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SNOW VEHICLE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a snow vehicle
including a track belt unit with an endless track belt, and a pair
of'steerable skis positioned in a forward direction of the track
belt unit and being steerable to the left and right.

[0003] 2. Description of the Related Art

[0004] Conventional snow vehicles, or snowmobiles,
including a track belt unit with an endless track belt, and a pair
of'steerable skis positioned in a forward direction of the track
belt unit and being steerable to the left and right have a
rod-like handlebar section (hereinafter referred to as “handle-
bar”) which is operable by a rider to change the direction of
the steerable skis.

[0005] The handlebar is coupled to a steering shaft. The
steering shaft is rotatable by the handlebar, and is coupled to
the steerable skis via tie rods and the like. Generally, such a
steering shaft extends in a vertical direction (see, for example,
Japanese Laid Open Patent No. JP-A-2003-54483, pages 3 to
4 and FIGS. 1 to 2 thereof). As a result, left and right lateral
ends of the handlebar attached to the steering shaft will move
in a longitudinal direction of the snow vehicle by a relatively
large amount, as the rider steers the snow vehicle.

[0006] Unfortunately, in the conventional snow vehicles of
this type, since the left and right lateral ends of the handlebar
move in the longitudinal direction by a relatively large
amount while the rider is steering the snow vehicle, the
handlebar can be operated relatively easily when the rider is
straddling the seat. However, when the rider is standing on the
footrests, or in a standing position, the handlebar can be
operated less easily.

SUMMARY OF THE INVENTION

[0007] Inorderto overcome the problems described above,
preferred embodiments of the present invention provide a
snow vehicle which provides enhanced operability of a rod-
like handlebar section, specifically operability of the handle-
bar section while the rider is in a standing position.

[0008] According to a preferred embodiment of the present
invention, a snow vehicle includes a track belt unit having an
endless track belt, a steering mechanism to which a pair of
steerable skis positioned in a forward direction of the track
belt unit and being steerable to the left and right are attached,
a rod-like steering shaft coupled to the steerable skis via the
steering mechanism, a rod-like handlebar section coupled to
the steering shaft and adapted to be gripped by a rider, and a
pair of left and right footrests which allow the rider to rest the
rider’s feet thereon, in which a straight line that is perpen-
dicular or substantially perpendicular to a longitudinal direc-
tion of the steering shaft extends from an upper end of the
steering shaft to each footrest, as seen in a side view of the
snow vehicle.

[0009] Each footrest preferably extends in a longitudinal
direction of the snow vehicle, and the straight line extends to
a position in front of a central portion in a longitudinal direc-
tion of each footrest.

[0010] The snow vehicle also preferably includes a seat to
be straddled by the rider, in which each footrest is positioned
below a front end of the seat.
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[0011] The snow vehicle also preferably includes an engine
for driving the track belt unit, in which the steering shaft is
positioned above the engine and an accessory thereof.
[0012] The snow vehicle also preferably includes a steering
shaft support arranged to rotatably support the upper end of
the steering shaft.

[0013] A lateral end of the handlebar section in a steering
direction is preferably positioned below the steering shaft
support as each steerable ski is turned to a limit position in the
steering direction.

[0014] The foregoing and other elements, features, steps,
characteristics, aspects, and advantages of the present inven-
tion will become more apparent from the following detailed
description of preferred embodiments thereof when taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG.1 is aleft side elevation generally illustrating a
snow vehicle in accordance with a preferred embodiment of
the present invention.

[0016] FIG. 2 is a plan view generally illustrating the snow
vehicle in accordance with a preferred embodiment of the
present invention.

[0017] FIG. 3 is an enlarged left side elevation of a front
portion of the snow vehicle in accordance with a preferred
embodiment of the present invention.

[0018] FIG. 4 is an enlarged plan view of the front portion
of the snow vehicle in accordance with a preferred embodi-
ment of the present invention.

[0019] FIG. 5 is a left side elevation of the snow vehicle,
illustrating the case where steerable skis are turned to a limit
position in a left direction.

[0020] FIG. 6 is a plan view of a footrest and a portion of a
rear frame in accordance with a preferred embodiment of the
present invention.

[0021] FIG. 7 is a left elevation of the footrest and the part
of'the rear frame in accordance with a preferred embodiment
of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0022] Preferred embodiments of the present invention will
now be described. In the following descriptions in regard to
the drawings, identical or similar elements are denoted by the
identical or similar reference numerals. It should be noted that
each drawing is a schematic diagram, and may represent
different dimensional ratios and the like from those of the
actual vehicle.

