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SNOWMOBILE STEERING SKI

Abstract

A snowmobile steering ski comprises a longitudinally extending body having a front
portion, a central portion, a rear portion, a top surface configured to be secured to a
snowmobile, and a bottom running surface configured to travel or glide over snow. The
steering ski comprises at least one keel blade typically removably mounted to the body
and downwardly extending from the bottom surface and generally extending
longitudinally along at least a portion of the bottom surface. The bottom surface is further
slightly upwardly arched, generally along the central portion thereof, such that the bottom
surface defines a generally front pressure zone and a generally rear pressure zone. The
rear pressure zone is located longitudinally behind the at least one keel blade, and is
configured for substantially filling the trace(s) formed in the snow by the at least one keel

blade such that the steering ski leaves little or no trace(s) in its wake.
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Title of the Invention
Snowmobile Steering Ski

Cross-Reference to Related Applications

[0001] The present patent application claims the benefits of priority of U.S. Provisional
Patent Application No. 61/606,110, entitled “Snowmobile Steering Ski” and filed at the
United States Patent and Trademark Office on March 2, 2012.

Field of the Invention

[0002] The present invention generally relates to snowmobiles and more particularly to

snowmobile steering skis.
Background of the Invention

[0003] Steering a snowmobile is typically accomplished by a pair of steering skis
pivotally attached to the front of the snowmobile. The steering skis glide over the surface
of the snow and may be angularly turned from side-to-side in response to movement of a
handlebar grasped by a user. The snowmobile generally follows in the direction the

steering skis are pointed.

[0004] Under most snow conditions steering skis, when turned, have a tendency to slide
sideways, i.e. "plow" forward over the surface of the snow rather than tracking as
intended. The turning radius of the snowmobile thus becomes larger than anticipated, and
may result in “understeering”. This phenomenon generally increases as the speed of the

snowmobile increases.
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[0005] Various methods have been employed to lend increased predictability and control
to snowmobile steering skis. One of the most common methods is the inclusion of one or
more longitudinal keels along the underside or running surface of the steering ski. The
keel generally cuts or bites into the surface of the snow and enhances steering
characteristics of the skis. Some keels can also be further provided with a metallic wear

bar to reduce the wear on the keel and to extend its life.

[0006] However, steering skis equipped with keel(s) leave a more or less deep
impression, or trace, in the snow corresponding to the profile of the ski, keel(s), and
metallic wear bar(s). Particularly in wet and/or compacted snow, a steering ski coming
upon the impression left by a previous steering ski will tend to follow the same track,
especially if the temperature has dropped, causing the wet snow to freeze. This effect is
generally known as “darting”. Darting forces the snowmobile user to compensate or
correct for the darting by counter-steering the snowmobile to maintain directional
stability. Darting can sometimes be quite severe, particularly if the snow containing the
initial track was wet and has refrozen (such as on a sunny winter day followed by a cold

night, which is typical snowmobiling weather).

[0007] Yet, despite considerable developments in the field of snowmobile steering skis,
the problem of darting has still not been properly addressed. There is thus a need for a

snowmobile steering ski which at least mitigates the problem of darting.

Summary of the Invention

[0008] A snowmobile steering ski, in accordance with the principles of the present
invention, generally comprises a longitudinally extending body comprising a front
portion, a central portion, a rear portion, a top surface configured to be secured to a

snowmobile, and a bottom running surface configured to travel or glide over snow.
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[0009] The steering ski also generally comprises at least one keel blade downwardly
extending from the bottom surface and generally extending longitudinally along at least a

portion of the bottom surface.

[0010] The bottom surface is also slightly upwardly arched, generally along the central
portion thereof, such that the bottom surface defines a generally front pressure area or
region and a generally rear pressure area or region. The rear pressure area is typically

located longitudinally behind the at least one keel blade.

[0011} The rear pressure area is generally configured to apply pressure on the snow over
which the ski is travelling in order to substantially fill the trace(s) formed in the snow by

the at least one keel blade such that the steering ski leaves little or no trace in its wake

[0012] Understandably, the ability of the rear pressure area to fill back the trace(s) or
impression left by the at least one keel blade will vary according to several parameters
such as the speed of the snowmobile, the exterior temperature, the type of snow, the

wetness of the snow, etc.

