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(57) ABSTRACT 

In a Snowmobile ski Suspension having two parallel front 
mounted Steerable skis, each ski is Steerable by rotation of 
the trailing Suspension arms about a frame mounted bearing 
forward of the center of the ski. Steering input from the 
handlebar rotates the Suspension and the Ski. The ski moves 
laterally towards the outside of a turn during rotation to 
provide increased cornering Stability. The ski has a keel 
mounted forward of its center for ease of turning. The dual 
Support Steering column provides a forward offset for the 
handlebar which leans the driver toward the inside of a 
corner for better balance and provides crash protection. 

4 Claims, 10 Drawing Sheets 
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SNOWMOBILE STEERING AND SKI 
SUSPENSION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a steering and Suspension 

System for typical motorized Snowmobiles in use for recre 
ational purposes, and particularly to improving the maneu 
verability and safety of such snowmobiles. 

2. Description of the Prior Art 
The typical Snowmobile used for recreational purposes 

today is not much different from the original recreational 
Snowmobile developed by Armand Bombardier. The recre 
ational Snowmobile is propelled by a rear mounted cleated 
endless rubber track powered by a gasoline engine and 
steered by two forward mounted parallel skis. The driver 
turns the Snowmobile by using a handlebar connected 
through a linkage to turn the skis in a parallel fashion with 
respect to the drive track. The uncertain footing provided by 
Snow and ice make it difficult to control the typical Snow 
mobile especially when travelling at Speed. The ski Suspen 
Sion typical of early Snowmobiles consisted of a down 
Wardly arched leaf Spring mounted on a typical ski Such that 
the Steering connected to and turned the leaf Spring and 
consequently the Ski, the leaf Spring arching to provide 
cushioning to the ride and keeping the ski in contact with the 
Snow. This type of Suspension had very limited vertical 
travel and did not Support the ski with much precision. 
Newer telescoping type ski Suspension as described by West 
in U.S. Pat. No. 4,143,729 and Blanchard in U.S. Pat. No. 
4,826,185 increased the usable vertical travel and provided 
integral damping means and better control of the Ski. The 
most common type of ski Suspension now in use is described 
by Talbot in U.S. Pat. No. 4,671,521. The trailing arm 
Support with parallel transverse arms provides for excellent 
ski stability when turning and excellent vertical travel with 
a strong, relatively simple design. The transverse Suspension 
arms are centrally mounted on the Snowmobile and move the 
skis vertically in an arc instead of a Straight line. This lateral 
ski displacement during compression of the ski Suspension 
in conjunction with a relatively stable Steering rod linkage 
causes the skis to toe out on compression of the Suspension 
resulting in erratic Steering or "bump Steer'. Current Steering 
and Suspension Systems mount the ski axially about the 
Vertical central turning point of the Ski and Support the 
Snowmobile front end on the same point. The driver must 
shift his weight toward the inside of a turn to prevent the 
Snowmobile from rolling over. This shift is necessary to 
bring the center of gravity of the driver -Snowmobile 
combination closer to the inside turning arc to balance 
centrifugal cornering force with gravity to prevent rollover. 
Unpredictable footing on Snow can often make this feat 
impossible and accidents occur, particularly for drivers not 
skilled in this type of maneuver. Prior snowmobile suspen 
Sions have been functional only in Supporting the weight of 
the Snowmobile by applying preSSure to the Skis and pro 
Viding a laterally Stationary bearing for Ski rotation. Steering 
on prior Snowmobiles has been by rotation of the ski about 
its center of Support at the ski leg, providing the same level 
of lateral Support on both Sides of the Snowmobile during 
cornering. 

The skis on current Snowmobiles generally have a keel on 
the bottom running Surface which is approximately equal in 
length both forward and aft of the center of the ski in order 
to maintain ease of Steering. 

Snowmobiles by nature of their generally light weight and 
recreational use have very little in the way of Safety features. 
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2 
Frontal collisions by Snowmobiles almost always result in 
Serious injury to the driver Since there is no energy absorbing 
barrier between the driver and the object being struck. 

SUMMARY OF THE INVENTION 

It is the aim of the present invention to provide a Snow 
mobile Steering and Suspension mechanism which laterally 
shifts the Support of the skis toward the outside of the 
turning arc during cornering, thereby providing additional 
outboard Support for the Snowmobile and reducing the 
tendency of the Snowmobile to roll over. It is a further aim 
of the present invention to provide a Snowmobile Steering 
and Suspension mechanism which applies increased Support 
preSSure to the outboard Ski of the Snowmobile during 
cornering to further Stabilize the Snowmobile and prevent 
roll over. It is a further aim of the present invention to 
provide a Snowmobile Steering and Suspension mechanism 
which shifts the center of gravity of the Snowmobile toward 
the inside of the turning arc of the Snowmobile to improve 
cornering Stability. It is a further aim of this invention to 
provide a Steering mechanism for a Snowmobile that posi 
tions the driver's weight toward the inside of a turning arc 
of a snowmobile. It is a farther aim of the present invention 
to provide a Steering mechanism that absorbs and redirects 
the impact energy of a Snowmobile driver colliding with the 
Steering handlebar during a frontal impact of the Snowmo 
bile. 
The embodiment of this invention in a Snowmobile is 

