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(57) ABSTRACT 

A Snowmobile comprises a frame assembly. An internal 
combustion engine is mounted to the frame assembly. A 
steering assembly is mounted to the frame assembly. The 
steering assembly comprises a steering shaft having a first 
portion and a second portion. The first portion of the steering 
shaft is coupled to a steering input mechanism. The second 
portion of the steering shaft is coupled to a power steering 
device. The power steering device is coupled to a steering 
linkage. The steering linkage is coupled to a steering ski. 

29 Claims, 6 Drawing Sheets 
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1. 

SNOWMOBILE POWER STEERING SYSTEM 

RELATED APPLICATIONS 

This application is based upon and claims priority to 
Japanese Patent Application No. 2003-206780, filed on Aug. 
8, 2003, which is hereby incorporated by reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to steering sys 

tems for vehicles. More specifically, the present invention 
relates to power steering systems for Snowmobiles. 

2. Description of the Related Art 
With some Snowmobiles, a rider Straddles a seat and grips 

a steering handlebar provided in front of the seat. The 
steering handlebar typically is disposed in a position at an 
upper end of a steering shaft. The steering shaft usually is 
located centrally in a transverse direction of the vehicle. A 
lower end of the steering shaft is connected through a 
linkage mechanism to a pair of right and left steering skis. 
The steering shaft is supported for free rotation within a 
steering column. The steering column can be supported on 
a frame of the vehicle body. A snowmobile typically 
includes a drive track mechanism under the seat for propel 
ling the Snowmobile. 

Turning the steering handlebar, while the snowmobile is 
traveling, transmits a steering force to the steering skis 
through the steering shaft and the linkage mechanism. The 
steering skis turn in response to the steering force. The 
weight of the front part of the snowmobile acts on the 
steering skis. Additionally, the forces generated while trav 
eling forward also act on the steering skis. Such forces can 
make it difficult to turn the handlebar of the snowmobile, 
especially if the Snowmobile is large and is traveling at high 
speeds. 
A power steering device reduces the amount of force that 

a user must provide to steer the snowmobile. A power 
steering device includes an electric motor to generate addi 
tional steering force. The power steering device has an input 
shaft on a first end facing the rear of the vehicle body and 
an output shaft on a second end facing the front of the 
vehicle body. 

In a snowmobile, the rear part of the vehicle body is 
Supported by the drive track mechanism located generally 
centrally in the transverse direction of the vehicle. The 
weight of the front part of the vehicle body preferably is 
balanced in the transverse direction of the vehicle. In some 
cases, a power steering device is positioned on one side of 
the vehicle body. 

The input shaft of the power steering device typically is 
connected to the steering shaft through a universal joint 
located generally centrally in a transverse direction of the 
vehicle. The output shaft extends toward the front of the 
vehicle body, and its front end connects to a rack and pinion 
type steering system near a front portion of the vehicle. 

SUMMARY OF THE INVENTION 

One aspect of the present invention includes the realiza 
tion that the typical structures and arrangements of power 
steering devices as used on Some vehicles presents problems 
with balance and performance when used on some Snow 
mobiles. For example, if a power steering device is posi 
tioned on one side of the vehicle body, an offsetting weight 
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2 
is required on the opposite side of the vehicle body for 
balance. This can limit the positional freedom in mounting 
components on a Snowmobile. Additionally, if a universal 
joint is provided as described above, play is typically present 
in the universal joint interposed between the input shaft and 
the steering shaft. Play in the universal joint delays the 
operation of the power steering device with respect to the 
steering force generated by turning the steering handlebar. 
Thus, although the force required for steering the Snowmo 
bile can be reduced by including a power steering device, the 
response characteristic may be slow. 

Accordingly, in another aspect of the present invention, a 
Snowmobile has a power steering device that makes it easy 
to balance weight in the transverse direction of the vehicle, 
without significantly reducing the response characteristic. 

In another aspect, a Snowmobile comprises a frame 
assembly. An internal combustion engine is mounted to the 
frame assembly. A steering assembly is mounted to the 
frame assembly. The steering assembly comprises a steering 
shaft having a first portion and a second portion. The first 
portion of the steering shaft is coupled to a steering input 
mechanism. The second portion of the steering shaft is 
coupled to a power steering device. The power steering 
device is coupled to a steering linkage. The steering linkage 
is coupled to at least one steering ski. 