[0023] Hence, specific dimensions and the like should be
determined in consideration of the following descriptions.
Furthermore, as a matter of course, different drawings include
elements which have different dimensional relations and
ratios.

General Structure of Snow Vehicle

[0024] Description will be first made of the general struc-
ture of a snowmobile 10 forming a snow vehicle in accor-
dance with the present preferred embodiment. FIG. 1 is a left
side elevation generally illustrating the snowmobile 10. FIG.
2 is a plan view generally illustrating the snowmobile 10.

[0025] As shown in FIGS. 1 and 2, the snowmobile 10
includes a track belt unit 70, and steerable skis 20L, 20R
which are steerable to the left and right. The snowmobile 10
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can be used for athletic events such as snowcross, and thus
there is always a strong demand for its high moving perfor-
mance.

(1) Structure of Steering System

[0026] The steerable skis 20L, 20R are positioned in a
forward direction of the track belt unit 70. The steerable ski
20L is supported by an arm 21 for left-and-right steering
movement.

[0027] The steerable ski 20L (20R), specifically a knuckle
20a coupled to the steerable ski 20L,, is coupled to a tie rod
221 (22R). The tie rods 221, 22R are coupled to a link 23
(which is not shown in FIGS. 1 and 2; see FIG. 3).

[0028] To the link 23, a steering shaft 24 is coupled. Spe-
cifically, the steering shaft 24 is coupled at the lower end
(front end) to the link 23. The steering shaft 24 is preferably
a round rod-like steering shaft. The steering shaft 24 is
coupled to the steerable ski 20L. (20R) via the tie rod 22L
(22R) and the link 23.

[0029] A handlebar 25 is coupled to the steering shaft 24.
The handlebar 25 is preferably a rod-like handlebar section to
be gripped by a rider.

[0030] The handlebar 25 preferably has hook-shaped left
and right ends. This provides the rider increased flexibility in
the riding position as the rider changes the gripping position
of the handlebar 25.

[0031] The steerable ski 20L, 20R is coupled to a front
suspension 26. The front suspension 26 allows the steerable
ski 20L to move generally vertically in a manner absorbing
the shock received by the steerable ski 20L. It should be
understood that although not shown in FIGS. 1 and 2, the
steerable ski 20R is also coupled to a front suspension that
operates in the same manner as the front suspension 26.
[0032] The front suspension 26 preferably includes a coil
spring (not shown) and a damper unit.

(2) Structure of Frame

[0033] The snowmobile 10 includes a front frame 30 and a
rear frame 80 (see FIG. 2). The front frame 30 preferably
includes a pair of left and right tabular members formed by
die casting, for example.

[0034] A sub-frame 31 is coupled to the front frame 30. In
other words, the sub-frame 31 and the front frame 30 are
separate parts. The sub-frame 31 is fastened to the front frame
30 preferably with bolts (not shown). The sub-frame 31 is
fastened to the front frame 30 after an engine 40 is attached to
the front frame 30. The engine 40 is also coupled to the
sub-frame 31.

[0035] The front frame 30 has a cutout 30a shaped so as to
avoid interference with the engine 40 in the state where the
sub-frame 31 is fastened to the front frame 30. The front
frame 30, the engine 40 and others are shielded by a cowl 15.
[0036] The rear frame 80 is coupled at the front end 80a to
the front frame 30 and extends rearward beyond the rear end
of the track belt unit 70.

(3) Engine, Track Belt Unit and Others

[0037] The engine 40 preferably is an in-line, three cylin-
der, four-stroke engine. The engine 40 drives the track belt
unit 70.

[0038] The track belt unit 70 includes a track belt 71, a front
axle 72, arear axle 73 and a rear suspension unit 74. The track
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belt 71 preferably is an endless track belt and has a pattern of
projecting ribs (not shown) on its surface which are arranged
at certain intervals.

[0039] The front axle 72 is provided at the front end of the
track belt unit 70. The front axle 72 is driven by the engine 40.
The specific operating mechanism of the track belt unit 70
will be described below.

[0040] The rear axle 73 is provided at the rear end of the
track belt unit 70. The track belt 71 is stretched between the
front axle 72 and the rear axle 73. On the inside of the track
belt 71, there is disposed the rear suspension unit 74.

