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(57) ABSTRACT 
A suspension assembly adapted for use in a Snowmobile 
having a closed-loop track includes at least one ground con 
tact engaged with the closed-loop track. An elongated Swing 
arm is angularly disposed in the closed-loop track and extends 
between a front end portion adapted to be coupled to the 
chassis, and a rear end portion coupled to the at least one 
ground contact. A front resilient member is disposed in the 
closed-loop track and has an upper end pivotably coupled to 
the front end portion of the Swing arm, and a lower end 
pivotably coupled to the at least one ground contact. A rear 
resilient member is disposed in the closed-loop track and has 
an upper end adapted to be pivotally coupled to the chassis, 
and a lower end pivotally coupled to the at least one ground 
contact. A pivot arrangement is connected to the Swing arm 
for permitting at least rotation of the Swing arm about a pivot 
axis extending longitudinally of the at least one ground con 
tact. The pivot arrangement includes an arrangement for 
restricting and/or preventing rotation of the Swing arm. 

25 Claims, 15 Drawing Sheets 
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1. 

SNOWMOBILE SUSPENSON SYSTEMS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This utility application relates to and claims priority of 
U.S. Provisional Patent Application Ser. No. 61/860,107 filed 
Jul.30, 2013 and U.S. Provisional Patent Application Ser. No. 
61/968,824 filed Mar. 21, 2014, the disclosures of which are 
incorporated herein by reference in entirety. 

FIELD OF THE INVENTION 

The present disclosure relates generally to a suspension 
system and, more particularly, pertains to a rear Suspension 
system for a Snowmobile. 

BACKGROUND OF THE INVENTION 

U.S. Pat. Nos. 8,167,073 and 7,594,557, which are incor 
porated herein by reference in entirety, disclose a suspension 
assembly for a Snowmobile that rotatably Supports a closed 
loop track in the rear tunnel of the snowmobile and also 
supports both vertical and horizontal travel of the closed-loop 
track during Suspension system travel. The Suspension 
assembly includes at least one elongated ground contact that 
Supports rotational travel of the closed-loop track, and at least 
one Swing arm angularly disposed in the closed-loop track 
and having a front end portion pivotably coupled to the rear 
tunnel and a rear end portion coupled to the at least one 
ground contact. In the preferred arrangement, a front resilient 
member is arranged to bias against displacement between the 
chassis and the at least one ground contact during Suspension 
assembly travel, and a rear resilient member arranged to bias 
against displacement between the chassis and the Swing arm 
during Suspension assembly travel. A tensioner couples the 
rear portion of the Swing arm to the at least one ground 
contact. The tensioner is extendable and retractable during 
movement of the Suspension assembly to maintain the closed 
loop track at a generally uniform tension during assembly 
moVement. 

U.S. Pat. Nos. 7,128,180 and 6,926,108, which are incor 
porated herein by reference in entirety, disclose a rear Sus 
pension system for a Snowmobile that includes a plurality of 
adjacent closed-loop tracks disposed in a rear tunnel of the 
snowmobile. Each of the plurality of adjacent closed-loop 
tracks are rotatably driven by a drive system. One of a plural 
ity of independent Suspension assemblies is disposed in each 
closed-loop track and the plurality of independent Suspension 
assemblies articulate independently of each other during 
travel of the rear Suspension system. 

SUMMARY OF THE INVENTION 

The present disclosure deals with control and maneuver 
ability issues associated with single track Suspension systems 
in which ground forces acting on the lower portion of the 
Suspension assembly during Snowmobile use must travel 
through the longitudinal or fore-aft axis of the system before 
affecting the Snowmobile chassis and the rider. Known single 
track Suspension designs do not adequately address Such 
ground forces and result in decreased handling, performance 
and ride comfort. In contrast, the Suspension system disclosed 
herein, provides desirable results when single track Suspen 
sion systems are Subject to random angular displacement 
which causes rotation of Suspension elements about the fore 
aft axis of the system. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
The present disclosure relates to a suspension assembly 

adapted for use in a Snowmobile having a chassis enclosing a 
drive system for rotatably driving a closed-loop track. The 
Suspension assembly includes at least one elongated ground 
contact engaged with the closed-loop track. An elongated 
Swing arm is angularly disposed in the closed-loop track. The 
Swing arm extends between a front end portion adapted to be 
coupled to the chassis, and a rear end portion coupled to the at 
least one ground contact. A front resilient member is disposed 
in the closed-loop track and has an upper end pivotably 
coupled to the front end portion of the Swing win, and a lower 
end pivotably coupled to the at least one ground contact. A 
rear resilient member is disposed in the closed-loop track and 
has an upper end adapted to be pivotally connected to the 
chassis, and a lower end pivotably coupled to the at least one 
ground contact. A pivot arrangement is coupled to one of the 
front end portion and the rear end portion of the Swing arm for 
permitting at least rotation of the Swing arm about a pivotaxis 
extending longitudinally of the at least one ground contact. 

In one example, the pivot arrangement is comprised of a 
plate assembly connected to the frontend portion of the Swing 
arm, and pivotally connected about the pivotaxis to a member 
adapted to be connected to the chassis of the snowmobile. The 
plate assembly is provided with a connector adapted to couple 
with the upper end of the front resilient member. 