characterized by the dual function of the Suspension arms 
and Suspension Spring as rotatable Steering members. The 
Suspension arms are linked to the Snowmobile frame by a 
rotatable Suspension mounting at the front frame of the 
Snowmobile on generally vertical Support bearings. Turning 
of the handlebar on the steering column moves the left and 
right Steering control rods longitudinally which correspond 
ingly rotate the rotatable Suspension mountings. The rotat 
able Suspension mountings rotate the Suspension arms in an 
arc about the generally vertical Support bearings. The ski leg 
bearing Supports, Ski legs and skis, Supported by the Sus 
pension arms connected in this manner rotate about the 
generally vertical Support bearings, becoming angular to the 
direction of travel of the Snowmobile and causing it to turn. 
The weight Supporting bottom area of the ski does not rotate 
about its central point, at approximately its ski leg location, 
but rotates about a center forward of the center of the 
Supporting area of the Ski, resulting in lateral displacement 
of the ski Supporting area toward the outside of the turning 
arc of the Snowmobile. The angle of the Suspension arms and 
connected skis with respect to the line of forward motion of 
the Snowmobile determine the turning radius of the Snow 
mobile. The turning radius of the Snowmobile can be 
decreased further rotating the ski by its ski leg within its ski 
leg Support bearing concurrently with the rotation of the 
rotatable Suspension mounting. A control arm, mounted on 
its inboard end to the rotatable Ski leg within its ski leg 
Support bearing, has its outboard end held equidistant to a 
frame of the Snowmobile by a swivel mounted control rod to 
maintain the position of the control arm outboard end 
laterally equidistant from the Snowmobile during Steering 
movement of the Suspension arms and ski leg radially 
around the frame mounted generally vertical Support bear 
ing. The lateral movement of the Ski leg with respect to the 
frame of the Snowmobile causes the control arm to rotate the 
ski leg and ski about the Ski leg Ski leg Support bearing 
resulting in greater angularity of the Ski with respect to the 
Snowmobiles line of forward motion. 

In the preferred embodiment of the invention the frame 
mounted generally vertical Support bearing Supporting the 
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rotatable Suspension mounting is given a positive camber 
angle to tilt the plane of rotation of the Suspension arms 
downwardly outboard of the Snowmobile thus increasing 
downward Support pressure on the outboard Side of a turning 
arc and reducing downward Support pressure on the inboard 
Side of the turning arc and further Stabilizing the Snowmo 
bile during turning. 

In the preferred embodiment, the Steering column is 
downward angled to the front of the Snowmobile and 
provides a Straight line connection from the front of the 
Snowmobile to the driver. The energy of a frontal impact to 
the Snowmobile is absorbed in part by a deformable energy 
absorbing Section of the Steering column. A similar parallel 
impact absorbing column is forward mounted to the Steering 
column creating a parallelogram linkage to provide planar 
Stability to the Steering handlebar and impact Support. Dur 
ing a collision, the impact of the driver onto the handlebar 
and impact Support causes the column to break away from 
its midsection frame mounting and pivot upwards from the 
Steering column frame mounting in a parallelogram fashion, 
redirecting the forward motion of the driver upward and 
away from the direction of travel and the object of the 
collision. Further, the energy of the driver impact onto the 
handlebar and impact Support is Substantially absorbed by 
the energy absorbing Sections of the Steering column and 
impact column, reducing driver injury. 

In another embodiment of the invention, a transverse 
mounted generally horizontal torsion member can be 
employed to generate downward Support preSSure to the ski 
to support the Snowmobile. The torsion member rotates the 
generally vertical Support bearing directly and transferS the 
rotary force to the rotatable Suspension mounting and inte 
gral suspension arm which urges the pivotally attached ski 
downward to support the Snowmobile. In this embodiment 
of the invention, the Suspension Spring is generally perpen 
dicular to the Suspension arm and does not rotate with the 
Suspension arm. The Support center of the Ski thus SuS 
pended moves closer to the torsion Spring axis as the 
Suspension arm angle to the torsion Spring axis diminishes 
while turning the Suspension arm providing increased Sup 
port preSSure and reduced vertical travel of the ski in the turn 
resulting in improved cornering Stability. 

In the preferred embodiment of the invention the ski shall 
have its keel section diminished from the center of the ski 
rearwards. The Steering keel on the bottom running Surface 
of the ski is centered beneath the frame mounted generally 
Vertical Support bearing which is the center of rotation of the 
Suspension arm and Ski, greatly reducing Steering effort yet 
not affecting the Support area of the Ski bottom Surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the preferred embodiment 
of the invention viewed from the center of the Snowmobile 
showing the left side of the Snowmobile front suspension 
and Steering mechanism. 

FIG. 2 is a perspective view of an embodiment of the 
invention viewed from the center of the Snowmobile show 
ing the left Side of the Snowmobile front Suspension and 
Steering mechanism employing a Secondary ski Steering axis 

FIG. 3 is perspective view of an embodiment of the 
invention viewed from the center of the Snowmobile show 
ing the left Side of the Snowmobile front Suspension and 
Steering mechanism employing a torsion member and inte 
gral Suspension arm and Support bearing. 

FIG. 4 is an overhead plan view of the preferred embodi 
ment of the invention showing the left side of the Snowmo 

15 

25 

35 

40 

45 

50 

55 

60 

65 

4 
bile front Suspension and Steering mechanism with ski in a 
right hand turn configuration. 

FIG. 5 is an overhead plan view of an embodiment of the 
invention showing the left side of the Snowmobile front 
Suspension and Steering mechanism with ski and a Second 
ary ski Steering axis in a right hand turn configuration. 

FIG. 6 is an overhead plan view of the preferred embodi 
ment of the invention showing the entire Snowmobile with 
the Snowmobile front Suspension and Steering mechanism in 
a right hand turn configuration. 

FIG. 7 is an overhead plan view of the preferred embodi 
ment of the invention showing the entire Snowmobile with 
the Snowmobile front Suspension and Steering mechanism in 
a Straight ahead configuration. 

FIG. 8 is a front view of the preferred embodiment of the 
invention showing the Steering handlebar, Snowmobile front 
Suspension and Steering mechanism in a left hand turn 
configuration with positive camber. 

