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(57) ABSTRACT 
A front suspension and stabilizing system for a snowmo 
bile in which a pair of front steerable skis are connected 
to the vehicle body through a pair of suspension means 
which also are connected to a transversely extending 
torsion member attached to the vehicle body. The re 
sponse of the torsion member to movement of the sus 
pension means is stabilized and dampened by a resilient 
yieldable means such as a shock absorber connected to 
a mid portion of the torsion member through a for 
wardly extending arm fixed to the torsion member and 
connected at its other end to the shock absorber. A 
stabilizing system for a suspension system having a 
steering strut subject to axial and rotational movement, 
the steering strut being connected to a torsion member 
through a forwardly disposed link having universal 
connections to the strut and to the torsion member. The 
longitudinal axis of the link lies in a vertical plane which 
passes through the axis of the steerable strut and the 
longitudinal axis of the ski for transmitting vertical 
movement of the ski and associated steering strut to the 
torsion member during travel in a straight direction as 
well as during turning of the vehicle. 

5 Claims, 5 Drawing Figures 
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4,337,958 
1. 

SUSPENSION AND STABILIZING SYSTEM FOR A 
SNOWMOBILE 

BACKGROUND OF THE INVENTION 5 

This invention relates to snowmobiles of the type 
having a vehicle body driven by suitable endless track 
means, the front end of the snowmobile being supported 
upon a pair of transversely spaced steerable skis each 
connected to the body by suspension means, 

Prior proposed suspension and stabilizing systems for 
such a pair of front skis for a snowmobile have included 
the use of leaf springs connected with each ski and a 
shock absorber associated in various ways with the leaf 
spring as mentioned in U.S. Pat. No. 3,977,485. Stabili 
zation of such leaf spring suspensions further included 
the employment of torsion bars as shown in U.S. Pat. 
Nos. 3,674,103 and 3,835,947. In U.S. Pat. No. 3,674,103 
the ends of the torsion bar were loosely connected to 
the pair of front skis by permitting laterally outwardly 
extending ends of the torsion bar to move in longitudi 
nal openings provided by straps secured to the top of 
each ski. In U.S. Pat. No. 3,835,947 the inturned end 
portions of the torsion bar were connected to the ski by 
outwardly curved links having their outer ends pivot 
ally connected to the ski for movement about a vertical 
axis. It has also been known to stabilize the front of a 
snowmobile by a torsion bar having a lever at each end, 
and linkage pivotally interconnecting each lever with a 
nonrotatable and vertically movable housing which 
supports a strut connected to the ski. 

In another prior proposed suspension and steering 
assembly for a ski of a snowmobile, telescoping strut 
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members connect the ski to the snowmobile, the two 35 
strut members being nonrotatably connected and one of 
the strut members being rotatable about its longitudinal 
axis to steer the ski, U.S. Pat. No. 3,931,862. 
Another proposed strut type suspension system 

shown in U.S. Pat. No. 3,977,485 provided that the strut 40 
member connected to the ski should be rotatably 
mounted and connected with the steering mechanism. 
This patent also shows a control or stabilizing arm piv 
otally connected to the rotatable strut at one end and 
connected to a structural portion of the snowmobile 
frame or body at the other end. 
Such prior proposed suspension and stabilizing sys 

tems for snowmobiles represented improvements in 
steering and riding characteristics of snowmobiles. The 
strut type suspension and steering system as shown in 
U.S. Pat. No. 3,977,485 provides substantially indepen 
dent action of each suspension means and under some 
conditions may permit excessive rolling of the vehicle 
when cornering. Further, a severe shock load on one 
strut during high speed straight running may adversely 
affect the control and riding characteristics of the snow 
mobile. 

SUMMARY OF THE INVENTION 
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The present invention relates to a suspension and 60 
stabilizing system for a snowmobile in which each of 
the two front skis are connected to the vehicle body 
through a strut type suspension system in which one of 
the struts is connected to the ski and is telescopically 
movable within the other strut. The movable strut is 65 
connected with the steering mechanism and serves as a 
steering strut which is subject to both movement along 
its axis and limited rotational movement for steering. 

