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(57) ABSTRACT

A vehicle may include a continuously variable transmission
which requires non-recycled air. The continuously variable
transmission may provide non-recycled air to a first number
of sheaves of the continuously variable transmission with a
second number of air supply conduits, the second number
being less than the first number. A cover of the continuously
variable transmission may have a unitary body.
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CONTINUOUSLY VARIABLE
TRANSMISSION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a divisional of U.S.
patent application Ser. No. 17/947,430, filed Sep. 19, 2022,
which is a continuation of U.S. patent application Ser. No.
17/515,461, filed Oct. 30, 2021, now U.S. Pat. No. 11,879,
542, which is a continuation of U.S. patent application Ser.
No. 16/855,394, filed Apr. 22, 2020, now U.S. Pat. No.
11,306,815, which is a continuation of U.S. patent applica-
tion Ser. No. 14/475,385, filed Sep. 2, 2014, now U.S. Pat.
No. 10,648,554, titled “CONTINUOUSLY VARIABLE
TRANSMISSION”, the complete disclosures of which are
expressly incorporated by reference herein.

FIELD

[0002] The present invention relates generally to a con-
tinuously variable transmission and in particular to a con-
tinuously variable transmission for a vehicle.

BACKGROUND AND SUMMARY

[0003] Continuously variable transmissions are known.
Continuously variable transmissions include a driven clutch
operatively coupled to a drive clutch through a belt. The
drive clutch is coupled to an input shaft of the continuously
variable transmission and the drive clutch is coupled to an
output shaft of the continuously variable transmission. As is
known in the art, as the rotation speed of the input shaft
varies, the drive clutch, the driven clutch, and the belt
cooperate to vary the rotation speed of the output shaft.
Typically, the drive clutch, the driven clutch, and the belt are
positioned within a housing and ambient air is pulled into the
housing to assist in cooling the drive clutch, the driven
clutch, and the belt.

[0004] The present disclosure relates to continuously vari-
able transmissions. By way of example, the present disclo-
sure relates to systems and methods to cool one or more
components of a continuously variable transmission, sys-
tems and methods to monitor a temperature of one or more
components of a continuously variable transmission
vehicles, and an outer cover for a housing of a continuously
variable transmission.

[0005] In exemplary embodiment of the present disclo-
sure, a continuously variable transmission for coupling a
drive shaft and a driven shaft is provided. The continuously
variable transmission comprising a housing including a base
having a first opening adapted to receive the drive shaft and
a second opening adapted to receive the driven shaft and a
cover being coupled to the base. The cover and the base
cooperating to define an interior of the housing. The con-
tinuously variable transmission further comprising a drive
clutch positioned within the interior of the housing and
adapted to be operatively coupled to the drive shaft and a
driven clutch positioned within the interior of the housing
and adapted to be operatively coupled to the driven shaft.
The drive clutch including a first drive clutch sheave and a
second drive clutch sheave moveable relative to the first
drive clutch sheave. The driven clutch being operatively
coupled to the drive clutch and including a first driven clutch
sheave and a second driven clutch sheave moveable relative
to the first driven clutch sheave. The continuously variable
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transmission further comprising a first number of air supply
conduits coupled to the housing, each providing non-re-
cycled air from an exterior of the housing to the interior of
the housing through at least one air supply openings in the
housing; and at least one air outlet conduit coupled to the
housing. A second number of the first drive clutch sheave,
the second drive clutch sheave, the first driven clutch
sheave, and the second driven clutch sheave are directly
contacted by the non-recycled air provided by the first
number of air supply conduits. The second number being
greater than the first number and the second number is at
least equal to three.

[0006] In one example, the first number is one. In a
variation thereof, the second number is four. In another
example, the second number is four. In still another example,
the first number is two. In a variation thereof, the second
number is three. In a further example, the second number is
three.

[0007] In still a further example, an first air supply open-
ing in the housing is positioned within an envelope of a first
side of the driven clutch perpendicular to a rotational axis of
the driven clutch and a first air supply conduit of the first
number of air supply conduits is positioned to provide
non-recycled air through the first air supply opening in the
housing to contact the first side of the driven clutch. In a
variation thereof, the first air supply opening is positioned
laterally outboard of the driven clutch. In another variation
thereof, the rotational axis of the driven clutch extends
through the first air supply opening. In yet another variation
thereof, the first supply opening is centered around the
rotational axis of the driven clutch. In still another variation
thereof, the housing includes a flat surface which overlaps an
outer portion of the first side of the driven clutch and
cooperates with the driven clutch to define a gap between the
driven clutch and the housing which causes air to be
accelerated towards the drive clutch when the driven clutch
is rotating about the rotational axis of the driven clutch. In
a refinement of the variation, the gap has a generally
constant thickness between the driven clutch and the hous-
ing. In another refinement of the variation, the gap has a
thickness between the driven clutch and the housing of about
9 millimeters. In still another refinement of the variation, the
gap generates a low pressure region which draws air from
the first supply opening and accelerates the air to about 60
meters per second. In yet another refinement of the variation,
the housing has a smooth profile from proximate the first air
supply opening to the flat surface. In yet still another
refinement of the variation, the housing has a smooth profile
from proximate the first air supply opening to the flat
surface, a portion of the smooth profile having a plunger
shape.

[0008] In still a further example, an air diverter is sup-
ported by the housing and is positioned between the drive
clutch and the driven clutch. The air diverter having an upper
portion, a lower portion, and a waist portion between the
upper portion and the lower portion. The air diverter chan-
nels air to travel from proximate the driven clutch to
proximate the drive clutch in a first region in the interior of
the housing above the upper portion of the air diverter and
channels air to travel from proximate the drive clutch to
proximate the driven clutch in a second region in the interior
of the housing below the lower portion of the air diverter. In
a variation thereof, the lower portion of the air diverter has
an air peeler. The air peeler dividing the air into a first
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portion which is channeled to travel from proximate the
drive clutch to proximate the driven clutch in the second
region in the interior of the housing below the lower portion
of the air diverter and a second portion which is directed
back towards the drive clutch. In a refinement of the
variation, the air diverter extends from the flat surface of the
housing in a first direction and a pocket to receive the drive
clutch extends from the flat surface of the housing in a
second direction, opposite the first direction. The housing
further including a channel extending from the pocket to the
flat surface of the housing, the channel being positioned
below the air diverter.

[0009] In another exemplary embodiment of the present
disclosure, a continuously variable transmission for cou-
pling a drive shaft and a driven shaft is provided. The
continuously variable transmission comprising a housing
including a base having a first opening adapted to receive the
drive shaft and a second opening adapted to receive the
driven shaft and a cover being coupled to the base. The cover
and the base cooperating to define an interior of the housing.
The cover having a unitary body. The continuously variable
transmission further comprising a drive clutch positioned
within the interior of the housing and adapted to be opera-
tively coupled to the drive shaft. The drive clutch including
a first drive clutch sheave and a second drive clutch sheave
moveable relative to the first drive clutch sheave. The
continuously variable transmission further comprising a
driven clutch positioned within the interior of the housing
and adapted to be operatively coupled to the driven shaft.
The driven clutch being operatively coupled to the drive
clutch and including a first driven clutch sheave and a
second driven clutch sheave moveable relative to the first
driven clutch sheave. The unitary body of the cover includ-
ing a flat surface which overlaps an outer portion of a first
side of the driven clutch which is perpendicular to a rota-
tional axis of the driven clutch and the flat surfaces coop-
erates with the driven clutch to define a gap between the
driven clutch and the housing which causes air to be
accelerated towards the drive clutch when the driven clutch
is rotating about the rotational axis of the driven clutch.