FIG. 9 is a side view of the preferred embodiment of the 
invention showing the Snowmobile front Suspension and 
Steering mechanism with Ski. 

FIG. 10 is a perspective view of the preferred embodiment 
of the invention showing the Steering column and impact 
Support column of the Snowmobile. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIG. 1, a snowmobile frame 1 is shown 
having a frame mounted generally vertical Support bearing 
2 on its left outboard extremity. A rotatable Suspension 
mounting 3, with horizontal rotatable Suspension mounting 
integral upper bearing 4 and rotatable Suspension mounting 
integral lower bearing 5, pivots within the frame mounted 
generally vertical Support bearing 2 about Steering axis B1. 
The Suspension Steering control arm 7 is fixed to the 
rotatable Suspension mounting 3 Such that rotational move 
ment of the outboard end of the Suspension Steering control 
arm 7 about the steering axis B1 rotates the rotatable 
Suspension mounting 3 about the Steering axis B1 within the 
frame mounted generally vertical Support bearing 2. Longi 
tudinal displacement of movable steering rod 8 by the 
steering arm 25 in FIG. 10 during the steering function 
directs the rotational movement of Suspension Steering con 
trol arm 7 about the steering axis B1. The steerable ski22 is 
pivotally attached to a generally upright ski leg 11 by the 
transverse Ski pivot bearing 23 permitting the Ski 22 to 
follow uneven terrain. The ski leg 11 is fixed within the 
Vertical Ski leg bearing Support 12 which has horizontal 
integral upper ski leg Suspension bearing 13 and integral 
lower Ski leg Suspension bearing 15. The inboard upper 
suspension arm 18 is horizontally pivotally attached to the 
rotatable Suspension mounting integral upper bearing 4 on 
its inboard end and horizontally pivotally attached to the 
upper ski leg Suspension bearing 13 on its outboard end. The 
outboard upper Suspension arm 19 is similarly mounted to 
the outboard ends of the rotatable Suspension mounting 
integral upper bearing 4 and the outboard end of the upper 
ski leg Suspension bearing 13 Such that the upper inboard 
Suspension arm 18 and upper outboard Suspension arm 19 
move in a parallel manner. The lower inboard Suspension 
arm 16 is horizontally pivotally attached to the rotatable 
Suspension mounting integral lower bearing 5 on its inboard 
end and to the lower ski leg Suspension bearing 15 on the ski 
leg bearing Support 12. Similarly, the lower outboard Sus 
pension arm 17 is connected to the rotatable Suspension 
mounting integral lower bearing 5 on its inboard end and to 
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the lower ski leg Suspension bearing 14 on its outboard end 
such that the inboard lower suspension arm 16 and outboard 
lower Suspension arm 17 move in a parallel manner. Tech 
nically a single upper Suspension arm 18 and a lower 
Suspension arm 16 will Suffice for operation of the Suspen 
Sion. The dual upper suspension arms 18 and 19 and dual 
suspension arms 16 and 17 are shown for clarity of function. 
The upper Suspension arm 18 and the lower Suspension arm 
16 are vertically Spaced and define a parallelogram linkage 
for guiding the ski leg bearing Support 12 to move generally 
Vertically with respect to the rotatable Suspension mounting 
3. Similarly, upper Suspension arm 19 and lower Suspension 
arm 17 form a parallelogram laterally Spaced to it and 
functioning in conjunction with it. A yieldable Suspension 
Spring and damper means 20 having integral yieldable 
Suspension Spring 21 is pivotally attached to the rotatable 
Suspension mounting 3 via the inboard yieldable Suspension 
Spring and damper mounting 6 and pivotally attached to the 
ski leg Support 12 via the outboard yieldable Suspension 
Spring and damper mounting 15 urging the Ski leg Support 
12, Ski leg 11 and attached Ski 22 downwardly to Support the 
weight of the front of the Snowmobile. The ski leg support 
12 is urged downward by the yieldable Suspension Spring 21 
holding the steerable ski 22 in contact with the terrain to 
Support the Snowmobile and allowing vertical movement of 
the Steerable ski 22 to navigate the unevenness of the terrain 
and to cushion the motion of the Snowmobile on Such 
terrain. It will be apparent to those experienced in the art that 
the yieldable Suspension Spring 21 is easily Substituted by 
other Spring means Such as horizontally coiled Springs acting 
directly on the suspension arms 16, 17, 18 and 19 via 
torsional rotation about the rotatable Suspension mounting 
integral upper bearing 4 and lower bearing 5, or rubber 
torsion means acting in a similar fashion. In addition to the 
typical piston type of damping device shown as yieldable 
Suspension Spring and damper 20, this invention also antici 
pates the use of multi disc type Viscous damping devices 
mounted to be in communication between the rotatable 
Suspension mounting 3 and ski leg Support 12 for the 
purpose of damping the vertical motion of the Steerable ski 
22. Typical anti Sway Stabilizer bars can be connected 
between the right and left Suspensions according to known 
methods. Steering of the Snowmobile is accomplished by 
turning the steering handlebar 24 (see FIG. 8) which, via 
connected Steering column 32, connected Steering arm 25 
and movable Steering rod 8 linkage moves the Suspension 
Steering control arm 7 and rotatable Suspension mounting 3 
about the Steering axis B1 within the frame mounted gen 
erally vertical Support bearing 2. This rotation in a horizontal 
plane about the Steering axis B1 rotates the ski leg bearing 
Support 12, Ski leg 11 and Steerable ski22 via the Suspension 
arm 16, 17, 18 and 19 linkage around the steering axis B1 
changing the angle of the Steerable ski 22 with respect to the 
direction of travel of the Snowmobile. The steerable ski 22 
Supports the Snowmobile on its lower running Surface and is 
centrally pivotally attached to the Ski leg bearing Support 12 
by a transversely mounted horizontal ski pivot bearing 23. 
The Ski leg bearing Support 12 changes its position with 
respect to the center line of the Snowmobile and thus also 
changes its position to the center of gravity of the Snowmo 
bile as it rotates around the Steering axis B1. The Supporting 
area of the steerable ski 22 moves closer to the Snowmobile 
on the inside of a turn while the Supporting area of the 
parallel steerable ski 22 on the outside of the turn moves 
away from the center line of the Snowmobile. This shifts the 
Support of the Snowmobile during turning to the outside of 
the turn acting to widen the effective Support stance and 
increase the turning Stability of the Snowmobile. 
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6 
FIG. 2 shows the apparatus in FIG. 1 with the inclusion 

