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FRONT SUSPENSION FOR SNOWMOBILES

ABSTRACT OF THE DISCLOSURE

A front ski suspens:.on assembly for a snowmoblle '

wherein the suspension 1s partlally enclosed within the
periphery of the body but in an open side area of the body so
as to be protected from the elements, 1nsu1ated from the heat

of the eng:l.ne, and nevertheless in the air for cooling. The

relat:wely short shock absorber lengths
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PATENT
FRONT SUSPENSION FOR SNOWMOBILES

BACKGROUND OF THE INVENTION

Th:].s inventien relates to an :meroved front suspens:l.on‘
for the front, steering sgkis.of a snowmoblle. | ; |

+

It is the normal practlce :Ln snowmobile construction to

“ employ independent front suSpens:Lon systems for suspendlng‘

each of the front skis for suspensa.on movement relative to

the frame of the snowmoblle. In addition to prov::.dlng a

spr::.ng arrangement, the suspensn.on also incorporates a

hydraulic shock absorber for damping the shocks encountered

as the snowmobile travels along the terrain. The type of -

front suspension most conventionally employed positions. the
shock absorber so that it extends in a generally vertlcal ‘.

d:l.r.ect:Lon,”and. so that its line of action 1s generally in line.

with the movement of the front ski which it suspends.

Steering of the front ski is permitted by rotary motion of

.one of the shock absorber elements.

There are a number of disadvantages with thn.s type of

-:constructlon First, because .the shock absorber 18

posa.t10ned generally in line with the line of movement of the
front ski, the shock absorber is projected outwardly of the

‘body of the vehicle. Although it is possible to conceal the

shock absorber within ‘the body of the vehicle, this provides.

‘an uns:Lghtly appearance and also can adversely effect the

wind - res:.stance of the snowmobile. Furthermore, it .is
desirable to malntaln relatively large suspens1on travels for

the front skis so as to provide a smoother, more comfortable

ride.  This 'is further compllcated by the aforenoted

It has been prOposed, therefore, to mount the shock
sbsorber internally of the: body and load the shock absorber.
means of a mechanism that includes a linkage for reducing the

actual movement of the shock absorber. in response to a glven.
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motion of the front ski. That i1is, the linkage system provides a
reduction in the travel of th_e shock absorber relative to that of

the front ski. This permits;a’more_cOmpact shock absorber to be

employed, and also permits, through the uSe-of'varying linkage

systems, a nonlinear damping arrangement, which is desirable.

With these types of arrangements, and specifically those

which have been proposed, howéver, the shock absorber is mounted

i

in the interior of the body Cowling and 1n proximity to the

—

driving engine. As is well known with this type of vehicle, there

is considerable loading on the shock absorber. As a result of

F

the frequent compressions and expansions of the shock absorber,

the fluid in the shock absorber tends to be heated. This heat,

coupled with the heat that radiates from the engine, has the

effect of changing the characteristic of the shock absorber.
This 1is because the viscosity of ‘the fluid for damping 1is
dependent upon temperature, and hence the shock-absorbing
capabilities may be diminished at a time when they are needed the

most.

SUMMARY OF THE INVENTION
This invention provides an improved front ski Susp_enSio‘n
system for a snowmobile. Further, this invention provides a
snowmobile front ski suspension system and associated body

arrangement wherein the shock absorber will be exposed to the

atmosphere, but nevertheless confined within the general area

system for a snowmobile wherein the shock abSorber'is loaded by
a linkage system which permits greater travel of the ski than
movement of the shock absorber, and wherein the shock absorber is

oriented in such a way that it will not increase the overall size

of the snowmobile, nor will it require placement of the shOck

absorber in proximity to the engine.
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A first feature of this invention is adapted to be

| embod::.ed in a snowmobile and a front ski suspensz.on

arrangement. ‘The snowmobile has a frame assembly, and a
front body cover encloses at least in part the frame assembly
of the front end of the snowmobile. ‘A pair of front skis are
prov1ded ‘'which are suspended relative to the frame bya pair

of front suspension systems. The front ‘suspension systems

J.nclude respect:.ve hydraullc shock absorber elements. The

body is formed with a recessed port:..on at the rear of the
. extréme front end thereof and at the sides thereof in wh:nch

the major portlon of the hydraullc shock absorber elements

extend so that the hydraullc shock absorber elements are

exposed to the air for cooling, but are protected by the body

- without being enclosed within it.