In another aspect, a Snowmobile comprises a frame 
assembly. An internal combustion engine is mounted to the 
frame assembly. A steering assembly is mounted to the 
frame assembly. The steering assembly comprises a steering 
shaft having a first portion and a second portion. The first 
portion of the steering shaft is coupled to a steering input 
mechanism. The second portion of the steering shaft is 
directly coupled to an input shaft of a power steering device. 
An output shaft of the power steering device is coupled to a 
steering linkage. The steering linkage is coupled to at least 
one steering ski. 

In another aspect, a Snowmobile comprises a frame 
assembly. An internal combustion engine is mounted to the 
frame assembly. A steering assembly is mounted to the 
frame assembly. The steering assembly comprises a steering 
shaft having a first portion and a second portion. The 
steering shaft is positioned generally about a longitudinally 
and vertically extending center plane of the Snowmobile. 
The first portion of the steering shaft is coupled to a steering 
input mechanism. The second portion of the steering shaft is 
coupled to a power steering device. The power steering 
device is positioned generally about the longitudinally and 
vertically extending center plane of the snowmobile. The 
power steering device is coupled to a steering linkage. The 
steering linkage is coupled to at least one steering ski. 

In another aspect, a Snowmobile comprises a frame 
assembly. An internal combustion engine is mounted to the 
frame assembly. A steering assembly is mounted to the 
frame assembly. The steering assembly comprises a steering 
shaft having a first portion, a second portion and a steering 
axis. The first portion of the steering shaft is coupled to a 
steering input mechanism. The second portion of the steer 
ing shaft is coupled to a power steering device. The power 
steering device comprises an electric motor having a motor 
axis. The motor axis is oriented generally normal to the 
steering axis. The power steering device is coupled to a 
steering linkage. The steering linkage is coupled to at least 
one steering ski. 

In another aspect, a Snowmobile comprises a frame 
assembly. An internal combustion engine is mounted to the 
frame assembly. A transmission system is coupled to the 
engine. A drive track system is disposed below a seat 
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portion. The drive track system is coupled to the frame 
assembly and coupled to the transmission system. The drive 
track system comprises a drive track belt and a drive track 
Suspension system. A steering assembly is mounted to the 
frame assembly. The steering assembly comprises a steering 
shaft having a first portion and a second portion. The first 
portion of the steering shaft is coupled to a steering input 
mechanism. The second portion of the steering shaft is 
coupled to a power Steering device. The power steering 
device is coupled to a steering linkage. The steering linkage 
is coupled to at least a pair of steering skis. 

In another aspect, a Snowmobile comprises a steering 
handlebar coupled to a steering shaft. The steering shaft is 
coupled to a power Steering device. The power steering 
device is coupled to a steering linkage. The steering linkage 
is coupled to a pair of steering skis. A steering force can be 
transmitted from the steering handlebar through the steering 
shaft, the power steering device, and the steering linkage to 
the steering skis. The power steering device can be coupled 
to a lower end of a steering column. The steering column can 
house the steering shaft and Support the steering handlebar. 
The power steering device preferably is located generally 
centrally in the transverse direction of the vehicle. Other 
components preferably are not required to balance weight in 
the transverse direction of the vehicle. The power steering 
device preferably has an input shaft coupled directly to the 
steering shaft. 

In another aspect, a pair of steering skis are provided in 
positions on both sides of an engine. The power steering 
device is located above and behind the engine. The engine 
can function as a shield to inhibit Snow from adhering to the 
power steering device. 

In another aspect, the steering column is provided gen 
erally centrally in the transverse direction of the vehicle. The 
power steering device preferably comprises an electric 
motor. The electric motor preferably extends toward the 
front of the vehicle body. The electric motor, which can be 
relatively heavy among the components of the power Steer 
ing device, preferably is located generally centrally in the 
transverse direction of the vehicle. 

In another aspect, the engine is mounted in a position in 
front of the steering column on the vehicle body frame. The 
cylinder axis is sloped upward and to the rear. The electric 
motor of the power steering device extends above the 
engine. The center of gravity of the vehicle body is located 
in the vicinity of the engine and mass is concentrated near 
the center of gravity of the vehicle body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features, aspects and advantages of the 
present invention will be better understood with reference to 
a preferred embodiment, which is illustrated in the accom 
panying drawings. The illustrated embodiment is merely 
exemplary and is not intended to define the outer limits of 
the scope of the present invention. The drawings of the 
illustrated arrangement comprise six figures. 