In another example, the pivot arrangement is comprised of 
a plate assembly provided with a pair of plates connected 
together for rotation relative to one another about the pivot 
axis. A first plate is connected to the rear end portion of the 
swing arm and the lower end of the rear resilient member. A 
second plate is connected to the at least one ground contact 
such that the ground contact and the swing arm are arranged 
for relative rotation about the pivot axis. The first plate is 
fixedly secured to the rear end portion of the Swing arm, and 
is pivotably connected to the lower end of the rear resilient 
member. The at least one ground contact is comprised of a 
pair of spaced apart ground contacts. Arm alignment guards 
are constructed on the pair of spaced apart ground contacts for 
providing lateral Support thereof and are configured for 
engagement with the Swing arm. The upper end of the front 
resilient member is provided with a first spherical joint 
assembly, and the lower end of the front resilient member is 
provided with a second spherical joint assembly. The lower 
end of the rear resilient member is provided with a third 
spherical joint assembly. 
The present disclosure also relates to a suspension assem 

bly adapted for use in a Snowmobile having a chassis enclos 
ing a drive system for rotatably driving a closed-loop track. 
The Suspension assembly includes a pivot plate assembly 
provided with a pair of plates connected together for rotation 
relative to one another about a pivot axis extending longitu 
dinally of the at least one ground contact. A first plate is 
connected to the rear end portion of the Swing arm and the 
lower end of the rear resilient member, and a second plate is 
connected to the ground contact. The ground contact and the 
Swing arm are arranged for relative rotation about the pivot 
axis. 
The first plate is fixedly secured to the rear end portion of 

the Swing arm, and is pivotably connected to the lower end of 
the rear resilient member. The at least one ground contact is 
comprised of a pair of spaced apart ground contacts, and the 
pivot plate assembly is positioned between the pair of spaced 
apart ground contacts. The pair of spaced apart ground con 
tacts is provided with arm alignment guards engagable with 
the Swing arm along the length thereof for preventing over 
rotation of the ground contacts about the pivotaxis. The pivot 
plate assembly is constructed with a lockout arrangement for 



US 9,346,518 B2 
3 

preventing relative rotation between the first plate and the 
second plate. The lockout arrangement includes a set of lock 
out pins which extend through the first plate and the second 
plate. The pivot plate assembly is constructed further with a 
rotation limiting arrangement for restricting relative rotation 
between the first plate and the second plate. In one version, 
the rotation limiting arrangement includes a lovejoy coupler 
positioned between the first plate and the second plate. In 
another version, the rotation limiting arrangement includes a 
bracket connected to the second plate and provided with an 
arm arrangement having adjustment bolts which are eng 
agable with the first plate. The rear end portion of the Swing 
arm is connected to the first plate preferably at an angle in the 
range of 4 degrees-10 degrees and more particularly at an 
angle of 7 degrees. 
The present disclosure further relates to a suspension 

assembly adapted for use in a Snowmobile having a chassis 
enclosing a drive system for rotatably driving a closed-loop 
track. The Suspension assembly includes a pivot arrangement 
connected to the Swing arm for permitting at least rotation of 
the Swing arm about a pivot axis extending longitudinally of 
the at least one ground contact. The pivot arrangement further 
includes an arrangement for providing at least one of restrict 
ing and preventing relative rotation of the Swing arm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A and 1B are a right rear perspective view and a 
rear view, respectively, of one example of a Suspension sys 
tem in a fully extended position without any angular displace 
ment. 
FIGS. 2A and 2B are a right rear perspective view and a 

rear view, respectively, of the Suspension system in a fully 
extended position with random angular displacement to one 
side of the Suspension system. 

FIGS. 3A and 3B are a right rear perspective view and a 
rear view, respectively, of the Suspension assembly in a fully 
extended position with random angular displacement to an 
opposite side of the Suspension system. 

FIG. 4 is a bottom perspective view of the suspension 
system. 

FIG. 5A is an enlarged perspective view of a front resilient 
member used in the Suspension system and provided at upper 
and lower ends with a spherical joint assembly shown 
exploded therefrom. 

FIG. 5B is an enlarged perspective view of a rear resilient 
member used in the Suspension system and provided at a 
lower end with a spherical joint assembly shown exploded 
therefrom. 

FIG. 6A is a perspective view of a first exemplary embodi 
ment of a pivot plate assembly shown mounted at a lower rear 
end of the Suspension system. 

FIG. 6B is an enlarged rear view of FIG. 2B showing the 
pivot plate assembly of FIG. 6A. 

FIGS. 7A and 7B are perspective views of lower rear por 
tions of the Suspension system illustrating progressive con 
tact between a Swing arm and an arm alignment guard during 
rotation of the Swing arm about an axis passing through the 
pivot plate assembly. 

FIG. 8 is an exploded view of the pivot plate assembly 
shown in FIG. 6A. 

FIG. 9 is an assembled perspective view of the pivot plate 
assembly shown in FIG. 8. 

FIG. 10 is a perspective view of an upper end of the Swing 
arm configured with a second exemplary embodiment of the 
pivot plate assembly for enabling rotation of the Swing arm. 
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4 
FIG. 11 is a perspective view of a third exemplary embodi 

ment of the pivot plate assembly mounted at the lower rear 
end of the Suspension system. 

