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SNOWMOBILE

[0001] This application claims priority to U.S. provisional
patent application Ser. No. 61/513,949 filed Aug. 1, 2011
(Attorney Docket Number PL.R-01-24987.01P) and U.S. pro-
visional patent application Ser. No. 61/582,426 filed Jan. 2,
2012 (Attorney Docket Number PLR-01-25120.01P), the
subject matter of which is incorporated herein by reference.

BACKGROUND OF THE DISCLOSURE

[0002] The present disclosure relates to snowmobiles and,
more particularly, to snowmobiles for use in deep snow appli-
cations.

[0003] Generally, snowmobiles are available for various
applications such as deep snow, high performance, luxury
touring, and trail riding, for example. Regardless of the appli-
cation, certain structural components are common to many
snowmobiles. For example, snowmobiles typically include a
frame, a track assembly, a power train, skis, and at least one
suspension system, as are illustrated in U.S. Patent Applica-
tion Publication No. 2011/0139528, filed on Feb. 14, 2011
(Attorney Docket No. PLR-01-22547.03P-01), U.S. Patent
Application Publication No. 2011/0192667, filed on Feb. 4,
2011 (Attorney Docket No. PLR-01-24321.03P-US), U.S.
Pat. No. 7,353,898, issued on Apr. 8, 2008 (Attorney Docket
No. PLR-01-763.01P), and U.S. Provisional Application Ser.
No. 61/513,949, filed on Aug. 1, 2011 (Attorney Docket No.
PLR-01-24987.01P), the complete disclosures of which are
expressly incorporated by reference herein.

[0004] One common area for snowmobiles generally
relates to the overall architecture, where a frame includes a
tunnel and a front chassis portion which retains the power
train, and a front suspension that mounts skis to the frame. A
drive shaft is typically mounted to the front chassis portion
and includes drive sprockets for powering the belt. A chain
case is also typically provided to transfer power from an
engine or CVT to the drive shaft. Reference is made to U.S.
Pat. No. 7,694,768 which shows a typical snowmobile driv-
etrain with a drive shaft and an upper jack shaft that drives the
drive sprockets through the chain case, the subject matter of
which is incorporated herein by reference.

[0005] Inthe case of mountain or deep snow snowmobiles,
one common characteristic is to provide an elongated endless
belt to provide a longer footprint for the belt, and a lower
pressure for the snowmobile for flotation in deep snow. An
elongated tunnel is also provided to cover the extended belt. A
front body typically surrounds at least the front frame portion
to enclose the engine and other mechanical components. Ref-
erence is made to U.S. Pat. No. 7,870,920 and to U.S. patent
application Ser. No. 13/021,586 (Docket PLLR-01-24321.
02P) both of which show deep snow snowmobiles, the subject
matter of each being incorporated herein by reference. A
present version of a snowmobile frame for deep snow is
shown in FIG. 1.

SUMMARY OF THE DISCLOSURE

[0006] According to an illustrative embodiment of the
present disclosure, a snowmobile comprises a chassis with a
tunnel, a power train unit that is supported by the chassis, and
an endless track that is operably coupled to the power train
unit. The snowmobile further comprises a first running board
that is positioned to a first side of the tunnel, and a second
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running board that is positioned to a second side of the tunnel.
The first and second running boards are removably coupled to
the tunnel.

[0007] According to another illustrative embodiment of the
present disclosure, a snowmobile comprises a chassis having
a tunnel, the tunnel comprising a top wall and sidewalls; and
a running board assembly coupled to each of the tunnel side
walls for supporting the operator’s feet, the running board
assembly comprising a running board platform being discrete
from the tunnel.

[0008] Additional features and advantages of the present
invention will become apparent to those skilled in the art upon
consideration of the following detailed description of the
illustrative embodiment exemplifying the best mode of car-
rying out the invention as presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The foregoing aspects and many of the intended
advantages of this invention will become more readily appre-
ciated as the same becomes better understood by reference to
the following detailed description when taken in conjunction
with the accompanying drawings.