[0013] In typical though non-limitative embodiments, the at least one keel blade is

removably mounted to the ski.

[0014] In typical though non-limitative embodiments, the at least one keel blade is
significantly thin (e.g. between 0.125 and 0.5 inch) with respect to the overall width of

the ski (e.g. several inches).

[0015] In typical though non-limitative embodiments, the ratio of the width of the at least
one keel blade to the overall width of the ski is less then 15%, typically less than 10%,

sometimes less than 5%.

[[0016] In typical though non-limitative embodiments, the at least one keel blade is made

from metallic material (e.g. stainless steel).



10

15

20

25

30

CA 02809170 2013-03-04

File number: 9265-080

[0017] Other and further aspects and advantages of the present invention will be obvious
upon an understanding of the illustrative embodiments about to be described or will be
indicated in the appended claims, and various advantages not referred to herein will occur
to one skilled in the art upon employment of the invention in practice. The features of the
present invention which are believed to be novel are set forth with particularity in the

appended claims.

Brief Description of the Drawings

[0018] The above and other aspects, features and advantages of the invention will
become more readily apparent from the following description, reference being made to
the accompanying drawings in which:

[0019] Figure 1 is a side view of a snowmobile having mounted thereto a pair of steering
skis in accordance with the principles of the present invention.

[0020] Figure 2 is a front top perspective view of one of the steering skis of Fig. 1.

[0021] Figure 3 is a rear top perspective view of the steering ski of Fig. 2.

[0022] Figure 4 is a front bottom perspective view of the steering ski of Fig. 2.

[0023] Figure 5 is a rear bottom perspective view of the steering ski of Fig. 2.

[0024] Figure 6 is a side view of the steering ski of Fig. 2.

[0025] Figure 7 is a top view of the steering ski of Fig. 2.

[0026] Figure 8 is a bottom view of the steering ski of Fig. 2, without keel blade.

[0027] Figure 9 is a cross-sectional side view of the steering ski of Fig. 2, along lines
A—A of Fig. 7, without keel blade.

[0028] Figure 10 is a rear top perspective view of the steering ski of Fig. 2, during use.

[0029] Figure 11 is a top view of the steering ski of Fig. 2, during use.

Detailed Description of the Preferred Embodiment

[0030] A novel snowmobile steering ski will be described hereinafter. Although the

invention is described in terms of specific illustrative embodiments, it is to be understood
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that the embodiments described herein are by way of example only and that the scope of

the invention is not intended to be limited thereby.

[0031] Referring first to Fig. 1, snowmobile steering skis 20 made in accordance with the
principles of the present invention are illustrated as mounted to the front portion 12 of a
snowmobile 10. The steering skis 20 are generally respectively mounted to the front
steering and suspension assemblies 14 of the snowmobile 10 in ways well-known in the

art.

[0032] Referring now to Figs. 2 to 9, one of the steering skis 20 is illustrated in more

details.

[0033] The steering ski 20 comprises a main body 22 substantially made from polymeric
material such as plastic (e.g. ultra high molecular weight polyethylene (UHMW)). Still,
the body 22 of the ski 20 could be made of other materials such as, but not limited to,
metallic material(s), composite material(s), etc. The body 22 generally comprises a top
surface 24, a bottom (or running) surface 26, a front or forward portion 28, a generally

central portion 30, and a rear or rearward portion 32.

[0034] The body 22 also defines a first (or right) side edge 34 and a second (or left) side
edge 36 which generally define the overall width of the ski 20.

[0035] The top surface 24 is typically provided with a bracket or an assembly 38,
mounted to the top surface 24 or integral therewith, which is configured to secure the ski
20 to the steering and suspension assembly 14 of the snowmobile 10 in a manner

generally known in the art (see Fig. 1).

