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A spindle assembly connects the ski to Suspension elements 
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connected to respective rails to allow Snow to pass between 
the legs. 
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SNOWMOBILE AND SUSPENSION 
ASSEMBLY THEREFOR 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of U.S. patent applica 
tion Ser. No. 13/221.293 filed Aug. 30, 2011 which is a 
continuation-in-part of U.S. patent application Ser. No. 
12/046,991 filed Mar. 12, 2008 which claims priority from 
U.S. Provisional Application No. 60/894.252 filed Mar. 12, 
2007 and Canadian Patent Application No. 2,604,041 filed 
Oct. 22, 2007 and is a continuation-in-part of U.S. patent 
application Ser. No. 12/906,776 filed Oct. 18, 2010 which 
claims priority from U.S. Provisional Application No. 
61/252,411 filed Oct. 16, 2009; the contents of which are 
incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to snowmobiles in particular 
to skis for such snowmobiles. 

DESCRIPTION OF THE PRIOR ART 

The snowmobile is a well known class of machine and is 
used for transportation over snow. The snowmobiles typically 
have a belt to provide traction over the snow at the rear of the 
machine and a pair of ski’s at the front of the machine. The 
skis are steerable so that the operator can steer the Snowmo 
bile around the desired course. 

Snowmobiles are used in a variety of conditions from ice to 
fresh snow. As the design of snowmobile has evolved, the skis 
have themselves become more sophisticated to match the 
higher performance expectations of the Snowmobile. Ini 
tially, a single runner was utilized on the underside of the ski 
to improve lateral traction. However, it was found that a single 
runner tended to follow the track left by other machines, 
causing the snowmobile to “dart.” A further development 
used a pair of parallel runners on the underside of the ski. 
Whilst this mitigates the darting, in certain conditions notably 
in powder Snow, the skis are prone to floating which results in 
a loss of lateral traction and a resultant loss of steering. This 
is in part due to the tunnel structure used on the underside of 
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the ski’s with the parallel runners. In soft snow, the body of 45 
the ski may inhibit the runners from contacting the more solid 
snow and thereby limit the lateral resistance to that offered by 
the soft snow. 

It is therefore an object of the present invention to provide 
a ski for a Snowmobile in which the above disadvantages are 
obviated or mitigated. 

SUMMARY OF THE INVENTION 

In general terms, the present invention provides a Snow 
mobile ski having a bifurcated body. The body is formed from 
a pair of laterally spaced rails which are interconnected at the 
tip into a unitary construction. Each of the rails has a runner 
on the underside. In use, the lateral spacing between the rails 
permits the snow to pass between the rails and thereby inhibit 
excessive floating in Soft or powder Snow conditions. 

Preferably, the ski is supported upon on a spindle whose 
lower portion is bifurcated to provide a pair of legs passage of 
the snow between the legs of the spindle. 
As a further preference, the ski includes a stabilizer bar 

extending from the tip to a portion of each of the skis forward 
of the spindle. The distal end of the stabilizer bar is bifurcated 
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2 
to provide a pair of laterally spaced arms to facilitate the 
passage of snow between the arms of the stabilizer bar. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the invention will now be described by 
way of example only with reference to the accompanying 
drawings in which: 

FIG. 1 is a side view of a snowmobile; 
FIG. 2 is an exploded perspective view of a ski assembly: 
FIG. 3 is a view from the underside of the ski assembly 

shown in FIG. 2; 
FIG. 4 is a view on the line IV-IV of FIG. 3; 
FIG. 5 is a view on the line V-V of FIG. 3; 
FIG. 6 is a section of a portion of a spindle shown in FIG. 

2: 
FIG. 7 is a perspective view of a wheel assembly used with 

the ski assembly of FIG. 2; 
FIG. 8 is a front perspective view of a ski shown in FIG. 2; 
FIG.9 is a rear perspective view of the ski of FIG. 8: 
FIG. 10 is a front view of an alternative embodiment of 

spindle; 
FIG. 11 is a side view of the spindle shown in FIG. 10; 
FIG. 12 is a rear view of the spindle shown in FIG. 10; 
FIG. 13 is a side view from the opposite side to the view of 

FIG. 11; 
FIG. 14 is a rear perspective view of the spindle shown in 

FIG. 10; 
FIG. 15 is a front view similar to that of FIG. 10 of a further 

embodiment of spindle; 
FIG. 16 is a side view of the spindle shown in FIG. 15: 
FIG. 17 is a rear view of the spindle shown in FIG. 15: 
FIG. 18 is a view from the opposite side to that of FIG. 16; 
FIG. 19 is a front perspective view of the spindle shown in 

