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(57) ABSTRACT 

A steering mechanism for a recreational vehicle includes a 
foot Support and a steering device connected to the foot Sup 
port, the steering device being moved by a motion of the foot 
Support. A recreational vehicle is also disclosed that includes 
a front portion, a body connected to the front portion, a track 
mechanism disposed in the body, a steering mechanism dis 
posed in the front portion, and a foot Support disposed 
between the front portion and the body, the steering mecha 
nism being steered by a motion of the foot Support. A method 
of steering the recreational vehicle is also disclosed. 
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1. 

ALL-TERRAN POWERED VEHICLE AND 
METHOD OF STEERING 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a recreational vehicle and, 

more particularly, to an all-terrain, powered vehicle with foot 
driven steering and to a method of steering related thereto. 

2. Description of the Related Art 
There exist many powered units that attempt to emulate 

gravity-driven recreational devices so as to extent their range 
of operation and to eliminate the need to pay expensive fees 
for entertainment. Consider, for example, but not as a limita 
tion of the invention disclosed herein, motorized sled- or 
ski-type vehicles disclosed in U.S. Pat. Nos. 4.307,788 and 
5,568,840, and motorized snowboards disclosed in U.S. Pat. 
Nos. 6,725,959, 6,698,540, 6,435,290 and 5,662,186, to 
name a few. 

Each of the 540, 959, and 186 patents depicts a motor 
ized ski vehicle having a power-driven endless track at the 
rear of the vehicle and a modified snowboard at the front. The 
user faces in the direction of travel, while standing in a loca 
tion above, or in front of the power-driven endless track. Each 
of these disclosed vehicles allows the user to ride in a pre 
dominately standing position with the user's side facing in the 
direction of travel. Turning is accomplished in a similar man 
ner as that employed when riding a Snowboard, with the user 
leaning into turns. The 959 vehicle incorporates an upright 
tiller for throttle, braking, and assistance with turning while 
the 540 and 186 vehicles control throttle and braking 
through the use of a hand-held device connected to the vehicle 
through a flexible conduit. All of these three vehicles perform 
poorly when faced with steep slopes or deep powder. With the 
rider's weight supported mostly or entirely by the board, their 
tracks tend to dig out Snow in less than ideal conditions, 
thereby loosing traction. The 959, 540, and 186 vehicles 
rely partially or fully upon heavily modified snowboards for 
turning and stability; however, these modifications (which 
include stiffening the board with one or more attachment 
plates and removing the tail and some of the rear portions of 
the board or removing a large section of the board and Sub 
stituting the same with a tracked device while adding an 
angled region to the board) Substantially degrade the turning 
ability of the board by reducing the effective edge length, 
increasing the rigidity, and reducing or eliminating the cam 
ber of the board. With the power units of the 959 and 540 
vehicles being flexibly mounted to the rear of the device, 
jumping is not recommended due to the potential for the 
power unit to become damaged upon landing or to cause 
injury to the user in the case of a fall. 
The 788 patent discloses a motorized “stand-up' snow 

vehicle with a frame and a forward steering ski controlled by 
a steering unit that extends to a height above the frame suffi 
cient to be grasped by a standing operator. The steering unit is 
a vertical steering rod causing turning to the right when its 
upper end is moved to the right. The 840 patent discloses a 
step floor for a small snowmobile that includes a pair of 
upright portions provided on opposite sides of a floor on 
which a driver stands. By locating the track predominately 
under the user's feet, the 788 and 840 devices are able to 
traverse steeper slopes and deeper powder than the devices 
described in the 540, 959 and 186 patents. However, with 
rigid, predominately vertical members in the front for turning 
and stability, the 788 and 840 devices can be particularly 
unsafe for aggressive riding styles and/or if the devices are 
taken over jumps due to the potential for the user to become 
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2 
tangled in the vertical member during a fall. In addition, the 
778 and the 840 devices lack in versatility and maneuver 
ability because of the combination of the forward facing 
position of the user, high relative weight, only a loose con 
nection between the user and the device, and a steering system 
that is predominately decoupled from the lean of the user's 
body. 
The 290 device is a personal tracked vehicle with a flexible 

central frame member that extends from a large front roller to 
a smaller rear roller and is encircled by a flexible looped belt 
having projecting treads. An engine mounted above the belt 
drives the front roller and two bogie wheels engage the belt 
within valleys formed in the treads. Two boot supports are 
fixed to the central frame member that support the feet of a 
standing rider. Rollers fixed to the central frame member 
support the belt as it travels around the frame. As stated in the 
290 patent, the minimal extent of the frame outside the belt 
exposes a Substantial length of the belt edge to engagement 
with the ground, as well as the stifflips of the rollers, making 
it possible to control the vehicle by twisting and tipping 
However, because the belt edge cannot flex like a snowboard 
and does not include a side cut as snowboards do, the 290 
vehicle cannot be controlled in a manner similar to that of a 
snowboard, since the board flexibility and side cut are pre 
dominant factors governing the maneuverability of a Snow 
board. 

It would therefore be desirable to develop a powered rec 
reational vehicle with increased maneuverability, functional 
ity, and range of operation that will address the noted defi 
ciencies of conventional devices and others known by those 
of ordinary skill in the applicable arts based on their consid 
eration of the subject matter disclosed herein. 

BRIEF SUMMARY OF THE INVENTION 

One or more of the above-summarized needs and others 
known in the art are addressed by a steering mechanism for a 
recreational vehicle that includes a foot Support and a steering 
device connected to the foot Support, the steering device 
being configured to be moved by a motion of the foot Support. 

In another aspect of the disclosed invention, a recreational 
vehicle includes a front portion, a body connected to the front 
portion, a track mechanism disposed in the body, a steering 
mechanism disposed in the front portion, and a foot Support 
disposed between the front portion and the body and con 
nected to the steering mechanism, the steering mechanism 
being steered by a motion of the foot Support. 