[0036] In the present embodiment, the bracket 38 comprises a pair of upwardly and
longitudinally extending walls 40, integrally formed with the body 22, and each
comprising an attachment aperture 42 configured to receive the pivoting pin (not shown)

of the steering and suspension assembly 14 of the snowmobile 10.
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[0037] Though not shown, the top surface 24 is also typically provided with a handle
generally located near or at the front portion 28 of the ski 20. The handle is typically used

to manually move the ski 20 and/or the snowmobile 10.

[0038] As best shown in Fig. 6, the front portion 28 of the body 22 is typically upwardly
curved in order for the ski 20 to properly travel in or glide over the snow. The front

portion 28 also generally tapers toward a front tip 27 (see also Figs. 3 and 7).

[0039] For its part, the rear portion 32 of the body 22 may or may not be upwardly
curved. In the present embodiment, the rear portion 32 is slightly upwardly curved in
order to make it easier for the ski 20 to move backward when the snowmobile 10 is
operated in reverse. As the front portion 28, the rear portion 32 also generally tapers

toward a rear tip 33 (see Figs. 2 and 7).

[0040] In the present embodiment, the radii of curvature of the front portion 28 and of the
rear portion 32 are different and the radius of curvature of the front portion 28 is larger

than the radius of curvature of the rear portion 32.

[0041] Referring to Figs. 4, 5, 8 and 9, along the front portion 28, the central portion 30

and the rear portion 32, the bottom surface 26 exhibits different configurations.

[0042] Along the front portion 28, the bottom surface 26 is slightly inwardly concave
(see region 29 in Figs. 4 and 9). This inwardly concave configuration generally allows the

ski to better glide over the snow and to generally keep the snow under the ski 20.

{0043] Along the central portion 30, the bottom surface 26 is substantially flat (see Fig.
8). However, as best shown in Fig. 9, the central portion 30 is slightly upwardly arched

-along the longitudinal direction of the ski 20. This upwardly arched configuration will be

described in more details below.
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[0044] Finally, along the rear portion 32, the bottom surface 26 is also slightly inwardly
concave (see region 31 in Figs. 4 and 9). This inwardly concave configuration also
generally allows the ski to better glide over the snow and to keep the snow under the ski

20.

[0045] In order to allow the ski 20 to steer properly, the ski 20 is provided with at least
one keel blade 48 which extends downwardly from the bottom surface 26, generally in
the central portion 30 thereof. The keel blade 48 also extends longitudinally along the
length of the central portion 30 as best shown in Figs. 4 to 6. Typically, but not
necessarily, the keel blade 48 extends over more than 50% of the length of the central

portion 30.

[0046] In the present embodiment, the keel blade 48 is removably mounted to the body
22 such that the keel blade 48 can be easily replaced and/or changed. In that sense, the
central portion 30 of the body 22 is provided, in the bottom surface 26, with at least one
longitudinally extending slot 50 suitably sized and shaped to removably receive the keel
blade 48. To secure the keel blade 48 to the body 22, the top surface 24 of the body 22 is
provided with several openings 54 which extend from the slot 50 and which are
configured to receive the threaded extensions 52 of the keel blade 48 (see Figs. 2 and 3).
The threaded extensions 52 are configured to threadedly receive fasteners such as nuts in

order to properly secure the keel blade 48 to the body 22 of the ski 20.

[0047] In the present embodiment, the body 22 comprises two laterally spaced-apart slots
50, each configured to receive one keel blade 48 as described above. However, in other
embodiments, the body 22 of the ski 20 could comprise only one slot 50 or more than two
slots 50. As best shown in Fig. 8, the two slots 50 are generally centrally located with
respect to the width of the body 22.

[0048] Notably, though the body 22 of the ski 20 can comprise several slots 50, as in the

present embodiment, it is not necessary that a keel blade 48 be installed in each of the



10

15

20

25

30

CA 02809170 2013-03-04

File number: 9265-080

slots 50 during use. Indeed, as shown in Figs. 4-6, only one of the two slots 50 could be

provided with a keel blade 48.

{00491 In that sense, in order to improve, or at least modify, the handling of the
snowmobile 10, when only one keel blade 48 is mounted to the ski 20, the keel blade 48
could be mounted only in the outermost slot 50 of each ski 20, i.e. in the rightmost slot 50

on the right ski 20, and in the leftmost slot 50 on the left ski 20.