[0041] A fuel tank 50 stores therein fuel to be supplied to
the engine 40. The fuel tank 50 is disposed above the front
frame 30 and the rear frame 80. The fuel tank 50 is shaped so
as to rise obliquely upward of the snowmobile 10 from the
front frame 30 and the rear frame 80.

[0042] Behind the fuel tank 50, a seat 60 to be straddled by
the rider is disposed. The front end 60a of the seat 60 covers
the rear end 50a of the fuel tank 50.

[0043] Inaposition below the front end 60a of the seat 60,
there are disposed a pair of left and right footrests 65L. and
65R on which the rider can rest his/her feet. The footrests
651, 65R extend in a longitudinal direction of the snowmo-
bile 10. The footrests 651, 65R are coupled to the rear frame
80.

[0044] The snowmobile 10 preferably has a layout as
described below. More specifically, a straight line L1 is per-
pendicular or substantially perpendicular to a longitudinal
direction of the steering shaft 24, and extends from the upper
end of the steering shaft 24 to the footrest 65L. (65R) as seen
in the side view of the snowmobile 10. Specifically, the
straight line .1 extends to a position in front of a central
portion CT in a longitudinal direction of the footrest 651
(65R).

[0045] A muffler 90 communicates with the engine 40. The
muffler 90 serves to reduce the volume of the operating noise
from the engine 40 and emit an exhaust gas rearward of the
snowmobile 10.

Specific Structure of Front Portion of Snow Vehicle

[0046] Description will now be made of the specific struc-
ture of a front portion of the snowmobile 10 involving an
essential part of the present invention. FIG. 3 is an enlarged
left side elevation of a front portion of the snowmobile 10. As
described above, the engine 40 is attached to the front frame
30.

[0047] The engine 40 has a cylinder head 41. The engine
40, specifically the cylinder head 41, is inclined rearward of
the snowmobile 10. The rear end 41a of the cylinder head 41
is in generally the same position as the handlebar 25 in a
longitudinal direction of the snowmobile 10 (F-R direction in
the figure).

[0048] The engine 40 has a crankshaft 42a. On the crank-
shaft 424, a pulley 42 is mounted. In a position closely behind
the engine 40, there is disposed a pulley 44 mounted on a
pulley shaft 44a. The pulley shaft 44a is rotatably supported
by the front frame 30. Between the pulley 42 and the pulley
44, a drive belt 43 is stretched.

[0049] As shown in FIG. 2, the pulley shaft 44a extends to
the right side of the snowmobile 10. A drive gear (not shown)
is rotatably attached to a generally middle portion of the
pulley shaft 44a in a vehicle width direction.

[0050] The front axle 72 is rotated by the drive gear. That is,
the track belt unit 70 is driven by the engine 40.
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[0051] To the front frame 30, an upper frame 33 is coupled.
As shown in FIG. 2, the upper frame 33 is formed to extend
along the periphery of the fuel tank 50. The upper frame 33
extends toward the handlebar 25, that is, obliquely upward
and forward of the snowmobile 10.

[0052] A sub-frame 34 is coupled to the front frame 30 and
the upper frame 33. At the upper end of the upper frame 33,
there is provided a steering shaft support 35. The steering
shaft support 35 rotatably supports the upper end 24a of the
steering shaft 24.

[0053] The front frame 30 is also coupled to a front end
frame 36 disposed at the front end of the snowmobile 10. At
the front end of the snowmobile 10, the front end frame 36 is
coupled at the lower end to a lower end frame 37. The lower
end frame 37 is coupled at the rear end to the front frame 30.
[0054] A coupling portion 23a between the tie rod 221 and
the link 23 is supported by the lower end frame 37. In this
preferred embodiment, the arm 21 (see FIG. 1), the tie rod
22L. (22R) and the link 23 constitute a steering mechanism to
which the steerable ski 201 (20R) is attached.

[0055] The steering shaft 24 coupled to the link 23 is posi-
tioned above the engine 40, specifically the cylinder head 41.
The handlebar 25 is positioned in a forward direction of the
front axle 72.

[0056] In a position below the steering shaft 24, an air
cleaner 46 and a radiator 47 are disposed. The air cleaner 46
is positioned between the steering shaft 24 and the engine 40.
The radiator 47 is positioned above the air cleaner 46. The
radiator 47 is positioned above the engine 40, specifically the
cylinder head 41. The radiator 47 is also supported by a
bracket 48 attached to the sub-frame 34.