of a Secondary turning axis A1 for the ski leg 11. The 
embodiment in FIG. 2 exhibits increased angular displace 
ment of the Steerable ski 22 during the turning function. 
Steering is accomplished in the same manner as previously 
described in FIG.1. The ski leg 11 in this embodiment is free 
to rotate within the Ski leg bearing Support 12, Such rotation 
being guided by an attached ski leg control arm 10. The 
outboard end of the ski leg control arm 10 is linked to the 
central Snowmobile frame 29 (see FIG. 5) by a stationary 
control rod 9. The stationary control rod 9 holds the outboard 
end of the Steering control arm 10 in a position that remains 
equidistant from the Snowmobile central frame 29 in FIG. 5 
during rotation of the ski leg bearing Support 12 when 
Steering. The ski leg 11 rotates within the ski leg Support 
bearing 12 about the pivotal attachment point of the Station 
ary control rod 9 to the outboard end of the ski leg control 
arm 10 increasing the angular displacement of the ski leg 
control arm 10, ski leg 11 and steerable ski 22 with respect 
to the ski leg bearing Support 12 in the direction of the turn. 
The embodiment of this secondary steering axis A1 in FIG. 
2 provides for increased angular displacement of the Steer 
able ski 22 with the same angle of rotation of the handlebar 
24. The length of the ski leg control arm 10 determines its 
effect on increasing ski 22 rotation, the lowest (Zero) Sec 
ondary angular rotation of the Ski occurring when the ski leg 
control arm is the same length as the distance between the 
Steering axis B1 and Secondary ski axis A1. 

FIG. 3 shows an embodiment of the invention having the 
downward Support force on the Steerable ski 22 Supplied by 
a torsion member 44 horizontally transverse mounted to a 
Snowmobile frame I in the front of a Snowmobile within a 
torsion member support 38. The torsion member 44 is fixed 
at its inboard end (not shown) to the Snowmobile frame 1 
and fixed to a Suspension mounting Support 39 on its 
outboard end and Supported axially within its torsion mem 
ber support 38 such that the torsion member 44 imparts 
torsional Spring action to the Suspension mounting Support 
39. The torsion member 44 may also be torsionally rigid but 
free to rotate within the torsion member Support 38, having 
the torque Supplied to the torsion member 44 by a coaxial 
Spring or rubber compression members. A disc type Suspen 
Sion damper 40 is shown coaxially mounted in communi 
cation with the torsion member 44 and torsion member 
support 38 to dampen the rotational movement of the torsion 
member 44 with respect to the torsion member support 38 
during vertical movement of the steerable ski 22 over 
uneven terrain. The torsional force of the torsion member 44 
rotates the generally vertical rotatable Suspension mounting 
3 within the suspension mounting support 39 about the 
torsion axis F1. The rotatable Suspension arm and Ski 
support 31, with steerable ski 22 attached by ski pivot 
bearing 23, pivots about Steering axis B1 on the rotatable 
Suspension mounting 3 in a generally horizontal plane in 
reaction to Steering input via Steering control rod 8, changing 
the angle of the Steerable ski 22 with respect to the direction 
of Snowmobile travel. A combination of the torsion Suspen 
Sion embodied in FIG.3 and the parallelogram configuration 
embodied in FIG. 1 and FIG. 2 will be readily apparent to 
those familiar in the art. 

FIG. 4 is a plan view from above of the left side of the 
Snowmobile ski Suspension showing the embodiment of 
FIG. 1 in a right turn configuration. The Steering control arm 
8 is shown moved to left of the Snowmobile in FIG. 4. Refer 
to FIG. 6 for a plan view of the Snowmobile showing the 
Steering handlebar 24 with Steering arm 25 connected to 
Steering control rod 8, positioned in a right hand turn 
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configuration. In FIG. 4 the steering control rod 8 is shown 
pivotally connected to the outboard end of Suspension 
control arm 7, having rotated the Suspension control arm 7 
and attached rotatable Suspension mounting 3 clockwise, as 
Viewed, within the frame mounted generally vertical Support 
bearing 2. The inboard upper Suspension arm 18, and 
parallel outboard Suspension arm 19, pivotally connected to 
the rotatable Suspension mounting 3 via rotatable Suspension 
mounting upper bearing 4, are shown in the clockwise 
rotated position resulting from rotation of the rotatable 
Suspension mounting 3 by Suspension control arm 7 and 
Steering input via Steering control rod 8. The resultant radial 
movement, about the center of the frame mounted generally 
Vertical Support bearing 2, of Ski leg 11 and ski leg Support 
12 which is pivotally attached to the inboard upper Suspen 
Sion arm 18 and outboard upper Suspension arm 19 via upper 
ski leg Suspension bearing 13 turns the Steerable ski 22 in 
Similar fashion to the right. The inboard lower Suspension 
arm 16 and outboard lower Suspension arm 17 and attach 
ments shown in FIG. 1 have been omitted for clarity. The ski 
leg bearing Support 12 would be the same distance from the 
central Snowmobile frame 29 as the rotatable suspension 
mounting 3 during Straight line movement of the Snowmo 
bile. FIG. 4 shows the ski leg bearing support 12 moved 
away from the central snowmobile frame 29 toward the 
outside of the turning arc thus providing increased Support 
on the outside of the turn and stabilizing the Snowmobile. 
The Steering movement of the Suspension Steering control 
arm 7 rotates the entire Suspension via the rotatable Suspen 
Sion mounting 3, imparting rotation to the Steerable ski 22 
and shifting the centre of Support of the Steerable ski 22 
toward the outside of the turning arc. At the same time and 
in unison in a parallel fashion, the Steerable ski 22 on the 
opposite side of the Snowmobile is moved toward the central 
Snowmobile frame 29, reducing the Support of the Snowmo 
bile on the inside of the turning arc. 