2 
The invention contemplates stabilization of such a 

front steering suspension system by a novel arrange 
ment for connecting the movable steering strut to a 
transverse torsion means and also a novel arrangement 
for dampening movement of the suspension system such 
as by a torsion means having a lever or swing arm con 
nected to one end of a resilient yieldable means such as 
a shock absorber or spring attached to the vehicle for 
resisting motion of the ski toward the vehicle. 
The primary object of the present invention is to 

provide a novel front suspension and stabilizing system 
for a snowmobile wherein a torsion member is provided 
with a universal connection to a steering part of the 
suspension system. 
An object of the present invention is to provide a 

stabilizing system for the suspension system of a snow 
mobile wherein response of a torsion member to such 
suspension system is dampened by a shock absorber 
connected to the torsion member. 
Another object of the present invention is to provide 

a stabilizing means for a suspension system for a vehicle 
utilizing a torsion means connected to the suspension 
means and arranged to be responsive to vertical move 
ment of terrain engaging means on the vehicle while 
permitting rotational movement of a steering street of 
the suspension system. 
A general object of the present invention is to pro 

vide a stabilizing system providing antiroll characteris 
tics to a snowmobile vehicle to provide good cornering 
while at the same time reducing or minimizing shock 
loads on the suspension systems in high speed straight 
running of the vehicle. 
A specific object of the invention is to provide a 

suspension system adapted to connect a vehicle with a 
ground engaging means such as a ski, torsion means 
carried by the vehicle and cooperatively connected to 
the suspension means, and means carried by the vehicle 
and connected to the torsion means for dampening re 
sponse of the torsion means to operation of the suspen 
sion system. The invention further contemplates a stabi 
lizing means for a vehicle suspension system in which a 
movable elongated strut in the suspension system is used 
for steering and is provided with axial and rotational 
movement, a transverse torsion member carried by the 
vehicle, and means connecting the torsion member to 
the movable strut for dampening axial movement of the 
strut while permitting rotational movement of the strut. 
A specific object of the invention is to provide means 

for dampening response of a torsion member to vertical 
movement of a steerable ski to which it is connected by 
a torque arm and universally connected link means. 
A still further object of the invention is to provide a 

stabilizing means utilizing a torsion member in which 
the torsion member is connected with a stearable strut 
of a suspension means on the vehicle in a novel manner 
and in which the response of the torsion member is 
subject to dampering means. 

Various other objects and advantages of the present 
invention will be readily apparent from the following 
description of the drawings in which an exemplary 
embodiment of the invention is shown. 

IN THE DRAWINGS 

FIG. 1 is a perspective view of a pair of front skis, 
suspension system therefor, and steering mechanism for 
a snowmobile vehicle embodying this invention, the 
vehicle body being shown in phantom lines. 
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FIG. 2 is a fragmentary front view of the suspension 
system of the stabilizing system for one of the skis 
shown in FIG. 1. 
FIG. 3 is a side elevational view partly in section, of 

the suspension system shown in FIG. 2, the ski not 
being shown. 

FIG. 4 is a fragmentary top view of FIG. 2, a portion 
of the suspension means being broken away to show the 
steering connection with a steering strut of the suspen 
sion system. 

FIG. 5 is a fragmentary enlarged view of a shock 
absorber dampening means forming part of the stabiliz 
ing system for the snowmobile vehicle. 

DETALED DESCRIPTION 

A snowmobile vehicle generally indicated at 10 in 
FIG. 1 may include a vehicle body and supporting 
frame 11 in phantom lines propelled in well-known 
manner by endless track means (not shown) for driving 
engagement with the terrain. Such snowmobiles may 
include a pair of front steerable skis 12 of suitable con 
struction. Skis 12 are connected to vehicle body 11 by a 
pair of suspension means 14 connectd with a steering 
means 15 and with a stabilizing means 16. The novel 
arrangement of the suspension means, and stabilizing 
means forms the subject matter of this invention. The 
terrain engaging skis 12 are subject to vertical and lim 
ited pivotal movement relative to the body as the skis 
move over the terrain and are also subject to turning 
movement by steering means 15 in order to direct the 
snowmobile along a selected path of travel. 
A suspension means 14 is best viewed in FIGS. 2 and 

3; each of the interconnected suspension means 14 is 
substantially identical and only one will be described. 
Each suspension means 14 includes a first hollow steer 
able strut member 20 having its lower end received in a 
connector fitting 21 having a limited pivotal connection 
to a base 22 adapted to be suitably secured to ski 12. 
Connector fitting 21 is constructed and arranged so that 
the longitudinal axis of steerable strut member 20 lies at 
an upwardy and rearwardly inclined angle approxi 
mately 25 to the vertical, as for example. Strut member 
20 is telescopically received within a coaxially aligned 
second composite strut member 24 which extends 
within an enlarged steering housing 25 welded to strut 
member 24 as at 26. Steering housing 25 is provided 
with an arcuate transversely arranged window 27 
through which a steering arm 46 of steering mechanism 
15 may extend as later described. Steering housing 25 
carries a removable second strut hollow head member 
28 secured thereto as by spaced nut and bolt assemblies 
29. Second strut member 24 is provided with suitable 
seal means at 31 for sliding engagement with the exte 
rior surface of first steering strut member 20 and with a 
suitable housing bearing 32 for relative turning or rota 
tive motion between steering strut member 20 and the 
second strut member 24. Second strut member 24 may 
be secured as by welding at 33 to a transversely extend 
ing tubular frame member 34 for securing the second 
strut member 24 to the frame of the vehicle body. 