FIG. 1 is a schematic side elevational view of a snow 
mobile with certain portions broken away and other internal 
portions shown in solid and hidden lines to better illustrate 
certain features, aspects and advantages of one preferred 
embodiment of the present invention. 

FIG. 2 is a schematic plan view of the snowmobile of FIG. 
1. 

FIG. 3 is a perspective view of a vehicle body frame of the 
snowmobile of FIG. 1. 
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4 
FIG. 4 is a perspective view of a power steering device 

coupled with a steering column of the snowmobile of FIG. 
1 and schematically illustrates the interaction between a 
steering angle sensor, a controller and a motor of the power 
steering device. 

FIG. 5 is an enlarged perspective view from the top and 
front of the area of the frame where the power steering 
device and steering column of FIG. 4 are mounted. 

FIG. 6 is an enlarged perspective view from the bottom 
and rear side of the area of the frame where the power 
steering device of FIG. 4 is mounted. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

With reference now to FIG. 1, one embodiment of a 
Snowmobile having certain features, aspects and advantages 
of the present invention will be described. The snowmobile, 
indicated generally by the reference numeral 1, is an envi 
ronment for which many features, aspects and advantages of 
the present invention have been specially adapted. Never 
theless, certain features, aspects and advantages of the 
present invention can be used with other vehicles. 
The Snowmobile 1 generally comprises a frame assembly 

9 (see FIG. 3) that carries a number of other components of 
the snowmobile 1. A forward body cover is disposed over a 
forward portion of the frame assembly 9. The forward body 
cover defines, in part, an engine compartment in which an 
engine 5 is mounted. The engine 5 will be described in 
greater detail below. 
A windshield is disposed over a mid-portion of the body 

cover. The windshield provides some degree of protection 
for the riders from wind and other elements during operation 
of the Snowmobile 1. Rearward of the windshield, a fuel tank 
is mounted to the frame assembly 9 in a manner that allows 
the body cover and the fuel tank to blend together for 
aesthetic reasons. 

Rearward of the fuel tank, a seat 4 is mounted to the frame 
assembly 9. Forward of the seat 4 and the fuel tank is a 
steering assembly 8. The steering assembly includes a 
steering handlebar 7 in some embodiments. Other suitable 
steering input mechanisms can also be used, such as, for 
example, a steering wheel or a joystick-type device. The 
steering handlebar 7 can carry appropriate controls. The 
steering assembly 8 is coupled to a pair of front skis 6 as 
described in more detail below. Manipulation of the steering 
handlebar 7 causes the direction of the snowmobile 1 to be 
altered, as will be discussed in more detail below. The skis 
6 are mounted to the frame assembly 9 through a front 
Suspension assembly 33. Any Suitable front Suspension 
assembly 33 can be used. 
The engine 5 drives a drive track device 3 that is com 

monly used in the snowmobile industry, which is described 
further below. As is known in the snowmobile industry, 
components of the drive track device 3 can be mounted to 
the frame assembly with a rear Suspension system. Any 
Suitable rear Suspension system can be used. 
Many of the above-described components are generally 

conventional and can be arranged and configured in any 
suitable manner. Additionally, the above-described compo 
nents can be replaced by other Suitable components where 
desired. Any details omitted to this point have been consid 
ered well within the design knowledge of those of ordinary 
skill in the art. 
With reference to FIGS. 1 and 2, the Snowmobile 1 

includes a power steering device 2 configured in accordance 
with a preferred embodiment of the invention. The rear part 
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of the vehicle body preferably includes the drive track 
device 3, and the seat 4, located generally centrally in the 
transverse direction of the vehicle. The engine 5 is mounted 
in the front part of the vehicle body to drive the drive track 
device 3. The right and left steering skis 6 are coupled with 
the steering system 8 in the front part of the vehicle body. 

The drive track device 3, as described above, can have any 
suitable configuration. The drive track device 3 supports the 
rear part of the vehicle body frame 9 (FIG. 3). The drive 
track device 3 comprises a track belt 3a for driving the 
vehicle, wheels 3b for supporting the track belt 3a, and coil 
springs 3c for Suspension. 