[0010] FIG. 1A is aside perspective view of a clutch side of
an illustrative snowmobile of the present disclosure;

[0011] FIG. 1Bisasideperspective view of abelt drive side
of the snowmobile of FIG. 1A;

[0012] FIG. 2 is a front perspective of the snowmobile of
FIG. 1,
[0013] FIG. 3 is a rear perspective view of a front frame

portion of the illustrative snowmobile;

[0014] FIG. 4 is a front perspective view of the front frame
portion and front suspension assembly of the illustrative
snowmobile;

[0015] FIG. 5 is a front perspective view of a portion of a
power train unit of the snowmobile of the present disclosure;
[0016] FIG. 6 is an exploded view of the portion of the
power train unit of FIG. 5;

[0017] FIG. 7 is an exploded view of an upper sprocket of
the illustrative power train unit;

[0018] FIG. 8is an exploded view of a lower sprocket of the
illustrative power train unit;

[0019] FIG. 9 is a cross-sectional view of the upper
sprocket of FIG. 7, taken along line 9-9 of FIG. 7;

[0020] FIG. 10 is a cross-sectional view of the lower
sprocket of FIG. 8, taken along line 10-10 of FIG. 8;

[0021] FIG. 11 is a side perspective view of a tool for
assembling a belt drive shaft of the present disclosure;
[0022] FIG. 12 is front perspective view of a drive shaft of
the illustrative power train unit;

[0023] FIG. 13 is an end view of the drive shaft of FIG. 12
with an end cap removed;

[0024] FIG. 14A is an exploded view of the illustrative
drive shaft of FIG. 12;

[0025] FIG. 14B is a further exploded view of the illustra-
tive drive shaft;
[0026] FIG. 15 is a cross-sectional view of an adhesive

cavity formed by the illustrative drive shaft;

[0027] FIG. 16 is a side plan view of an endless track of the
illustrative snowmobile supported on the drive shaft;

[0028] FIG. 17 is a front view of the front frame portion of
the snowmobile of the present disclosure;

[0029] FIG. 18is a perspective view of the front suspension
and a ski of the snowmobile;
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[0030] FIG. 19 is a further perspective view of the front
suspension of the snowmobile;

[0031] FIG. 20A is an exploded view of the lower control
arm of the front suspension of FIG. 19;

[0032] FIG.20B is an exploded view of a shock absorber of
the front suspension coupled to the lower control arm;
[0033] FIG.21Aisa cross-sectional view of a bracket of the
lower control arm of FIG. 20;

[0034] FIG. 21B is a cross-sectional view of an adhesive
cavity formed by the lower control arm of and the bracket of
FIG. 21A;

[0035] FIG. 22 is bottom perspective view of the front
frame portion of the snowmobile;

[0036] FIG. 23 is a front perspective view of an overstruc-
ture of the illustrative front frame portion of the present dis-
closure;

[0037] FIG. 24 is an exploded view of the overstructure of
FIG. 23,
[0038] FIG. 25 is an exploded view of a portion of the

overstructure of the present disclosure, including frame tubes
and couplers;

[0039] FIG. 26 is a cross-sectional view of an adhesive
cavity formed by the frame tubes and couplers of FIG. 25;
[0040] FIG. 27 is a rear perspective view of a steering
assembly of the illustrative snowmobile;

[0041] FIG. 28 is a side perspective view of the front frame
portion of the snowmobile and including a brace tube;
[0042] FIG. 29 is a rear perspective view of the front frame
portion and the brace tube of the illustrative snowmobile of
the present disclosure;

[0043] FIG. 30 is an exploded view of a steering rod of the
illustrative steering assembly of FIG. 27;

[0044] FIG. 31 is a cross-sectional view of an adhesive
cavity formed by the illustrative steering rod of FIG. 30;
[0045] FIG. 32A is a cross-sectional view of a drag arm of
the illustrative steering assembly of FIG. 27;

[0046] FIG. 32B is a cross-sectional view of an adhesive
cavity formed by the illustrative drag arm of FIG. 27,
[0047] FIG.33Aisarear perspective view of the illustrative
steering assembly showing an auxiliary power button;
[0048] FIG. 33B is a detailed side perspective view of the
auxiliary power button of FIG. 33A;