FIG. 5 is a plan view from above of the left side of the 
Snowmobile suspension showing the embodiment of FIG. 2 
in a right hand turn configuration. Operation of the Steering 
handlebar 24 rotates the Steering and Suspension assembly as 
detailed in the FIG. 4 description. However, in the FIG. 5 
embodiment, the ski leg 11 is rotatable within the ski leg 
bearing Support 12. Ski leg Steering control arm 10 is fixed 
on its inboard end to the ski leg 11 and Swivel attached to the 
central Snowmobile frame 29 on its outboard end via a 
Stationary Steering control rod 9. The Stationary Steering 
control rod 9 holds the outboard end of the ski leg steering 
control arm 10 at an equidistant position from the central 
Snowmobile frame 29 causing the ski leg control arm 10 to 
rotate the attached ski leg 11 within the ski leg bearing 
Support 12 as the ski leg bearing Support is moved toward or 
away from the central Snowmobile frame 29 by suspension 
rotation about the rotatable Suspension mounting 3 during 
Steering activation. The ski leg Steering control arm 10 
Serves to increase the turning angle of Steerable ski 22 
rotation with a given Steering control rod 8 movement. This 
is particularly useful when a long dimension is chosen for 
the length of the suspension arms 16, 17, 18, and 19 and 
insufficient angular displacement of the Suspension during 
Steering results. The length of the ski leg Steering control 
arm 10 also can be chosen to provide the most desirable 
turning characteristics of the Steerable ski 22. 

FIG. 6 is a plan view of a snowmobile with the steering 
and Suspension embodiment of FIG. 1 shown in a right hand 
turn configuration. FIG. 6 shows the steering handlebar 24 
with driver hand grips34(L) and 34(R) offset forward from 
the Steering column 32. The right hand turn configuration of 
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8 
FIG. 6 clearly shows that the left hand driver handgrip 34(L) 
is moved closer to the centerline CL of the Snowmobile 
because of the forward offset of the steering handlebar 24 
during the right hand turn, in effect moving the center point 
of the steering handlebar 24 towards the inside of the turning 
arc of the Snowmobile and thus positioning the driver's 
weight closer to the inside of the turn to improve stability in 
the turn. FIG. 6 shows the steering handlebar 24 fixed to the 
Steering arm 25 via Steering column 32 in the right hand turn 
configuration. The left steering control rod 8(L) and right 
Steering control rod 8(R), in communication with the steer 
ing arm 25 and left and right Suspension Steering control 
arm(s) 7, have displaced the ski center A1 and ski center A2 
toward the outside of the turning arc from the Straight ahead 
position shown in FIG. 7. The snowmobile 27 is supported 
by the load bearing bottom surface of the steerable ski 22 on 
each front side and at the rear by the endless drive track 26, 
this Support triangle being defined by the points A1, A2, and 
A3. The Snowmobile 27, being symmetrical to the left and 
right of its center line CL has a center of gravity CG 
somewhere along the center line CL of the Snowmobile 
within the support triangle as described. FIG. 7 shows that 
the center of gravity CG is equidistant from the left ski 
center A1 and the right ski center A2 during Straight line 
travel of the Snowmobile 27. In the FIG. 6 right hand turn 
configuration the left Ski center A1 is moved away from the 
center of gravity CG toward the outside of the turning arc 
and the right ski center A2 is moved closer to the center of 
gravity CG on the inside of the turning arc. The Support 
triangle thus defined has a center of gravity closer to the 
inside of the turning arc and is more Stable in the turn. 

FIG. 8 shows a front view of the Snowmobile frame 1 with 
Suspension and Steering components in a left hand turn 
configuration. The Steering handlebar 24 with a center line 
K is offset from the steering column axis of rotation H by the 
distance K-H. The handlebar center line K of the steering 
handlebar 24 approximates the driver's body position 
toward the inside of the turning arc during the turn. The left 
Steering axis B1 is shown in the preferred positive camber 
position which guides the left ski pivot bearing 23(L) and 
Steerable ski 22 (not shown) around the left ski Steering axis 
B1 on left Ski Steering plane El. The left Ski Steering plane 
El intersects the terrain T beneath the Snowmobile at a point 
directly below left Steering axis B1 during Straight ahead 
motion of the Snowmobile. During a left hand turn as shown 
in FIG. 8 the position of the left hand ski pivot bearing 23(L) 
and steerable ski 22 (not shown) rise above the terrain T 
along Steering plane El. The Suspension arms 16, 18 allow 
the integral ski leg 11 and Ski leg bearing Support 12 with left 
ski pivot bearing 23(L) and steerable ski 22 (not shown) to 
remain in contact with the terrain T but the downward 
movement of the assembly to maintain terrain T contact 
extends the yieldable Suspension spring 21 (not shown), 
reducing its force on the inside of the turning arc. The right 
steering axis B2 is shown in FIG. 8 in the preferred positive 
camber position which guides the right ski pivot bearing 23 
(R) and steerable ski 22 (not shown) around the right ski 
Steering axis B2 on right ski Steering plane E2. The right ski 
Steering plane E2 intersects the terrain T beneath the Snow 
mobile at a point directly below right ski Steering axis B2 
during Straight ahead motion of the Snowmobile. During a 
left hand turn as shown in FIG. 8 the position of the right ski 
pivot bearing 23 (R) and steerable ski 22 (not shown) falls 
below the terrain T. The suspension arms 17, 19 are forced 
upwards to maintain the Steerable ski 22 position on the 
terrain T and the yieldable Suspension Spring 21 (not shown) 
is further compressed, providing increased Support preSSure 
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on the right steerable ski 22 (not shown) on the outside of the 
turning arc and Stabilizing the Snowmobile in the turn. The 
steering geometry of the preferred embodiment in FIG. 8 
emulates a downhill skier making a similar turn, positioning 
his body weight into the inside of the turn with skis extended 
to the outside of the turn and the greatest ski pressure on the 
outside ski to maintain balance. 