With reference to FIG. 3, in one embodiment, the vehicle 
body frame 9 preferably is a monocoque frame. The vehicle 
body frame 9 can be constructed by welding together 
aluminum plate members and pipes. A lower frame 10 and 
an upper frame 11 preferably project forward at the front end 
of the vehicle body. The lower frame 10 is made up of paired 
right and left plates 10a, 10b, and a cross member 10c 
interconnecting the front ends of the right and left plates 
10a, 10b, to support the engine 5. 
The engine 5, as shown in FIG. 1, is water-cooled. The 

engine 5 has four cylinders and a four-stroke cycle. In some 
arrangements, engines having differing numbers of cylinder 
bores, different cylinder bore configurations (e.g., V, oppos 
ing, etc.), different orientations (e.g., vertical) and different 
operating principles (e.g., two-stroke, rotary, etc.) can be 
used. The engine 5 is mounted on the lower frame 10. The 
axis of an engine crankshaft 5a preferably is directed in the 
transverse direction of the vehicle. The axis of the cylinder 
5b preferably is inclined and slopes upward and rearward. 
The engine 5 is mounted generally centrally in the transverse 
direction of the vehicle body. The engine 5 preferably is 
positioned horizontally generally between the right and left 
steering skis 6, and vertically between the steering skis 6 and 
the steering handlebar 7. With reference to FIG. 1, as a result 
of mounting the engine 5 in this way, the center of gravity 
G of the snowmobile 1 is located in the vicinity of the rear 
part of the engine 5. The engine 5 could have other orien 
tations in Some embodiments, for example, the engine 5 can 
be positioned so that the crankshaft 5a is directed in the 
longitudinal or vertical direction of the vehicle, and still use 
Some of the aspects of the present invention. 

In the illustrated embodiment, one or more intake ports 
are located on a front side of the cylinder 5b. The intake 
ports of the cylinder 5b are connected to a carburetor 12. The 
exhaust ports of the cylinder 5b are connected to an exhaust 
pipe 13. The carburetor 12 and the exhaust pipes 13 pref 
erably are coupled to each cylinder. Two of the exhaust pipes 
13 are coupled to the two cylinders on the left side of the 
vehicle body. Another two of the exhaust pipes 13 are 
coupled to the two cylinders on the right side of the vehicle 
body. The exhaust pipes 13 preferably are joined together to 
extend below the seat 4 to the rear part of the vehicle body. 

With reference to FIGS. 3, 5 and 6, in one embodiment the 
upper frame 11 includes a main pipe 14, formed in a U-shape 
that is open to the rear. Two cross members 15, 16 are placed 
laterally in the rear part of the main pipe 14. A steering 
bracket 17 interconnects the cross members 15, 16. 

With reference to FIG. 1, the steering system 8 includes 
the steering handlebar 7 (or other steering input mecha 
nism), the steering shaft 28, the steering column 29, the 
power steering device 2, the steering linkage mechanism 32, 
and the steering skis 6. The steering handlebar 7 is coupled 
to the steering shaft 28. The steering shaft 28 is coupled to 
the power steering device 2. The power steering device 2 in 
turn is coupled to the steering linkage mechanism 32 so as 
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6 
to operate between the steering shaft 28 and the steering 
linkage mechanism 32. The steering linkage mechanism 32 
is coupled to the steering skis 6. A steering force is trans 
mitted from the steering handlebar 7 through the steering 
shaft 28, the power steering device 2, and the steering 
linkage mechanism 32 to the steering skis 6. The power 
steering device 2 preferably is coupled to a lower end of the 
steering column 21. The steering column 21 houses the 
steering shaft 28 and supports the steering handlebar 7. 
As show in FIG. 4, the power steering device 2 includes 

a transmitting device 22, a sensor unit 23, an electric motor 
24, and a controller 25. The transmitting device 22 can be 
attached to the lower end of the steering column 21. The 
steering column 21 preferably is formed in a cylindrical 
shape. The sensor unit 23 is coupled to the transmitting 
device 22. The electric motor 24 is attached to the trans 
mitting device 22. The electric motor 24 preferably is 
disposed toward the front of the vehicle. The controller 25 
is provided for controlling the driving force of the electric 
motor 24. The power steering device 2 can be mounted to the 
upper frame 11 by the steering column 21 and an attachment 
bracket 26 provided on the transmitting device 22. 

With reference to FIGS. 1 and 2, the power steering 
device 2 in one embodiment, is located generally above and 
behind the upper rear side of the engine 5. The electric motor 
24 of the power steering device 2 preferably is positioned 
toward the front of the vehicle body and extends upward and 
forward. The orientation of the power steering device 2 with 
respect to the vehicle body is not limited to the configuration 
describe above, but can be arranged in other suitable orien 
tations. In other embodiments, the power steering device 2 
can be oriented, for example, so that the electric motor 24 
projects downward from the transmitting device 22. 