[0010] In one example, the gap has a generally constant
thickness between the driven clutch and the housing. In
another example, the gap has a thickness between the driven
clutch and the housing of about 9 millimeters. In a further
example, the unitary body of the cover has a smooth profile
from proximate a first air supply opening to the flat surface.
In a variation thereof, the first air supply opening is posi-
tioned within an envelope of the first side of the driven
clutch perpendicular to a rotational axis of the driven clutch.
A first air supply conduit is coupled to the housing and
positioned to provide non-recycled air through the first air
supply opening in the unitary body of the cover to contact
the first side of the driven clutch. In another variation
thereof, a portion of the smooth profile having a plunger
shape.

[0011] In a further example, the unitary body of the cover
includes an air diverter positioned between the drive clutch
and the driven clutch. The air diverter having an upper
portion, a lower portion, and a waist portion between the
upper portion and the lower portion. The air diverter chan-
nels air to travel from proximate the driven clutch to
proximate the drive clutch in a first region in the interior of
the housing above the upper portion of the air diverter and
channels air to travel from proximate the drive clutch to
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proximate the driven clutch in a second region in the interior
of the housing below the lower portion of the air diverter. In
a variation thereof, the lower portion of the air diverter has
an air peeler. The air peeler dividing the air into a first
portion which is channeled to travel from proximate the
drive clutch to proximate the driven clutch in the second
region in the interior of the housing below the lower portion
of the air diverter and a second portion which is directed
back towards the drive clutch. In a refinement thereof, the air
diverter extends from the flat surface of the unitary body of
the cover in a first direction and a pocket to receive the drive
clutch extends from the flat surface of the unitary body of the
cover in a second direction, opposite the first direction. The
unitary body of the cover further including a channel extend-
ing from the pocket to the flat surface of the unitary body of
the cover. The channel being positioned below the air
diverter.

[0012] In a further exemplary embodiment of the present
disclosure, a method of cooling a continuously variable
transmission which includes a housing, a drive clutch posi-
tioned within an interior of the housing and including a first
drive clutch sheave and a second drive clutch sheave move-
able relative to the first drive clutch sheave, and a driven
clutch positioned within the interior of the housing and
including a first driven clutch sheave and a second driven
clutch sheave moveable relative to the first driven clutch
sheave is provided. The method comprising the steps of
coupling a first number of air supply conduits to the housing,
each providing non-recycled air from an exterior of the
housing to the interior of the housing through at least one air
supply opening in the housing; and directing the non-
recycled air to directly contact a second number of the first
drive clutch sheave, the second drive clutch sheave, the first
driven clutch sheave, and the second driven clutch sheave.
The second number being greater than the first number and
the second number is at least equal to three.

[0013] In still a further exemplary embodiment of the
present disclosure, a method of cooling a continuously
variable transmission which includes a housing, a drive
clutch positioned within an interior of the housing and
including a first drive clutch sheave and a second drive
clutch sheave moveable relative to the first drive clutch
sheave, and a driven clutch positioned within the interior of
the housing and including a first driven clutch sheave and a
second driven clutch sheave moveable relative to the first
driven clutch sheave is provided. The method comprising
the steps of coupling a first air supply conduit to a first air
supply opening in the housing, the first air supply opening
being positioned within an envelope of a first side of the
driven clutch, the first side being perpendicular to a rota-
tional axis of the driven clutch; providing a flat surface
which overlaps an outer portion of the first side of the driven
clutch and cooperates with the driven clutch to define a gap
between the driven clutch and the housing; and providing an
airflow path extending from proximate the first air supply
opening to the flat surface, the airflow path having a smooth
profile.

[0014] The above mentioned and other features of the
invention, and the manner of attaining them, will become
more apparent and the invention itself will be better under-
stood by reference to the following description of embodi-
ments of the invention taken in conjunction with the accom-
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panying drawings. These above mentioned and other
features of the invention may be used in any combination or
permutation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 illustrates a representative view of a drive
train of an exemplary side-by-side vehicle;

[0016] FIG. 2A illustrates a representative view of initial
air flow to an exemplary continuously variable transmission;
[0017] FIG. 2B illustrates another representative view of
initial air flow to another exemplary continuously variable
transmission;

[0018] FIG. 3 illustrates an exploded, perspective view of
an exemplary continuously variable transmission;

[0019] FIG. 4 illustrates a rear, perspective view of the
continuously variable transmission of FIG. 3;

[0020] FIG. 5 illustrates a front, perspective view of the
continuously variable transmission of FIG. 3;

[0021] FIG. 6 illustrates a front, perspective view of the
continuously variable transmission of FIG. 3 with the air
supply conduits and exhaust conduit removed;

[0022] FIG. 7 illustrates a front, perspective view of a base
of the continuously variable transmission of FIG. 3;

[0023] FIG. 8 illustrates a front view of the base of FIG.
7
[0024] FIG. 9 illustrates a front, perspective view of a

cover of the continuously variable transmission of FIG. 3;
[0025] FIG. 10 illustrates a rear, perspective view of the
cover of FIG. 9;

[0026] FIG. 11 illustrates a rear view of the cover of FIG.
9;
[0027] FIG. 12 illustrates a sectional view along lines

12-12 in FIG. 6;

[0028] FIG. 13 illustrates the sectional view of FIG. 12
with one of the sheaves of the driven clutch moved relative
to the other sheave of the driven clutch;

[0029] FIG. 14 is a detail view of FIG. 12;

[0030] FIG. 15 illustrates a sectional view along lines
15-15 in FIG. 6;

[0031] FIG. 15A illustrates a representative view of an
envelope of a driven clutch of the continuously variable
transmission of FIG. 3 and an air inlet opening in a cover of
the continuously variable transmission of FIG. 3;

[0032] FIG. 16 illustrates the sectional view of FIG. 15
with one of the sheaves of the driven clutch moved relative
to the other sheave of the driven clutch;

[0033] FIG. 17 illustrates a sectional view along lines
17-17 in FIG. 15;

[0034] FIG. 18 illustrates a sectional view along lines
18-18 in FIG. 15;

[0035] FIG. 19 illustrates a sectional view along lines
19-19 in FIG. 15;

[0036] FIG. 20 illustrates a front, perspective view of
another exemplary continuously variable transmission;
[0037] FIG. 20A illustrates a front view of one embodi-
ment of a cover of the continuously variable transmission of
FIG. 20;

[0038] FIG. 20B illustrates a front view of one embodi-
ment of a cover of the continuously variable transmission of
FIG. 20;