Another feature of the invention is also adapted to be

‘embodied in a snowmobile front ski suspension. arrangement for
- a snowmoblle that has a frame assembly. The suspension

arrangement .comprises a pair of parallel link members
pivotally connected at one end to .the frame and extending
transvers'e‘ly outwardly for a pivotal connection at the other

-end ‘therecf to the front ski support. A trailing arm is

connected ‘at its front end to the ski support and extends

. longltudinally to a rearward p:.votal connection on the frame

A shock absorber element is provided, and it extends in a

plane that -is generally parallel to the plane containing the

front: 11nks, but is disposed at an angle to the horlzontal

‘ One end of the shock absorber 18 pJ.votally connected to the
~frame, and the other end of the shock absorber is connected

to the front ski suspension system through a llnkage system
for chang:.n_g\ the degree of movement of the front ski
suspension element relative to that of the shock absorber.




CA 02168905 2003-04-08

More particularly, 1n accordance with the present
invention there 1s provided a snowmobile and front ski
suspension arrangement comprising a snowmobile frame
assembly, a front body cowling enclosing at last a forward
portion of the frame assembly at a front of the snowmobile,
a palir of front skis, a pair of front suspension systems for
suspending the front skis for suspension movement relative
to the frame at the front of the snowmobile, each of the
front suspension systems including a respective ski support
member supporting the regpective ski for steering movement
about a steering axis, a pailr of upper and lower arms each
pivotally connected at one end to the ski support member and
at 1ts other end to the frame assembly, a respective
hydraulic shock absorber element and linkage means for
loading the hydraulic shock absorber element upon relative
movement of the respective ski support member relative to
the frame assembly, the linkage means comprising a first
link having a pivotal connection at any one end to the
regpective skl support member and a pivotal connection at
the other end thereof to one end of a second link, the
second link having a pivotal connection at the other end
thereof to the frame assembly and a further pivotal
connection between the linkage means and one end of the
respective hydraulic shock absorber element, each side of
the body cowling formed with a recessed portion to the rear
of an extreme front end thereof into which at least a major
portion of the respective shock absorber element extends,
and means for pivotally connecting the other ends of each of
the respective shock absorber elements to the frame

agssembly.



10

15

20

25

30

35

2168905

BRTEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view taken from the front and

one side of a snowniobile having a front ski suspension system

constructed in accordance with an embodiment of the
1nventlon

Flgure 2 is an enlarged perspective view taken generally

in the gsame direction as Figure 1, ‘but looking ftom a

somewhat higher location and with the snowmobile body and

portlons of the frame shown in phantom so as to more clearly

| J.llustrate the front suspension and steering system.

Figure 3 is a front perspective view of the. same portion
of the suspension system shown in. Figure 2, but in this view
the body -is removed, as to mwore ~clearly show the

| construction.

Flgure 4 is a top plan view looking downwardly on the
front suspension system with portions broken away and showrni
in section.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENT

DEIALLKD Dokt e M L R R =

the - reference numeral 11. Since the :anentlon deals

prlmarlly with the front suspension system for the front skis

12, the general overall construction of the snowmoblle 11
will be described only generally. However; it w:.ll be
readlly apparent to those skilled in the art how the
invention may be utilized with a wide variety of types of