FIG. 15: 
FIG. 20 is a rear perspective view of the spindle shown in 

FIG. 15: 
FIG. 21 is a perspective view of a further embodiment of 

ski; 
FIG. 22 is a view similar to FIG. 21 with the components 

exploded; 
FIG. 23 is a plan view of the ski of FIG. 21; 
FIG.24 is a plan view of the ski of FIG. 2 in exploded form: 
FIG.25 is an enlarged perspective view of a portion of the 

ski of FIG. 21; 
FIG. 26 is a view similar to FIG. 25 with the components 

assembled; 
FIG. 27 is a perspective view of a yet further embodiment 

of ski; 
FIG. 28 is a perspective view showing the components of 

the ski of FIG. 27: 
FIG. 29 is a plan view of the ski of FIG. 27 with the 

components exploded; 
FIG. 30 is a plan view of the ski of FIG. 27 assembled; 
FIG.31 is a detailed perspective view of a forward portion 

of ski of FIG. 27 showing the components; and 
FIG. 32 is a view similar to FIG. 31 showing the compo 

nents assembled. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring therefore to the drawings, a Snowmobile gener 
ally indicated 10 includes a traction drive 12 supporting a 
superstructure 14. The forward portion of the superstructure 
14 is Supported on a suspension assembly 16 that includes 
suspension arm 18 connected to a spindle 20. The spindle 20 
is rotatable about a vertical axis relative to the Suspension arm 
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18 and is connected through a steering link 22 to an operator 
control 24. The lower end of the spindle 20 is connected to a 
ski assembly 30 shown in greater detail in FIGS. 2 through 5 
and 8 and 9. 

It will be appreciated that the ski assembly 30 is similar on 
each side of the Snowmobile except as to hand, and therefore 
only one such ski assembly will be described in detail. The 
overall dimensions of the skis will vary from machine to 
machine but will generally be similar to those found on con 
ventional higher performance Snowmobiles and constructed 
from similar materials. 

Referring therefore to FIGS. 2, 8 and 9 the ski assembly 30 
includes a ski 32 typically moulded from a plastics material. 
The ski 32 has a body 33 formed with a pair of rails 34, 36 that 
are laterally spaced from one another over substantially the 
entire length of the ski body 33. The rails 34.36 are connected 
at the tip 38 to provide a unitary construction. 
As shown in FIGS. 3 and 4, each of the rails 34, 36 has a 

under surface 40, 42 respectively that is formed with a con 
cave cylindrical recess 44. The recess 44 is dimensioned to 
receive a steel runner 46 that is secured in the recess 44 by a 
bolt (not shown) extending through the body of the rail. The 
runner 46 has longitudinal slots 48 formed in its lower surface 
to receive a carbide insert 50. The carbide insert 50 provides 
a wear resistant insert to the runner 46. 
As can best be seen in FIG. 5, the runner 46 extends 

partially along the under surface 40, 42 of each of the rails 34, 
36. The rails 34, 36 are formed with an aperture 52 which 
permits the runner 46 to pass through the rail from the lower 
surface 40, 42 to the opposite upper surface. The runner 46 
extends toward and across the tip 38 of the ski32, as shown in 
dotted lines in FIG.3, so as to form a continuous runner along 
each of the rails 34, 36. The continuous runner enhances the 
strength for high performance. 
As best seen in FIG. 2, a stabilizer bar 54 is secured to the 

tip 38 through a universal joint assembly 56 and extends 
rearwardly for attachment to the ski. The stabilizer bar 54 is 
bifurcated so as to provide a pair of arms 58, 60 that progres 
sively diverge in a rearward direction. The distal end of each 
of the arms 58, 60 is formed with a bushing 62 that receives a 
connecting bolt 64. The bushing 62 may be elastomeric or 
steel bushings depending upon the application and the bolts 
64 are received in holes 66 formed in spaced upstanding 
flanges 70 formed on the upper surface of each of the rails 34, 
36. A rib 69 extends rearwardly from the tip 38 to the flanges 
70. The flanges 70 extend along the rails 34, 36 to provide a 
socket 72 to receive the spindle 20 and provide a mounting 
point for the ski body 33. The socket 72 has a pair of laterally 
spaced walls 74, 76 with reinforced holes 78 integrally 
formed with the walls 74, 76. 
The spindle 20 is bifurcated at its lower end to provide a 