FIGS. 12A and 12B are respective exploded rear and front 
perspective views of the pivot plate assembly shown in FIG. 
11. 

FIG. 12C is an exploded rear perspective view of a modi 
fied pivot plate assembly shown in FIG. 12A. 

FIGS. 13, 14 and 15 are various views showing elements of 
a fourth exemplary embodiment of the pivot plate assembly. 

DETAILED DESCRIPTION OF THE INVENTION 

The present disclosure relates to a rear Suspension system 
10 adapted to be used in a snowmobile of the type such as is 
disclosed in U.S. Pat. No. 8,167,073, which is herein incor 
porated in entirety. 

In general, the rear Suspension system 10 includes a closed 
loop track 12, a portion of which is depicted in FIGS. 1A, 1B, 
2A, 2B, 3A and 3B. The closed-loop track 12 is provided with 
a series of ground engaging lugs or cleats 14, and is adapted 
to be rotatably driven by a drive system of the snowmobile to 
propel the snowmobile in a desired direction as is well known. 
The rear Suspension system 10 also includes an independent 
suspension assembly 16 which is disposed within the closed 
loop track 12, and is designed to articulate during travel of the 
snowmobile. The assembly 16 is arranged to provide tension 
in the rotating track 12 and yet allow for increased contact 
between the track 12 and the ground over rough terrain and 
during Snowmobile acceleration and deceleration. The 
assembly 16 comprises various components which will be 
structurally described in detail below followed by a descrip 
tion of the functional interrelation thereof. 
As shown in the aforementioned figures, the Suspension 

assembly employs a front elongated cylindrical cross-shaft 
18 and a rear elongated cylindrical cross-shaft 20 extending 
transversely through the closed-loop track 12. The front and 
rear cross-shafts 18, 20, respectively, are adapted to be 
coupled to respective front and rear portions of the Snowmo 
bile. The front cross-shaft 18 and the rear cross-shaft 20 
provide respective front and rear centerlines of rotation for 
the Suspension assembly 16, and further provide means for 
coupling the Suspension assembly 16 to a chassis of the Snow 
mobile. It should be understood that alternate means are 
contemplated in place of the cross-shafts 18, 20 for rotatably 
coupling and Supporting the Suspension assembly 16 during 
articulation thereof. A pair of spaced apart idler wheels 22 
rotates about the rear cross-shaft 20, and supports the rota 
tional movement of the closed-loop track 12. 
The Suspension assembly 16 has a central articulating Sus 

pension linkage or Swing arm 24 having an upper transverse 
tube 24a which is rotatably secured to the front cross-shaft 18 
for rotation relative to the axis of the cross-shaft 18 and the 
chassis of the Snowmobile. During Suspension travel, the 
Swing arm 24 transferS Suspension weight and moment 
among various linkages to Support the Snowmobile and pro 
vide a smooth ride. The Swing arm 24 extends transversely 
from the first cross-shaft 18 and angularly through the closed 
loop track 12. In the preferred embodiment, the swing arm 24 
is a single, unitary structural linkage that has a pair of elon 
gated structural Support members 24b, 24c which are prefer 
ably cylindrically shaped and which are fixed together by an 
intermediate transverse tube 24d. The elongated members 
24b, 24c of the Swing arm 24 include downwardly converging 
portions 24e, then downwardly curved portions 24f and then 
extend rearwardly. The portions of the elongated members 
24b, 24c extending below the tube 24d lie generally parallel to 
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each other as best seen in FIGS. 1B, 2B and 3B. Such an 
arrangement has been found to be advantageous because 
contact between the swing arm 24 and the rear cross-shaft 20 
is avoided when the swing arm 24 rotates about the front 
cross-shaft 18 during snowmobile travel. 
A lower portion of the Suspension assembly 16 has a pair of 

elongated skid rails or ground contacts 26 upon which the 
closed-loop track 12 rides. Although two ground contacts are 
employed, it is conceived that the Suspension 16 assembly 
could beformed with a single ground contact or three or more 
ground contacts. In the preferred arrangement, the ground 
contacts 26 are longitudinal members having curved forend 
tips 28, and each ground contact 26 lies within the closed 
loop track 12. Upper and rearward portions of the ground 
contacts 26 are formed with a first pair of slots 30 and a second 
pair of slots 32 for a purpose to be described below. As the 
closed-loop track 12 is driven in rotation by the drive system 
of the snowmobile, an inner surface of the track 12 slides 
along the length of the ground contacts 26. Bearing the weight 
of the Snowmobile, the ground contacts 26 apply pressure to 
the inner Surface of the closed-loop track 12 and, in turn, 
apply pressure to the ground, thus resulting in motion of the 
snowmobile. 

