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A snowmobille ski Is made of two main parts, namely a steel stiffener and a sole made of ultra high molecular weight
polyethylene (UHMW-PE) to which a friction reducing additive has been added. The front handle is molded integrally with the ski
sole and then bent back and secured to the sole and stiffener. The sole has upstanding projections on which the stiffener rests
so that spaces are provided which allow the sole to deflect when impacted thereby reducing transmission of impacts to the
stiffener. The stiffener is formed with a main stiffener and secondary stiffeners provided only when the ski is to be attached to the
suspension assembly. The secondary stiffeners coact with the main stiffener to increase the strength and rigidity while

minimizing the weight increase.
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ABSTRACT
A gnowmobile ski is made of two main parts, namely a

.Steel stiffener'and é sole made of ultra high moleculaf'weight

' polyethylene (UHMwéPE) to which a friction reducing additive has

- been'added; The front handle is molded integrally with the ski

. SOle'and then bent'back and secured to the sole and stiffener.

~ The sole has upstanding projections on which the stiffener rests
so that spades are provided which allow the sole to deflect when
impacted.thereby reducing transmisgssion of impacts to the stiffen-
er. The stiffener is formed with a main stiffener and secondary
stiffeners provided only when the ski is to be attached to the
suspension assembly. The secondary stiffeners coact with the main
stiffener to increase the strength and rigidity while minimizing

the weight increase.
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This invention relates to snowmobile skis.

Traditionally all snowmobile skis have been made of
steel. A backbone is welded to the sole to form a closed box or
an open U-shape.

Some skis, not for snowmobiles, have been made of re-
inforced plastics, plastics and wood or a combination of these
materials.

Recently a snowmoblle ski has been proposed by Ultimate
Sports Inc. in which the ski is made of two main parts, namely a
cast aluminum backbone or stiffener and a sole made of ultra high
molecular weight-polyethylene (UHMW-PE). According to this design
characteristiceg guch as the static and dynamic coefficients of
friction, dynamic stability and turning response of the ski can be
determined by choice of material of the sole and profile of the
sole, while characteristics such as ability to withstand static
and dynamic loads are determined by design of the stiffener. By
gseparating out these two different sets of parameters the ski
design can be optimized.

The ski proposed by Ultimate suffers from the following
disadVantages; Firstly, the bottom of the stiffener is flat and
1t rests 6n top.of a flat upper surface of the sole. Thus;
impacts on the sole are transmitted directly through to the
stif fener wﬁich would have the effect of weakening the stiffener.

' Secondly, when the ski is to be moﬁnted to a suspension
 aésemb1y*of'the snowmobile, the. stiffener is thickened to increase
- the Strength,and rigidity at that point. However, the increase in

thickness greatly increases the overall weight of the ski which is
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undesirable.

Thirdly, the UHMW-PE used in the sole is subject to
wear .

Fourthly, the front handle of the ski is formed of a
separate component, adding to manufacturing-and assempbly costs.

Fifthly, the use of cast aluminum for the main stiffener
is more expensive compared to the use of a steel stiffener.

It is an object of the present invention to obviate or
mitigate one or more of these disadvantages.

‘This is achieved, according to one. aspect of the present
invention, by providing a ski for a snowmobile, the ski having an
upwardly curved forward_énd and comprising a sole méde of a
plastics material, a runner at the underside of the sole and a
rigid metal stiffener on top of the sole and means securing the
runner, sole and stiffener together wherein the sole is provided
with upstanding projections on which the stiffener rests, spaces
between the projections allowing the sole to deflect when impacted
thereby reducing transmission of impacts to the stiffener.

In a preferred embodiment the projections are formed of
spaced ribs extending along the sole.

According to another aspect of the invention an effect

‘similar to that achieved by thickening the stiffener at the loca-

tion where the ski is to be attached to the suspension assembly is
achieved by providing instead secOndary stiffener members only at

that 1ocation; Theisecohdary stiffener members coact with the

_ main.stiffener and increase the strength and rigidity while

minimizing the weight increase.
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According to a further aspect of the invention, addi-
tives such as organic peroxides and/or glass microspheres are
added to the UHMW-PE to increase wear resistance of the sole.

In another aspect of the invention, the front handle is
integrally formed with the ski sole in the one molding process
after which the handle is bent back and secured to the sole and
stiffener. This allows the use of only one tool to fabricate the

handle and the ski sole and simplifies assembly. Another result

is a reduction in weight. It also allows the front end of the ski
10 to be flexible and thus to take high impacts without damaging the
ski.