pair of legs 80, 82 that are received in respective ones of the 
sockets 72 between the walls 74, 76. The legs 80, 82 have 
lateral bores 84 for alignment with the reinforced holes 78 to 
receive connecting bolts 86. The spindle 20 is connected to 
the Suspension arms through mounting holes 90 in conven 
tional manner. 
As can best be seen in FIG. 6, legs 80, 82 on spindle 20 

terminate in a bore 92 that is asymmetric in cross section. As 
shown, the bore 92 is part cylindrical with a flat on one side to 
provide a D shaped cross section. A hole 94 extends through 
the walls of the bore 92. A wheel assembly indicated 100 in 
FIG. 7 includes a wheel 102 supported on spindle 104 at the 
lower end of a vertical leg 106. The vertical leg 106 is dimen 
sioned at its upper end to be received in the bore 92. A hole 
110 extends through the leg 106 for alignment with the hole 
94 in the legs 80, 82 so that a securing pin 112 may hold the 
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4 
wheel 100 in situ such that the axle is perpendicular to the 
length of the ski. Vertical leg 106 has shoulders (not shown) 
mating with the spindle to Support the weight of the machine 
on the ground, thereby decreasing stress on securing pin 112. 

In use on snow, the laterally spaced ski rails 34.36 provides 
support for the runner 46. Flotation of the ski body 32 is 
inhibited by permitting the snow to pass between the ski rails 
34.36 and thereby allow the runner 46 to descend through soft 
snow to a firmer stratum of packed snow. The bifurcation of 
the stabilizer bar 56 and the spindle 20 provides a clear 
passage for the Snow through the ski assembly 32 to minimize 
build up of Snow and drag. 
The spindle 20 secures the two ski rails 34, 36 to one 

another whilst permitting limited independent flexure as the 
ski assembly passes over the snow. The runner 46 contributes 
to the torsional resilience and bending strength of the ski 
whilst providing an enhanced contact with the firm or packed 
Snow. A continuous runner is preferred for improved perfor 
mance but it will be appreciated that a pair of runners may be 
used, one on each rail 34, 36, for less arduous conditions. 

If it is necessary to transport the Snowmobile over open 
ground, the wheel assembly 100 may be inserted between the 
rails 34, 36 and secured in the bore 92. The locking pin may 
then be inserted through the holes 94 and 110 to lock the 
wheels in position below the ski assembly. In this manner, the 
under side of the skis are elevated from the ground allowing 
the machine to be rolled along the ground without damage to 
the skis. The D shaped cross section inhibits rotation of the 
wheel about a vertical axis with the weight transferred along 
the spindle 20 so as not to load the locking pin 112. 
A further embodiment of spindle is shown in FIGS. 10 

through 15 in which like reference numerals to those of FIGS. 
1 through 9 will denote like components with a suffix a added 
for clarity. 

Referring therefore to FIGS. 10 through 15, a spindle 20a 
has a pair of legs 80a, 82a with transverse bores 84a at the 
lower end of the legs 80a, 82a. The legs 80a, 82a extend 
downwardly from a head 100. The head 100 has a lower face 
102 extending forwardly from the legs 80a, 82a. The lower 
face 102 merges smoothly with a convex front face 104 that 
curves rearwardly towards a flat top face 106. A generally 
linear rear face 108 extends from the top face 106 to the rear 
of the legs 80a, 82a. A pair of side faces 110, 112 extend 
between the bottom and top faces 102,106 and the front and 
rear faces 104,108 and, as can be seen in FIGS. 10 through 14, 
the faces defining the head 100 are smoothly curved to avoid 
transitional edges. 
A pair of tongues 114 extend from the rear face 108 and 

have holes 116 to permit connection to a steering link. 
Asbest seen in FIG. 11, the inwardly directed side face 112 

is contoured to provide a pair of cavities 118,120. In the 
embodiment shown in FIG. 11, a web 122 is located between 
cavity 118 and cavity 120 to extend between the front face 
104 and the rear face 108. The upper portion of cavity 118 
defines a roof 124 disposed generally parallel to the top sur 
face 106. Similarly, the lower portion of cavity 120 defines a 
floor 126 disposed generally parallel to the under surface 102. 
The head 100 therefore has an upper web 125, defined 
between the roof 124 and top face 106, intermediate web 122 
and a lower web 127, defined between the floor 126 and 
bottom face 106. It will be appreciated that the side surface 
112 delimits the lateral extent of the roof 124, web 122 and 
floor 126 so that those features are contained within the enve 
lope of the head 100. 