snowmobiles.
The snowmob:.le 11 is comprised.of a frame assembly,

‘shown partlally and identified generally by the reference

numeral 13. A front body cowling 14 is mounted on the frame

assembly 13 in a known wanner in forward position to a

rider’'s seat 15. A handlebar assembly 16 is provided at the

- front of the seat 15 and 1s protected by a w:.ndshleld 17

_4..
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Wthh forms a portion of the front body cowling 14. The
handlebar 16 1s coupled to a steering shaft 18 for steerlng
of the front skis 12 in a manner which will be described.
The steering system is indicated generally by the reference
numeral 19. | | ,
A drive belt assembly, indicated generail,y by the
reference numeral 21 and including a ground-engaging i"dr'iue
”belt'zoz, is disposed at the rear of the frame assembly 13-.'-and I
beneath the seat 15.  ~This drive belt assembly 21 is

suspended relatlve to the frame 13 in any conventlonal'
manner. |

An internal combust:Lon engine (not shown) ot any known
type is prov:Lded in the snowmobile 11 for driving the drive
belt 23 through a known type of transmission. Although it -is
not shown, this internal combustion engine 1is pos:.tloned
forwardly of the seat 15 and behind the front engine body

cowling 14.. The engine is mounted in any suitable manner in
the frame assembly 13. | | | ' |

Referrlng now in detail to the suspension system for the
front skis 12, this suspension system is indicated generally
by the reference numeral 23. The construction of the
suspension system 23, which is basically the same at each‘

side of the snowmoblle 11, will now be described by primary

| reference to Figures 2-4, although portions of it also appear
in Figure 1. The suspens:uon system assoo:Lated wlth the left

front ski 12 will be described, and except for the steering

connection, it is the same as that for the right front ski.

Those skilled in the art will readily understand from the

descrlpt:.on of the construction at one side how the remaining

connection is prov1ded in part by a block element 25

| pos:.tloned at the lower end of a tubular member 26 of the ski

support 24. The block element 25 ig pivotally connected to

the ski 12 by a pivot pin 27. This permits pivotal movement

-5 -
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of the ski 12 relative to the ski support 24 about the axis
formed by the pivot pin 27. In this manner, the ski 12 may
follow the terrain as the snowmoblle 11 travels along uneven

territory. If desired, some form of resilient cushioning

mechanism and positive stop may be "provi'ded for controlling
this plvotal movement . | |
The block 25 1s afflxed to the lower end of 4 Skl

- steering post 28 that is Journaled for steerlng movement in

the tu.bular member 26 for steering of the front ski 12. This
steering mechanism Wlll be deecrlbed in more detall later

"and, as has been noted, 1is indicated generally by the

reference numeral 19.
A pair of suspensuon links comprlsed of a lower llnk 29

‘and an upper link 31 have pivotal connections 32 and 33,

respectively, at theilr inner ends. to a suspension .support‘
plate 34. The plate 34 is affixed ‘suitably to a front Cross

. member 35 of the frame assembly 13.

The outer ends of the suspension links 29 and 31 are |

'plvotally connected to the ski support 24 by means of a

further pair of pivot pins 36. The links 29 and 31, and

.thelr associated pivotal connections to the frame 13 and sk:L

suspension element 24, forms a parallel linkage system 80

that upon suspens:Lon movement, the steering axis of the. front '

' gkis 11 is maintained in the same angular relationship to the

ground |
TO prov:.de fore and aft rigidity for the suspens:.on

system, each ski support 24 has a rearwardly extending

.portion 37 which functions as the forward portion ~of a

" leading arm assembly. This portion 37 is connected to a

rigid arm 38, which, in turn, is pivotally connected by a

“pivot pln 39 to the frame 13. As a result of - this

_connectlon, the suspension will permlt large - degrees of

vertical movement of the ski 12 relative to the frame

asgsembly 13 whlle at the same time maintaining the generally
uprlght posture of the sk1 shaft 28-and the steering axis for

‘the front skis.
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Although the front skis 12 are supported for independent
movement relative to each other, an anti-sway bar, indicated

generally by the reference numeral 41, 'may' be mounted 1n

resilient grommets 42 1n the frame assembly 13. The anti-sway

bar 41 has a rigid connection, as by fasteners, 43 to the
respective leading arms 38 at each side of the frame assembly.
This arrangement will provide anti- roll characterlstlcs for the
suspension system, depending upon the diameter of the bar 41 and
the resilience'of the respeetive supports. |