The use of steel instead of cast aluminum as the mater-
~ial in a preferred embodiment of the invention reduces the cost.
The invention will now be described in greater detail
with reference to the accompanying drawings, in which:
Figure 1 is a perspective view of a new ski constructed
according to the invention;
Figure 2 is an exploded perspective view of the ski of
Figure 1;
20 Figure 3 1s a sectional view taken on A-A of Figure 1;
Figure 4 is a sectional view taken on B-B of Figure 1;
Figure 5 is a perspective view of the ski sole used in
the ski of Figures 1 to 4, illustrating detailedifeatures of the
QOlé:
‘ Figure 6 is a side view of the ski sole of Figure 5;

and

Figure 7 is a sideview of the ski sole after molding but
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before bending into final shape.
Referring to the drawings, a ski 10 is formed of two

principal parts, namely a backbone or stiffener 12 and a sole 14.
The stiffener 12 is made of metal such as stamped steel coated
with powder epoxy to protect it against corrosion and wear. Other
metals such as aluminum magnesium also could be used. The sole 14
1s made of plastic material, a preferred material being ultra high
molecular weight-polyethylene (UHMW-PE) to which an additive to
improve.wear resistance has been added. Different additives e.q.
organic peroxide and glass microspheres can be used for this
purpose but the inventors have determined in tests that an organic

peroxide in conjunction with glass microspheres in an amount of

- approximately 5% by weight as additive gives good results for a

snowmobile ski sole and also that the use of these additives
separately gives good results.

As seen in Figures 2 and 3 a steel runner 16 forms a
third component of the ski. The runner 16 is accommodated partly
in a recess 18 extending lengthwise along the underside of the
sole 14, as seen particularly in Figure 3; The runner has up-
standing integral stud portions 20 provided at spaced locations
along the runner. The stud portions 20, which are threaded at
their free ends, are received through holes 22 in the sole 14 and

aligned holes 24 in the stiffener 12. Lock nuts 26 received in

the threaded ends of the stud portions 20 secure the runner, sole

and stiffener together.

Details of the structure of sole 14 are seen most

clearly in Figures 3, 4 and 5. The sole 14 is elongate- with an
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upwardly curved forward end 28, from the leading end of which
extends an integrally formed handle 30 that is bent back into
engagement with the upper surface 32 of the sole, and a slightly
upwardly sloping rear end 34.

The handle 30 has a free end portion 36 which 1s con-
formed generally in shape to the shape of the curved forward end
28 of the sole and has therein a through hole 38 which is aligned
with a through hole 40 (Figure 6) in the sole. As seen in Figures
1 and 2, a bolt 42 is received through the hole 40 in sole 14,
then through an aligned hole 24 in stiffener 12 and finally

through hole 38 in handle 30. A nut 44 secures the free end 36 of

the handle to the stiffener 12.

As seen in Figures 3 and 4, in section the sole 14 has
two generally flat, horizontal marginal portions 46 extending most
of the length of the sole and into the curved forward end 28. The
inner sides of the marginal portion 46 are bonded by respective
upstanding ribs 48 running lengthwise along the sole. The central
portion 50 of the sole located between the two ribs 48 is formed

generally as a shallow U along the lower surface of which runs the

recess 18 for receiving the runner 16. From the upper surface of

~ the central position extend three vertical spaced ribs 52
eXtending lengthwise along the sole. At the locations of the
- holes 22 and 40 the ribs merge to form flat platforms 54.
.Outwérdly of the,ribsa52 the upper surface of the central portion

. of the sOle.14 18 formed.with two flat, horizontal margins 55

located ad jacent the ribs 48. As seen in Figures 1, 2 and 5 a

transverse rib 56 1s located at a short spacing from the rear end
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of the sole, rib 56 extending between ribs 48.

The stiffener 12 is formed of a main stiffener member 58
and two secondary stiffeners 60. The main stiffener 58 1is
generally channel shaped, having two upstanding sides 61 joined by
a bottom 62. The bottom 62 has two horizontal marginal portions
64 and a central depressed portion 66 Jjoined to the marginal
portions 64 by means of sloping portions 68. 1In the longitudinal

direction the bottom 62 of this stiffener 58 curves upwardly at

the forward portion of the stiffener to conform to the shape of
the sole. The sides 61 of stiffener 58 have inturned horizontal
flanges 69 at their free ends. The sides 61 are provided with
some elongate through holes 70 which, as seeﬁ in Figure 4, have
inturned stiffening flanges 72. The holes are provided to reduce
weight and the flanges 72 are provided to increase the resistance
to flexure. Also provided in sides 61 are aligned round holes 74
which, as seen in Figure 3, receive steel bushings 76.