Holes 90a are formed in the upper web 125, the interme 
diate web 122 and the lower web 127. The holes 90a provide 
mounting points for the Suspension elements shown in 
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ghosted outline on FIG. 11. Thus the upper suspension ele 
ment U is secured above the upper web 125 and the lower 
Suspension element L is secured between the intermediate 
web 122 and the lower web 126 within the cavity 120. The 
rear portion of the cavity 120 is contoured, as indicated at 130, 
to facilitate the required range of movement of the spindle on 
the Suspension element. 

It will be appreciated that the spindle 20a is handed so that 
a mirror image of the spindle shown in FIGS. 10 through 14 
is provided for the opposite side of the snowmobile. 

In operation, the legs 80a, 82a are connected to the mount 
ing points on respective ones of the skis 32 and the Suspension 
elements connected to the holes 90a. The legs 80a, 82a Sup 
port the rails 34, 36 whilst allowing snow to pass through the 
spacing between the rails and through the bifurcated legs 80a, 
82a of the spindle 20a. The smoothly contoured head 100 
provides an aerodynamic structure to Support the Suspension 
elements and encompasses those elements within the cavities 
118, 120. 
A further embodiment is shown in FIG. 15 through 20 in 

which like components will be identified with like reference 
numerals with the suffix "b" added for clarity. In the embodi 
ment of FIGS. 15 through 20, the spindle 20b is formed with 
a single cavity 130 so as to define a roof 124b and floor 126b. 
The roof 124b defines an upper web 125b between the top 
surface 106b and the roof 124b and, similarly, a lower web 
127b is defined between the floor 126b and the under surface 
102b. 
The cavity 130 is sized to permit a suspension element 

shown in ghosted outline to be secured within the cavity 130 
through attachment points 90b. The upper suspension ele 
ment U, again shown in ghosted outline is secured to the web 
125b. 
A single flange 114b is provided for connection to the 

steering link so that, with the legs 80b, 82b connected to the 
skis 32 and to the Suspension and steering elements, the 
spindle 20b is operable to support the ski in normal use and 
impart steering motions to them. 

In both embodiments, the head 100 may be cast and/or 
forged and the configuration of the cavities 118, 120, 130 
machined to Suit the mounting points and Suspension ele 
ments of existing vehicles. In this manner, the basic configu 
ration of the spindle 20a may be used in a variety of applica 
tions. It will also be noted that the outer face 110 forms a 
continuous web forming the rear face of the cavities 118,120, 
130 thereby adding to the rigidity of the head in use. 
A further embodiment of ski is shown in FIGS. 21 through 

26 in which like components will be identified with a like 
reference numeral with a suffix 'c' added for clarity. The ski 
of the embodiment of the FIGS. 21 through 26 may be used 
with either of the spindles shown in FIGS. 10 through 20, or 
with the spindles shown in FIGS. 1 through 6. 

The overall configuration of the ski assembly 30c is similar 
to that shown in FIGS. 8 and 9. However the body 33c is 
formed as separate rails 34c., 36c, that are mechanically con 
nected to one another, rather than the integrally moulded body 
33 of FIGS. 8 and 9. In the embodiment of FIGS. 21 through 
26, each of the rails 34c., 36c is separately moulded and each 
has an upstanding flange 200 adjacent its tip 38c. The flange 
200 presents a planar face 202 for an abutment with a similar 
face on the flange 200 of the adjacent rail. Holes 204 are 
formed in the web 200 to receive bolts 206. The bolts pass 
through the holes 204 in each of the webs 200 and are secured 
by nuts 208. 
An arcuate rabbet 210 is formed at the tip of each of the 

rails 34c, 36c to define a groove 212 at the forward extremity 
of the body 33c. The groove 212 receives a tongue 214 of the 
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6 
stabilizer 54c which is secured to the body 33c by a bolt 216 
passing through aligned holes 218. A nut 220 secures the bolt 
to the body 33c and secures the tongue 214 within the groove 
212. 
The stabilizer bar 54 has a pair of bifurcated arms 58c. 60c 

that extend rearwardly to be received between the flanges 70c. 
A bolt 64c secures the arms 54c., 58c to the flanges 70c. 

Each of the bolts 64c is received in holes 66c to extend 
between the flanks 70c. The bolt 64c is formed with a disk 
shaped head 222 with circular holes 224 to receive pegs of a 
wrench. A complementary nut 226 secures the bolt 64c within 
the hole 66c and also has a disk shaped head 228. 
The outwardly directed faces of the flanges 70c, are formed 

with a recesses 230 to accommodate the head 224 and the nut 
226. The depth of the recess 230 corresponds to the thickness 
of the disk forming the head 224 or nut 226 so that a smooth 
exterior surface is provided to the flanges 70c when the bolts 
64c are installed. Entrapment of Snow as it passes between 
and around the skis is thus avoided. 