FIG. 9 is a left side view of the preferred embodiment of 
FIG. 1 showing the steerable ski 22 in a straight ahead 
position. The Steerable ski 22 has a turned up front end and 
a trailing end with a terrain Supporting bottom Surface 
between C and D. The steerable ski 22 supports the snow 
mobile frame 1 via yieldable Suspension Spring and damper 
20 guided by centrally located transverse Ski pivot bearing 
23, integral ski leg 11, Ski leg bearing Support 12, Suspension 
arms 17, 19 (Suspension arms 17, 18 not shown), rotatable 
Suspension mounting 3 and frame mounted generally verti 
cal Support bearing 2. Typical Snowmobile skis have a keel 
Section on the bottom running Surface generally extending 
for the full length of the ski to provide Steering grip on the 
Snow. This keel Section is more or leSS equal forward of the 
center of the ski and rearward of the center of the ski. This 
is necessary to present equal resistance on each Side of the 
turning axis of the Ski as it is angled to the direction of travel 
for the purpose of turning. A typical ski as just described will 
function on the preferred embodiment of this invention but 
will be difficult to steer due to the lateral movement of the 
ski during turning. ExceSS keel rearward of the turning axis 
of the ski will result in greater resistance to turning due to 
the greater pressure rearward of the turning axis of the ski 
trying to straighten the ski. FIG. 9 shows a steerable ski 22 
having a bottom running Surface extending from point C to 
point D with a generally central Support point A and a 
Steering axis B about which the ski rotates during Steering 
input. The movable ski keel 43 on the bottom running 
Surface of Steerable ski 22 tapers to the front and rear of its 
height and is centered below the rotatable Suspension 
mounting 3 on Steering axis B Such that the ski keel 43 has 
generally the same Steering effect in front of the Steering axis 
B and behind the Steering axis B thus reducing Steering 
effort. The rear portion of the steerable ski 22 does not have 
any keel and Serves only to Support the Snowmobile. The 
degree of Steering effort can be adjusted by Simply moving 
the movable ski keel 43 forward on the center line of the 
steerable ski 22 for reduced turning effort or rearward for 
increased turning effort. Movable ski keel 43 is movably 
fixed to the bottom of steerable ski 22 by ski keel fasteners 
42 through holes Situated along the Steerable ski 22 provid 
ing multiple locations for fixing the movable ski keel 43. 

FIG. 10 shows the preferred embodiment of the impact 
absorbing breakaway Steering Steering column assembly. 
The Steering column 32 and impact Support column 33 are 
mounted in mid section to a frame of the Snowmobile (not 
shown) via an impact releasable Support bearing 31 and to 
the front Snowmobile frame 1 by frame mounted bearing 30. 
The Steering handlebar 24, fixed to the impact Support 
column 33 and Steering column 32, via handlebar impact 
Support 35, forms an impact platform to intercept the driv 
er's body during a frontal collision of the Snowmobile. 
Steering column 32 has an energy absorbing unit 37 which 
may be a collapsible Structure as shown or a hydraulic 
damping unit. A similar energy absorbing unit 36 integral 
with impact Support column 33 works in a parallel fashion 
with the Steering column energy absorbing unit 37 integral 
with Steering column 32. Steering column 32 and impact 
Support column 33 are fixed at the base of Steering column 
32 via impact Support brace 41. The frame mounted bearing 
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10 
30 Supports the Steering column 32 allowing rotational 
movement of the Steering column 32 and fixes the Steering 
assembly to Snowmobile frame 1. During frontal impact of 
the Snowmobile the driver impacts the handlebar impact 
Support 35 and Steering handlebar 24 transferring the energy 
of the drivers impact along Steering column 32 to energy 
absorbing unit 37 and along impact Support column 33 to 
energy absorbing unit 36. The energy of the Snowmobile 
impact is directed from Snowmobile frame 1 through frame 
mounted bearing 30 to impact support brace 41 and then to 
energy absorbing units 36 and 37. The offset K of the 
Steering handlebar 24 from the Steering column turning axis 
H requires the dual Support of Steering column 32 and 
impact column 33 to prevent tilting of the handlebar impact 
Support 35 during an impact. The Steering column 32 and 
impact Support column 33 first absorb the energy of an 
impact in the energy absorbing units 36 and 37. As the 
impact proceeds the energy of the driver's momentum is 
carried by the handlebar impact Support 35 causing the 
Steering column 32 to break away from impact releasable 
support bearing 31 on the Snowmobile frame 29. The 
Steering column 32 and impact Support column 33 then 
begin to move in a parallelogram fashion upward and away 
from the Snowmobile in an arc having a general center at 
frame mounted bearing 30. The forward momentum of the 
driver is thus translated into vertical motion reducing the 
Severity of the impact and moving the driver upward away 
from the object of the collision, reducing injury. 
The Steering handlebar 24 central mounting axis K is 