The front ski suspension systems 23 further include a

cushioning and damping assembly for controlling the movement of

the ski 12 relative to the frame 13 when obstacles are
encountered. This arrangement includes a hydraulic shock

absorber, indicated generally by the reference numeral 44, and

‘which has an internal damping system of any desired type. The

shock absorber 44 is surrounded by a coil cOmpressiQn spring (not
shown) which 1s loaded in a well-known manner. '

The shock absorber 44 is comprised of a cyllnder assembly 45
in which a piston (not shown) reciprocates. A piston rod 46 is
connected to this piston and extends through one end of the
chinder 45, this being the upper end.'in. the embodiment
illustrated. This end of the piston rod is connected by means of
a pivot connection 46a to a.ehock.absorber support bracket 35a
that is either affixed to or formed rigidly with the front frame
cross member 35. . ‘ .

The lower or cylinder end 45 of the shock absorber 44 is
connected to the ski suspension system by means of a linkage
system which will be described This linkage system is
constructed in such a way so as to provide for a greater degree
of movement of the front ski 12 relat:l.ve to the frame 13 than the
actual degree of compression of the shock abeorber 44 and the
a88001ated spring. '

ThlS linkage assembly is indicated generally by -the reference
numeral 47 and is comprised of a wishbone shaped lower A arm 48
that is pivotally supported to a bracket 49 fixed to the frame,

-7 -
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and specifically the cross *me-mbe'r 35, as by welding. A pivot
bolt 51 provides a pivot axis for this lower A arm 48. At its
outer end, the A arm 48 carries a further pivot bolt 52, which,
in turn, passes through a trunnion 53 formed on the shock
absorber cylinder assembly'45 o as to provide a connection to
it. \ B '

A further adjustable length link 54 has a hyme joint 55 at
one end thereof, which provides a pivotal, spherical connection
to the pivot bolt 52 and, accordingly, the outer end of the lower
A arm 48. The outer end of the link 54 has a further hyme joint
pivotal, spherical connection 56 to a pivot bolt 57, which

provides a pivotal connection to a bracket 58 that is welded or

otherwise affixed to the front of the leading arm 37.

As a result of this connectlon, it should be seen that upward
movement of the ski 12 when i1t encounters a load or obstacle will
cause the link 54 to experlence a tension force from the pivot
bolt 52. Since the link 54 is only loaded in tension, it can be
relatively small and 1ight in weight. This mOV'ement" 18
translated into pivotal movement of the A arm 48 and compress:Lon
of the shock absorber 44 and the spring associated with it. By
meansg of this linkage system 47, it is possible, as has been
noted, to provide a reduction in the degree of axial movement of
the shock absorber 44 relative to the movement of the ski 12.

The positioning of the shock absorber_44'and 1ts associated
spring in a transverse direction generally parallel to the piane
of the suspension arms 29 and 31 permits the shock absorber 44 to
be rr\loun.t.ed exteriorally of the body 14 and away from and
insulated from the engine compartment by the body 14. As clearly
seen 1in Figures 1, 2 and 3, the shock absorbers 44 extend
upwardly and inwardly from their lower pivotal connection 56 to
the linkage assembly 47 to their uppe‘r pivotal connection to the
frame 35a- However, the body 14 1is provided with a palir of
recesses 59 on either side thereof, as best seen in Figure 1,
which permits the major portion of the shock absorber 44 to be

exposed to the air, but nevertheless protected from direct air
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flow and foreign ob] ects: by the body '14. -~ Thus, the shock

absorber 44 may operate without
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overheating and is protected from the transmission of any

heat from the engine.
| The steerlng’arrangement for the front skis 12 will Nnow

be described primarily by reference to Figure 3. It will be

seen that the lower end of the steering shaft 18 carries a
steering arm 61 which is affixed for rotation with the

steering shaft 18 in any known manner. A link 62 is

~ pivotally tconnected by a connection 63 at one end to the

steering arm 61. The opposii:e - end of the link 62 'is
connected'by means 'of a pivotal connection 64 to a bell crank-
65 that is pivotally mounted on the frame 13 by means of a
pivot bolt 66. A pair of drag links 67 have pivotal
connectlons at one end to this bell crank 65. The opposite
ends thereof are plvotally connected to steerlng arms 68 by
means of plvot bolts 69. The steerlng arms 68 are aff:Lxed in
a suitable manner to the upper end of the ski shaft 28