Within the hollow first and second strut members 20 
and 24 may be mounted a cartridge type shock absorber 
means 36 having its top end secured in suitable manner 
to end wall 37 of the head member 28 by suitable nuts 38 
threadedly engaging shaft 39 of the upper end of shock 
absorber 36. The lower end of shock absorber 36 in 
cludes a telescopically related rod 41 secured in suitable 
manner (not shown) to the lower end of steering strut 
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4. 
20. Shock absorber 36 may be of any suitable well 
known construction and may include internal or exter 
nal coil springs in association with the fluid dampening 
mechanism of the shock absorber. It will be understood 
that the cartridge type shock absorber 36 may be readily 
replaced by removing head 28 and disengaging the 
connections of shock absorber 36 with head 28 and with 
the steering strut 20. 
As shown in FIG. 3, strut 20 is reciprocally movable 

relative to strut 24 and may be provided with longitudi 
nally extending splines 43, FIGS. 3 and 4, which inter 
engage with longitudinal splines 44 provided on an 
arcuate portion 45 of a steering arm 46 which extends 
through window 27 and which is permitted limited 
arcuate movement, for example, approximately 60' 
about the axis of suspension means 14. The steering 
housing 25 may be provided with spaced radially ex 
tending forwardly directed portions 47 having arcuate 
stop faces 48 to limit turning movement of steering arm 
46. When steering strut 20 and strut 24 are relatively 
moved between extended and collapsed positions, the 
splines 44 permit sliding relative movement of splines 45 
during the full stroke of the suspension means to main 
tain steerability of the skis and associated steering strut 
20 and strut 24. 
The steering means 15 may comprise, in addition to 

the steering arms 46 a tie bar 50 having opposite ends 
pivotally interconnected at 51 to ends of arms 46, the 
length of such tie bar 50 being readily adjusted in well 
known manner by threaded connections at 52. The right 
(as viewed from the driver) steering arm 46 and tie bar 
end 50 are suitably connected to an extension steering 
bar 53 pivotally connected at 54 to steering post arm 55 
carried by steering post 56 to which is attached suitable 
steering handle bars 57. The handle bars 57, when 
turned to steer the snowmobile, will cause correspond 
ing turning of the steering struts 20 of the suspension 
means 14 and the associated skis 12. 

Stabilizing means 16 includes a transversely extend 
ing torsion member 60 of suitable metal material carried 
by forwardly extending spaced brackets 61 secured to 
frame member 34 as by welding. Torsion member 60 is 
mounted in each bracket 61 in an elongated bearing 
sleeve 62 to permit rotation of member 60 or relative 
twisting of torsion member 60 about its axis between its 
ends. Each end of torsion member 60 projects beyond 
the adjacent mounting bracket 61 and fixedly adjustably 
carries a forwardly and downwardly extending torque 
arm 64 of suitable length and slightly inwardly of the 
axis of suspension means 14. Rearmost end 65 of arm 64 
may be provided with a split end with serrated or tooth 
like internal surface configurations for interengagement 
with complementary serrations on the end of torque 
member 60 as at 66 for fixedly adjusting the angle of 
torque arm 64 in static position of the suspension means. 

Each torque arm 64 carries at its opposite end a uni 
versal type pivotal connection comprising in this exam 
ple, a bolt and nut assembly 68 having a part-spherical 
universal bearing portion 69 thereon outboardly of arm 
64 for cooperation with an annular end fitting 70 having 
part-spherical internal surfaces for cooperable engage 
ment with the bearing portion 69 on the bolt to permit 
relative universal motion between fitting 70 and bolt 
assembly 68. Fitting 70 is carried at one end of link 
member 72 which is provided with a similar universal 
fitting 73 at its other end for engagement with a bolt 
assembly 74 provided with a part-spherical pivotal bear 
ing portion 75 received within the fitting 73 for univer 
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sal movement between fitting 73 and the bolt assembly 
74. Both fittings 70 and 73 are adjustably connected at 
76 and 77 to thic link member 72 s that the effective 
operative length of link member 72 may be readily 
adjusted. Bolt assembly 74 is carried by a forwardly 
extending portion 80 of strut fitting 21, the axis of the 
bolt assembly being inclined downwardly at an angle of 
approximately 40 to a transverse plane normal to the 
axis of the suspension means and steering strut member 
20. Link member 72 has its longitudinal axis.lying in the 
same vertical plane as the longitudinal axis of the steer 
ing strut 20 and longitudinal axis of the associated ski. 