shown in FIG. 10 offset forward from the steering column 
turning axis HSuch that the central mounting axis Krotates 
about the Steering column turning axis as the Steering 
handlebar 24 is turned to the left or right. The offset distance 
H-K causes the steering handlebar 24 to become offset from 
the center line of the Snowmobile 27 toward the inside of the 
turn being executed thus guiding the drivers body weight 
also towards the inside of the turn and improving cornering 
stability. 
The FIG. 9 embodiment of the steering column assembly 

of FIG. 10 shows the preferred downward sloping configu 
ration of the Steering assembly and attachment to the Snow 
mobile frame I at the frame mounted bearing 30 in the 
position most Suited to absorb the impact of a frontal 
collision. The steering column assembly with the driver in 
an impact position is shown in broken lines in the expected 
ejected position after a frontal impact of the Snowmobile. 
The steering column 32 with impact column 33 have broken 
away from impact releasable Support bearing 31 on the 
frame of the Snowmobile and are shown in broken lines 
having pivoted upward and away from the Snowmobile in a 
parallelogram fashion. 

DESCRIPTION OF THE NUMERALS 

1) Snowmobile frame 
2) Frame mounted generally vertical Support bearing 
3) Rotatable Suspension mounting 
4) Rotatable Suspension mounting integral upper bearing 
5) Rotatable Suspension mounting integral lower bearing 
6) Inboard yieldable spring and damper mounting 
7) Suspension Steering control arm 
8) Moveable steering control rod (L) & (R) 
9) Stationary steering control rod 
10) Ski leg control arm 
11) Ski leg 
12) Ski leg bearing Support 
13) Upper ski leg Suspension bearing 
14) Lower ski leg Suspension bearing 



comprising a left and a right Steerable ski adapted for a 
Snowmobile, each Ski being pivotally attached on a hori 
Zontal axis transverse to its length to the lower end of a 
generally upright Ski leg, Said Ski leg being rigidly mounted 
about its longitudinal axis in a respective bearing Support, 
and Suspension linkage means connecting Said bearing Sup 
port and comprising: 
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15) Outboard yieldable Suspension spring mounting 
16) Inboard lower suspension arm 
17) Outboard lower Suspension arm 
18) Inboard upper Suspension arm 
19) Outboard upper suspension arm 5 
20) Yieldable Suspension Spring and damper 
21) Yieldable Suspension Spring 
22) Steerable ski 
23) Ski pivot bearing (L) & (R) 
24) Steering handlebar 
25) Steering arm 
26) Endless drive track 
27) Snowmobile body 
28) Steering control rod linkage attachment 
29) Central snowmobile frame 
30) Frame mounted bearing 
31) Impact releasable Support bearing 
32) Steering column 
33) Impact Support column 
34) Driver hand grip 
35) Handlebar impact support 
36) Impact Support column energy absorbing unit 
37) Steering column energy absorbing unit 
38) Torsion member support 
39) Suspension mounting Support 
40) Disc type Suspension damper 
41) Impact Support brace 
42) Ski keel fastener 
43) Movable ski keel 
44) Torsion member 
A) Center of ski 
B) Steering axis of ski 
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C) Leading end of ski ground contact 
D) Trailing end of ski ground contact 
A1) Left Secondary ski Steering axis 
A2) Right Secondary ski steering axis 
A3) Rear support center of snowmobile 
B1) Left ski steering axis 
B2) Right ski Steering axis 

35 

CG) Center of gravity 
CL) Center line of snowmobile 

40 

E1) Left ski Steering plane 
E2) Right ski Steering plane 
F1) Torsion axis 
H) Steering column turning axis 
K) handlebar center line 
T) Terrain (ground Surface) 

45 

I claim: 
1. A Snowmobile Ski Suspension and Steering mechanism 
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a bearing, generally vertical in axis, Supporting a rotatable 
Suspension mounting adapted to a Snowmobile and, 

a Suspension Steering control arm having an inboard end 
and an outboard end, Said inboard end being rigidly 
attached to Said rotatable Suspension mounting and Said 
outboard end having attached to it an articulating 
moveable Steering control rod, Said articulating move 
able Steering control rod being either a left moveable 
Steering control rod or a right moveable Steering control 65 
rod, Such that moving Said moveable Steering control 
rod linearly on its longitudinal axis rotates Said Sus 
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pension control arm and Said rotatable Suspension 
mounting on its axis about Said generally vertical 
Support bearing adapted to a Snowmobile; and 

an upper and a lower parallel Suspension arm, Vertically 
Spaced, each having an outboard end articulated to Said 
Ski leg bearing Support and an inboard end articulated 
to Said rotatable Suspension mounting adapted to a 
Snowmobile and defining a parallelogram linkage for 
guiding Said Ski leg bearing Support to move generally 
Vertically with respect to the terrain; and 

yieldable Suspension Spring and damper means opera 
tively associated with each ski to urge it downwardly to 
Support Said rotatable Suspension mounting, adapted to 
a Snowmobile, thereon and dampen vertical movement 
thereof, said Suspension Spring and damper means 
having one end attached to Said rotatable Suspension 
mounting adapted to a Snowmobile and the opposite 
end connected to Said bearing Support of Said generally 
upright Ski leg; and 

a steering assembly for rotating Said rotatable Suspension 
mounting adapted to a Snowmobile, Said Steering 
assembly comprising, said left moveable Steering con 
trol rod and Said right moveable Steering control rod 
connected on each respective outboard end to Said left 
and right rotatable Suspension Steering control arms and 
each respective inboard end connected to a steering 
control arm, said Steering control arm having pivotal 
connections to Said left and right moveable Steering 
control rods on its outboard end and being fixed to a 
rotatable Steering column on its inboard end Such that 
rotation of Said Steering column about its longitudinal 
axis causes Said Steering control arm to rotate about 
Said longitudinal axis thereby moving both left and 
right moveable Steering control rods generally horizon 
tally either to the left or right and pivoting Said rotatable 
Suspension mountings, Said Suspension arms, Said Ski 
leg bearing Supports, Said ski legs and Said skis. 