[0049] FIG.33C is arear perspective view of an alternative
embodiment of the steering assembly of FIG. 33A;

[0050] FIG. 34A is a bottom perspective view of a rear
suspension and a tunnel of the illustrative snowmobile of the
present disclosure;

[0051] FIG.34Bisanexploded perspective view of a shock
absorber of the rear suspension;

[0052] FIG. 35 is a perspective view of the tunnel of FIG.
34,

[0053] FIG. 36 is a side perspective view of the tunnel of
FIG. 35;

[0054] FIG.37is across-sectional view of the tunnel of the

present disclosure including recessed channels;

[0055] FIG. 38 isadetailed view ofthe recessed channels of
the tunnel of FIG. 37,

[0056] FIG.39A is an exploded view of a seat assembly of
the illustrative snowmobile of the present disclosure;

[0057] FIG. 39B is a further exploded view of the seat
assembly of FIG. 39A;

[0058] FIG. 40 is a top plan view of the seat assembly with
the seat cover removed;
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[0059] FIG. 41 is a side cross-sectional view of the seat
assembly along a longitudinal axis of the seat assembly;

[0060] FIG. 42 is a rear cross-sectional view of the seat
assembly;
[0061] FIG. 43 is aside view of the running board assembly

and a toe grip assembly of the illustrative snowmobile;
[0062] FIG. 44 is a side perspective view of a portion of the
running board assembly of FIG. 43;

[0063] FIG. 45A is an exploded view of a bracket and an
elongate frame member of the running board assembly of
FIG. 43,

[0064] FIG. 45B is an exploded view of an elbow and the
elongate member of the running board assembly of FIG. 43;
[0065] FIG. 46A is a cross-sectional view of an adhesive
cavity formed by the bracket of FIG. 45A;

[0066] FIG. 46B is s cross-sectional view of an adhesive
cavity formed by the elbow of FIG. 45B;

[0067] FIG. 47A is aside perspective view of a front torque
arm of the rear suspension;

[0068] FIG. 47B is an exploded view of a front torque arm
of the rear suspension of FIG. 34;

[0069] FIG. 48 is a cross-sectional view of an adhesive
cavity formed by the front torque arm of FIG. 47A;

[0070] FIG. 49 is a bottom perspective view of a rail assem-
bly and the drive shaft of the snowmobile of the present
disclosure;

[0071] FIG. 50A is a top perspective view of a mount fora
regulator of the illustrative snowmobile;

[0072] FIG. 50B is a bottom perspective view of the mount
of FIG. 50A,;
[0073] FIG. 51A is a front perspective view of a mount for

a solenoid and EV coils of the illustrative snowmobile;

[0074] FIG. 51B is a bottom perspective view of the mount
of FIG. 51A,;
[0075] FIG. 51C is cross-sectional view of the mount of

FIG. 51A, taken along line 51C-51C of FIG. 51A;

[0076] FIG. 52 is a portion of an endless track of the snow-
mobile;

[0077] FIG. 53 shows a side view of a current version
snowmobile;

[0078] FIG. 54 shows a front left perspective view of the
main portions of a deep snow snowmobile;

[0079] FIG. 55 shows aleft side view of the snowmobile of
FIG. 54,
[0080] FIG. 56 shows an underside perspective view of the

snowmobile front frame;

[0081] FIG. 57 shows a right hand side enlarged view of the
snowmobile of FIG. 54;

[0082] FIG. 58 shows an enlarged view of the front left ski
and its attachment to the suspension system;

[0083] FIG. 59 shows an enlarged portion of the left front
end of the snowmobile of FIG. 55; and

[0084] FIG. 60 shows a cross sectional view through lines
60-60 of FIG. 59;

[0085] Corresponding reference characters indicate corre-
sponding parts throughout the several views. Although the
drawings represent embodiments of various features and
components according to the present disclosure, the drawings
are not necessarily to scale and certain features may be exag-
gerated in order to better illustrate and explain the present
disclosure. The exemplifications set out herein illustrate
embodiments of the invention, and such exemplifications are
not to be construed as limiting the scope of the invention in
any manner.
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DETAILED DESCRIPTION OF THE DRAWINGS