In yet another aspect of the disclosed invention, a recre 
ational vehicle includes a front portion, a body connected to 
the front portion, a track mechanism disposed in the body, a 
foot support disposed between the front portion and the body, 
and means for steering the recreational vehicle. 
A method of steering a recreational vehicle is also within 

the scope of the embodiments of the invention disclosed. 
Such a method includes moving a first foot support of the 
recreational vehicle, the first foot Support being connected to 
a steering mechanism of the recreational vehicle. The moving 
of the first foot binding including either a rotation of the first 
foot Support about an axis Substantially perpendicular to a 
longitudinal axis of a steering device of the steering mecha 
nism or a translation along an axis Substantially parallel to a 
longitudinal axis of the steering device of the steering mecha 
nism. 
The above brief description sets forth features of the 

present invention in order that the detailed description that 
follows may be better understood, and in order that the 
present contributions to the art may be better appreciated. 
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There are, of course, other features of the invention that will 
be described hereinafter and which will be for the subject 
matter of the appended claims. 

In this respect, before explaining several preferred embodi 
ments of the invention in detail, it is understood that the 
invention is not limited in its application to the details of the 
construction and to the arrangements of the components set 
forth in the following description or illustrated in the draw 
ings. The invention is capable of other embodiments and of 
being practiced and carried out in various ways. Also, it is to 
be understood, that the phraseology and terminology 
employed herein are for the purpose of description and should 
not be regarded as limiting. 
As such, those skilled in the art will appreciate that the 

conception, upon which disclosure is based, may readily be 
utilized as a basis for designing other structures, methods, and 
systems for carrying out the several purposes of the present 
invention. It is important, therefore, that the claims be 
regarded as including Such equivalent constructions insofar 
as they do not depart from the spirit and scope of the present 
invention. 

Further, the purpose of the foregoing Abstract is to enable 
the U.S. Patent and Trademark Office and the public gener 
ally, and especially the Scientists, engineers and practitioners 
in the art who are not familiar with patent or legal terms or 
phraseology, to determine quickly from a cursory inspection 
the nature and essence of the technical disclosure of the 
application. Accordingly, the Abstract is neither intended to 
define the invention or the application, which only is mea 
sured by the claims, nor is it intended to be limiting as to the 
Scope of the invention in any way. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention and many of 
the attendant advantages thereof will be readily obtained as 
the same becomes better understood by reference to the fol 
lowing detailed description when considered in connection 
with the accompanying drawings, wherein: 

FIG. 1 illustrates a side view of a powered vehicle in 
accordance with an embodiment of the present invention; 

FIG. 2 illustrates a perspective view of an underside of the 
powered vehicle of FIG. 1 with body work; 

FIG.3 illustrates a perspective view of a top of the powered 
vehicle of FIG. 1 with body work and turned skis; 

FIG. 4 illustrates a detail perspective view showing a steer 
ing mechanism of the powered vehicle of FIG. 1; 

FIG. 5 illustrates a close-up view of the steering mecha 
nism of FIG. 4; 

FIG. 6 illustrates a detail perspective view of a front sus 
pension of the powered vehicle with turned skis and without 
body work in accordance with another embodiment of the 
disclosed invention; 

FIG. 7 illustrates a front view of the powered vehicle with 
body work and ride-height adjustment in accordance with yet 
another embodiment of the disclosed invention; 

FIG. 8 illustrates a close-up view of the ride-height adjust 
ment of FIG. 7: 

FIG. 9 illustrates a detail perspective view of a brakeside of 
a power unit and track of the powered vehicle without body 
work in accordance with yet another embodiment of the dis 
closed invention; 

FIG. 10 illustrates a detail perspective view of a drive side 
of the power unit and track of the powered vehicle of the FIG. 
9; 
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4 
FIG. 11 illustrates a cutaway top view showing a track 

assembly of a powered vehicle inaccordance with yet another 
embodiment of the disclosed invention; 

FIG. 12 illustrates a detail perspective view of an upright of 
the powered vehicle with a wheel in accordance with yet 
another embodiment of the disclosed invention; 

FIG. 13 illustrates a side view of a snowmobile conversion 
kit in accordance with yet another embodiment of the dis 
closed invention; and 

FIG. 14 illustrates a perspective view of a downhill attach 
ment in accordance with yet another embodiment of the dis 
closed. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings, wherein like reference 
numerals designate identical or corresponding parts through 
out the different views, several embodiments of the disclosed 
invention will be described. A powered vehicle 1 in accor 
dance with the disclosed invention is shown schematically in 
FIGS. 1-4. It should be noted that all figures provided herein 
are simply illustrations of the invention and have not been 
drawn to scale. FIG. 1 illustrates a side view of the powered 
vehicle 1 in accordance with an embodiment of the present 
invention, FIG. 2 illustrates a perspective view of an under 
side of the powered vehicle 1 of FIG. 1 with body work, FIG. 
3 illustrates a perspective view of a top of the powered vehicle 
1 of FIG. 1 with body work, and FIG. 4 illustrates a detail 
perspective view showing a steering mechanism of the pow 
ered vehicle 1 of FIG. 1. 
As illustrated in FIG. 1, the powered vehicle 1 includes a 

front portion 2 having a front fender 7, a power unit 3 enclosed 
by a body 15, a skid plate 10, a track mechanism 4 that 
includes a track 13, and front and rear foot supports 11 and 12 
configured to connect user's boots (not shown) to the pow 
ered vehicle 1. As understood by those of ordinary skill in the 
art, conventional ski bindings may be used; however, custom 
bindings and boots, designed for the specific needs of this 
application, may also be used. In addition, as used herein, a 
foot Support is an expression covering a broad range of 
devices, including, but not being limited to, safety-release, 
locking bindings similar to those used on conventional skis, 
straps used to secure the user's boots in a manner similar to 
those used on conventional Snowboards, step-in, locking 
bindings similar to those used on conventional Snowboards, 
malleable bands that extend partially over the user's boots 
with or without a high-friction Surface similar to a stomp pad 
used on snowboards, and flat plates with or without vertical 
sections around the perimeter thereofused with or without a 
high-friction Surface similar to a stomp pad used on Snow 
boards, and combinations thereof. 