Several idler wheels are provided to assist translation of the 
closed-loop track 12 along the ground contacts 26. More 
specifically, sets of front idler wheels 34 are rotatably 
mounted on cross-shafts 36 inboard of the ground contacts 
26, and a pair of rear idler wheels 38 is rotatably mounted on 
a shaft 40. The idler wheels 38 and the shaft 40 can be moved 
back and forth relative to the slots 32, such as by using an 
adjustment bolt 41 (FIG. 11) so as to adjust tension on the 
track 12 at the rear of the suspension system 10. Support bars 
42 extend between the ground contacts 26 to provide stability 
and prevent any excessive Scissor-like movement between the 
ground contacts 26 during system travel. 
The forends 28 of the ground contacts 26 are preferably 

provided with rubber stops 44. The stops 44 are positioned to 
prevent the ground contacts 26 from contacting the upper end 
of the swing arm 24 and the front cross-shaft 18 as the lower 
end of the Suspension assembly 16 rotates rearward, and the 
angle between the track 12 and the drive wheels of the snow 
mobile decreases. 

With further reference to FIGS. 4 and 5A, a front resilient 
member 46 is disposed in the independent Suspension assem 
bly 16. Preferably, the front resilient member 46 comprises a 
spring and/or shock absorbing member which is well known 
and used in the art for vehicle suspension. The front resilient 
member 46 may be comprised of a variety of known spring or 
shock members, such as air shocks, air springs, ride springs, 
coil springs and/or multiple types of shock absorbers. In the 
preferred embodiment, the front resilient member 46 is com 
prised of a coil over spring element. The front resilient mem 
ber 46 biases against displacement between the Swing arm 24 
and the pair of ground contacts 26 during Suspension travel to 
resiliently Support and dampen movement of the track 12 and 
soften the ride of the snowmobile. 
The front resilient member 46 has a first or upper end 48 

coupled to the Swing arm 24, and a second or lower end 50 
coupled to the pair of ground contacts 26. As will be described 
hereafter, the first end 48 and the second end 50 are config 
ured with spherical joint assemblies which provide lateral and 
rotational freedom to the skid rails or ground contacts 26 
during Snowmobile operation. More specifically, a pivotable 
bracket or a clevis connector 52 couples the first end 48 of the 
front resilient member 46 to the upper transverse tube 24a of 
the Swing arm 24. The upper end 48 of the front resilient 
member 46 has a mounting hole 54 which receives and retains 
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6 
a first spherical joint assembly including a circular retaining 
collar 56 and a spherical bearing 58 received in the collar 56. 
The collar 56 and the spherical bearing 58 are held within the 
mounting hole 54 by a pair of C-clips 60 and press-fit bush 
ings 62 which are inserted from opposite sides of the mount 
ing hole 54. As seen in FIG.4, the upper end 48 with the first 
spherical joint assembly is held between bifurcated members 
of the clevis connector 52 by a nut 64 secured to a bolt 66 
passed through the aligned openings in the clevis connector 
52, the collar 56, the spherical bearing 58 and the bushings 62. 
The second end 50 of the front resilient member 46 is 

selectively coupled to a crossbar 68 which extends and is 
secured between the ground contacts 26. However, it is con 
templated that the second end 50 may alternatively be 
coupled to a different cross-shaft, Such as one of the cross 
shafts 36. Adjustment of the point of coupling of the second 
end 50 along the ground contacts 26 adjusts the height and 
ride characteristics of the snowmobile, as will be apparent to 
those skilled in the art. 
The second end 50 on the front resilient member 46 has a 

mounting hole 70 which receives and retains a second spheri 
cal joint assembly including a retaining collar 72 and a spheri 
cal joint 74. Circular retaining rings 76 are snap-fit into 
grooves 78 formed in the wall defining the mounting hole 70, 
and function to hold the spherical joint assembly in place so 
that the crossbar 68 can pass therethrough. In the exemplary 
embodiment, the second end 50 is placed in fluid communi 
cation by means of a coupler 80 with an external reservoir 82 
that contains an internal floating piston. 

Referring now to FIGS. 4 and 5B, a rear resilient member 
84 is also disposed in the independent Suspension assembly 
16. Preferably, the rear resilient member 84 comprises a 
spring and/or shock absorbing member which is well known 
and used in the art for vehicle suspension. The rear resilient 
member 84 may be comprised of a variety of known spring 
and/or shock absorbers, such as air shocks, air springs, ride 
springs, coil springs and/or multiple types of shock absorbers. 
In the preferred embodiment, the rear resilient member 84 is 
comprised of a coil over spring element. The rear resilient 
member 84 biases against displacement between the rear 
cross-shaft 20 and the swing arm 24 during travel of the 
Snowmobile system 10 to resiliently Support and dampen 
movement of the closed-loop track 12 to soften the ride of the 
snowmobile. 
The rear resilient member 84 has a first or upper end 86 