[0086] For the purposes of promoting an understanding of
the principles of the invention, reference will now be made to
the embodiments illustrated in the drawings, which are
described below. The embodiments disclosed below are not
intended to be exhaustive or limit the invention to the precise
form disclosed in the following detailed description. Rather,
the embodiments are chosen and described so that others
skilled in the art may utilize their teachings. For example,
while the following description refers primarily to a snow-
mobile, it should be understood that the principles of the
invention apply equally to other snow vehicles. While the
present invention primarily involves a snowmobile, it should
be understood, however, that the invention may have appli-
cation to other types of vehicles, such as motorcycles, AT Vs,
utility vehicles, scooters, and mopeds.

[0087] Referring to FIGS. 1A, 1B, and 2, an illustrative
embodiment of a snowmobile 10 includes a chassis or frame
12 including a front frame portion 12a and a rear frame
portion 124. Front frame portion 12a is supported by front
ground-engaging members, illustratively skis 14, and rear
frame portion 125 is supported by a rear ground-engaging
member, illustratively an endless track 16. Front skis 14 are
operably coupled to a front suspension assembly 18, and
endless track 16 cooperates with a rear suspension assembly
20. Snowmobile 10 also includes a seat assembly 22, a front
outer body (not shown), and a steering assembly 26.

[0088] Referring to FIGS. 5-16, a power train unit 30 (FIG.
5)is covered by an outer body panel (not shown) and provides
power to endless track 16 to move snowmobile 10. As shown
in FIG. 5, power train unit 30 is supported by front frame
portion 12a and includes an engine 28 (FIG. 1A), a clutch
assembly 32 of the continuously variable transmission
(“CVT”) type, a belt drive assembly 34, a drive shaft 36, and
a jackshaft 38. A brake assembly 84 may be positioned adja-
cent jackshaft 38.

[0089] Withreference now to FIGS. 1A-4, and 28, frame 12
includes a bulkhead 186 coupled to tunnel 39. Bulkhead 186
comprises a front casting having mirror image castings 188
and 190 (FIG. 28). Bulkhead 186 extends along the right
(denoted as 186a) and left side (denoted as 1865) of front
frame portion 12a. Bulkhead 186 further comprises an engine
cradle 40 coupled to right and left castings 188, 190 to support
power train unit 30. Engine cradle 40 includes a plurality of
bushings to support engine 28 therein. Bulkhead member
186a illustratively supports belt drive assembly 34 and bulk-
head member 1865 illustratively supports clutch assembly 32
(FIGS. 1A and 1B).

[0090] As best shown in FIGS. 1B and 3, engine 28 is
coupled to an exhaust assembly 86 which receives exhaust
gases from engine 28. Exhaust assembly 86 is in fluid com-
munication with a resonator 87 to expel the exhaust gases
from a fluid port (not shown) in resonator 87. Resonator 87 is
coupled to a resonator mount 88 supported by bulkhead 186.
In particular, resonator mount 88 is adjacent bulkhead mem-
ber 1864 and spans engine cradle 40. Resonator mount 88 has
spring connections for coupling to resonator 87. The con-
struction and materials of resonator mount 88 may contribute
to an overall weight reduction of snowmobile 10 relative to a
conventional mounting apparatus (e.g., a saddle mount).
[0091] Referring to FIGS. 5-16, engine 28 is operably
coupled to clutch assembly 32 through the crankshaft (not
shown) of engine 28. More particularly, clutch assembly 32
couples engine 28 to drive shaft 36. Clutch assembly also
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includes a housing 33. While illustrative clutch assembly 32
includes a CVT, clutch assembly 32 may embody other types
of clutches. As is known, a CVT includes a drive clutch (not
shown), which is operably coupled to engine 28, and a driven
clutch 44. Driven clutch 44 is illustratively supported by
bulkhead member 1865 (FIG. 6) and is coupled to the drive
clutch through a drive belt (not shown).