It will thus be apparent that during reciprocal relative 
movement of steering strut member 20 in the suspension 
means 14 that such relative generally vertically move 
ment of the strut 20 will be transmitted through link 72 
to torque arm 64. 

During steering of the snowmobile by turning of the 
steering strut member 20, such rotation of member 20 
about its axis will be permitted through the universal 
pivotal connections at 70 and 73 of the link 72 and with 
out transfer of such motion to the torsion member. Thus 
combined vertical and turning movement of strut mem 
ber 20 will be permitted while only the vertical move 
ment of the strut member will be transmitted to the 
torsion member 60. 

It should also be noted that lateral load force compo 
nents acting on the ski in travel over uneven terrain or 
during turning will be principally taken by suspension 
means 14. The arrangement of the link 72 with its axis in 
the vertical plane of the axis of suspension means 14 and 
also ski 22 in normal position together with the univer 
sal pivotal connections of link 72 with the steering strut 
20 and with the torsion arm 64 substantially reduces or 
eliminates the transmission of such lateral force compo 
nents to torque arm 64 and the torsion means 16. Such 
positioning of the link 72 in relation to the torque arm 64 
and the steering strut member 22 affords a unique ar 
irangement for a suspension system for a snowmobile. 

Stabilizing means 16 includes in addition to torque 
member 60 a resilient yieldable means 85 which may be 
connected at one end 86 to the vehicle frame in suitable 
manner (not shown). At its other end 87 the resilient 
yieldable means 85 is pivotally connected at 88 to one 
end of an angle shaped crank or swing arm 89 having a 
fixed connection at 90 to a central or intermediate por 
tion of torque member 60. In the example of a resilient 
yieldable means 85 shown in FIG. 1, such means 85 may 
comprise a suitable shock absorber having internal fluid 
dampening means constructed in well known manner. 
Such shock absorber means may also be provided with 
internai spring means (not shown). 

In FIG. 5 another example of a resilient yieldable 
dampening means is shown such as an external coiled 
spring 92 of suitable compression characteristics. Coil 
spring 92 may be sleeved over a telescopic guide means 
93 comprising a cylinder 94 and a rod 95. One end of 
cylinder 94 nay carry a longitudinally adjustable annu 
lar disc 96 providing an annular seat for one end of 
spring 92. Rod 95 may he provided with an annular disc 
97 providing an annular seat for the (ther end of spring 
92. Rod 95 may have its end pivotally connected to arm 
89 at 88 as in the prior embodiment of the torsion mem 
ber dampening means. 

in operation of the stabilizing means 16 particularly 
including the resilient yieldable means 85 and 85", when 
the Stowmobile is traveling along a straight path that 
islative movement between the strut member's 20 and 
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6 
24 of the suspension means 14 will be transmitted to the 
orsion member 60 through link 72 and arm 64 to cause 
rotative movernent of torsion member 60 about its on 
gitudinal axis. Such turning causes arcuate movement of 
arm 89. Such arcuate movement is resisted by resilient 
yieldable means 85 or 85' and such totative response of 
the torsion member 60 is dampened by the means 85 or 
85' which results in dampening movement of the steer 
ing strut 20. 
When the snowmobile vehicle is traveling over irreg 

ular terrain it will be apparent that strut members 20 of 
each suspension means 14 may respond to the irregular 
terrain in different degrees and in different relative 
movement of the strut members 20 along their axes with 
respect to the strut members 24. Such differential move 
ment of strut members 20 is transmitted to the torque 
member 60 and may cause twisting of the torsion mem 
ber 60 about its longitudinal axis. Any such twisting of 
the torsion member is resisted by the resilient yield able 
means 85 or 85’ through movement of arm 89. A damp 
ening effect on the twisting of the torsion member 60 
occurs and such dampening effect results in stabilization 
of the response of the two suspension means 14 to such 
irregular terrain. 