[0050] In addition, when the ski 20 comprises more than one slot 50, as in the present
embodiment, it would be possible to mount different keel blades 48, i.e. keel blades 48

having different configurations, in each slot 50.

[0051] For instance, it would be possible to mount deeper keel blades 48 in the outermost
slots 50 of the skis 20, and shallower keel blades 48 in the innermost slots 50 of the skis
20, or vice-versa, in order to provide improved steering. It would also be possible to
mount longer keel blades 48, shorter keel blades 48, combination of longer and shorter
keel blades 48, or even specific types of keel blades 48 (e.g. regular keel blades, deep-
snow keel blades, racing keel blades, etc.) in the slots 50 of the skis 20 depending on the
type of riding and/or snow conditions over which the skis 20 would be operated.
Understandably, it would also be possible to mount substantially identical keel blades 48
in both slots 50.

[0052] Hence, having more than one slot 50 is generally beneficial as it allows more

flexibility in the selection and installation of the keel blade(s) 48.

[0053] In the present embodiment, the keel blade 48 is typically made of metallic
material such as, but not limited to, stainless steel. Still, the keel blade 48 could also be
made other materials such as, but not limited, polymeric material(s), composite
material(s), etc. It remains that the keel blade 48 is typically a wearing part and thus
should preferably be made of resistant material(s). In that sense, in some embodiments,

the keel blade 48 could be provided with carbide inserts (not shown), mounted along the
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edge 49 of the keel blade 48, in order to make the keel blade 48 more resistant to

abrasion. Other forms of reinforcement could also be possible.

[0054] Also, as best shown in Figs. 4 and 5, the keel blade 48 is relatively thin with
respect to the overall width of the body 22. Such a thin keel blade 48 generally provides
improved steering. Indeed, since the keel blade 48 is thin, the overall configuration of the
bottom surface 26 is relatively flat. Notably, a relatively flat bottom surface 26 will have
much less tendency to follow the tracks of a previous steering ski as the relatively flat
bottom surface 26 will simply glide over the previous tracks. Also, a thin keel blade as
keel blade 48 will generally cut and penetrate more easily into the snow, thereby allowing
the keel blade 48 to remain into the snow when the snowmobile 10 is operated, even at
high speed. Understandably, as the thin keel blade 48 cuts and, more importantly, stays
into the snow, the steering ski 20 will be easier to steer and handle as the keel blade 48

will act as a rudder.

[0055] In addition, having a thin keel blade 48 generally allows the trace left in the snow
by the keel blade 48 to be more easily erased as the trace is thinner. Having a thin keel

blade 48 can also reduce darting.

[0056] In that sense, as best shown in Figs. 4-6 and 9, and as already mentioned, the
bottom surface 26 is slightly upwardly arched, mainly along the central portion 30, such

as to define two pressure areas, a front pressure area 56, and a rear pressure area 58.

[0057] In the present embodiment, the front pressure area 56 is substantially located at
the junction of the front portion 28 and the central portion 30. Similarly, the rear pressure

area 58 is substantially located at the junction of the central potion 30 and the rear portion
32.

[0058] In addition, the rear pressure area 58 is located longitudinally behind the keel
blade 48.
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[0059] Due to the slightly arched configuration of the central portion 30, the front
pressure area 56 and more particularly the rear pressure area 58 are configured to apply

more pressure on the snow than the rest of the central portion 30.

[0060] Understandably, as the ski 20 travels over the snow, the at least one keel blade 48
will leave a trace in its wake. This trace, in some snow conditions, can cause darting as

other snowmobiles use the same trail.

[0061] The rear pressure area 58 is thus configured to substantially fill back the trace left
by the at least one keel blade 48 in order for the ski 20 to leave little or even no trace in
its wake, thereby mitigating darting of following snowmobiles. In that sense, the rear

pressure area 58 generally extends laterally over the full width of the steering ski 20.

[0062] During operation of the steering ski 20, the rear pressure area 58 will apply more
pressure on the snow and will thus effectively push back at least some snow into the trace

formed therein by the at least one keel blade 48.