[0039] FIG. 21 illustrates a rear, perspective view of the
continuously variable transmission of FIG. 20;
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[0040] FIG. 22 illustrates a front, perspective view of the
continuously variable transmission of FIG. 20 with the air
supply conduit and exhaust conduit removed and a cover
and air diverter exploded;

[0041] FIG. 23 illustrates a front, perspective view of the
continuously variable transmission of FIG. 20 with the air
supply conduit and exhaust conduit removed;

[0042] FIG. 24 illustrates a sectional view along lines
24-24 in FIG. 23;

[0043] FIG. 25 illustrates a sectional view along lines
25-25 in FIG. 23;

[0044] FIG. 26 illustrates a front, perspective view of an
assembly of a base of the continuously variable transmission
of FIG. 20 and an air diverter of the continuously variable
transmission of FIG. 20;

[0045] FIG. 27 illustrates the assembly of FIG. 26 with the
air diverter exploded from the base;

[0046] FIG. 28 illustrates a rear, perspective view of an
assembly of the cover of the continuously variable trans-
mission of FIG. 20 and an air diverter of the continuously
variable transmission of FIG. 20;

[0047] FIG. 29 illustrates the assembly of FIG. 28 with the
air diverter exploded from the cover;

[0048] FIG. 30 illustrates an exploded view of the air
diverter of FIG. 26 and the air diverter of FIG. 28;

[0049] FIG. 31 illustrates an exemplary side-by-side
vehicle;
[0050] FIG. 32 illustrates an exemplary all terrain straddle

seat vehicle; and

[0051] FIG. 33 illustrates an exemplary snowmobile.
[0052] Corresponding reference characters indicate corre-
sponding parts throughout the several views. Unless stated
otherwise the drawings are proportional.

DETAILED DESCRIPTION OF THE DRAWINGS

[0053] The embodiments disclosed below are not intended
to be exhaustive or to limit the invention to the precise forms
disclosed in the following detailed description. Rather, the
embodiments are chosen and described so that others skilled
in the art may utilize their teachings. While the present
disclosure is primarily directed to a continuously variable
transmission, it should be understood that the features dis-
closed herein may be incorporated into one or more vehicles.
Exemplary vehicles include all-terrain vehicles, side-by-side
UTVs, utility vehicles, motorcycles, snowmobiles, golf
carts, and other vehicles or devices incorporating a continu-
ously variable transmission.

[0054] Referring to FIG. 1, a representative view of a
vehicle 100 is shown. Vehicle 100 as illustrated includes a
plurality of ground engaging members 102. Illustratively,
ground engaging members 102 are wheels 104 with asso-
ciated tires. Other exemplary ground engaging members
include skis and tracks. In one embodiment, one or more of
the wheels may be replaced with tracks, such as the Pros-
pector II Tracks available from Polaris Industries, Inc.
located at 2100 Highway 55 in Medina, Minn. 55340.
[0055] One or more of ground engaging members 102 are
operatively coupled to a shiftable transmission 130 to power
the movement of vehicle 100. Exemplary power sources 106
include internal combustion engines and electric motors. In
the illustrated embodiment, the power source 106 is an
internal combustion engine.

[0056] An internal combustion power source 106 is rep-
resented in FIG. 1. Power source 106 receives fuel from a
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fuel source 108 and ambient air from an air intake system
110. Exhaust is expelled from power source 106 through an
exhaust system 112. An output shaft 120 of power source
106 is coupled to a drive member of a continuously variable
transmission (“CVT unit”) 122. A driven member of the
CVT unit 122 is operatively coupled to the drive member of
the CVT unit 122 through a drive belt. CVT unit 122
receives ambient air through an air intake system 124 and
expels air from an interior of CVT unit 122 through an
exhaust system 126. The driven member is coupled to an
output shaft 128 which is operatively coupled to an input of
a shiftable transmission 130.

[0057] A first output shaft 132 of shiftable transmission
130 is coupled to a rear drive unit 134. Rear drive unit 134
is coupled to corresponding wheels 104 of a rear axle 136
through half shafts 138. Rear drive unit 134 may be a
differential. A second output shaft 140 of shiftable transmis-
sion 130 is coupled to a front drive unit 142. Front drive unit
142 is coupled to corresponding wheels 104 of a front axle
144 through half shafts 138. Front drive unit 142 may be a
differential.

[0058] Various configurations of rear drive unit 134 and
front drive unit 142 are contemplated. Regarding rear drive
unit 134, in one embodiment rear drive unit 134 is a locked
differential wherein power is provided to both of the wheels
of axle 136 through output shafts 150. In one embodiment,
rear drive unit 134 is a lockable/unlockable differential
relative to output shafts 150. When rear drive unit 134 is in
a locked configuration power is provided to both wheels of
axle 136 through output shatts 150. When rear drive unit 134
is in an unlocked configuration, power is provided to one of
the wheels of axle 136, such as the wheel having the less
resistance relative to the ground, through output shafts 150.
Regarding front drive unit 142, in one embodiment front
drive unit 142 has a first configuration wherein power is
provided to both of the wheels of front axle 144 and a second
configuration wherein power is provided to one of the
wheels of axle 144, such as the wheel having the less
resistance relative to the ground.

[0059] In one embodiment, front drive unit 142 includes
active descent control (“ADC”). ADC is a drive system that
provides on-demand torque transfer to the front wheels
when one of the wheels 104 of rear axle 136 lose traction and
that provides engine braking torque to the wheels 104 of
front axle 144. Both the on-demand torque transfer and the
engine braking feature of front drive unit 142 may be active
or inactive. In the case of the on-demand torque transfer,
when active, power is provided to both of the wheels of front
axle 144 and, when inactive, power is provided to one of the
wheels of front axle 144. In the case of the engine braking,
when active, engine braking is provided to the wheels of
front axle 144 and, when inactive, engine braking is not
provided to the wheels of front axle 144. Exemplary front
drive units are disclosed in U.S. patent application Ser. No.
12/816,052, filed Jun. 15, 2010, titled ELECTRIC
VEHICLE, U.S. Pat. No. 5,036,939, and U.S. Pat. RE38,
012E, the disclosures of which are expressly incorporated
herein by reference.

[0060] In one embodiment, one or more of CVT unit 122,
air intake system 124, and exhaust system 126 includes a
sensor 160 which monitors a characteristic of the air within
the interior of the respective CVT unit 122, air intake system
124, and exhaust system 126. Exemplary sensors include a
temperature sensor. In one embodiment, sensor 160 provides

Dec. 12,2024

an indication of a temperature of the air within the interior
of the respective CVT unit 122, air intake system 124, and
exhaust system 126 to an engine control module 162 which
includes logic to control the operation of power source 106.
When a monitored air temperature exceeds a threshold
amount, engine control module 162 responds by at least one
of limiting an output speed of output shaft 120 of power
source 106, limiting a speed of vehicle 100, and indicating
an overheat condition to an operator of vehicle 100 through
a gauge 164 within an operator area of vehicle 100. Exem-
plary indicators of an overheat condition include a light, a
warning message on a display, and other suitable ways of
communicating a condition to an operator. By limiting an
engine speed or a vehicle speed, the temperature of the air
in an interior of CVT unit 122 is reduced and a temperature
of a drive belt in the interior of CVT unit 122 is reduced.
This reduces the risk of a drive belt failure.