formed with a mounting hole 88 which rotatably receives and 
retains the rear cross-shaft 20. The first end 86 is placed in 
fluid communication by means of a coupler 80 with an exter 
nal reservoir 92 that contains an internal floating piston. The 
rear resilient member 84 has a second or lower end 94 which 
is Swingably attached to a portion of a pivot arrangement 96 
that is fixed to rearward ends of the Swing arm members 24b, 
24c as best depicted in FIGS. 4 and 8. The second end 94 has 
a mounting hole 98 which receives and retains a third spheri 
cal joint assembly including a circular retaining collar 100 
and a spherical bearing 102 received in the collar 100. The 
collar 100 and the spherical bearing 102 are held within the 
mounting hole 98 by a pair of C-clips 104 and a pair of 
press-fit bushings 106 which are inserted from opposite sides 
of the mounting hole 98. The lower end 94 with the third 
spherical joint assembly forms an aligned hole arrangement 
which receives a shaft of a bolt 108 secured by a nut 109 
provided on a bottom surface of the pivot arrangement 96 as 
best seen in FIG. 4. The third spherical joint assembly includ 
ing the spherical bearing 102 minimizes lateral and rotational 
loads that are transferred to the rear resilient member 84 
during Snowmobile travel. 
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The pivot arrangement 96 shown in the exemplary embodi 
ment of FIGS. 6A, 6B, 7A, 7B, 8 and 9 is preferably a pivot 
plate assembly which extends between the ground contacts 
26 at the rear of the suspension assembly 16, and is coupled to 
the lower ends of the Swing arm members 24b, 24c as well as 
the lower end 94 of the rear resilient member 84 as described 
above. The pivot plate assembly 96 is configured to provide 
relative rotational freedom of the swing arm 24 and the 
ground contacts 26 about a pivot axis A extending longitudi 
nally of the ground contacts 26 to improve handling and 
performance of the snowmobile. Such rotation is in addition 
to the rotation of the Swing arm 24 at its upper end about the 
transverse axis of the front cross-shaft 18. 

The pivot plate assembly 96 is comprised of a first or front 
pivot plate 110 which is pivotably connected about the pivot 
axis A to a second or rear plate 112. As best seen in FIG. 8, a 
front facing surface 114 of the plate 110 is fixed to the rear 
ends of the swing arm members 24b, 24c. The bottom surface 
of the plate 110 is provided with the bolt 108 as described 
above. A counter-sunk center throughhole 116 is formed in 
the plate 110, and extends from a rear-facing surface 118 to 
the front facing surface 114. The plate 112 has a main body 
120 formed with a central throughhole 122 and a pair of 
laterally spaced apertures 124, 126 extending from a rear 
facing surface 128 to a front facing surface 130. Opposite 
sides of the main body 120 are provided with rearwardly 
extending sidewalls 132, 134 which are connected by braces 
136 to the rear facing surface 128. The sidewalls 132,134 are 
configured with countersunk holes 138 which are formed 
with internal threads 140. The pivot plate assembly 96 also 
includes a threaded fastener 142, a first cylindrical bushing 
144 received in a second cylindrical bushing 146, a washer 
148 and a nut 150. The throughholes 116, 122 and the bush 
ings 144, 146 are sized and shaped such that when the fastener 
142 is passed through the throughhole 116, the bushings 144, 
146, the throughhole 122, the washer 148 and connected to 
the nut 150, the assembled pivot plate assembly 96 is formed 
as shown in FIG.9 such that there is relative rotation between 
the plates 110, 112 about the pivot axis A. 
As shown in FIGS. 6A, 7A and 7B, the assembled pivot 

plate assembly 96 connected to the swing arm members 24b, 
24c and the rear resilient member 84 is positioned between 
the ground contacts 26. More specifically, the sidewalls 132, 
134 of the plate 112 are provided with spacerblocks 152 and 
screws 154, 156 are passed through washers 158, the slots 30, 
suitable holes (not shown) in the blocks 152 and connected 
with the threads 140 (FIGS. 8,9). This connection allows the 
ground contacts 26 to move freely in a fore and aft direction 
over the length of the slots 30 and relative to the pivoting 
Swing arm 24 during Suspension travel, and thus serves to 
adjust the Suspension assembly 16 and maintaintension of the 
closed-loop track 12 as it rotates and travels through rough 
terrain. 

FIGS. 6A, 6B, 7A and 7B depict one example of random 
angular displacement of the Suspension assembly 16 in which 
rotation of the plates 110, 112 occurs over an angle a as the 
ground contacts are displaced about the pivot axis A in a 
direction of the arrow B. 

Advantageously, to prevent over-rotation of the ground 
contacts 26 with respect to the chassis of the snowmobile, 
preclude misalignment with respect to the drive track 12 and 
provide lateral Support to the system 10, a pair of arm align 
ment guards or guides 160, 162 is provided along inboard 
Surfaces of the ground contacts 26. The armalignment guards 
160, 162 engage with the outer circumference of the Swing 
arm members 24b, 24c on as to block excessive rotation of the 
system 10 about the longitudinal axis A, and effectively force 
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8 
the system to counter-rotate back towards the aligned position 
shown in FIGS. 1A and 1B. FIG. 7A illustrates contact 
between the Swing arm member 24c and the alignment guard 
162 at a point C. FIG. 7B illustrates progressive contact 
between the Swing arm 24c and the alignment guard 162 at a 
point Das angular displacement continues during Suspension 
travel. In this example, engagement between the outer cir 
cumference of the Swing arm member 24c and the alignment 
guard 162 will vary depending upon the compression of the 
front and rear resilient members 46, 84, respectively, and the 
rotation of the Swing arm 24 about its upper end. 
The arm alignment guards 160,162 can be made of plastic, 

such as UMHW and can be replaceable components that are 
adhered or attached to the ground contacts 26 by connectors 
164 Such as bolts or pins. The actual length of the alignment 
guards 160, 162 can vary and can be selected based upon 
expected rotational travel of the suspension system 10 about 
the longitudinal axis A and vertical displacement of the Sus 
pension assembly 16. In some examples, the alignment 
guards 160, 162 extend longitudinally inside the ground con 
tacts from a location adjacent the pivot plate assembly 96 at 
least up to the bent or curved portion 24f in the middle of the 
Swing arm members 24b, 24c. 