Throttle, braking, manual binding-release, and motor stop 
functions are controlled through a hand-held control 6, which 
is connected to the device through a flexible cable 5. Alter 
nately, the hand-held control may control throttle, braking, 
manual binding release, and motor stop functions via wireless 
technology, whereby the hand-held control is a wireless 
remote. The motor stop function of the hand-held control 6 
may be configured Such that the motor will be caused to stop 
should the user drop the hand-held control. In the wireless 
embodiment of the hand-held control, the motor stop function 
may be configured such that the motor may be caused to stop 
and/or braking to be applied should the user drop the wireless 
hand-held control, and/or should the hand-held control 
become separated from the device by more than a preset (or 
user defined) distance, and/or should the batteries in the hand 
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held remote become low in power, and/or should the commu 
nication between the wireless hand-held remote and the 
device become compromised for any reason. Alternately or 
additionally, the motor stop function may be tied to one or 
both foot mounts and/or the user's leg(s) such that the motor 5 
is caused to stop should the user become partially or com 
pletely detached from the device. The flexible cable 5 may be 
attached to multiple points of the user's body with hook-and 
loop fasteners, clips, or other quick-disconnect devices. The 
flexible cable 5 may also be used to transfer forces from the 10 
user to the device during acceleration or deceleration, 
depending upon the connection point of the cable to the 
device. Optionally, the hand-held control 6 may be combined 
with wireless technology to control the throttle, braking, 
manual binding-release, and motor stop functions without a 15 
cable connecting the hand-held control 6 to the vehicle. 
As shown in FIG. 2, the powered vehicle 1 further includes 

two skis 9 and a front skid plate 8. The two skis 9, which may 
be of a similar design as those used on Snowmobiles, are 
located in the front portion 2 of the powered vehicle 1. 20 
Optionally, wheels 65 (shown in FIG. 12) may replace the 
skis 9 so that the powered vehicle 1 may be used on surfaces 
other than snow. The skis 9 are optionally equipped with 
hoops (not shown) to facilitate moving the device manually, 
should the vehicle become lodged in the snow. The skis 9 may 25 
also optionally be equipped with carbides (not shown) to 
improve vehicle tracking and reduce ski 9 wear. 
The front fender 7, the front skid plate 8, and the power unit 

skid plate 10 may be manufactured as one or more pieces and 
constructed from Strong, tear and break-resistant, semi-rigid 30 
plastic similar to that commonly used on dirtbikes. Together, 
the power unit skid plate 10, the front skid plate 8, and the 
front fender 7 protect the user from the device, protect the 
device from foreign object damage, function as a third ski, 
and add aesthetic value to the powered vehicle 1. The front 35 
fender 7 may also include one or more handles (not shown), 
used to improve the user's stability, and especially to relieve 
forces from the user's body and legs during fast acceleration 
or deceleration. 
The powered vehicle 1 of the present invention is steered 40 

by the rotation of the user's front booted foot held in place in 
a front binding mount 83 by the front safety release binding 
11, as shown in FIG.3, as the user alternately flexes and points 
his or her foot. FIG. 4 illustrates a detail perspective view of 
the steering mechanism of the powered vehicle 1 and FIG. 5 45 
illustrates a close-up view of the steering mechanism of FIG. 
4. As the users front foot rotates, the rotation of the front 
binding mount 83 causes a binding mount tube 39 (FIG. 4) to 
rotate about a connecting tube 38. Binding mount tube bear 
ings 75 are mounted in the front and rear of the binding mount 50 
tube 39 to facilitate the rotation of the binding mount tube 39 
about the connecting tube 38. As understood by those of 
ordinary skill in the art, optionally, one or more sleeves or 
coatings of polytetrafluoroethylene (PTFE), or other low 
friction material may replace the binding mount tube bearings 55 
75. A foot mount ring gear 70 rigidly attached to the binding 
mount tube 39 also rotates as the user's front foot rotates. As 
more clearly shown in FIG. 5, as the foot mount ring gear 70 
rotates, it causes a pinion gear 81 to rotate, which in-turn, 
causes a steering rack 79 to translate in a steering rack mount 60 
78. The translation of the steering rack 79 causes steering rods 
33 to move, thereby moving steering links 34 and rotating 
uprights 20 and the skis 9. Since both skis 9 are movably 
connected to the steering rack 79 through the upright 20, the 
steering link34, and the steering rods 33, both skis are caused 65 
to rotate as the user's foot rotates. Rod ends 72 are used in 
many locations of the device to allow rotation in multiple 

6 
axes, and for making adjustments to properties such as; ride 
height, camber, caster, turning ratio, Ackermann, and toe. 