[0063] Hence, when the ski 20 is operated, the snow will flow along the bottom surface
26 of the ski 20. As the snow meets the at least one keel blade 48, a trace will be formed
therein. Then, as the snow reaches the rear pressure area 58, it will be pressed
downwardly by the rear pressure area 58. This downward pressing of the snow will, in

most snow conditions, substantially fill back the trace left by the at least one keel blade
48.

[0064] It is to be understood that in some conditions, the snow flowing under the ski 20
will behave substantially as a fluid. Hence, when the snow meets the rear pressure area
58, the downward pressure exerted thereby will force the snow back into the trace left by

the at least one keel blade 48, thereby mostly erasing it.

[0065] The skilled addressee will understand that the rear pressure area 58 could be

suitably sized to fill back, and ultimately substantially erase, most sizes of keel blade

-10-
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traces. However, in the present embodiment, as the keel blade 48 is thin, the trace it
leaves in the snow will also be thin. Hence, due to its small size, the trace will be easier to

fill back and substantially erase.

[0066] Hence, even though the thin keel blade 48 and the upwardly arched central
portion 30 with its rear pressure area 58 could be used separately, their combination
provides increased benefits over prior art steering skis as the thin trace left by the at least

one keel blade 48 is easier to erase.

[0067] In that sense, referring now to Figs. 10 and 11, when the ski 20 is used in optimal
snow conditions, the trace left by the at least one keel blade 48 is completely erased and
the only trace left by the ski 20 is the wide and shallow trace 70 which more or less
corresponds to the width of the ski 20. Understandably, the conditions of the snow and
the speed at which the snowmobile 10 is operated will ultimately affect the ability of the
rear pressure area 58 to substantially fill back the trace left by the at least one keel blade
48.

[0068] By substantially erasing the deep and narrow trace(s) left by the one or more keel
blade(s) 48, the present embodiment of a steering ski 20 in accordance with the principles
of the present invention provides a steering ski which generally reduces darting as

subsequent skis only encounter wide and shallow traces 70.

[0069] While illustrative and presently preferred embodiments of the invention have been
described in detail hereinabove, it is to be understood that the inventive concepts may be
otherwise variously embodied and employed and that the appended claims are intended to

be construed to include such variations except insofar as limited by the prior art.

-11 -
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2)

3)

4)

3)

6)

7

A snowmobile steering ski comprising a main body extending longitudinally, the
main body comprising a top surface configured to be secured to a snowmobile, a
bottom surface, a first side edge and a second side edge, the main body
comprising a front portion, a central portion, and a rear portion, the ski
comprising at least one longitudinally extending keel blade extending
downwardly from the bottom surface wherein the bottom surface of the central
portion is longitudinally continuous and slightly longitudinally upwardly arched

to define a front area and a rear pressure area.

A snowmobile steering ski as claimed in claim 1, wherein the bottom surface is
slightly longitudinally upwardly arched to define a front area and a rear pressure

area.

A snowmobile steering ski as claimed in claim 1, wherein the at least one keel

blade extends longitudinally along the central portion.

A snowmobile steering ski as claimed in claim 2, wherein the at least one keel

blade extends longitudinally between the front area and the rear pressure area.

A snowmobile steering ski as claimed in claim 1, wherein the bottom surface
comprises at least one slot configured to removably receive the at least one keel

blade.

A snowmobile steering ski as claimed in claim 3, wherein the main body has a
first width, wherein the at least one keel blade has a second width, and wherein

the second width is significantly thinner than the first width.

A snowmobile steering ski as claimed in claim 6, wherein the second width is less
than 15% of the first width.

CA 2809170 2019-05-21
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8) A snowmobile steering ski as claimed in claim 1, wherein the at least one keel

blade is made from metallic material.

9) A snowmobile steering ski as claimed in claim 1, wherein the at least one keel
blade comprises two longitudinally extending keel blades extending downwardly

from the bottom surface, the two keel blades being laterally spaced apart.

10) A snowmobile steering ski as claimed in claim 9, wherein the two keel blades

have different configurations.