It should be understood that the present disclosure contem 
plates that the pivot arrangement 96 previously described 
which permits rotation of the swing arm 24 about the pivot 
axis A may be suitably modified to be mounted at the front 
end portion of the Swing arm 24. As seen in the pivot arrange 
ment or plate assembly 96a of FIG. 10, a clevis connector 165 
is included on a plate assembly 166 connecting front ends of 
the Swing arm members 24b, 24c and can be used to pivotably 
couple the upper end of the front resilient member 46. The 
plate assembly 166 is pivotably coupled about a pivot axis A 
to a separate transverse tube 24a attached to the chassis of the 
snowmobile to allow rotation of the swing arm 24 about its 
front end portion. Such illustration indicates the pivot 
arrangement 96 is not limited exclusively to the rear end 
portion of the Swing arm 24. 

FIGS. 11, 12A and 12B illustrate a further exemplary 
embodiment of a pivot plate assembly 96b which provides for 
rotation about the longitudinal axis A while limiting the 
extent of relative rotation between a pair of plates 110b, 112b 
by using a lovejoy coupler 168 to pivotally connect the plates 
110b, 112b together. The lovejoy coupler 168 includes a 
spider 170 which is retained between cooperating couplings 
172,174 formed on facing surfaces of the plates 110b, 112b. 
The lovejoy coupler 168 is configured to permit engagement 
of the spoke like arms 176 of the spider 170 with spaced apart 
jaws or lugs 178 of the couplings 172, 174, The relative 
spacing between the arms 176 and the lugs 178 is designed to 
permit a desired degree of relative rotation of the plates 110b, 
112b. 
The pivot plate assembly 96b further includes a threaded 

fastener 180, a pair of nestable bushings 182, 184, a washer 
186 and a nut 188. Threaded fastener assemblies 190 are 
positioned in threaded holes 192 configured in the plate 112b, 
and engaged with disks 194 received within recesses 196 
provided in the plate 112b. Throughholes 198 are formed in 
the plates 110b, 112b and apertures 200 are formed in facing 
surfaces of the plates 110b, 112b to accommodate projections 
202 on the spider 170. The threaded fastener 180 is passed 
through the bushing 182, a central hole 204 in plate 110b, the 
bushing 184, the spider 176, a central hole 206 in the plate 
112b, the washer 186 and threaded into the nut 188to form the 
assembled pivot plate assembly 96b shown in FIG. 11. In 
FIG. 11, lockout pins 208 are inserted in the throughholes 198 
and are suitably held in place, such as with cotter pins, so as 
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to prevent relative rotation of the plates 110b, 112b, if desired. 
Similar lockout pins 208 can be inserted through apertures 
124, 126 of the pivot plate assembly 96 when it is desired to 
prevent relative rotation of the plates 110, 112. Likewise, it is 
contemplated that similar lockout pins could be used to pre 
vent rotation of pivot plate assembly 166 in FIG. 10. The 
lockout pins 208 are removed from the pivot plate assembly 
96b when it is desired to not limit the extent of rotation from 
plates 110b, 112b during suspension travel. 

FIG. 12C illustrates a modified pivot plate assembly 96c 
similar to pivot plate assembly 96b, but replaces threaded 
fastener 180 and bushing 182 with a plug 181 having a 
threaded shaft 183, and a pair of retaining screws 185. The 
pivot plate assembly 96c further includes a set of washer-like 
shims 187 and a set of sleeves 189 which are press fit into the 
throughholes 198 formed in plates 110b, 112c. The plug 181 
is passed through the central hole 204 in plate 110b, the spider 
170, the bushing 184, the central hole 206 in plate 112c, the 
shims 187 and the washer 186, and threaded shaft 183 is 
threaded into nut 188. Retaining screws 185 are used to secure 
the plug 181 to plate 110b. The lockout pins 208 are inserted 
through the sleeves 189 and are suitably held in place, such as 
with cotter pins, so as to prevent relative rotation of plates 
110, 112c. The lovejoy coupler 168 functions similarly to that 
described above. 

FIGS. 13, 14 and 15 illustrate elements of another exem 
plary embodiment of pivot plate assembly 96d similar to pivot 
plate assembly 96, but including a bracket 210 for limiting 
relative rotation between the plates 110d. 112d. The bracket 
210 has a mounting wall 212 formed with holes 214 for 
receiving bolts 216 passed into the plate 112d to fix the 
bracket 210 to the plate 112d. The bracket 210 also has arms 
218 formed with holes 220 for receiving adjustment bolts 222 
which are engagable with the top of the plate 110d. Screwing 
and unscrewing the adjustment bolts 222 with respect to the 
arms 218 allows the user to adjust the permitted amount of 
relative rotation between the plates 110d. 112d. More specifi 
cally, screwing the bolts 222 down with respect to the arms 
218 causes bottom ends of the bolts 222 to be positioned 
closer to the tops of the plates 110d which allows for less 
relative rotation between plates 110d. 112d. Conversely, 
unscrewing the bolts 222 with respect to the arms 218 causes 
bottom ends of the bolts 222 to be positioned further away 
from the top of the plate 110d thus allowing for more relative 
rotation between the plates 110d. 112d. 