[0061] Referring to FIG. 2A, an exemplary continuously
variable transmission 200 is represented. Continuously vari-
able transmission 200 includes a drive clutch 202 opera-
tively coupled to output shaft 120, a driven clutch 204
operatively coupled to output shaft 128, and a drive belt 206
operatively coupled to drive clutch 202 and driven clutch
204 to transfer power from drive clutch 202 to driven clutch
204. Drive clutch 202 includes a first drive clutch sheave
208 and a second drive clutch sheave 210 moveable relative
to the first drive clutch sheave 208. Driven clutch 204
includes a first driven clutch sheave 212 and a second driven
clutch sheave 214 moveable relative to the first driven clutch
sheave 212. FIGS. 12, 13, 15, and 16 illustrate exemplary
movement of the sheaves of drive clutch 202 and driven
clutch 204.

[0062] Both of drive clutch 202 and driven clutch 204 are
positioned within a housing 220 having an interior 222.
Housing 220 may be comprised of multiple components
which cooperate to form housing 220. The multiple com-
ponents may also include features to direct air flow through
interior 222 of housing 220. In one example, housing 220
includes a base having a first opening adapted to receive the
drive shaft 120 and a second opening adapted to receive the
driven shaft 128 and a cover coupled to the base. The cover
and the base cooperating to define interior 222 of the
housing 220. The cover and base may include features to
direct air flow through interior 222 of housing 220.

[0063] As represented in FIG. 2A, one or more air supply
conduits 230 are coupled to housing 220. Exemplary air
supply conduits include hoses. In one embodiment, each air
supply conduit 230 provides air to the interior 222 of
housing 220 through a respective air supply opening 232 in
an exterior 234 of housing 220. The air supply conduits 230
provide air to the interior 222 of housing 220 to cool drive
clutch 202, driven clutch 204, and drive belt 206. The
supplied air is directed towards one or more of first drive
clutch sheave 208, second drive clutch sheave 210, first
driven clutch sheave 212, and second driven clutch sheave
214 whereat, the supplied air will take on heat to cool the
respective one or more of first drive clutch sheave 208,
second drive clutch sheave 210, first driven clutch sheave
212, and second driven clutch sheave 214. The air will then
circulate within interior 222 of housing 220 potentially or
intentionally contacting one or more of first drive clutch
sheave 208, second drive clutch sheave 210, first driven
clutch sheave 212, and second driven clutch sheave 214 and
then exiting interior 222 of housing 220 through one or more
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air exhaust openings 236 in wall 234 of housing 220. One or
more exhaust or outlet conduits 238 are coupled to the
exhaust openings 236.

[0064] Referring to FIG. 2A, in one embodiment, one or
more air supply conduits 230 are coupled to housing 220.
Each of air supply conduits 230 provides air from an exterior
240 of housing 220 to the interior 222 of housing 220
through at least one air supply opening 232 in wall 234 of
housing 220. Air provided from the exterior 240 of housing
220 is referred to as non-recycled air and is represented in
FIG. 2A by arrows with an open middle, arrows 242. Once
the air in interior 222 of housing 220 contacts at least one of
first drive clutch sheave 208, second drive clutch sheave
210, first driven clutch sheave 212, and second driven clutch
sheave 214 the air is referred to as recycled air and is
represented in FIG. 2A by arrows with a hatched middle,
arrow 244. In the example shown in FIG. 2A, first drive
clutch sheave 208 is downstream of first driven clutch
sheave 212 and receives recycled air from first driven clutch
sheave 212. In one embodiment, one or more of second drive
clutch sheave 210, first driven clutch sheave 212, and second
driven clutch sheave 214 receives at least about 60 kilo-
grams (kg) per hour (hr) of non-recycled air when the rpm
of output shaft 120 is not idling and vehicle 100 is not
stationary. In one example, the rpm of output shaft 120 is at
least 4500 rpm. In one embodiment, one or more of second
drive clutch sheave 210, first driven clutch sheave 212, and
second driven clutch sheave 214 receives at least about 100
kg/hr of non-recycled air when the rpm of output shaft 120
is not idling and vehicle 100 is not stationary. In one
embodiment, one or more of second drive clutch sheave 210,
first driven clutch sheave 212, and second driven clutch
sheave 214 receives at least about 200 kg/hr of non-recycled
air when the rpm of output shaft 120 is not idling and vehicle
100 is not stationary. In one embodiment, one or more of
second drive clutch sheave 210, first driven clutch sheave
212, and second driven clutch sheave 214 receives at least
about 300 kg/hr of non-recycled air when the rpm of output
shaft 120 is not idling and vehicle 100 is not stationary. In
one embodiment, one or more of second drive clutch sheave
210, first driven clutch sheave 212, and second driven clutch
sheave 214 receives between about 60 kg/hr to 300 kg/hr of
non-recycled air when the rpm of output shaft 120 is not
idling and vehicle 100 is not stationary. In one example, the
rpm of output shaft 120 is at least 4500 rpm. Once the
non-recycled air, arrows 242, has contacted the respective
one of second drive clutch sheave 210, first driven clutch
sheave 212, and second driven clutch sheave 214 it is
referred to as recycled air.

[0065] In one embodiment, continuously variable trans-
mission 200 includes a first number of air supply conduits
230 coupled to the housing 220, each providing non-re-
cycled air, arrows 242, from an exterior 240 of the housing
220 to the interior 222 of the housing 220 through at least
one air supply openings 236 in the housing 220. The
non-recycled air, arrows 242, directly contacts a second
number of first drive clutch sheave 208, second drive clutch
sheave 210, first driven clutch sheave 212, and second
driven clutch sheave 214. The second number is greater than
the first number and the second number is at least equal to
three. In one example, the first number is one and the second
number is three. In another example, the first number is two
and the second number is three.
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[0066] Referring to FIG. 2B, continuously variable trans-
mission 250 is shown. Continuously variable transmission
250 is generally the same as continuously variable trans-
mission 200, except that each of first drive clutch sheave
208, second drive clutch sheave 210, first driven clutch
sheave 212, and second driven clutch sheave 214 receives
non-recycled air, arrows 244, from air supply conduits 230.
In one embodiment, one or more of first drive clutch sheave
208, second drive clutch sheave 210, first driven clutch
sheave 212, and second driven clutch sheave 214 receives at
least about 60 kilograms (kg) per hour (hr) of non-recycled
air when the rpm of output shaft 120 is not idling and vehicle
100 is not stationary. In one example, the rpm of output shaft
120 is at least 4500 rpm. In one embodiment, one or more
of first drive clutch sheave 208, second drive clutch sheave
210, first driven clutch sheave 212, and second driven clutch
sheave 214 receives at least about 100 kg/hr of non-recycled
air when the rpm of output shaft 120 is not idling and vehicle
100 is not stationary. In one embodiment, one or more of
first drive clutch sheave 208, second drive clutch sheave
210, first driven clutch sheave 212, and second driven clutch
sheave 214 receives at least about 200 kg/hr of non-recycled
air when the rpm of output shaft 120 is not idling and vehicle
100 is not stationary. In one embodiment, one or more of
first drive clutch sheave 208, second drive clutch sheave
210, first driven clutch sheave 212, and second driven clutch
sheave 214 receives at least about 300 kg/hr of non-recycled
air when the rpm of output shaft 120 is not idling and vehicle
100 is not stationary. In one embodiment, one or more of
first drive clutch sheave 208, second drive clutch sheave
210, first driven clutch sheave 212, and second driven clutch
sheave 214 receives between about 60 kg/hr to 300 kg/hr of
non-recycled air when the rpm of output shaft 120 is not
idling and vehicle 100 is not stationary.