Those of ordinary skill in the art, after consideration of the 
above-summarized powered vehicle, will appreciate several 
advantageous features of the several embodiments of the 
disclosed invention. Non-limiting examples of these advan 
tageous features include, but not are limited to, the fact that 
the steering mechanism just described will provide for 
increased maneuverability, functionality, and range of opera 
tion of the powered vehicle 1 because, among other reasons: 
(1) the front skis are caused to rotate by the rotation of the 
users front foot, which allows the user to steer the device 
simply by leaning from side to side in a manner similar to 
Snowboarding, Surfing, or skateboarding; (2) the front skis 
steer the device and angle into turns, thereby making it impos 
sible for the user to "catch an edge” and fall, as is common 
with snowboard devices; (3) the vehicle is wider in the front 
than Snowboard-equipped vehicles, which tends to make it 
more stable; (4) the user's rear foot is located directly above 
the track mechanism, thereby allowing the users weight to be 
distributed above the track as necessary to acquire traction— 
this is especially useful in deep powdery Snow, icy conditions, 
and during hard acceleration; (5) the short distance between 
the track in the rear of the vehicle and the skis in the front of 
the vehicle, along with the compaction Zone towards the front 
of the track mechanism further assist the vehicle's perfor 
mance in deep, powdery Snow; (6) the placement of the front 
foot support allows the user to place the majority of his or her 
weight towards the front of the device during turning, which 
increases the forces between the skis and the snow, thereby 
improving the turning ability of the vehicle; (7) the power unit 
of the vehicle, which encompasses a greater share of the 
vehicles total mass than do the front or rear sections of the 
vehicle, is located in the middle of the device and, with the 
user straddling the power unit in between his or her front and 
rear feet, the center of mass of the vehicle and user is located 
near the vertical geometric center line of the vehicle, thus 
minimizing the moment of inertia of the vehicle with rider 
and facilitating jumps and tricks that require the vehicle's 
rotation to be altered and controlled; and (8) the rider can 
further control the vehicle by altering the rotational speed of 
the track mechanism. If the track is decelerated, the user and 
vehicle will tend to pitch towards the skis. If the track is 
accelerated, the vehicle and user will tend to pitch towards the 
track. This ability to control a vehicle by accelerating or 
decelerating a rotating mass is common to dirt bikes and 
Snowmobiles, and is particularly useful in turning the device, 
and in controlling the vehicle's rotation while the device is 
airborne. 
The steering device of the powered vehicle 1 can alter 

nately be moved by the rotation of the user's front foot 
roughly about a longitudinal axis of the tibia of the user's 
front leg and/or by the translation of the users front foot 
along an axis transverse to the longitudinal axis of the pow 
ered vehicle 1. As understood by those of ordinary skill in the 
art, there exist numerous mechanical, electro-mechanical, 
and hydraulic means of coupling the motion of the user's 
front foot to the motion of the steering device, including, but 
not being limited to, the use of a pulley and belt system, in 
which a pulley rotated by the rotation of the user's front foot 
causes a belt to move, which in turn drives a pulley on the 
upright to rotate, thereby rotating the upright and turning the 
device; a chain and sprocket system (similar to the pulley 
system, only with a chain and sprockets instead of a belt and 
pulleys); a bevel gear and drive shaft system (a bevel gear, 
optionally mounted along the axis of the binding mount tube 
and caused to rotate by the rotation of the user's front foot, 
could cause a drive shaft to rotate. This driveshaft could 
extend from the bevel gear to the upright, where another bevel 
gear could be located which would engage the drive shaft. 
Thus, when the user's front foot rotates, the bevel gear 
mounted to the binding mount tube would rotate, thereby 
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causing the driveshaft to rotate, which would cause the 
upright to rotate, thereby turning the vehicle.); and a device 
similar to that of a truck used to steer and mount wheels to 
skateboards (i.e., a system that would basically include 
removing the wheels from a skateboard truck, and attaching 
the skis in their place. The truck, in this case, would be 
mounted to the device such that the front foot could still be 
rotated independently of the rear. The skis or wheels would be 
mounted to the ends of the axle, while the user's foot would be 
located above the truck body. Similar to the function of skate 
board trucks, when the user leans to one side or the other, the 
axle of the truck is caused to rotate about the kingpin of the 
truck, thereby causing the wheels or skis to turn). In skate 
boarding (as would likely be the same with this device) a 
rubber pad is commonly used to help keep the direction of 
travel of the wheels pointed in the same direction as the length 
of the board (the resistance offered by this pad helps the user 
to travel in a straight line when desired.) Other means of 
coupling the motion of the users front foot to the motion of 
the steering device will be obvious to those skilled in the art 
after review of the subject matter being disclosed herein, and 
are intended to be included within the scope of the present 
invention. In addition to causing the skis to rotate, there exist 
numerous other ways of steering the device including a 
method of changing the curvature of the skis 9 or of compo 
nents attached to the skis 9 in a manner similar to that 
employed by flexible runner mechanisms such as those used 
to turn sleds, or rotating turning fin (s) similar in concept to 
boat rudders, either as part of, or separate from the skis 9. 
(Any of these mechanisms can be controlled using a steering 
rack and pinion system, a pulley and belt system, a sprocket 
and chain system, or a bevel gear and drive shaft system.) 

Other embodiments of the invention just summarized are 
illustrated in FIGS. 6-14 and are presented here only as exem 
plary variations that are within the scope of the subject matter 
disclosed. FIG. 6 illustrates a detail perspective view of a 
front suspension of the powered vehicle with turned skis and 
without bodywork in accordance with another embodiment 
of the disclosed invention. As illustrated, the two skis 9 are 
moveably connected to an a-arm chassis 37 through uprights 
20, which are connected to upper 22 and lower 21 a-arms. The 
uppera-arms 22 are partially or completely covered by the 
front fender 7 to protect the user in the case of a fall. A ski 
saddle 35 allows the ski to pivot about the upright 20. As 
understood by those of ordinary skill in the applicable arts, 
the Suspension illustrated FIG. 6 is an independent Suspen 
Sion. However, alternate Suspension are also within the scope 
of the disclosed invention, including, but not being limited to, 
dependent, semi-dependent, or interconnected Suspensions. 

Independent from each other, the skis 9 support the front 
portion 2 of the powered vehicle 1 through front air shocks 18 
(FIG. 6), which offer a wide range of compression adjustabil 
ity, rebound, and damping. Other shocks, such as coil-over 
type, may also be used. Upper 17 and lower 19 shock mounts 
rotate in two axes to prevent the front shocks 18 from binding 
or failing prematurely. Shock mount lever arm supports 80, 
rigidly connected to the a-arm chassis 37, allow the rotation of 
shock mount lever arms 16 to be adjusted, thereby changing 
the ride height of the powered vehicle 1 in the front portion 2 
of the device. As those of ordinary skill will appreciate it, 
other methods of adjusting the ride height of the vehicle are 
known and can be used in the disclosed invention. 