Referring now to FIG. 15, through experimentation the 
inventors have found that mounting the forward facing Sur 
face of the plate 110d to the lower ends 224 of the Swing arm 
members, one being shown here as 24c., at an acute angle 
measured from the vertical has been found to provide surpris 
ingly effective results. Angle b is preferably set at 7 degrees, 
but Such angle may vary plus or minus 3 degrees while still 
achieving effective results during Suspension travel. 
The benefits and advantages of the Suspension system will 

thus be appreciated by those skilled in the art. For example, by 
recognizing that ground forces acting on the Suspension 
assembly during Snowmobile travel (e.g. due to bumps) must 
travel through the longitudinal pivot plate assembly before 
affecting the chassis and the rider, it is contemplated that the 
combined provision of the pivot plate assembly, the align 
ment guards, the spherical joint assemblies and the mounting 
of the Swing arm to the pivot plate assembly contribute to an 
enhanced handling and performance and ride of the Snowmo 
bile. 

It should be understood that certain changes may be made 
in the design and construction set forth without departing 
from the spirit or the scope of the invention. For example, the 
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10 
present disclosure contemplates various other arrangements 
for limiting the extent of and/or preventing the rotation pro 
vided by pivot arrangements 96.96a, 96b, 96c and 96d. In 
addition, the present disclosure further contemplates the use 
of a universal joint or the like for providing universal pivoting 
of the Swing arm 24 about multiple axes in lieu of the pivoting 
about the pivot axis A as described herein. It is intended that 
all matter contained in this description and shown in the 
drawings should be interpreted as illustrative and not in a 
limiting sense. 

It should also be understood that the following claims are 
intended to coverall of the generic and specific features of the 
invention herein described, and all statements of the scope of 
the invention, which as a matter of language might be said to 
fall therebetween. 

What is claimed is: 
1. A Suspension assembly adapted for use with a Snowmo 

bile using a chassis enclosing a drive system for rotatably 
driving a closed-loop track, the Suspension assembly com 
prising: 

at least one elongated ground contact engaged with the 
closed-loop track; 

an elongated Swing arm angularly disposed in the closed 
loop track, the Swing arm extending between a frontend 
portion adapted to be coupled to the chassis, and a rear 
end portion coupled to the at least one ground contact; 

a front resilient member disposed in the closed-loop track 
and having an upper end pivotably coupled to the front 
end portion of the Swing arm, and a lower end pivotably 
coupled to the at least one ground contact; 

a rear resilient member disposed in the closed-loop track 
and having an upper end adapted to be pivotably con 
nected to the chassis, and a lower end pivotably coupled 
to the at least one ground contact; and 

a pivot arrangement coupled to one of the front end portion 
and the rear end portion of the Swing arm for permitting 
at least rotation of the Swing arm about a pivot axis 
extending longitudinally of the at least one ground con 
tact, wherein the pivot arrangement is provided with 
separate members having respective rear and front Sur 
faces facing each other, the separate members being 
connected together one in front of another for rotation 
relative to one another about the pivot axis, and 

wherein the at least one ground contact is configured to 
receive the separate members such that the ground con 
tact is movable in fore and aft directions relative to the 
Swing arm and the separate members during travel of the 
Suspension assembly. 

2. The suspension assembly of claim 1, wherein the pivot 
arrangement is comprised of a plate assembly connected to 
the front end portion of the Swing arm, and pivotally con 
nected about the pivot axis to a member adapted to be con 
nected to the chassis of the snowmobile. 

3. The suspension assembly of claim 2, wherein the plate 
assembly is provided with a connector adapted to couple with 
the upper end of the front resilient member. 

4. The suspension assembly of claim 1, wherein the pivot 
arrangement is comprised of a plate assembly provided with 
a pair of plates connected together for rotation relative to one 
another about the pivot axis. 

5. The suspension assembly of claim 4, whereina first plate 
is connected to the rear end portion of the Swing arm and the 
lower end of the rear resilient member, and a second plate is 
connected to the at least one ground contact such that the 
ground contact and Swing arm are arranged for relative rota 
tion about the pivot axis. 
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6. The suspension assembly of claim 5, wherein the first 
plate is fixedly secured to the rear end portion of the swing 
arm, and is pivotally connected to the lower end of the rear 
resilient member. 

7. The suspension assembly of claim 1, wherein the at least 
one ground contact is comprised of a pair of spaced apart 
ground contacts. 

8. The suspension assembly of claim 7, wherein arm align 
ment guards are constructed on the pair of spaced apart 
ground contacts for providing lateral support thereof and are 
configured for engagement with the Swing arm. 

9. The suspension assembly of claim 1, wherein the upper 
end of the front resilient member is provided with a first 
spherical joint assembly, and the lower end of the front resil 
ient member is provided with a second spherical joint assem 
bly. 