[0057] That is, the steering shaft 24 is positioned above the
engine 40 and its accessories, specifically the air cleaner 46
and the radiator 47.

Operation of Steering System

[0058] Referring now to FIGS. 4 and 5, description will be
made of the operation of a steering system, specifically the
movement of the steerable skis 201, 20R during a rider’s
operation of the handlebar 25. FIG. 4 is an enlarged plan view
of a front portion of the snowmobile 10. FIG. 5 is a left side
elevation of the snowmobile 10, illustrating the case where
the steerable skis 201, 20R are turned to a limit position in a
left direction.

[0059] As shown in FIGS. 4 and 5, the handlebar 25 is
pivotable in the direction indicated by the arrows about the
steering shaft support 35. As the rider turns the handlebar 25,
the steering shaft 24 rotates. The rotation of the steering shaft
24 is converted to lateral movement through the link 23 and
the tie rods 221, 22R.

[0060] As the steerable skis 201, 20R are turned to a limit
position in a steering direction, the lateral end of the handle-
bar 25 in the steering direction will be positioned below the
steering shaft support 35. For example, as shown in FIG. 5, as
the steerable skis 201, 20R are turned to a limit position in a
steering direction, or left direction, the left end 25a of the
handlebar 25 is positioned below the steering shaft support
35. Onthe other hand, the right end 255 ofthe handlebar 25 on
the right of the vehicle, or the opposite side of the steering
direction, moves by a relatively large amount to a position
above the steering shaft support 35.

Specific Shape of Footrest FIGS. 6 and 7 illustrate a specific
shape of the footrest 65L. FIG. 6 is a plan view of the footrest
651 and a portion of the rear frame 80. FIG. 7 is a left side
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elevation of the footrest 65L and the rear frame 80. It should
be understood that the footrest 65R preferably has a mirror
image shape of the footrest 65L.

[0061] As shown in FIGS. 6 and 7, the footrest 65L is
coupled to the rear frame 80. At the front end of the footrest
651, there is provided a foot bar 66 (which is not shown in
FIG. 7) for holding the rider’s foot. The foot bar 66 extends
from a wall 65a of the footrest 65L to the outside in the
vehicle width direction and is coupled to a stay 68. The rider
can thus insert his/her foot (shoe) between the foot bar 66 and
a plane surface 655 of the footrest 65L.

[0062] The footrest 65L is provided with a foot plate 67.
Specifically, the foot plate 67 is mainly formed on an area in
front of the central portion CT of the footrest 65L. The foot-
plate 67 is formed on the wall 654 and the plane surface 6554
of'the footrest 65L. The rider can thus press the sole and/or an
inside portion of his/her shoe against the foot plate 67. The
footplate 67 preferably includes irregularities as seen in the
plan and side views.

Function and Effects

[0063] Inthesnowmobile 10, the straight line L1 is perpen-
dicular or substantially perpendicular to the longitudinal
direction of the steering shaft 24, and extends from the upper
end of the steering shaft 24 to the footrest 65L. (65R) as seen
in the side view of the snowmobile 10.

[0064] This means that the steering shaft 24, perpendicular
or substantially perpendicular to the straight line L. extending
to the footrest 651, 65R positioned in a lower portion of the
snowmobile 10, is inclined rearward of the snowmobile 10 at
a relatively large angle, which allows the rider to take amore
natural steering attitude, specifically a more natural standing
position.

[0065] As aresult, the rider who operates the handlebar 25
with his/her feet on the footrests 651, 65R, specifically in a
position in front of the central portion CT in a longitudinal
direction of'the footrests 651, 65R, can steer the steerable skis
20L, 20R by pivoting the left end 254 and the right end 255 of
the handlebar 25 in a vertical direction. More specifically,
since the steering shaft 24 is inclined rearward, the operability
of'the handlebar 25, specifically the operability of the handle-
bar 25 while the rider is in a standing position improves.
[0066] In this preferred embodiment, the footrests 651,
65R are positioned below the front end 60a of the seat 60. As
aresult, even when the rider operates the handlebar 25, which
is vertically pivotable, while straddling the seat 60, he/she can
take a more natural attitude.

[0067] In this preferred embodiment, the steering shaft 24
is positioned above the engine 40 and its accessories, specifi-
cally the air cleaner 46 and the radiator 47. More specifically,
since the steering shaft 24 does not interfere with the engine
40 and its accessories, it can be arranged to be inclined further
rearward.