Similarly, the laterally spaced walls 74c, 76c of the sockets 
72c for attachment to the spindle are formed with recesses 
232 to accommodate circular heads of the bolt securing the 
spindle to the ski. Again, therefore, a smooth exterior Surface 
is provided to inhibit build-up of snow around the connection 
of the spindle to the ski. 
The rails 34b, 36b are moulded from a suitable plastics 

materials, such as high molecular weight polypropylene, and 
are connected by bolts 206 at the tips to form a ski body 33c. 
The stabilizer bar 54c is then connected to the tip of the ski 
body 33c through the bolt 216 and the arms 58c. 54c con 
nected through the bolts 64c to the flanges 70c. The body 33c 
may then be connected to the legs of a spindle through bolts 
passing through the holes 78c formed in the sockets 72c. 
A further embodiment of ski body is shown in FIGS. 27 

through 32 and like reference numbers will be used to identify 
like components with a suffix "d added for clarity. 

In the embodiment of FIG. 27, rails 34d, 36d are moulded 
as separate components. Webs 200d are formed adjacent the 
tip of the rails 34d. 36d and holes 204d provided to extend in 
a vertical direction. A connecting bracket 240 bridges the 
webs 200 with connecting bolts 206 to secure the bridging 
piece 240 to each of the rails 34d. 36d. 
The stabilizer bar 54d is connected to the tip as described 

above with respect to FIG. 22 and received between the 
flanges 70d in a similar manner. Again therefore the rails 34d. 
36d may beformed as separate components and Subsequently 
secured to one another to provide the ski body 33d. 

In each embodiment of ski body the lateral spacing of the 
rails 34, 36 and the bifurcated legs of the stabilizer arm and 
spindle facilitate the passage of Snow along the ski. In the 
embodiments of FIGS. 22 through 32, the recesses formed in 
the flanges 70 allow the heads of the connecting bolts to be 
flush with the exterior surface of the ski rails and further 
inhibit the build-up of snow in operation. 
The invention claimed is: 
1. A Snowmobile comprising a SuperStructure Supported at 

one end on a drive belt to provide a traction drive, and at an 
opposite end on a suspension assembly, said Suspension 
assembly including a pair of steerable ski assemblies laterally 
spaced relative to said SuperStructure and connected to said 
SuperStructure by respective Suspension arms, each of said ski 
assemblies including a spindle rotatably mounted to said 
Suspension arm for movement about a steering axis and con 
nected to a steering control to effect steering of said Snow 
mobile, and a ski connected to said spindle for movement 
about a transverse axis, each of said skis including a body 
with a pair of rails spaced from one another to define an 
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elongate gap through which Snow may pass from the under 
side of each ski to the top side, said rails being connected at 
their tip to provide a unitary structure, and each of said 
spindles is bifurcated to provide a pair of legs, each connected 
to a respective one of said rails, said skis being positioned on 
said Snowmobile to permit flow of Snow through said gap 
upon movement of said Snowmobile over Snow and said legs 
and said rails being aligned to provide an unimpeded passage 
of snow between said rails and legs when said Snowmobile is 
driven by said belt. 

2. A Snowmobile according to claim 1 wherein each of said 
ski assemblies includes a stabilizer bar extending from said 
tip to each of said rails. 

3. A snowmobile according to claim 2 wherein said stabi 
lizer is bifurcated to provide a pair of arms to facilitate pas 
sage of Snow between said rails. 

4. A Snowmobile according to claim 1 wherein said spindle 
includes a head and said legs depend from said head, said 
Suspension arm being rotatably connected to said head. 
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5. A Snowmobile according to claim 4 wherein a steering 

link is connected to said head at a location offset from said 
Suspension arm and is operably connected to said steering 
control. 

6. A snowmobile according to claim 5 wherein a pair of 
Suspension arms are connected to said head. 

7. A Snowmobile according to claim 1 wherein said legs are 
received in sockets formed on the top side of said ski. 

8. A snowmobile according to claim 7 wherein said leg is 
pivotally connected to said socket for rotation about a trans 
verse axis. 

9. A snowmobile according to claim 8 wherein said sockets 
are formed by a pair of upstanding walls and a pin extends 
between said walls and through said leg. 

10. A snowmobile according to claim 1 wherein a runner is 
provided under each of said rails to provide a pair of laterally 
spaced runners for each of said skis. 
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