In a turning or cornering situation, as described 
above, the rotation of the strut members 20 about their 
axes during turning is not transmitted to the torsion 
member 60 because of the universal pivotal connection 
of link 72 to the torque arn 64 and to the steering strut 
member 20. However vertical movement of strut Tiem 
bers 20 either of uniform displacement or differential 
displacement will be transmitted to the torsion member 
and such vertical movement will be dampened by the 
resilient yieldable means 85 connected to the torsion 
member 60. Operation of the suspension steering and 
stabilizing system of this invention as described above 
includes the effective dampening by the torsion member 
and its shock absorber means 85 or 85' of a shock load 
acting upon only one of the struts 20 of a suspension 
ineans 14. 

In the above description the suspension means 14 has 
been described as including an internal shock absorber 
1neans 36 if desired and a conventional telescoric strut 
with a shock absorber may be employed. However the 
resilient yieldable means 85 or 85 may include shock 
absorber characteristics of sufficient dampening quality 
that the suspension assemblies 14 may be provided with 
shock absorbers of relatively light duty or depending 
upon the vehicle loads such a shock absorber within the 
suspension means 14 may be omitted, thereby placing 
the dampening and stabilizing functions entirely on the 
torsion member 60 and the resilient yieldable means 85 
(). 35' 
Depending upon clearance conditions and other body 

configurations of the front end of the snowmobile, it 
may be desirable that the ends of the torsion member 60 
be extended beyond the plane defined by the axes of the 
suspension means and the link member so that the 
torque arrn 64 is located outboardly thereof. 
The invention contemplates not only the use of a 

centrally located resilient means 85 or 85 connected to 
the torsion nenber 60 but also the use of two or more 
means 85 connected to the member 60 in spaced rela 

: tion. Further, while the orientation of the means 85 is 
generally horizontal, depending upon vehicle body 
space requirements the orientation may be other than 
horizontai, such as vertica. 
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It will be readily apparent that various modifications 
and changes may be made in the suspension steering and 
stabilizing system described hereinabove that come 
within the spirit of this invention and all such changes 
and modifications coming within the scope of the ap 
pended claims are in place thereby, 
What is claimed is: 
1. In a suspension and stabilizing system for a snow 

mobile vehicle having a pair of steerable skis and a 
steering means therefor, the combination of: 

a suspension means for each steerable ski including a 
steering strut member connected to the ski and 
reciprocally movable in a generally vertical direc 
tion; 

each of said strut members being connected to said 
steering means for turning of said strut members 
and the associated skis; 

and a stabilizing means interconnecting each steering 
strut member for dampening movement of said 
strut members; 

said stabilizing means including a torsion member 
carried by said vehicle and pivotally connected to 
each of the steering strut members and responsive 
to vertical movement of the skis, 

a link means universally pivotally connecting each of 
the steering strut members with the torsion mem 
ber, 

said link means including a link member lying in the 
planar zone defined by the axes of the steering strut 
member and associated ski. 

2. In a system as stated in claim 1 wherein 
each of said link members is positioned forwardly of 

said steering strut and includes a universal pivotal 35 
connection to said torsion member and to said 
steering strut member. 

3. In a stabilizing means for a vehicle suspension 
system, said vehicle including a terrain engaging means, 
the combination of: 
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8 
a movable elongated strut in said suspension system 

provided with axial and rotational movement rela 
tive to said vehicle; 

a transverse torsion member carried by the vehicle; 
and means connecting the torsion member to the 
movable strut for response of the torsion member 
in torque to axial movement of the strut while 
permitting rotational movement of the strut; 

said connecting means including an arm extending 
from said torsion member parallel to a plane de 
fined by the axis of said strut and the terrain engag 
ing means, 

and link means pivotally connected to one end of said 
arm and to said strut, said link means lying in said 
plane. 

4. In a suspension system for a vehicle including a 
terrain engaging means and a strut means, the combina 
tion of: 

an elongated steerable strut member having an axis 
and attached to said terrain engaging means and 
movable axially and rotationally about said axis 
relative to a strut member attached to said vehicle; 
and a stabilizing means comprising 

a torsion member supported from said vehicle in 
transverse relation thereto, 

and a link means interconnecting one end of said 
torsion member with said steerable strut member 
and lying in a planar zone defined by the terrain 
engaging means and said steerable strut member. 

5. A suspension system for a vehicle as stated in claim 
4 including strut means on opposite sides of said vehicle, 

ends of said torsion member interconnecting said 
strut means, 

and a dampening means connected to said torsion 
member intermediate its ends, 

said dampening means being responsive to differential 
displacement of the terrain-engaging means associ 
ated with the strut means on opposite sides of the 
vehicle. 
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