Accord'lngly, when the steerlng shaft 18 is rotated, the
steerlng mechanism 19 will cause. steering movement of the

skis 12. The pivotal co'nnect:l.on between the links 67 and the

bell crank 65 and steerlng arms 68 1s of a Spherlcal type 8O

as to accommodate suspension movement while at the same time

pe-rmlttlng the steering operation.
Thus, from the foregoing description, it should be

readily apparent that the described suspension system permlts .

the use .of shock absorbers that are protected from the

" elements but also disposed in such a way that air can readily

reach them and cool them. In addition, they are separated
from the engine by the body and hence will not become

- overheated. In addition; the llnkage system which loads the
- suspension element permits large ski travels w:Lthout having

. large shock absorbers that would 1nterfere with the body or

suspen81on movements.
Of .course, the foreg01ng description is that of a

preferred embodiment of the invention, and various changes

and modlflcatlons may be made wrthout departlng from the-
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spirit and scope of the invention, as defined by the appended

claims.

-10-
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Claims

1. A snowmoblle and front ski suspension arrangement
comprising a snowmobile frame assembly, a front body cowling
enclosing at last a forward portion of said frame assembly
at a front of said snowmobile, a pair of front skis, a pair
of front suspension systems for suspending said front skis
for suspension movement relative to said frame at the front
of said snowmobile, each of said front suspension systems
including a respective ski support member supporting the
respective ski for steering movement about a steering axis,
a palr of upper and lower arms each pivotally connected at
one end to said ski support member and at its other end to
sald frame assembly, a respective hydraulic shock absorber
element and linkage means for loading said hydraulic shock
absorber element upon relative movement of the respective
ski support member relative to said frame assembly, said
linkage means comprising a first link having a pivotal
connection at any one end to the respective skl support
member and a pivotal connection at the other end thereof to
one end of a second link, said second link having a pivotal
connection at the other end thereof to said frame assembly
and a further pivotal connection between said linkage means
and one end of the respective hydraulic shock absorber
element, each side of said body cowling formed with a
recegsed portion to the rear of an extreme front end thereof
into which at least a major portion of the respective said
shock absorber element extends, and means for pivotally
connecting the other ends of each of the respective said

shock absorber elements to said frame assembly.

2. The snowmobile and front ski suspension arrangement of
claim 1, wherein each recessed portion at each side of said
body cowling extends in an upwardly direction and wherein
the hydraulic shock absorber elements are disposed so that

they extend in a generally upward direction.

11
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3. The snowmobile and front ski suspension arrangement of
claim 2, wherein the hydraulic shock absorber elements are
inclined inwardly in a direction from their pivotal
connection to said linkage means toward their pivotal

connection to the frame assembly.

4 . The snowmobile and front skl suspension arrangement of
claim 1, wherein each linkage means includes at least one
adjustable length link.

5. The snowmobile and front ski suspension arrangement of
claim 1, wherein each of the suspension systems further
includes a leading arm connected at its forward end to the

respective ski support member and at its rearward end to

salid frame assembly.

6. The snowmobile and front skl suspension arrangement of
claim 5, wherein each recessed portion at each side of said
body cowling extends 1n an upwardly direction and wherein
the hydraulic shock absorber elements are disposed so that

they extend in a generally upward direction.

7. The snowmobilile and front skl suspension arrangement of
claim 6, wherein the hydraulic shock absorber elements are
inclined inwardly in a direction from their connection to
said linkage means toward their pivotal connection to the

frame assembly.

8 . The snowmobile and front ski suspension arrangement of
claim 7, wherein each linkage means includes at least one
adjustable length link.

12
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