With reference to FIG. 6, the steering column 21 can be 
made from a piece of metal formed into a cylindrical shape 
and secured to the steering bracket 17 of the upper frame 11 
with a clamp 27. The steering column 21 preferably slopes 
downward and forward. 
The steering shaft 28 preferably is positioned within the 

steering column 21. The steering shaft 28 is housed at least 
partially within the steering column 21 Such that the steering 
shaft 28 is free to rotate therein. The steering handlebar 7 is 
coupled to the steering shaft 28. The steering handlebar 7 is 
attached through a handlebar post 29 to the upper end of the 
steering shaft 28 projecting from the steering column 21. 
The input shaft (not shown) of the power steering device 

2 is connected to the lower end of the steering shaft 28. The 
lower end of the steering shaft 28 faces the interior of the 
transmitting device 22. As shown in FIG. 6, on the upper 
frame 11, cross member 15 is located more toward the front 
of the vehicle body than cross member 16. The attachment 
bracket 26, for attaching the lower part of the power steering 
device 2 to the upper frame 11, is secured to the cross 
member 15 using attachment bolts 30. 
The transmitting device 22 includes an input shaft having 

one end connected to the steering shaft 28. An output shaft 
31 is connected to the other end of the input shaft. A 
reduction gear (not shown) preferably is provided for trans 
mitting the rotation of the electric motor 24 to the output 
shaft 31. The transmitting device 22 is constructed so that 
the output shaft 31 is rotated with the resultant of the 
steering force (the force operating the steering handlebar 7) 
and the driving force of the electric motor 24. 

In the illustrated embodiment, the input shaft of the power 
steering device 2 acts as a torsion bar. The rotary direction 
and the displacement amount in the torsional direction 
(magnitude of the steering force) of the input shaft are 
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detected with a sensor (not shown) of the sensor unit 23. The 
rotary direction and the power of the electric motor 24 are 
controlled to correspond to the rotary direction and the 
displacement amount detected. In other words, the output 
shaft 31 of the transmitting device 22 is rotated in the same 
direction as the steering handlebar 7 by the combination of 
the steering force from the handlebar 7 and the power of the 
electric motor 24 corresponding to the magnitude of the 
steering force. 
The output shaft 31 preferably is connected to the steering 

skis 6 through a linkage mechanism 32, shown in FIGS. 1 
and 2. The steering skis 6 are coupled to a suspension system 
33 as described above. The suspension system 33 allows the 
skis 6 to be deflected vertically. The steering skis 6 prefer 
ably can be turned laterally to steer the snowmobile. The 
front part of the vehicle body frame 9 is supported by the 
Suspension system 33. 

With reference to FIGS. 1 and 2, the linkage mechanism 
32 includes a link rod 35 connected through a first lever 34 
(FIG. 4) to the output shaft 31 of the power steering device 
2. The link rod 35 extends from the first lever 34 toward the 
right side of the vehicle body. A transmitting shaft 37 is 
connected through a second lever 36 to one end of the link 
rod 35, on the right side of the vehicle body. The transmitting 
shaft 37 extends forward. A tie-rod 39 is located on the right 
side of the vehicle body. The tie-rod 39 is connected through 
a third lever 38 to the front end of the transmitting shaft 37. 
A tie-rod 41 is located on the left side of the vehicle body. 
The tie-rod 41 and the tie-rod 39 are coupled together 
through a parallel linkage 40 for coordinated motion. 

In the illustrated embodiment, the transmitting shaft 37 
preferably slopes downward and forward along the right side 
of the vehicle. The transmitting shaft 37 can be rotatably 
Supported through a bracket (not shown) coupled with the 
vehicle body frame 9. One end of the tie-rod 39 is connected 
to a knuckle arm 6a for the right hand steering ski 6. One end 
of the tie-rod 41 is connected to a knuckle arm 6a for the left 
hand steering ski 6. 

In the illustrated embodiment, the rotation of the output 
shaft 31 of the power steering device 2 is transmitted 
through the first lever 34, the link rod 35, and the second 
lever 36, to the transmitting shaft 37. As the transmitting 
shaft 37 rotates, the tie-rod 39, on the right side of the 
vehicle body, and the tie-rod 41, on the left side of the 
vehicle body, turn in right and left directions. 