[0067] In one embodiment, continuously variable trans-
mission 250 includes a first number of air supply conduits
230 coupled to the housing 220, each providing non-re-
cycled air, arrows 242, from an exterior 240 of the housing
220 to the interior 222 of the housing 220 through at least
one air supply openings 236 in the housing 220. The
non-recycled air, arrows 242, directly contacts a second
number of first drive clutch sheave 208, second drive clutch
sheave 210, first driven clutch sheave 212, and second
driven clutch sheave 214. The second number is greater than
the first number and the second number is equal to four. In
one example, the first number is one. In another example, the
first number is two. In a further example, the first number is
three.

[0068] Referring to FIGS. 3-19, an exemplary continu-
ously variable transmission 300 is illustrated. Referring to
FIGS. 3 and 4, continuously variable transmission 300
includes a housing 302 (FIG. 4) including a base 304 and a
cover 306. Cover 306 is coupled to base 304 with a plurality
of fasteners 310. A seal 308 is positioned between base 304
and cover 306 to minimize dust entering an interior 312 (see
FIG. 12) of housing 302. Base 304 and cover 306 cooperate
to define interior 312 of housing 302.

[0069] As shown in FIG. 3, drive clutch 202, driven clutch
204, and drive belt 206 are positioned within interior 312 of
housing 302. Referring to FIG. 4, base 304 includes a first
opening 314 through which drive clutch 202 is coupled to
output shaft 120 and a second opening 316 through which
driven clutch 204 is coupled to output shaft 128. In one
embodiment, base 304 is coupled to power source 106 and
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shiftable transmission 130 to minimize dust entering first
opening 314 and second opening 316.

[0070] Continuously variable transmission 300 includes a
first air supply conduit 320 and a second air supply conduit
322. First air supply conduit 320 is coupled to cover 306 and
an interior 321 of first air supply conduit 320 is in fluid
communication with a first air supply opening 324 in cover
306. Non-recycled air from first air supply conduit 320
enters housing 302 through first air supply opening 324 in
cover 306 and directly contacts first driven clutch sheave
212 of driven clutch 204. As shown in FIG. 15, first air
supply opening 324 is positioned laterally outboard of
driven clutch 204.

[0071] Referring to FIG. 15, drive clutch 202 rotates about
a rotational axis 329 and driven clutch 204 rotates about a
rotational axis 330. Driven clutch 204 has a first side 332
which extends radially outward from rotational axis 330 and
faces cover 306 and a second side 334 which extends
radially outward from rotational axis 330 and faces base
304. Referring to FIG. 15A, an envelope 340 of driven
clutch 204 is shown. FIG. 15A illustrates envelope 340 as
the projection of driven clutch 204 along direction 333 onto
a plane perpendicular to rotational axis 330.

[0072] As shown in both FIG. 15 and FIG. 15A, first air
supply opening 324 is completely positioned within enve-
lope 340 of driven clutch 204. Further, rotational axis 330
extends through first air supply opening 324. First air supply
opening 324 is illustratively shown as being centered around
rotational axis 330 of driven clutch 204. In one embodiment
first air supply opening 324 is completely positioned within
envelope 340 of driven clutch 204 and rotational axis 330
does not extend through first air supply opening 324. In one
embodiment, first air supply opening 324 partially overlaps
envelope 340 of driven clutch 204.

[0073] Referring to FIG. 12, the flow of non-recycled air
348 from first air supply conduit 320 into interior 312 of
housing 302 is represented. Cover 306 includes a generally
cylindrical portion 350 which is coupled to first air supply
conduit 320 and receives non-recycled air 348 from first air
supply conduit 320. Adjacent the cylindrical portion 350 is
a plunger shaped portion 352 having an expanded diameter
to receive first driven clutch sheave 212 of driven clutch
204. Adjacent to plunger shaped portion 352 is a flat portion
354 which is adjacent to an outer portion 358 of first driven
clutch sheave 212. Flat portion 354 has a surface 360 which
faces a surface 362 of outer portion 358 of first driven clutch
sheave 212. In one embodiment, flat surface 360 of flat
portion 354 and flat surface 362 of first driven clutch sheave
212 maintain a generally constant separation 364. In one
example, separation 364 is about 9 millimeters (mm). In
another example, separation 363 is from about 5 mm to
about 50 mm. In a further example, separation 363 is from
about 5 mm to about 30 mm. In yet another example,
separation 363 is from about 5 mm to about 20 mm. In still
another example, separation 363 is from about 9 mm to
about 50 mm. In another example, separation 363 is from
about 9 mm to about 30 mm. In still another example,
separation 363 is from about 9 mm to about 20 mm. In the
illustrated embodiment, both flat surface 360 and flat surface
362 are generally flat surfaces.

[0074] The shape of cover 306 results in recycled air 366
(see FIG. 11) from first driven clutch sheave 212 of driven
clutch 204 to be fed to and contact first drive clutch sheave
208 of drive clutch 202. Referring back to FIG. 12, cover
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306 has a smooth profile 370 from proximate the first air
supply opening 324 to the flat surface 360 of flat portion 354.
This profile 370 is void of any sharps corners or bends that
would be obstacles to air flow. In one embodiment, smooth
profile 370 has a plurality of contours each of which are
generally tangent to each other at their intersections and are
each devoid of discontinuities in slope. In one embodiment,
smooth profile 370 has a plurality of contours each of which
are tangent to each other at their intersections and are each
devoid of discontinuities in slope. In one embodiment, cover
306 is molded and smooth profile 370 is a profile of a single
molded part. In one embodiment, cover 306 is molded and
a wall forming smooth profile 370 has a generally constant
wall thickness.

[0075] Both the smooth profile 370 of cover 306 and the
gap 364 between flat surface 360 of cover 306 and flat
surface 362 of first driven clutch sheave 212 contribute to
the acceleration of recycled air towards first drive clutch
sheave 208 of drive clutch 202. When first driven clutch
sheave 212 is rotating about rotation axis 330 gap 364 is a
low pressure region that pulls air from along smooth profile
370 into the low pressure region. In one embodiment,
recycled air 366 is accelerated to a speed of at least about 60
meters per second. In one embodiment, recycled air 366 is
accelerated to a speed of at least about 1 meter per second.
In one embodiment, recycled air 366 is accelerated to a
speed of at least about 15 meters per second. In one
embodiment, recycled air 366 is accelerated to a speed of
between about 1 meter per second and about 60 meters per
second.