FIG. 7 illustrates a front view of the powered vehicle with 
bodywork and ride-height adjustment in accordance with yet 
another embodiment of the disclosed invention and FIG. 8 
illustrates a close-up view of the ride-height adjustment of 
FIG. 7. In order to adjust the ride height in the front portion 2 
of the device, shock mount lever arm pivot bolts 85 and shock 
mount leverarm positioning bolts 86, shown in FIGS. 7 and 8. 
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8 
are loosened, thereby allowing the shock mount lever arms 16 
to be rotated about the shock mount lever arm pivot bolts 85. 
After adjusting to the desired ride height, the shock mount 
lever arm pivot bolts 85 and the shock mount lever arm 
positioning bolts 86 are tightened, thereby securing the posi 
tion of the shock mount lever arms 16 within the shock mount 
lever arm supports 80. 

Attached to the a-arm chassis 37, a front nose support 36 
(FIGS. 4 and 6) provides structural rigidity for the front 
fender 7 and front skid plate 8, and optionally provides a 
mounting point for a Support strap (not shown) configured to 
improve user stability and to relieve stresses from the user's 
body and legs. This Support strap preferably connects to the 
user's belt and or harness at the user's waist or upper body, 
may be adjustable in length, and should give under large 
forces. The support strap should also be pliable enough to be 
comfortable for long rides and rough terrain, yet rigid enough 
to offer acceptable Support. The Support strap may have mul 
tiple loops connected along the length of the strap so that the 
user is able grasp onto one of the loops with their hand for 
additional Support. An emergency strap release may also be 
incorporated into one or both of the safety release bindings, 
such that the strap is released from the device should one or 
both of the user's boots become disengaged from said bind 
ing(s). This strap release may also be activated by a button or 
lever on the hand-held control 6. The preferable release and 
connection point(s) for the Support strap is in the vicinity of 
the front nose Support 36. Optionally, the Support strap may 
include carabiner-type devices on both ends of the strap to 
facilitate the straps attachment and detachment from the 
users harness, and from the powered vehicle 1. 

In another embodiment of the powered vehicle 1 the front 
portion 2 is removably attached to a chassis 43 (identified in 
FIG. 9) of the powered vehicle 1, and can be separated from 
the chassis 43 by removing one or more bolts in the a-arm 
to-chassis support 73 (FIG. 6). The front portion 2 may also 
be designed in Sucha manner that it can be easily and securely 
stacked on top of the body 15 and may incorporate one or 
more lifting handles to facilitate transport. A-arm front 77 and 
rear 76 plates (shown in FIG. 4) are rigidly attached to the 
connecting tube 38, which is rigidly, but removably con 
nected to the a-arm-to-chassis Support 73. The rigid connec 
tion between the chassis 43 and the a-arm chassis 37 is 
strengthened by two chassis-to-front Suspension Supports 74 
(FIG. 6), which also provide structural rigidity for the front 
skid plate 8. 

Preferably constructed from strong, tear and break-resis 
tant, semi-rigid plastic similar to that commonly used on dirt 
bikes, the body 15 of the present invention protects the user 
from the various hazards of the vehicle, including, but not 
limited to: moving parts, high temperatures, and/or electrical 
equipment. Additionally, the body 15 protects the device from 
the user, the environment, and from foreign objects, as well as 
adding aesthetic value to the vehicle. The body 15 may also 
include one or more handles, used to improve the user's 
stability, and especially to relieve forces from the user's body 
and legs during fast acceleration or deceleration. 

Preferably constructed from metal or strong, tear and 
break-resistant, semi-rigid plastic similar to that commonly 
used on dirtbikes; a rear fender well 14 (shown in FIG. 3) of 
the present invention protects the user from the various haZ 
ards of the vehicle, including but not limited to: moving parts 
and airborne debris, set into motion by the movement of the 
track 13. Additionally, the rear fender well 14 protects the 
device from the user, the environment, and from foreign 
objects, as well as adding aesthetic value to the vehicle. The 
rear fender 14 may or may not be incorporated into the body 
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15 and may include one or more handles, used to improve the 
user's stability, and especially to relieve forces from the 
user's body and legs during fast acceleration or deceleration. 
Non-slip Surfaces, with or without padding, may be used on 
top of the front fender 7, the body 15, and/or rear the rear 
fender well 14. Any of these components may include mul 
tiple parts to perform their specific function. 

FIG. 9 illustrates a detail perspective view of a brakeside of 
a power unit and track of the powered vehicle without body 
work in accordance with yet another embodiment of the dis 
closed invention and FIG. 10 illustrates a detail perspective 
view of a drive side of the power unit and track of the powered 
vehicle of the FIG. 9. As shown in FIG. 9, a motor 29, 
mounted to the chassis 43 via a motor mounting plate 58, 
provides the power necessary to rotate the track 13 and move 
the powered vehicle 1. The motor mounting plate 58 is vibra 
tion-isolated from the chassis 43 through the use of vibration 
dampeners 60, which connect motor mounting plate tabs 59 
to the motor mounting plate 58. There are other ways of 
providing for a secure, vibration-dampened connection 
between the motor 29 and the chassis 43, which will be 
obvious to those skilled in the art. In one embodiment, the 
motor 29 is a 120 cc, 2-stroke engine. A pull-starter 62 or 
electric starter (not shown) may be used to start the motor 29. 
Although the mentioned motor is suitable for use, another 
motor may be used that includes a lower profile with an output 
shaft located Such that a right-angle gearbox 31 (shown in 
FIG. 10) is no longer necessary. As understood by those of 
ordinary skill in the art, there are many other motors that may 
be suitable for powering the vehicle of the present invention, 
including but not limited to: a two-stroke engine, a four 
Stroke engine, a rotary engine, a diesel engine, a gas-turbine, 
a MYTTM-type engine, an electric motor, a compressed gas 
motor, or a steam engine. Additionally, the motor 29 may 
include performance enhancements such as a turbocharger, 
Supercharger, fuel injection, and/or variable valve timing. 
The motor 29 of the present invention is provided with an 