In one embodiment, a driver seated on the snowmobile 1 
turns the steering handlebar 7 while the vehicle is traveling. 
The steering force applied by the driver to the steering 
handlebar 7 and the power of the electric motor 24 of the 
power steering device 2 are combined to generate a resultant 
steering force. The resultant steering force is transmitted 
through the linkage mechanism 32 to the right and left 
steering skis 6. The steering skis 6 turn in the direction that 
the steering handlebar 7 is turned. 

In the illustrated embodiment, the power steering device 
2 does not significantly disturb the weight balance of the 
vehicle. At least a portion of the electric motor 24 of the 
power steering device 2 is disposed forward of the steering 
shaft and extends toward the front of the vehicle body. The 
electric motor 24, which is relatively heavy among the 
components of the power Steering device 2, can be located 
generally centrally in the transverse direction of the vehicle. 
Attaching the power steering device 2 to the lower end of the 
steering column 21 and mounting it generally centrally in 
the transverse direction of the vehicle minimizes the need to 
counterbalance the power steering device 2 in the transverse 
direction. In other words, unlike in an arrangement in which 
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8 
the power steering device 2 is displaced to one side of the 
vehicle, it is not necessary to balance weight in the trans 
verse direction using other components. Accordingly, in 
Some embodiments the power steering device 2 can be 
placed in the center of the vehicle width so that it is 
unnecessary to use other components to balance weight in 
the transverse direction, making it possible to balance 
weight without sacrificing freedom in positioning compo 
nents to be mounted. Positioning components generally 
centrally in the transverse direction of the vehicle can also 
improve the stability of the vehicle. 

Additionally, in some embodiments, connecting the input 
shaft of the power steering device 2 directly to the steering 
shaft 28 improves the steering response characteristic com 
pared with an arrangement in which a universal joint is 
interposed between the two shafts. Moreover, elimination of 
a universal joint reduces the number of components and 
manufacturing costs. Accordingly, it is possible to connect 
the input shaft of the power steering device directly to the 
steering shaft such that the power Steering device can be 
employed without lowering the steering response character 
istic. 

In the illustrated embodiment, the steering skis 6 are 
placed on left and right sides of the engine 5, and the power 
steering device 2 is placed generally above and behind the 
engine 5. In Such a configuration, the engine 5 substantially 
serves as a shield to inhibit snow from adhering to the power 
steering device 2 while the snowmobile 1 is traveling 
forward. Accordingly, where the engine 5 serves as a shield 
for preventing Snow from adhering to the power steering 
device, it is possible, for example, to mount on Snowmobiles 
an electric motor-operated power steering device, such as 
those manufactured for automobiles, without employing 
components specially adapted for Snow and water. 
As described above, the engine 5 preferably is mounted 

on the lower frame 10 of the vehicle body frame 9. The 
engine 5 can be positioned in front of the steering column 21 
with the inclined axis of the cylinder 5b sloping upward and 
toward the rear. The electric motor 24 of the power steering 
device 2 preferably is disposed generally forward of the 
steering column 21 and generally above the engine 5. 
Accordingly, it is possible to concentrate mass in the vicinity 
of the center of gravity G of the vehicle body, as illustrated 
in FIG. 1. With the mass concentrated near the center of 
gravity of the vehicle body, running stability is further 
improved. 

With reference to FIGS. 1 and 2, in a preferred embodi 
ment, the steering shaft 28 of the steering assembly 8 has an 
inclined steering axis. The steering axis preferably extends 
generally upward and generally toward the rear portion of 
the snowmobile 1. The electric motor 24 of the power 
steering device 2 has an inclined motor axis. As shown in the 
illustrated embodiment, the motor axis extends generally 
upward and generally toward the front portion of the Snow 
mobile 1. The motor axis preferably is oriented generally 
normal to the steering axis. The cylinder 5b of the internal 
combustion engine 5 has an inclined cylinder axis, as 
described above. With reference to FIG. 1, the steering axis 
lies generally within a first inclined plane and the cylinder 
axis lies generally within a second inclined plane. The 
second inclined plane preferably is generally parallel to the 
first inclined plane. The motor axis lies generally within a 
third inclined plane. The third inclined plane preferably is 
generally normal to the first and second inclined planes. 