[0076] Referring to FIGS. 9 and 10, recycled air 366 exits
gap 364 and is driven into air channel 380 of cover 306. Air
channel 380 is bounded by wall 382, 384, and 386 (see FIG.
17). Wall 384 on a first end 388 blends into flat surface 360,
as shown in FIG. 10. On a second end 390 the wall 384
terminates into a pocket 392 of cover 306 which receives
first drive clutch sheave 208 of drive clutch 202.

[0077] Cover 306 further includes an air diverter 400
positioned to be located between drive clutch 202 and driven
clutch 204. The air diverter 400 includes an upper portion
402, a lower portion 404, and a waist portion 406 between
the upper portion 402 and the lower portion 404. Air diverter
400 channels air 366 to travel from proximate the driven
clutch 204 to proximate the drive clutch 202 in a first region
aligned with channel 380 the interior 312 of the housing 302
above the upper portion 402 of the air diverter 400. Air
diverter 400 further channels air to travel from proximate the
drive clutch 202 to proximate the driven clutch 204 in a
second region 412 in the interior 312 of the housing 302
below the lower portion 404 of the air diverter 400.
[0078] The lower portion 404 of the air diverter 400 has an
air peeler 410. Air peeler 410 divides the air into a first
portion 412 which is channeled to travel from proximate the
drive clutch 202 to proximate the driven clutch 204 in the
second region 412 in the interior 312 of the housing 302
below the lower portion 404 of the air diverter 400 and a
second portion 416 which is directed back towards the drive
clutch 202. The air diverter 400 reduces any dead zones of
low air flow or spinning air flow in the region of interior 312
between drive clutch 202 and driven clutch 204 while still
permitting interaction between drive clutch 202 and driven
clutch 204.

[0079] The upper portion 402 of the air diverter 400 has an
air peeler 411 (see FIG. 11). Air peeler 411 divides the air
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into a first portion 413 which is channeled to travel towards
the drive clutch 202 through channel 380 and a second
portion 415 which is directed back towards the driven clutch
204. As shown in FIG. 15, a top surface 363 of air diverter
400 and hence air peeler 411 extends beyond flat surface 362
of drive clutch 204. Thus, air in gap 364 contacts air diverter
400 as it moves away from driven clutch 204.

[0080] In the illustrated embodiment, air diverter 400
extends from the flat surface 360 of cover 306 of housing
302 in a first direction 333 and pocket 392 to receive drive
clutch 202 extends from flat surface 360 of cover 306 of
housing 302 in a second direction 335, opposite the first
direction 333. Cover 306 of housing 302 further includes a
channel 420 positioned below air diverter 400 and extending
from pocket 392 to flat surface 360 of cover 306 of housing
302.

[0081] As discussed above, first driven clutch sheave 212
of driven clutch 204 receives non-recycled air from first air
supply conduit 320 through first air supply opening 324 of
cover 306 and first drive clutch sheave 208 of drive clutch
202 receives recycled air 366 from first driven clutch sheave
212 of driven clutch 204. Referring to FIGS. 4, 7, and 8,
second drive clutch sheave 210 of drive clutch 202 and
second driven clutch sheave 214 of driven clutch 204
receive non-recycled air from second air supply conduit 322
through an air duct 450. Air duct 450 includes a first open
end 452 which receives the ambient air from second air
supply conduit 322 and a second open end which mates with
a diverter portion 354 of base 304. Diverter portion 454
receives the non-recycled air 460 from fluid duct 450 and
communicates it to interior 312 of continuously variable
transmission 300. Diverter portion 450 includes a plurality
of conduits which direct the ambient air to various portions
of interior 312 of continuously variable transmission 300. In
one embodiment, diverter portion 450 includes a first con-
duit 462 (see FIG. 4) and a second conduit 464 (see FIG. 4).
As shown in FIG. 4, conduit 390 and conduit 392 are
provided as part of the wall 470 of base 304.

[0082] Referring to FIG. 8, first conduit 462 enters interior
312 of housing 302 through opening 472 in interior wall 474
of base 304. Opening 472 is positioned proximate drive
clutch 202. Non-recycled air 460 passes through opening
472 and contacts second drive clutch sheave 210 of drive
clutch 202 or otherwise takes on heat from second drive
clutch sheave 210 of drive clutch 202, thus becoming
recycled air 461 which is fed along a lower portion 476 of
base 304 around driven clutch 204 and out of an air outlet
480 of continuously variable transmission 300. Second
conduit 464 enters interior 312 of continuously variable
transmission 300 through opening 482 in interior wall 474 of
base 304. Opening 482 is positioned proximate to second
driven clutch sheave 214 of driven clutch 204. Non-recycled
air 460 passes through opening 482 and contacts second
driven clutch sheave 214 of driven clutch 204 or otherwise
takes on heat from second driven clutch sheave 214 of
driven clutch 204, thus becoming recycled air 461 which is
fed to air outlet 480 of continuously variable transmission
300. Air outlet 480 is in fluid communication with an interior
of an air exhaust conduit 490 (see FIG. 5). In one embodi-
ment, an outlet of the air exhaust conduit 490 is positioned
so that the recycled air is blown over a portion of power
source 106.

[0083] In one embodiment, drive clutch 202 and driven
clutch 204 includes fins which direct airflow. An exemplary
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CVT member with fins is disclosed in U.S. patent applica-
tion Ser. No. 12/069,521, filed Feb. 11, 2008, docket PLR-
02-1962.04P, titled SUSPENSION FOR AN ALL TER-
RAIN VEHICLE, the entire disclosure of which is expressly
incorporated by reference herein. Additional details regard-
ing an exemplary air duct 450 and exemplary air conduits
462, 464 are disclosed in U.S. patent application Ser. No.
14/133,138, filed Dec. 18, 2013, titled SIDE-BY-SIDE
VEHICLE, the entire disclosure of which is expressly incor-
porated by reference herein.

[0084] As explained herein, housing 302 provides geom-
etry which facilitates interaction between drive clutch 202
and driven clutch 204. Specifically, housing 302 facilitates
the feeding of air from driven clutch 204 to drive clutch 202.
Further, housing 302 facilitates the feeding of air from drive
clutch 202 to driven clutch 204.

