.

15. An exhaust system for a vehicle having at least one
snow ski comprising:

a deep snow exhaust outlet defined by a driveline struc-

tural member of the vehicle; and

a belt drive or chain drive assembly for propelling the

vehicle is mounted to the driveline structural member.

16. The exhaust system of claim 15, wherein the driveline
structural member is a single cast plate, a stamped plate, or
a forged plate entirely defining the deep snow exhaust outlet.

17. The exhaust system of claim 15, wherein the deep
snow exhaust outlet is inside a belt of the belt drive
assembly.

18. The exhaust system of claim 15, wherein the deep
snow exhaust outlet is forward of a foot-well of the vehicle.

19. The exhaust system of claim 15, further comprising a
turbocharger assembly and an exhaust silencer coupled
together without intermediary exhaust piping therebetween.

20. The exhaust system of claim 19, further comprising an
exhaust conduit extending from the exhaust silencer to the
deep snow exhaust outlet.
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