Although this invention has been disclosed in the context 
of certain preferred embodiments and examples, it will be 
understood by those skilled in the art that the present 
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invention extends beyond the specifically disclosed embodi 
ments to other alternative embodiments and/or uses of the 
invention and obvious modifications and equivalents 
thereof. In particular, while the present steering system has 
been described in the context of particularly preferred 
embodiments, the skilled artisan will appreciate, in view of 
the present disclosure, that certain advantages, features and 
aspects of the steering system may be realized in a variety 
of other applications, many of which have been noted above. 
For example, while particularly useful for snowmobiles, the 
skilled artisan can readily adopt the principles and advan 
tages described herein to a variety of other applications, 
including larger scale devices. Additionally, it is contem 
plated that various aspects and features of the invention 
described can be practiced separately, combined together, or 
substituted for one another, and that a variety of combina 
tions and Subcombinations of the features and aspects can be 
made and still fall within the scope of the invention. Thus, 
it is intended that the scope of the present invention herein 
disclosed should not be limited by the particular disclosed 
embodiments described above, but should be determined 
only by a fair reading of the claims that follow. 
What is claimed is: 
1. A Snowmobile comprising a frame assembly, an inter 

nal combustion engine mounted to the frame assembly, and 
a steering assembly mounted to the frame assembly, the 
steering assembly comprising a steering shall having a first 
portion and a second portion, the first portion of the steering 
shaft being coupled to a steering input mechanism, the 
second portion of the steering shaft being coupled to a power 
steering device, the power steenng device being coupled to 
a steering linkage, and the steering linkage being coupled to 
at least one steering ski, the power steering device being 
positioned generally about a longitudinally and vertically 
extending center plane of the Snowmobile. 

2. The snowmobile of claim 1, further comprising another 
steering ski coupled with the at least one steering ski through 
the steering linkage. 

3. The snowmobile of claim 1, wherein the power steering 
device comprises an input shaft, and the input shaft is 
coupled directly to the steering shaft. 

4. The snowmobile of claim 1, wherein the internal 
combustion engine is positioned generally in front of and 
generally below, the power steering device. 

5. The snowmobile of claim 1, wherein a height of the 
power steering device relative to a surface Supporting the 
first steering ski is greater than a height of the internal 
combustion engine relative to a surface Supporting the first 
steering ski. 

6. The snowmobile of claim 1, wherein a portion of the 
power steering device is located a first distance from a 
portion of the first steering ski, a portion of the internal 
combustion engine is located a second distance from the 
portion of the first steering ski, and The first distance is 
greater than the second distance. 

7. The snowmobile of claim 1, wherein a center of mass 
of the power steering device is positioned higher than a 
center of mass of the internal combustion engine relative to 
a Surface Supporting the first steering ski. 

8. The snowmobile of claim 1, wherein a center of mass 
of the power steering device is positioned closer to a rear 
portion of the Snowmobile than a center of mass of the 
internal combustion engine is positioned. 

9. The snowmobile of claim 1, wherein the steering shaft 
is positioned generally about a longitudinally and vertically 
extending center plane of the Snowmobile. 
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10. The snowmobile of claim 1, wherein the power 

steering device comprises an electric motor, and the electric 
motor is positioned generally about a longitudinally and 
vertically extending center plane of the Snowmobile. 

11. The snowmobile of claim 1, wherein the power 
steering device comprises an electric motor, and at least a 
portion of the electric motor is disposed generally forward of 
the steering shaft. 

12. The snowmobile of claim 1, wherein the internal 
combustion engine is positioned generally closer to a front 
portion of the snowmobile than is the steering shaft. 

13. The snowmobile of claim 1, wherein the internal 
combustion engine comprises a cylinder having an inclined 
cylinder axis that extends generally upward and generally 
toward a rear portion of the snowmobile. 

14. The snowmobile of claim 1, wherein the power 
steering device comprises an electric motor, and at least a 
portion of the electric motor is disposed generally above the 
internal combustion engine. 

15. The snowmobile of claim 1, wherein the internal 
combustion engine comprises a cylinder having an inclined 
cylinder axis that extends generally upward and generally 
toward a rear portion of the snowmobile, and wherein the 
power steering device comprises an electric motor, and at 
least a portion of the electric motor is disposed generally 
above the internal combustion engine, to concentrate mass 
near a center of gravity of the Snowmobile. 

16. The snowmobile of claim 1, wherein the steering shaft 
has a steering axis, the internal combustion engine com 
prises a cylinder having a cylinder axis, and the power 
steering device comprises an electric motor having a motor 
axis, wherein the steering axis lies within a first plane, the 
cylinder axis lies within a second plane generally parallel to 
the first plane, and the motor axis lies within a third plane 
generally normal to the first and second planes. 