10. The suspension assembly of claim 9, wherein the lower 
end of the rear resilient member is provided with a third 
spherical joint assembly. 

11. A suspension assembly adapted for use in a snowmo 
bile having a chassis enclosing a drive system for rotatably 
driving a closed-loop track, the suspension assembly com 
prising: 

at least one elongated ground contact engaged with the 
closed-loop track; 

an elongated Swing arm angularly disposed in the closed 
loop track, the Swing arm extending between a front end 
portion adapted to be coupled to the chassis, and a rear 
end portion coupled to the at least one ground contact; 

a front resilient member disposed in the closed-loop track 
and having an upper end pivotally coupled to the front 
end portion of the Swing arm, and a lower end pivotally 
coupled to the at least one ground contact; 

a rear resilient member disposed in the closed-loop track 
and having an upper end adapted to be pivotally con 
nected to the chassis, and a lower end pivotally con 
nected to the at least one ground contact; and 

a pivot plate assembly provided with a pair of separate 
plates having respective rear and front surfaces facing 
each other, the plates being connected together one in 
front of another for rotation relative to one another about 
a pivot axis extending longitudinally of the at least one 
ground contact, a first plate being connected to the rear 
end portion of the swing arm and the lower end of the 
rear resilient member, and a second plate being con 
nected to the ground contact, 

wherein the at least one ground contact and the swing arm 
are arranged for relative rotation about the pivot axis. 

12. The suspension assembly of claim 11, wherein the first 
plate is fixedly secured to the rear end portion of the swing 
arm, and is pivotally connected to the lower end of the rear 
resilient member. 

13. The suspension assembly of claim 11, wherein the at 
least one ground contact is comprised of a pair of spaced apart 
ground contacts, and the pivot plate assembly is positioned 
between the pair of spaced apart ground contacts. 

14. The suspension assembly of claim 13, wherein the pair 
of spaced apart ground contacts is provided with arm align 
ment guards engagable with the Swing arm along the length 
thereof for preventing over-rotation of the ground contacts 
about the pivot axis. 

15. The suspension assembly of claim 14, wherein the 
Swing arm extends rearwardly and downwardly along a bent 
portion located between the front end portion and the rear end 
portion, and arm alignment guards are provided on inner 
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Surfaces of the ground contacts between the pivot plate 
assembly and the bent portion. 

16. The suspension assembly of claim 11, wherein the 
upper end of the front resilient member is provided with a first 
spherical joint assembly and the lower end of the front resil 
ient member is provided with a second spherical joint assem 
bly. 

17. The suspension assembly of claim 16, wherein the 
lower end of the rear resilient member is provided with a third 
spherical joint assembly. 

18. The suspension assembly of claim 11, wherein the 
pivot plate assembly is constructed with a lockout arrange 
ment for preventing relative rotation between the first plate 
and the second plate. 

19. The suspension assembly of claim 18, wherein the 
lockout arrangement includes a set of lockout pins which 
extend through the first plate and the second plate. 

20. The suspension assembly of claim 11, wherein the 
pivot plate assembly is constructed with a rotation limiting 
arrangement for restricting relative rotation between the first 
plate and the second plate. 

21. The suspension assembly of claim 20, wherein the 
rotation limiting arrangement includes a lovejoy coupler 
positioned between the first plate and the second plate. 

22. The suspension assembly of claim 20, wherein the 
rotation limiting arrangement includes a bracket connected to 
the second plate and provided with an arm arrangement hav 
ing adjustment bolts which are engagable with the first plate. 

23. The suspension assembly of claim 11, wherein the rear 
end portion of the Swing arm is connected to the first plate at 
an angle in the range of 4 degrees-10 degrees. 

24. The suspension assembly of claim 11, wherein the rear 
end portion of the Swing arm is connected to the first plate at 
an angle of 7 degrees. 

25. A suspension assembly adapted for use in a snowmo 
bile having a chassis enclosing a drive system for rotatably 
driving a closed-loop track, the suspension assembly com 
prising: 

a pair of spaced elongated ground contacts engaged with 
the closed-loop track; 

an elongated Swing arm angularly disposed in the closed 
loop track, the Swing arm extending between a front end 
portion adapted to be coupled to the chassis, and a rear 
end portion coupled to the pair of ground contacts, the 
Swing arm having an elongated portion extending 
between the pair of ground contacts; 

a front resilient member disposed in the closed-loop track 
having an upper end pivotally connected to the frontend 
portion of the Swing arm, and a lower end pivotally 
coupled to the pair of ground contacts; 

a rear resilient member disposed in the closed-loop track 
and having an upper end adapted to be pivotally con 
nected to the chassis, and a lower end pivotally coupled 
to the pair of ground contacts; 

a pivot arrangement connected to the swing arm for per 
mitting at least rotation of the elongated portion of the 
Swing arm between the pair of ground contacts about a 
pivotaxis extending longitudinally of the pair of ground 
contacts; 

wherein the pivot arrangement includes an arrangement for 
providing at least one of restricting and preventing rota 
tion of the Swing arm about the pivot axis and between 
the pair of ground contacts. 

:k k k k k 