exhaust system including a header 47, a muffler 49, a muffler 
Support bracket 54, and a clamping device 61, as shown in 
FIG. 9 and FIG. 10. An additional muffler support (not 
shown) is provided near the rear of the chassis 43. A small, 
high-performance air filter 44 (shown in FIG. 10) is con 
nected to the intake of the motor 29. A fuel tank 30, although 
shown as a predominately rectangular container located 
within the power unit 3 of the present invention, may be 
larger, of a different shape, and possibly integrated with the 
body work of the powered vehicle 1. 

Connected to the drive shaft of the motor 29 is a centrifugal 
clutch 51 with an integral drive sprocket (not shown) con 
nected by a gearbox drive chain 50 to an input sprocket 52 of 
the right-angle gearbox31. A track drive chain32 connects an 
output sprocket 45 of the right-angle gearbox 31 to a track 
drive sprocket 46. A chain guard 82 (shown in FIG. 2) covers 
the track drive chain 32 and sprockets 45 and 46. Optionally, 
the power transmission system may incorporate one or more 
of the following: a continuously variable transmission, a pull 
ley, a belt, a rigid drive shaft, and/or a flexible-drive shaft. 

FIG. 11 illustrates a cutaway top view showing a track 
assembly of a powered vehicle in accordance with yet another 
embodiment of the disclosed invention. As shown, the track 
drive sprocket 46 is connected to a track drive shaft 67. A 
track gear 46 (shown in FIG. 11), connected to the track drive 
shaft 67, complete the transfer of power and torque from the 
motor 29 to the track 13. Inboard bearings 68, connected to 
track drive shaft tabs 63 (FIG.9), and the track drive shaft 67 
form a rotating connection between the track mechanism 4 
and the chassis 43 of the powered vehicle 1. Outboard bear 
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10 
ings 69, connected to undercarriage Supports 42, form a rotat 
ing connection between the track drive shaft 67 and the track 
mechanism 4. Idler wheels 40, mounted to idler shafts 84, 
distribute the load of the vehicle on the surface, and maintain 
the profile of the track 13. Track tensioning gears 41, mounted 
to a track-tensioning shaft 64, are used to adjust and maintain 
the proper tension of the track 13. 
The track mechanism 4 incorporates a Suspension that 

includes two connecting rods 28, two outboard lever arms 27, 
a rear suspension torsion bar 23, two inboard lever arms 26, 
two inboard shock supports 25, and a rear air shock 24 with 
adjustable compression, rebound, and damping, as shown in 
FIG. 10. Other shocks, such as coil-over type, may also be 
used. By rotating the connecting rods 28, the ride height of the 
rear of the powered vehicle 1 can be adjusted. In one embodi 
ment of the invention, the track mechanism 4 may be a 
slightly modified track assembly from a children's snowmo 
bile; however, as appreciated by those of ordinary skill, the 
powered vehicle 1 may use a custom-built track with an 
internal Suspension, as is the industry standard for Snowmo 
biles. The track 13 may be similar in design to a snowmobile 
track, and may be manufactured, at least in part, from an 
elastomer material and/or metal, and may include fiber rein 
forcement and studs for use on ice. 
As shown in FIG. 9, a brake caliper 57, mounted to the 

chassis 43 of the vehicle through a brake caliper mount 56, is 
actuated by the compression of a lever on the hand-held 
control 6 in order to slow and/or stop the powered vehicle 1 by 
clamping onto the inner and outer sides of a brake rotor 55. 
Although a hydraulic brake caliper is illustrated, a manual 
caliper or drum-type braking system may also be used. A disk 
brake guard53, the rearfender 14 and/or the body 15, protects 
the brake rotor 55. 

In order to adjust the user's stance, a rear binding mount 48 
can be easily translated in the directions shown by the arrows 
in FIG. 9. To adjust the rear binding mount 48, set screws 71 
are first loosened. The binding mount 48 is then moved, and 
the set screws 71 are tightened again. A quick-turn knob or 
other quick-release device may also be used to adjust the 
user's stance. Both front and rear bindings can be reversed in 
direction, thereby allowing the user to ride the vehicle with 
either their left or right foot in front. 

FIG. 13 illustrates a side view of a snowmobile conversion 
kit in accordance with yet another embodiment of the dis 
closed invention that may be secured to the top of the powered 
vehicle 1, thereby allowing a user to ride the vehicle 1 in a 
predominately seated position. With the snowmobile conver 
sion kit 87 attached, the user's body rests on a seat 91, while 
the user's feet rest on foot rests 90. Throttle, braking, and 
steering are all controlled with a handle bar 89. The user's 
body is partially shielded from the environment by a wind 
shield 88. Aheadlight (not shown), speedometer (not shown), 
tachometer (not shown), fuel gauge (not shown), engine 
starter (not shown), heater (not shown), Stereo (not shown), as 
well as many other accessories may be incorporated into the 
snowmobile conversion kit 87, and are intended to be 
included within the scope of the present invention. FIG. 14 
illustrates a perspective view of a downhill attachment in 
accordance with yet another embodiment of the disclosed 
invention. As shown, a downhill attachment 92, which can be 
used as a replacement for the chassis 43 and track mechanism 
4 of the powered vehicle 1, can convert the device into a 
non-powered snow vehicle for predominately downhill use. A 
ski board 93, optionally incorporating a braking mechanism 
(not shown), is attached to a rear binding support 96 of the 
device via a lever arm 95 and a shock94. In addition, as those 
of ordinary skill will appreciate it, with the several embodi 
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ments of the disclosed invention, it is possible for one to pull 
a sled to be used for storage and/or for rescue. The sled would 
include one or more skis and an enclosed or open (or combi 
nation thereof) storage area. A device similar to a ball-hitch 
could be used to couple the sled to the vehicle. 