17. A Snowmobile comprising a frame assembly, an 
internal combustion engine mounted to the frame assembly, 
and a steering assembly mounted to the frame assembly, the 
steering assembly comprising a steering shaft having a first 
portion and a second portions the first portion of the steering 
shaft being coupled to a steering input mechanism, the 
second portion of the steering shaft being directly coupled to 
an input shaft of a power steering device, an output shaft of 
the power steering device being coupled to a steering 
linkage, and the steering linkage being coupled to at least 
one steering ski, the power steering device being positioned 
generally about a longitudinally and vertically extending 
center plane of the snowmobile. 

18. A Snowmobile comprising a frame assembly, an 
internal combustion engine mounted to die frame assembly, 
and a steering assembly mounted to the frame assembly, the 
steering assembly comprising a steering shaft having a first 
portion and a second portion, the first portion of the steering 
shaft being coupled to a steering input mechanism, the 
second portion of the steering shaft being coupled to a power 
steering device, the power steering device being coupled to 
a steering linkage, and the steering linkage being coupled to 
at least one steering ski, the internal combustion engine 
being positioned generally in front of, and generally below, 
the power steering device. 

19. A Snowmobile comprising a frame assembly, an 
internal combustion engine mounted to the frame assembly, 
and a steering assembly mounted to the frame assembly, the 
steering assembly comprising a steering shaft having a first 
portion, a second portion and a steering axis, the first portion 
of the steering shaft being coupled to a steering input 
mechanism, the second portion of the steering shaft being 
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coupled to a power steering device, the power steering 
device comprising an electric motor having a motor axis, the 
motor axis being oriented generally normal to the steering 
axis, the power steering device being coupled to a steering 
linkage, and the steering linkage being coupled to at least 
one steering ski. 

20. The Snowmobile of claim 19, wherein the internal 
combustion engine comprises a cylinder having a cylinder 
axis, and wherein the steering axis lies within a first plane 
and the cylinder axis lies within a second plane generally 
parallel to the first plane. 

21. The snowmobile of claim 20, wherein the motor axis 
lies within a third plane generally normal to the first and 
second planes. 

22. A Snowmobile, comprising a frame assembly, an 
internal combustion engine mounted to the frame assembly, 
a transmission system coupled to the engine, a drive track 
system disposed below a seat portion, the drive track system 
coupled to the frame assembly and coupled to the transmis 
sion system, the drive tack system comprising a drive track 
belt and a drive track Suspension system, and a steering 
assembly mounted to the frame assembly, the steering 
assembly comprising a steering shaft having a first portion 
and a second portion, the first portion of the steering shalt 
being coupled to a steering input mechanism, the second 
portion of the steering shaft being coupled to a power 
steering device, the power steering device being coupled to 
a steering linkage, and the steering linkage being coupled to 
at least a pair of steering skis, the power steering device 
being positioned generally about a longitudinally and ver 
tically extending center plane of the Snowmobile. 
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23. The snowmobile of claim 18, wherein a height of the 

power steering device relative to a surface Supporting the 
first steering ski is greater than a height of the internal 
combustion engine relative to a Surface Supporting the first 
steering ski. 

24. The snowmobile of claim 18, wherein a portion of the 
power steering device is located a first distance from a 
portion of the first steering ski, a portion of the internal 
combustion engine is located a second distance from the 
portion of the first steering ski, and the first distance is 
greater than the second distance. 

25. The snowmobile of claim 18, wherein a center of mass 
of the power steering device is positioned higher than a 
center of mass of the internal combustion engine relative to 
a Surface Supporting the first steering ski. 

26. The snowmobile of claim 18, wherein a center of mass 
of the power steering device is positioned closer to a rear 
portion of the snowmobile than a center of mass of the 
internal combustion engine is positioned. 

27. The Snowmobile of claim 18, wherein the steering 
shaft is positioned generally about a longitudinally and 
vertically extending center plane of the Snowmobile. 

28. The Snowmobile of claim 18, wherein the internal 
combustion engine is positioned generally closer to a front 
portion of the snowmobile than is the steering shaft. 

29. The Snowmobile of claim 18, wherein the internal 
combustion engine comprises a cylinder having an inclined 
cylinder axis that extends generally upward and generally 
toward a rear portion of the snowmobile. 

k k k k k 
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