[0092] Driven clutch 44 is operably coupled to drive shaft
36 through belt drive assembly 34 and jackshaft 38, as further
detailed hereinafter. Belt drive assembly 34 includes a hous-
ing 46, an upper sprocket 48, a lower sprocket 50, and a belt
52. As illustrated in FIG. 1B, housing 46 is supported by
bulkhead 186, illustratively bulkhead member 1864, and is
coupled thereto with conventional fasteners. Upper sprocket
48 is operably coupled to lower sprocket 50 with belt 52.
Tlustrative upper sprocket 48 has a smaller diameter than that
of lower sprocket 50, however, the size of upper and lower
sprockets 48, 50 may change to accommodate different gear-
ing ratios.

[0093] Referring to FIGS. 5-11, upper sprocket 48 includes
ahub 56 and a center portion 58. Hub 56 includes outer teeth
54 that rotatably couple with belt 52, and a guide flange 49 to
retain belt 52 on upper sprocket 48. Guide flange 49 extends
from the outer side of upper sprocket 48 and is adjacent outer
teeth 54. Hub 56 is integrally formed around center portion
58, and more particularly, is cast around center portion 58.
Center portion 58 includes an inner spline 60 which operably
couples upper sprocket 48 to jackshaft 38. Center portion 58
also includes a profiled outer surface. llustratively, the pro-
filed outer surface of center portion 58 includes extension
members 62, which may be teeth, projections, guides, cogs,
ribs, or other members extending from center portion 58. The
profiled outer surface of center portion 58 may also be other-
wise formed, such as with indentations, recesses, or grooves,
for example. Illustratively, portions of hub 56 are cast
between extension members 62 of center portion 58.

[0094] Lower sprocket 50 also includes a hub 66 and a
center portion 68. Hub 66 includes outer teeth 64 and a guide
flange 70. Outer teeth 64 rotatably couple belt 52 to lower
sprocket 50. Guide flange 70 extends outwardly from the
inner surface of lower sprocket 50 and is adjacent to outer
teeth 64. Guide flange 70 of lower sprocket 50 cooperates
with guide flange 49 of upper sprocket 48 to closely align the
center of gravity of belt 52 with the center of gravity of upper
and lower sprockets 48, 50.

[0095] Similar to upper sprocket 48, hub 66 of lower
sprocket 50 is integrally formed around center portion 68,
more particularly, is cast around center portion 68. Center
portion 68 includes an inner spline 72 which operably couples
lower sprocket 50 to drive shaft 36. Center portion 68 also
includes a profiled outer surface. Illustratively, the profiled
outer surface of center portion 68 includes extension mem-
bers 74, which may be teeth, projections, guides, cogs, ribs, or
other members extending from center portion 68.

[0096] Referring to FIGS. 7-10, center portions 58, 68 may
be comprised of metal, for example a powdered metal, and
formed through a conventional sintering process. Center por-
tions 58, 68 are formed prior to forming upper and lower
sprockets 48, 50. For example, center portions 58, 68 are
formed and positioned within a cast or mold prior to casting
upper and lower sprockets 48, 50 so as to be integrally formed
in the center portion of upper and lower sprockets 48, 50.
[0097] After casting, upper and lower sprockets 48, 50 may
be coated or plated. In one embodiment of the present disclo-
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sure, illustrative upper and lower sprockets 48, 50 are elec-
troplated with a metal. The metal may be nickel or chrome, for
example. During the plating process, center portions 58, 68
may be covered, masked, or otherwise sealed to prevent dam-
aging or undesirably altering center portions 58, 68. Upper
and lower sprockets 48, 50 may also undergo further treat-
ment processes, such as etching.

[0098] Referring to FIG. 11, belt 52 is a toothed belt drive
and has an inner toothed surface 76 and an outer surface 78
forming a circle in cross-section. Belt 52 may be comprised of
apolymeric material, for example rubber. Outer surface 78 is
generally flat or smooth. Inner surface 76 includes teeth 80
which are sized to receive outer teeth 54, 64 of upper and
lower sprockets 48, 50, respectively.