Recapitulating, the several embodiments of the disclosed 
invention provide a unique recreational vehicle in the form of 
a powered skied or wheeled vehicle for traversing grass, sand, 
salt, dirt, pavement, and Snowfice covered Surfaces. As under 
stood by those of ordinary skill in the applicable arts, the 
recreational vehicle may be ridden in a predominately stand 
ing or crouching position similar to that used while riding a 
snowboard, skateboard, wakeboard or surfboard. As dis 
closed hereinabove, the vehicle may incorporate one or more 
skis or wheels near the front of the device, and a power unit 
near the rear of the device. The front ski(s) or wheels may be 
connected to the frame of the device through a front Suspen 
Sion, which may or may not incorporate one or more shocks. 
The user is able to steer the device by moving his or her front 
foot, thereby imparting motion to a steering device, which 
alters the vehicle's direction of travel. In an embodiment of 
the vehicle whereby the steering device is caused to move by 
the rotation of the users front foot as it is alternately flexed 
and pointed, the user is able to intuitively steer the device by 
leaning into turns in a manner similar to that used while 
Snowboarding, skateboarding, wakeboarding, or Surfing. The 
power unit of the recreational vehicle includes a motor with 
an output shaft and a track mechanism. Alternately; the track 
mechanism may be replaced with one or more driven wheels. 
The motor output shaft transmits power to the track mecha 
nism, which in turn delivers power to the grass, sand, salt, dirt, 
pavement, and snowfice. The track mechanism is connected 
to the vehicle's frame, and optionally incorporates a Suspen 
sion mechanism with one or more shocks. The user's rear foot 
is positioned towards the rear of the device, above the track 
mechanism. Both of the user's feet are secured to the device 
through the use of boots and safety-release bindings. Hand 
controls are used to manually release the bindings, and to 
modulate the braking and throttle of the power unit. 
A method of steering a recreational vehicle is also within 

the scope of the disclosed invention. Such a method includes 
moving a first foot support of the recreational vehicle, the first 
foot Support being connected to a steering mechanism of the 
recreational vehicle. In such methods, the moving may com 
prise either rotating the first foot Support about an axis Sub 
stantially perpendicular to a longitudinal axis of a steering 
rack of the steering mechanism or translating the first foot 
Support along an axis Substantially parallel to a longitudinal 
axis of a steering rack of the steering mechanism. 
The constructions and arrangements of the invention, as 

described herein and shown in the appended figures, are illus 
trative only. Although only a few embodiments of the inven 
tion have been described in detail in this disclosure, those 
skilled in the art who review this disclosure will readily appre 
ciate that many modifications are possible (e.g. variations in 
sizes, dimensions, structures, shapes and proportions of the 
various elements, values of parameters, mounting arrange 
ments, use of materials, orientations, etc.) without materially 
departing from the novel teachings and advantages of the 
Subject matter recited in the appended claims. 

Accordingly, all Such modifications are intended to be 
included within the scope of the present invention as defined 
in the appended claims. The order or sequence of any process 
or method steps may be varied or re-sequenced according to 
alternative embodiments. In the claims, any means-plus 
function clause is intended to cover the structures described 
herein as performing the recited function and not only struc 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
tural equivalents but also equivalent structures. Other substi 
tutions, modifications, changes and omissions may be made 
in the design, operating conditions and arrangement of the 
preferred and other exemplary embodiments without depart 
ing from the spirit of the embodiments of the invention as 
expressed in the appended claims. 

What is claimed is: 
1. A recreational vehicle, comprising: 
a front portion; 
a body connected to the front portion: 
a track mechanism disposed in the body; 
a first foot support disposed on the body substantially 

above the track mechanism, the first foot Support being 
configured to Support a foot of a user of the recreational 
vehicle: 

a steering mechanism disposed in the front portion; and 
a second foot Support disposed between the front portion 

and the body, the second foot Support being configured 
to support the other foot of the user, wherein the steering 
mechanism is configured to be actuated by a motion of 
the second foot Support when the userleans in a direction 
Substantially perpendicular to a longitudinal axis of the 
recreational vehicle. 

2. The recreational vehicle according to claim 1, wherein 
the steering mechanism comprises a steering rack connected 
to the second foot Support. 

3. The recreational vehicle according to claim 1, wherein 
the motion is a rotational motion Substantially about the lon 
gitudinal axis of the recreational vehicle. 

4. The recreational vehicle according to claim 2, further 
comprising: 

a binding mount tube connected to the second foot Support; 
a ring gear connected to the binding mount tube; and 
a pinion gear coupled to the ring gear and the steering rack. 
5. The recreational vehicle according to claim 4, further 

comprising: 
at least one steering rod connected to the steering rack; and 
at least one ski connected to the steering rod, wherein the at 

least one ski is steered by the motion of the second foot 
Support. 

6. The recreational vehicle according to claim 4, further 
comprising: 

at least one steering rod connected to the steering rack; and 
at least one wheel connected to the steering rod, wherein 

the at least one wheel is steered by the motion of the 
second foot Support. 

7. The recreational vehicle according to claim 5, wherein a 
curvature of the at least one ski changes by the motion of the 
second foot Support. 

8. The recreational vehicle according to claim 5, wherein a 
curvature of the at least one ski and an angular position of a 
component attached to the at least one ski change by the 
motion of the second foot Support. 