11) A snowmobile steering ski as claimed in claim 9, wherein the bottom surface

comprises two slots configured to respectively receive the two keel blades.

12) A snowmobile steering ski as claimed in claim 7, wherein the front portion is

slightly concave along the bottom surface.

13) A snowmobile steering ski as claimed in claim 12, wherein the rear portion is

slightly concave along the bottom surface.

14) A snowmobile steering ski as claimed in claim 1, wherein the main body is

substantially made from polymeric material.
15) A snowmobile having secured thereto a pair of steering skis as claimed in claim 1.

16) A snowmobile steering ski comprising a main body extending longitudinally, the
main body comprising a top surface configured to be secured to a snowmobile, a
bottom surface, a first side edge and a second side edge, the main body
comprising a front portion, a central portion, and a rear portion, the bottom
surface comprising at least one longitudinally extending slot configured to
removably receive at least one longitudinally extending keel blade wherein the
bottom surface is longitudinally continuous and slightly longitudinally upwardly

arched to define a front area and a rear pressure area.

CA 2809170 2019-05-21
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17) A snowmobile steering ski as claimed in claim 16, wherein the bottom surface of
the central portion is slightly longitudinally upwardly arched to define a front area

and a rear pressure arca.

18) A snowmobile steering ski as claimed in claim 16, wherein the at least one slot

extends longitudinally along the central portion.

19) A snowmobile steering ski as claimed in claim 16, wherein the at least one slot

extends longitudinally between the front area and the rear pressure area.

20) A snowmobile steering ski as claimed in claim 16, further comprising at least one

keel blade remaovably received into the at least one slot.

21) A snowmobile steering ski as claimed in claim 20, wherein the main body has a
first width, wherein the at least one keel blade has a second width, and wherein

the second width is significantly thinner than the first width.

22) A snowmobile steering ski as claimed in claim 21, wherein the second width is

less than 15% of the first width.

23) A snowmobile steering ski as claimed in claim 20, wherein the at least one keel

blade is made from metallic material.

24) A snowmobile steering ski as claimed in claim 16, wherein the at least one slot
comprises two slots, each of the two slots being configured to removably receive

at least one keel blade.

25) A snowmobile steering ski as claimed in claim 24, wherein the two slots are

laterally spaced apart.

26) A snowmobile steering ski as claimed in claim 24, further comprising at least one

keel blade removably received into at least one slot of the two slots.

27) A snowmobile steering ski as claimed in claim 24, further comprising two keel
blades respectively removably received into the two slots.

b4

CA 2809170 2019-05-21
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28) A snowmobile steering ski as claimed in claim 27, wherein the two keel blades

have different configurations.

29) A snowmobile steering ski as claimed in claim 22, wherein the front portion is

slightly concave along the bottom surface.

30) A snowmobile steering ski as claimed in claim 29, wherein the rear portion is

slightly concave along the bottom surface.

31) A snowmobile steering ski as claimed in claim 16, wherein the main body is

substantially made from polymeric material.

32) A snowmobile having secured thereto a pair of steering skis as claimed in claim
16.

33) A snowmobile steering ski comprising a main body extending longitudinally, the
main body comprising a top surface configured to be secured to a snowmobile, a
bottom surface, a first side edge and a second side edge, the main body
comprising a front portion, a central portion, and a rear portion, the bottom
surface being longitudinally continuous and slightly upwardly longitudinally
arched to define a front area and a rear pressure area, the bottom surface
comprising at least one longitudinally extending slot configured to removably
receive at least one longitudinally extending keel blade and located between the

front area and the rear pressure area.

34) A snowmobile steering ski as claimed in claim 33, further comprising at least one

keel blade removably received into the at least one slot.

35) A snowmobile steering ski as claimed in claim 34, wherein the main body has a
first width, wherein the at least one keel blade has a second width, and wherein

the second width is 15% of the first width.

CA 2809170 2019-05-21



36) A snowmobile steering ski as claimed in claim 34, wherein the front portion is
slightly concave along the bottom surface, the rear portion is slightly concave

along the bottom surface.

CA 2809170 2019-05-21
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