[0085] Continuously variable transmission 300 is one
example of a continuously variable transmission wherein
non-recycled air is provided to three of first drive clutch
sheave 208 of drive clutch 202, second drive clutch sheave
210 of drive clutch 202, first driven clutch sheave 212 of
driven clutch 204, and second driven clutch sheave 214 of
driven clutch 204 through less than three air supply conduits,
illustratively air supply conduits 320 and 322. Each one of
first air supply conduit 320 and second air supply conduit
322 provides non-recycled air from an exterior of the
housing 302 to the interior 312 of the housing 302 through
at least one air supply openings, illustratively openings 324,
472, and 482, in the housing 302. Referring to FIGS. 20-30,
continuously variable transmission 500 is illustrated. Con-
tinuously variable transmission 500 is one example of a
continuously variable transmission wherein non-recycled air
is provided to all four of first drive clutch sheave 208 of
drive clutch 202, second drive clutch sheave 210 of drive
clutch 202, first driven clutch sheave 212 of driven clutch
204, and second driven clutch sheave 214 of driven clutch
204 through less than four air supply conduits which provide
non-recycled air from an exterior of the housing of continu-
ously variable transmission 500 to the interior of the housing
of continuously variable transmission 500 through at least
one air supply openings in the housing of continuously
variable transmission 500.

[0086] Referring to FIGS. 20-30, an exemplary continu-
ously variable transmission 500 is illustrated. Referring to
FIGS. 20 and 22, continuously variable transmission 500
includes a housing 502 (FIG. 4) including a base 504 and a
cover 506. Cover 506 is coupled to base 504 with a plurality
of fasteners 510. In one embodiment, a seal (not shown)
positioned between base 504 and cover 506 to minimize dust
entering an interior 512 (see FIG. 24) of housing 502. Base
504 and cover 506 cooperate to define interior 512 of
housing 502.

[0087] As shown in FIG. 22, drive clutch 202, driven
clutch 204, and drive belt (not shown) are positioned within
interior 512 of housing 502. Referring to FIG. 26, base 504
includes a first opening 514 through which drive clutch 202
is coupled to output shaft 120 and a second opening 516
through which driven clutch 204 is coupled to output shaft
128. In one embodiment, base 504 is coupled to power
source 106 and shiftable transmission 130 to minimize dust
entering first opening 514 and second opening 516.

[0088] Continuously variable transmission 500 includes a
single air supply conduit 520 coupled to housing 502. An
interior 522 (see FIG. 24) of air supply conduit 520 is in fluid
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communication with an air supply opening 524 in cover 506
of housing. Non-recycled air 525 from air supply conduit
520 enters interior 512 of housing 502 through first air
supply opening 524 in cover 506 and is routed to directly
contact each one of first drive clutch sheave 208 of drive
clutch 202, second drive clutch sheave 210 of drive clutch
202, first driven clutch sheave 212 of driven clutch 204, and
second driven clutch sheave 214 of driven clutch 204. As
such, each one of first drive clutch sheave 208 of drive clutch
202, second drive clutch sheave 210 of drive clutch 202, first
driven clutch sheave 212 of driven clutch 204, and second
driven clutch sheave 214 of driven clutch 204 receives
non-recycled air from interior 522 of single air supply
conduit 520. Air is exhausted from interior 512 of housing
502 through an air outlet opening 530 (see FIG. 22). The
exhausted air is communicated to an air exhaust conduit 532.
[0089] As explained herein, housing 502 includes geom-
etry to divide the non-recycled air 525 entering into interior
512 into at least four streams of non-recycled air. In the
illustrated embodiment, a first stream 540A which contacts
second driven clutch sheave 214 of driven clutch 204 (see
FIG. 24), a second stream 540B which contacts second drive
clutch sheave 210 of drive clutch 202 (see FIG. 25), a third
stream 540C which contacts first driven clutch sheave 212 of
driven clutch 204 (see FIG. 24), and a fourth stream 540D
which contacts first drive clutch sheave 208 of drive clutch
202 (see FIG. 25).

[0090] Referring to FIG. 30, a first air diverter 570 and a
second air diverter 572 are shown. First air diverter 570 and
second air diverter 572 are both positioned within housing
502 and are supported by at least one of base 504 and cover
506. First air diverter 570 and second air diverter 572 divide
non-recycled air 525 into first stream 540A, second stream
540B, third stream 540C, and fourth stream 540D within
interior 512 of housing 502.

[0091] Referring to FIGS. 28 and 29, first air diverter 570
includes apertures 574 which receive corresponding protru-
sions 576 on the inside surface of cover 506. First air
diverter 570 may be secured to cover 506 with one or more
fasteners.

[0092] An air conduit is formed in a pocket 580 of cover
506 between an inner wall 582 of cover 506 and first air
diverter 570. The air conduit terminates in an air opening
584 formed by pocket 580 and first air diverter 570. Through
air opening 584, third stream 540C passes to contact first
driven clutch sheave 212 of driven clutch 204. Another air
conduit is formed between an upper surface 588 of first air
diverter 570 and an upper portion 590 of cover 506. The air
conduit terminates in an air opening 592 formed by upper
surface 588 of first air diverter 570 and an upper portion 590
of cover 506. Through air opening 592, fourth stream 540D
passes to contact first drive clutch sheave 208 of drive clutch
202.

[0093] Referring to FIG. 30, first air diverter 570 includes
a valley portion 596. Non-recycled air 525 travels over
upper surface 588 and through valley portion 596 to each of
second driven clutch sheave 214 of driven clutch 204 and
second drive clutch sheave 210 of drive clutch 202. As
shown in FIG. 30, first air diverter 570 includes a recess 598
which receives an edge 600 of second air diverter 572. The
air flowing through valley portion 596 of first air diverter
570 travels over an upper surface 604 of second air diverter
572. As shown in FIG. 26, the air travels in a space between
upper surface 604 and an upper portion 606 of base 504.
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[0094] Referring to FIG. 27, second air diverter 572 is
assembled to base 504 to form air conduits for first stream
540A and second stream 540B. Second air diverter 572 may
be secured to base 504 with fasteners. An air conduit is
formed in a pocket 610 of base 504 between an inner wall
612 of base 504 and second air diverter 572. The air conduit
terminates in an air opening 620 (see FIG. 26) formed by
pocket 610 and second air diverter 572. Through air opening
620, first stream 540A passes to contact second driven clutch
sheave 214 of driven clutch 204. Another air conduit is
formed between pocket 610 and second air diverter 572. The
air conduit terminates in an air opening 630 formed by
second air diverter 572 and pocket 610 of base 504. Through
air opening 630, second stream 540B passes to contact
second drive clutch sheave 210 of drive clutch 202.
[0095] Referring to FIG. 20A, in one embodiment, cover
506 includes a channel 640, similar to channel 380 of
continuously variable transmission 300, which feds recycled
air from proximate drive clutch 202 around driven clutch
204 and out through air outlet opening 530. Cover 506 may
include a feature similar to air peeler 410 which assists in
peeling air off of drive clutch 202 and into channel 640. This
air is fed to atmosphere through air exhaust conduit 532
from a positive pressure area around drive clutch 202. In one
embodiment, channel 640 is an open channel like channel
380. In one embodiment, channel 640 is a closed channel
wherein plate or other component is coupled to cover 506 to
guide the air around driven clutch 204 without interaction
with driven clutch 204. In this embodiment, an opening is
provided in approximately region 641 (see FIG. 20A)
wherein the air is reintroduced into the area proximate
driven clutch 204 and fed to air exhaust conduit 532.
[0096] Referring to FIG. 20B, in one embodiment cover
506 includes a channel 642, similar to channel 380 of
continuously variable transmission 300, which feds recycled
air from proximate drive clutch 202 to a central portion of
driven clutch 204. Cover 506 may include a feature similar
to air peeler 410 which assists in peeling air off of drive
clutch 202 and into channel 642. This air is fed to a negative
pressure area proximate the inlet for driven clutch 204 from
a positive pressure area around drive clutch 202.