9. The recreational vehicle according to claim 1, wherein 
the second foot Support is connected to the steering device by 
a mechanism selected from the group comprising a mechani 
cal mechanism, an electro-mechanical mechanism, and a 
hydraulic mechanism. 

10. The recreational vehicle according to claim 1, wherein 
the second foot Support is connected to the steering device by 
a mechanism selected from the group comprising a rack-and 
pinion mechanism, a pulley-and-belt mechanism, a chain 
and-sprocket mechanism, a bevel-gear-and-drive-shaft 
mechanism, and a skateboard-truck mechanism. 

11. The recreational vehicle according to claim 1, further 
comprising: 
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a motor disposed in the body, the motor being connected to 
the track mechanism. 

12. The recreational vehicle according to claim 1, wherein 
the track mechanism is a Snowmobile track mechanism. 

13. The recreational vehicle according to claim 1, wherein 
a ride height of the recreational vehicle is adjustable. 

14. The recreational vehicle according to claim 1, wherein 
the first foot Support, the second foot Support, or combina 
tions thereof are adjustable along the longitudinal axis of the 
vehicle. 

15. The recreational vehicle according to claim 1, further 
comprising: 

a control unit connected to the recreational vehicle. 
16. The recreational vehicle according to claim 15, further 

comprising: 
a brake unit; 
a binding release unit; and 
a motor having a throttle, the motor being disposed in the 

body, wherein the control unit is connected to the recre 
ational vehicle via a flexible cable and is configured to 
control the brake unit, the binding release unit, the 
throttle, or combinations thereof. 

17. The recreational vehicle according to claim 15, further 
comprising: 

a brake unit; 
a binding release unit; and 
a motor having a throttle, the motor being disposed in the 

body, wherein the control unit is connected to the recre 
ational vehicle via a wireless connection and is config 
ured to control the brake unit, the binding release unit, 
the throttle, or combinations thereof. 

18. The recreational vehicle according to claim 1, wherein 
the body is removably connected to the front portion. 

19. The recreational vehicle according to claim 11, further 
comprising: 

a Snowmobile conversion kit secured to a top portion of the 
recreational vehicle so as to allow a user to ride the 
recreational vehicle in a predominantly seated position. 

20. The recreational vehicle according to claim 1, wherein 
the first foot Support is disposed on the body in a region 
defined by a planar projection of the track mechanism to a 
horizontal plane. 

21. A recreational vehicle, comprising: 
a front portion; 
a body connected to the front portion; 
a track mechanism disposed in the body; 
a first foot support disposed on the body substantially 

above the track mechanism; 
a steering mechanism disposed in the front portion, 

wherein the steering mechanism comprises a steering 
rack; 

a second foot Support disposed between the front portion 
and the body, the steering rack being connected to the 
second foot Support and being steered by a motion of the 
second foot Support; 

a binding mount tube connected to the second foot Support; 
a ring gear connected to the binding mount tube; and 
a pinion gear coupled to the ring gear and the steering rack. 
22. The recreational vehicle according to claim 21, further 

comprising: 
at least one steering rod connected to the steering rack; and 
at least one ski connected to the steering rod, wherein the at 

least one ski is steered by the motion of the second foot 
Support. 

23. The recreational vehicle according to claim 21, further 
comprising: 
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14 
at least one steering rod connected to the steering rack; and 
at least one wheel connected to the steering rod, wherein 

the at least one wheel is steered by the motion of the 
second foot Support. 

24. The recreational vehicle according to claim 22, wherein 
a curvature of the at least one ski changes by the motion of the 
second foot Support. 

25. The recreational vehicle according to claim 22, wherein 
a curvature of the at least one ski and an angular position of a 
component attached to the at least one ski change by the 
motion of the second foot Support. 

26. A recreational vehicle, comprising: 
a front portion; 
a body connected to the front portion: 
a track mechanism disposed in the body; 
a first foot support disposed on the body substantially 

above the track mechanism in a region defined by a 
planar projection of the track mechanism to a horizontal 
plane, the first foot Support being configured to Support 
a foot of a user of the recreational vehicle: 

steering mechanism disposed in the front portion; 
a second foot Support disposed between the front portion 

and the body, the second foot Support being configured 
to support the other foot of the user; and 

a motor disposed in an end portion of the body between the 
first and second foot Supports, wherein the steering 
mechanism is configured to be actuated by a motion of 
the second foot Support when the userleans in a direction 
Substantially perpendicular to a longitudinal axis of the 
recreational vehicle. 

27. The recreational vehicle according to claim 26, further 
comprising: 

a control unit connected to the recreational vehicle. 
28. The recreational vehicle according to claim 27, further 

comprising: 
a brake unit; and 
a binding release unit, wherein the control unit is connected 

to the recreational vehicle via a flexible cable and is 
configured to control the brake unit, the binding release 
unit, a throttle of the motor, or combinations thereof. 

29. The recreational vehicle according to claim 27, further 
comprising: 

a brake unit; and 
a binding release unit, wherein the control unit is connected 

to the recreational vehicle via a wireless connection and 
is configured to control the brake unit, the binding 
release unit, a throttle of the motor, or combinations 
thereof. 

30. The recreational vehicle according to claim 26, wherein 
the steering mechanism comprises a steering rack connected 
to the second foot Support. 

31. The recreational vehicle according to claim 26, wherein 
the motion is a rotational motion Substantially about the lon 
gitudinal axis of recreational vehicle. 

32. The recreational vehicle according to claim 30, further 
compromising: 

a binding mount tube connected to the second foot Support; 
a ring gear connected to the binding mount tube; and 
a pinion gear coupled to the ring gear and the steering rack. 
33. The recreational vehicle according to claim 32, further 

comprising: 
at least one steering rod connected to the steering rack; and 
at least one ski or one wheel connected to the steering rod, 

wherein the at least one ski or the at least one wheel is 
steered by the motion of the second foot support. 
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