[0099] Belt drive assembly 34 is a synchronous, perfect
pitch assembly. More particularly, belt 52 is in perfect tension
when assembled with upper and lower sprockets 48, 50. To
ensure that belt drive assembly 34 is in perfect tension, upper
sprocket 48 and lower sprocket 50 are assembled with belt 52
before coupling with jackshaft 38 and drive shaft 36, respec-
tively. More particularly, upper sprocket 48 threadedly
couples with teeth 82 of jackshaft 38 and lower sprocket 50
threadedly couples with teeth 112 of drive shaft, as further
detailed hereinafter.

[0100] As shown in FIG. 11, a tool 500, or other device,
may be used to assemble belt drive assembly 34 in perfect
tension. Tool 500 includes pins 502a, 5025 which may be
used to simultaneously mount upper and lower sprockets 48,
50 and belt 52 to jackshaft 38 and drive shaft 36. llustratively,
pins 502 include a first end portion 504 and a second end
portion 506. First end portions 504 of pins 502 are tapered or
otherwise angled relative to second end portion 506. The
diameter of second end portion 506 is slightly smaller than the
inner diameter of inner splines 60, 72 of upper and lower
sprockets 48, 50. Likewise, the diameter of second end por-
tion 506 is slightly smaller than the outer diameter of teeth 82
of jackshaft 38 and teeth 112 of drive shaft 36.

[0101] Duringassembly of belt drive assembly 34, pins 502
are coupled to the outermost surface of teeth 82 and 112 and
extend outwardly therefrom. Belt 52 is assembled around
upper and lower sprockets 48, 50. Upper and lower sprockets
48, 50 simultaneously slide onto first end portion 504 and
along second end portion 506 of pins 502a, 5025, respec-
tively. As such, upper and lower sprockets 48, 50, along with
belt 52, slide onto teeth 82, 112 of jackshaft 38 and drive shaft
36, respectively. After assembly of belt drive 34, pins 502 may
be removed and fasteners are used to couple belt drive assem-
bly with jackshaft 38 and drive shaft 36. Belt 52 remains in
perfect tension with upper and lower sprockets 48, 50 during
assembly of belt drive assembly 34.

[0102] Belt drive assembly 34 may replace a traditional
chain drive assembly because belt 52, rather than a chain, is
used with upper and lower sprockets 48, 50. Without a chain,
belt drive assembly 34 does not require an oil pan or a sealed
chain case. Furthermore, because belt drive assembly 34 does
not include a chain and is in perfect tension, a tensioner also
is not required. As such, the weight of illustrative belt drive
assembly 34 may be less than that of a traditional chain drive
assembly. By decreasing the weight of belt drive assembly 34,
the weight and inertia of power train assembly 30 also may be
reduced, thereby reducing the weight of snowmobile 10.
Additionally, belt drive assembly 34 requires less mainte-
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nance than a chain drive assembly because belt drive assem-
bly 34 does not experience traditional maintenance problems,
such as oil leaks.

[0103] Asdetailed above and shown in FIGS. 5 and 6, upper
sprocket 48 of belt drive assembly 34 is coupled to driven
clutch 44 of clutch assembly 32 via jackshaft 38. Jackshaft 38
includes a first portion 38a and a second portion 385. More
particularly, jackshaft 38 may be gun drilled or formed
through similar methods such that second portion 386 is
substantially hollow and may receive first portion 384 therein.
Tlustrative first portion 38a is coupled to driven clutch 44
with conventional fasteners (e.g., bolts, rivets). Illustrative
second portion 385 includes teeth 82 (FIG. 11), that couple
with inner spline 60 of upper sprocket 48. It may be appreci-
ated that the substantially hollow, two-piece construction of
gun drilled jackshaft 38 also reduces the overall weight of
snowmobile 10.

[0104] In one embodiment of the present disclosure, a
speed sensor 492 (FIG. 6) may be positioned adjacent upper
sprocket 48 and brake assembly 84. Speed sensor 492 is in
electronic communication with an engine control unit
(“ECU”) (not shown) to determine the speed (e.g., in miles
per hour during) operation of snowmobile 10. Alternative
embodiments of speed sensor 492 may determine the speed
by recording a number of pulses per unit time. The ECU is
programmed to receive a si