The bushings 76 also pass through aligned holes 78 in
the secondary stiffeners 60, which are identical to each other and
each of which is formed as a plate having horizontal bottom edge
and a top edge which is shaped like a shallow inverted V and which
has an outturned flange 80.

As gseen in Figure 3, the secbndary stiffeners 60 are

welded td the,respective main stiffeners'SB where the flanges 80

engage the sides 61 and where the bottom edges engage the marginal

portions 64 of the bottom 62. The secondary stiffeners are also

"welded to the respective bushings 76. In use, a pivot pin (not

shown) 1is received through the bushings 76 for pivotal connection



10O

2018591

66283-1003

of the ski 10 to an appropriate suspension assembly of the
snowmobile.

As seen 1n Figure 3, the stiffener 12 is received with
slight clearance between the two ribs 48 of sole 14 with the
bottom 62 of the main stiffener resting on portions of the sole
located between the two ribs 48. More particularly, the central
depressed portion 66 of the bottom rests on the tops of the three
vertical ribs 52 with the marginal portions 64 of the bottom
resting on the margins 55. The transverse rib 56 serves, as seen
in Figure 1, as a stop for the rear edge of stiffener 58.

In manufacturing the sole a compression molding process

is used resulting in the molded sole shape shown in Figure 7 1in

which the handle 30 extends away from the sole 14 and generally

parallel to the major portion of the sole. When assembling the
stiffener 12 to sole 14 the handle 30 is simply bent back by hand

and secured by the nut and bolt as explained above.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR

PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A ski for a snowmobile, the ski having an upwardly curved forward end and comprising a

sole made of a plastics material, the sole having an upper surface, a lower surface and a

forward end, a runner at the lower surface of the sole and a rigid metal stiffener on the
upper surface of the sole and means securing the runner, sole and stiffener together, In
which the stiffener is formed of a main stiffener member formed generally as a channel
extending along a major portion of the sole length, the channel having two spaced sides
and a bottom interconnecting the sides, and two respective secondary stiffener members
secured to the main stiffener member and associated with a respective channel side, the
secondary stiffener members provided at a pivot mounting location for a suspension
assembly, each secondary stiffener member having a plate portion extending over the
pivot location and spaced form the associated channel side and having a portion abutting
associated channel side whereby the stiffencr is effectively strengthened at the pivot

location.

2. A ski according to claim 1, wherein the abutting portion of each secondary stiffener
member is a right angled flange provided at an upper edge of the plate portion, a lower
edge of the plate portion rests on the bottom of the main stiffener member and the

secondary stiffener members are welded to the main stiftener member at the flanges and

the lower edges.
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3. A ski according to claim 1 or 2 in which the main stiffener member is provided with
through holes to decrease its weight, each through hole being turned in at its edge to form

a stiffening flange.

4. A ski according to claim 1 or 2 wherein two aligned bushings are provided at the pivot
location, one bushing extending through one of the secondary stiffener members and one

side of the main stiffener member and the other bushing extending through the other

secondary stiffener and the other side of the main stiffener member.

S. A ski for a snowmobile, the ski having an upwardly curved forward end and comprising a
sole made of a plastics material, the sole having an upper surface, a lower surface and a
forward end, a runner at the lower surface of the sole and a rigid metal stiffener on the
upper surface of the sole and means securing the runner, sole and stiffener together
wherein the sole is provided on the upper surface with upstanding projections on which
the stiffener rests, the projections defining spaces therebetween, which spaces between
the projections allow the sole to deflect when impacted thereby reducing transmission of
impacts to the stiffener and wherein the stiffener is formed of a main stiffener member
formed generally as a channel extending along a majar portion of the sole lenght, the
channel having two spaced sides and a bottom interconnecting the sides, and two
respective secondary stiffener members secured to the main stiffener member and

associated with a respective channel side, the secondary stiffener members provided at a
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pivot mounting location for a suspension assembly, each secondary stiffener member
having a plate portion extending over the pivot location and spaced from the associated
channel side and having a portion abutting the associated channel side whereby the

stiffener is effectively strengthened at the pivot location.

6. A ski according to claim 5 wherein the forward end of the sole is integrally formed with
an elongate strip which is bent back and secured at a free end to the sole and stiffener

thereby forming a handle.

7. A ski according to claim 6 wherein the sole and handle are made of UHMW-PE to which

at least one of an organic peroxide and glass microspheres has been added.
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