2. A Snowmobile ski Suspension and Steering mechanism 
comprising a left and a right Steerable ski adapted for a 
Snowmobile, each Ski being pivotally attached on a hori 
Zontal axis transverse to its length to the lower end of a 
generally upright ski leg, Said Ski leg being mounted to be 
rotatable about its longitudinal axis in a respective bearing 
Support, and Suspension linkage means connecting Said 
bearing Support and comprising: 

a bearing, generally vertical in axis, Supporting a rotatable 
Suspension mounting adapted to a Snowmobile and, 

a Suspension Steering control arm having an inboard end 
and an outboard end, Said inboard end being rigidly 
attached to Said rotatable Suspension mounting and Said 
outboard end having attached to it an articulating 
moveable Steering control rod, Said articulating move 
able Steering control rod being either a left moveable 
Steering control rod or a right moveable Steering control 
rod, Such that moving Said moveable Steering control 
rod linearly on its longitudinal axis rotates Said Sus 
pension control arm and Said rotatable Suspension 
mounting on its axis about Said generally vertical 
Support bearing adapted to a Snowmobile; and 

an upper and a lower parallel Suspension arm, Vertically 
Spaced, each having an outboard end articulated to Said 
Ski leg bearing Support and an inboard end articulated 
to Said rotatable Suspension mounting adapted to a 
Snowmobile and defining a parallelogram linkage for 
guiding Said Ski leg bearing Support to move generally 
Vertically with respect to the terrain; and 
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yieldable Suspension Spring and damper means opera 
tively associated with each ski to urge it downwardly to 
Support Said rotatable Suspension mounting, adapted to 
a Snowmobile, thereon and dampen vertical movement 
thereof, Said Suspension Spring and damper means 
having one end attached to Said rotatable Suspension 
mounting adapted to a Snowmobile and the opposite 
end connected to Said bearing Support of Said generally 
upright Ski leg, and 

a steering assembly for rotating Said rotatable Suspension 
mounting adapted to a Snowmobile, Said Steering 
assembly comprising, a left moveable Steering control 
rod and a right moveable Steering control rod connected 
on each respective outboard end to Said left and right 
rotatable Suspension Steering control arms and each 
respective inboard end connected to a Steering control 
arm, said Steering control arm having pivotal connec 
tions to Said left and right moveable Steering control 
rods on its outboard end and being fixed to a rotatable 
Steering column on its inboard end Such that rotation of 
Said Steering column about its longitudinal axis causes 
Said Steering control arm to rotate about Said longitu 
dinal axis thereby moving both left and right moveable 
Steering control rods generally horizontally either to the 
left or right and pivoting Said rotatable Suspension 
mountings, Said Suspension arms, Said ski leg bearing 
Supports, Said ski legs and Said skis, and 

a ski leg control arm having an inboard end and an 
outboard end, said inboard end fixed to the rotatable ski 
leg and Said outboard end fixed by a Stationary control 
rod adapted to a Snowmobile, Said Stationary control 
rod being Swivel connected on its outboard end to the 
outboard end of Said ski leg control arm and Swivel 
connected on its inboard end adapted to a Snowmobile 
Such that the outboard end of Said Ski leg control arm 
will remain relatively horizontally equidistant from the 
inboard end of Said Stationary control rod during rota 
tion of Said ski leg bearing Supports about Said rotatable 
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Suspension mountings during Steering, resulting in a 
pivoting of Said Ski leg and Said ski about Said Ski leg 
longitudinal axis relative to Said ski leg bearing Sup 
port. 

3. A Snowmobile ski Suspension and Steering mechanism 
as in claim 1 having the Steerable ski adapted to Support the 
front end of a Snowmobile, Said Steerable ski being centrally 
pivotally attached on a horizontal axis transverse to its 
length to Said generally upright Ski leg and comprising, 

an elongated member having a turned up front end and an 
aft end, wherein Said member has a bottom running 
Surface extending from Said turned up front end to Said 
aft end: 

a keel fixed to Said member and protruding from Said 
bottom running Surface of Said Steerable ski, Said keel 
being forwardly located between Said central horizontal 
transverse pivotal axis and Said turned up front end and 
being approximately the same length as Said running 
Surface forward of Said central horizontal pivotal axis 
and Said turned up front end and having a generally 
curved shape along its lower edge with its maximum 
protrusion proximate to that portion of Said ski which 
is structured to be below the Steering axis of Said ski, 
Said keel protrusion diminishing in both fore and aft 
directions from Said keel maximum protrusion to be 
Substantially Zero protrusion at its fore and aft ends. 

4. A Snowmobile Ski Suspension and Steering mechanism 
as in claim 3 having Said Steerable ski adapted to Support the 
front end of a Snowmobile wherein Said keel is a Separate 
unit fixed to Said Steerable ski by Suitable fasteners, Said 
Steerable ski having provisions on Said bottom running 
Surface for changeably locating said separate keel in one of 
a number of Suitable locations forward of Said horizontal 
transverse pivotal axis along Said bottom running Surface of 
Said Steerable ski. 