[0068] In accordance with this preferred embodiment, the
upper end 24a of the steering shaft 24 is rotatably supported
by the steering shaft support 35. This provides enhanced
rigidity of the steering shaft 24 and the handlebar 25, and thus
an improved operation feeling of the handlebar 25 is pro-
vided. In other words, the operability of the handlebar 25
improves.

[0069] In this preferred embodiment, as the steerable skis
20L, 20R are turned to the limit position in a left (right)
direction, the left end 25a (right end 255) of the handlebar 25
is positioned below the steering shaft support 35. As a result,



US 2008/0185203 Al

the rider can steer the steerable skis 201, 20R by pivoting the
left end 254 and the right end 255 of the handlebar 25 in
avertical direction. More specifically, the operability of the
handlebar 25 while the rider is in a standing position
improves.

Other Preferred Embodiments

[0070] Heretofore, while the present invention has been
described based on the above-described preferred embodi-
ment, it should be understood that the description and the
drawings forming a part of this disclosure do not limit the
scope of this invention. Alternative embodiments based on
the disclosure will be apparent to those skilled in the art.
[0071] For example, in the foregoing preferred embodi-
ment, as the steerable skis 201, 20R are turned to the limit
position in a left (right) direction, the left end 254 (right end
25b) of the handlebar 25 is preferably positioned below the
steering shaft support 35. However, the leftend 254 (right end
25b) of the handlebar 25 may not necessarily be positioned
below the steering shaft support 35 as the steerable skis 20L,,
20R are turned to the limit position in a left (right) direction.
[0072] In the foregoing preferred embodiment, the upper
end 24a of the steering shaft 24 preferably is rotatably sup-
ported by the steering shaft support 35. However, the steering
shaft support 35 may not necessarily rotatably support the
upper end 24a of the steering shaft 24. For example, the
steering shaft support 35 may rotatably support a middle
portion of the steering shaft 24.

[0073] Inthe foregoing preferred embodiment, the steering
shaft 24 is positioned above the engine 40 and its accessories.
However, the steering shaft 24 may not be positioned above
the engine 40 and its accessories.

[0074] In the foregoing preferred embodiment, the foot-
rests 651, 65R preferably are positioned below the front end
60a of the seat 60. However, the footrests 65, 65R may not
necessarily be positioned below the front end 60a of the seat
60.

[0075] Thus, as a matter of course, the present invention
includes various other preferred embodiments that are not
described herein. Hence, the technical scope of the present
invention is defined only by particular matters of the inven-
tion as set forth in the appended claims based on the descrip-
tion.
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[0076] Although the present invention has been described
and illustrated in detail, it is clearly understood that the same
is by way of illustration and example only and is not to be
taken by way of limitation, the spirit and scope of the present
invention being limited only by the terms of the appended
claims.

What is claimed is:

1. A snow vehicle comprising:

a track belt unit having an endless track belt;

a steering mechanism to which a pair of steerable skis
positioned in a forward direction of the track belt unit
and being steerable to the left and right are attached;

arod-shaped steering shaft coupled to the steerable skis via
the steering mechanism;

a rod-shaped handlebar section coupled to the steering
shaft and adapted to be gripped by a rider; and

a pair of left and right footrests which allow the rider to the
rest rider’s feet thereon; wherein

a straight line that is substantially perpendicular to a lon-
gitudinal direction of the steering shaft extends from an
upper end of the steering shaft to each footrest, as seen in
a side view of the snow vehicle.

2. The snow vehicle according to claim 1, wherein each
footrest extends in a longitudinal direction of the snow
vehicle, and the straight line extends to a position in front of
a central portion in a longitudinal direction of each footrest.

3. The snow vehicle according to claim 1, further compris-
ing a seat to be straddled by the rider, wherein each footrest is
positioned below a front end of the seat.

4. The snow vehicle according to claim 1, further compris-
ing an engine arranged to drive the track belt unit, wherein the
steering shaft is positioned above the engine and an accessory
thereof.

5. The snow vehicle according to claim 1, further compris-
ing a steering shaft support arranged to rotatably support the
upper end of the steering shaft.

6. The snow vehicle according to claim 5, wherein a lateral
end of the handlebar section in a steering direction is posi-
tioned below the steering shaft support as each steerable ski is
turned to a limit position in the steering direction.
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