[0097] The continuously variable transmissions 122, 200,
250, 300, and 500 may be used on various types of vehicles
100. Referring to FIG. 31, one exemplary vehicle, a side-
by-side vehicle 700 is shown. Vehicle 700, as illustrated,
includes a plurality of wheels 702 and associated tires 704
which support a frame 706 through respective front suspen-
sion 708 and rear suspension 710. Vehicle 700 includes an
operator seat area 712 and a passenger seat area 714. Further,
an operator may steer the front wheels 702 through steering
wheel 716. Additional details regarding exemplary side-by-
side vehicles are provided in U.S. patent application Ser. No.
11/494,890 and U.S. patent application Ser. No. 11/494,891,
the disclosures of which are expressly incorporated by
reference herein.

[0098] Referring to FIG. 32, an exemplary ATV 800 is
shown. ATV 800 includes front end 802, rear end 804,
straddle-type seat 806, and handlebar assembly 808. Front
end 802 and rear end 804 are separated by footwells 810 on
both lateral sides of ATV 800 and separated by seat 806.
Front end 802 is supported by front wheels 812 and tires 814
and front suspension 816. Front end 802 also includes front
panel 818 which may include a tool storage compartment.
Handlebar assembly 808 is operably coupled to front wheels
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812 to allow an operator to steer ATV 800 when supported
by seat 806 and/or footwells 810. Rear end 804 is supported
by rear wheels 820, tires 822 and a rear suspension (not
shown). Rear end 804 also includes rear panel 824 which
may include a tool storage compartment. Front panel 818
and rear panel 824 may also include an accessory coupling
system such as the one disclosed in U.S. Pat. No. 7,055,454,
the disclosure of which is expressly incorporated by refer-
ence herein. Additional details regarding exemplary ATV
vehicles are provided in U.S. patent application Ser. No.
12/069,511, U.S. patent application Ser. No. 12/069,515,
U.S. patent application Ser. No. 12/069,521, and U.S. patent
application Ser. No. 12/272,377, the disclosures of which are
expressly incorporated by reference herein.

[0099] Referring to FIG. 33, another exemplary vehicle, a
snowmobile 900, is shown. Snowmobile 900, as illustrated,
includes a pair of front skis 902 and a rear suspension 904
which is operatively coupled to a power source of snow-
mobile 900. snowmobile 900 further includes a handlebar
assembly 910 operably coupled to skis 902 to allow an
operator to steer snowmobile 900 when supported by a seat
906 and/or footwells 908. Additional details regarding
exemplary snowmobiles are provided in U.S. Pat. Nos.
8,590,654 and 8,733,773, the disclosures of which are
expressly incorporated by reference herein.

[0100] While this invention has been described as having
an exemplary design, the present invention may be further
modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any variations,
uses, or adaptations of the invention using its general
principles. Further, this application is intended to cover such
departures from the present disclosure as come within
known or customary practice in the art to which this inven-
tion pertains.

What is claimed is:

1. A continuously variable transmission (“CVT”) for a
vehicle, comprising:

a drive clutch;

a driven clutch operably coupled to the drive clutch; and

a housing generally surrounding the drive and driven

clutches, the housing including an inner cover and an
outer cover removably coupled to the inner cover, and
a radial distance between a peripheral surface of the
inner cover and a radially-outermost surface of the
driven clutch increases in a direction of air flow.

2. The CVT of claim 1, wherein a first distance between
a lower portion of the peripheral surface and the radially-
outermost surface of the driven clutch is less than a second
distance between an upper portion of the peripheral surface
and the radially-outermost surface of the driven clutch.

3. The CVT of claim 1, wherein the direction of air flow
is counterclockwise.

4. The CVT of claim 1, wherein the radial distance is
minimized along a lower portion of the inner cover.

5. The CVT of claim 4, wherein the radial distance is
maximized along an upper portion of the inner cover.

6. The CVT of claim 1, wherein the housing includes at
least two of a first volute generally adjacent the drive clutch
and configured to direct air toward the driven clutch, a
second volute generally adjacent the driven clutch and
configured to direct air toward the drive clutch, and a third

Dec. 12,2024

volute generally adjacent the driven clutch and configured to
direct air toward an outlet of the housing.

7. The CVT of claim 1, wherein the driven clutch includes
a moveable sheave and a stationary sheave, and the station-
ary sheave is defined by a bell portion and an outer sheave
face extending radially outward from the bell portion, and
the bell portion includes a first plurality of fins extending
longitudinally outward therefrom and the outer sheave face
includes a second plurality of fins extending radially out-
ward therefrom, and a number of fins defining the second
plurality of fins, and at least a first portion of the second
plurality of fins has a length less than that of a second portion
of the second plurality of fins.

8. A continuously variable transmission (“CVT”) for a
vehicle, comprising:

a drive clutch including a moveable sheave and a station-

ary sheave;

a driven clutch operably coupled to the drive clutch and
including a moveable sheave and a stationary sheave;
and

a housing generally surrounding the drive and driven
clutches and including a single air inlet and a single air
outlet, and the housing being configured to flow air
from a position adjacent the stationary sheave of the
driven clutch to a position adjacent the stationary
sheave of the drive clutch.

9. The CVT of claim 8, wherein the housing includes an
inner cover having the single air outlet and an outer cover
having the single air inlet and removably coupled to the
inner cover, and the outer cover includes a first channel
positioned adjacent the stationary sheave of the driven
clutch and configured to flow air into a second channel
positioned adjacent the stationary sheave of the drive clutch,
and the second channel is included within the inner cover.

10. The CVT of claim 9, further comprising a diverter
plate, and the second channel is defined by the diverter plate
and the inner cover.

11. The CVT of claim 9, wherein the housing includes a
third channel configured to receive air adjacent the drive
clutch and direct the air from adjacent the drive clutch
towards the driven clutch.

12. A continuously variable transmission (“CVT”) for a
vehicle, comprising:

a drive clutch including a moveable sheave and a station-

ary sheave;

a driven clutch operably coupled to the drive clutch and
including a moveable sheave and a stationary sheave;
and

a housing generally surrounding the drive and driven
clutches and including an inner cover and an outer
cover, and the outer cover includes a channel config-
ured to direct air toward the drive clutch.

13. The CVT of claim 12, wherein the channel is config-
ured to direct towards the stationary sheave of the drive
clutch at a position within the inner cover.

14. The CVT of claim 13, wherein the inner cover
includes a diverter member positioned adjacent the station-
ary sheave of the drive clutch and configured to direct air
from the channel toward the stationary sheave.
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