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ALL-TERRAIN HOSTILE ENVIRONMENT
VEHICLE

[0001] This application claims the benefit of earlier filed
application U.S. Ser. No. 60/601,451 filed Aug. 13, 2004 and
U.S. Ser. No. 11/161,750 filed 2005.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a multi-purpose all-
terrain vehicle. More specifically, the present invention is
directed to an all-terrain hostile environment vehicle
equipped with various aid units such as quick exchange medi-
cal, hazardous material, construction, search, rescue, com-
munications, fire fighting, tracking and weapon units which
can be deployed in remote areas or areas not accessible by
paved roads.

[0004] 2. Discussion of Background

[0005] Current hostile terrain vehicles of the type used in
police, rescue, construction, and military applications have
historically included tanks, trucks, Hummers™ and Jeeps™,
for example. While these vehicles have been effective, they
have not been found very efficient for quick response sce-
narios in certain hostile environments i.e., (terrain as well as
inclement weather particularly when the two are mixed).
Further, due to the very nature of the conditions in which the
vehicles can be deployed, one or more of the vehicles
mechanical or armaments, equipment components can
become damaged or disabled during the vehicles use. They
are often too large, slow moving, or ill-equipped to handle a
variety of potential deployment needs in which now require
relatively light weight, fast moving, highly mobile, low pro-
file signature vehicles which can be rapidly deployed via both
fixed wing and rotary winged (helicopter), aircraft in airborne
parachute delivery, touch and go or sling load deployment
operations to also include standard aircraft landing deploy-
ments to also as well include sea borne amphibious (swim) to
beach and beach landing operations via LST (Light Ship
Transport) ship to shore onto land or water and quickly be
equipped or reequipped, armed or rearmed, predetermined or
re-determined with one or more quick exchange equipment
component packages.

[0006] In many instances deployment of many military
conventional vehicles and equipment and armament systems
is not practical or has limited utility. The terrain may be sandy,
mountainous, muddy, swampy, jungle, or covered with snow,
ice, mines, obstructions, vegetation, trees and in cities the
roads may be too narrow to traverse. It is evident that there is
a need for a more effective means to transport to and then
deploy vehicles, weapons system packages, equipment, con-
struction, logistics, communications, tracking, personnel and
wounded and injured over areas of ground having difficult
terrains.

[0007] There is a need for an all terrain vehicle to be as
lightweight with variable alternative power to propel vehicle
directional travel and be as mobile as possible, i.e. hydraulic,
drive shaft, electric, hydraulic over electric, drive shaft over
chain driven gear and or spiral worm gear and using variable
fuel sources such as electrical, LP gases, gasoline, diesel, bio
chemical and even nuclear fuels etc. There is a need for a
solution for a quick directional travel change in the vehicle’s
steering mobility in the field. There is also a need for
improved remote weapons systems. There is a further need
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for improved vehicle durability for an all-terrain vehicle,
during periods of hostile environments such as forest fire or
war.

[0008] In many instances deployment of conventional aid
equipment is not practical or has limited utility. There is a
need for a more effective way to transport aid equipment and
personnel over areas having difficult terrain and for transport-
ing injured persons. In addition, there is need for a vehicle that
can solve all of the above problems.

SUMMARY OF THE INVENTION

[0009] It is an object of the invention to provide an
improved all-terrain vehicle.

[0010] Anobjectis to provide for a multi-independent drive
wheel system for an all-terrain vehicle.

[0011] Yet another object is to provide a joy stick operated
multi-independent drive wheel system for an all-terrain
vehicle with counter rotation, skid steering combination turn
steering (like an automobile) capabilities. In either stand
alone, counter rotation or skid steer, turn steer, or combina-
tion of counter rotation, turn steer, skid steer in direct rela-
tionship to the position in which the joy stick is in at the
moment of forward or reverse or left or right travel as is
determined by the vehicle operator (driver). This can also be
accomplished autonomously as well.

[0012] A further object is to provide a multi-purpose
vehicle.

[0013] Another object is to provide an all terrain vehicle
which is equipped to travel at relatively high speeds and make
directional changes in a quick manner.

[0014] Another objective is to provide a multi-purpose
vehicle for various world climates using multi-method pro-
pulsion technologies, which can be battery power stand alone
or combination driven drive train as for instance battery
power alone would consume large amounts of stored energy
in its batteries in a cold environment as opposed to a warm
climate.

[0015] Another objective is to provide a multi-purpose
vehicle for National Security issues such as Sneek and Peek
operations and Silent Search and Destroy Missions using
various multi-method propulsion technologies and fuel
sources for stealth which can be electrical driven or electrical
over hydraulic driven drive train for silent running.

[0016] Another objective is to provide a multi-purpose
vehicle for Military and National Security issues such as
Explosive Energy Defeat and Ballistic Armor Capabilities
using various composite and or ceramic technologies along
with configured angles and ducting into the shape and or
design of the vehicle shell or body to facilitate in the need for
improved ballistic armor design and capabilities and energy
and pressure release associated with IED’s and Land Mines.
[0017] Another objective is to develop a small lightweight
tactical assault vehicle.

[0018] Another objective is to develop a small manned or
unmanned or manned to unmanned by the methods of using
various broadcast signals such as satellite, broadband, high
band, Ethernet, Bluetooth and algorithms for robotic ground
vehicle’s.

[0019] Still another object is to provide a vehicle which is
equipped for quick exchange of all.

[0020] Another objective is to develop a small lightweight
tactical assault vehicle.

[0021] Another objective is to develop a small manned or
unmanned robotic ground vehicle.
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[0022] Still another object is to provide a vehicle which is
equipped for quick exchange of all its functional components
and aid units.

[0023] Still another objective is to provide not only a light
weight vehicle, but also provide a light weight vehicle incor-
porating an improved fuel efficient propel drive train.

[0024] Accordingly, the present invention is an improve-
ment on the prior invention and is directed to an all-terrain
vehicle. One embodiment of the vehicle includes a first chas-
sis and second chassis hingedly connected to the first chassis,
each of the first and second chassis including a plurality of
wheels which are operably connected to a hydraulic motor (or
other propelling means, such as electric wheel). In this regard,
the connection can be made for up and down movement
(vertical)(oscillation) for unlevel terrain movement compen-
sation and or cross hingedly connected for both up and down
movement (vertical )(oscillation) as well as side to side move-
ment (horizontal)(oscillation) for unlevel terrain movement
compensation. The hydraulic motor is operably connected to
an engine which is operably connected to the first chassis and
can also be connected to the second chassis.

[0025] A transmission pump operably interconnects the
hydraulic motors and engine via hydraulic lines and prefer-
ably connects to a flow divider and or a combination of flow
divider manifolds to regulate hydraulic flow to the wheel
motors and other hydraulic components. There can be a plu-
rality of flow dividers and or flow divider manifolds to regu-
late and distribute flow in the hydraulic lines to each wheel
motor on an equalized basis. Isolation valves can be operably
interposed between the wheel motors and aforesaid compo-
nents. These valves could either manually or automatically be
sensing pressure changes and isolate a damaged wheel motor
from the rest of the hydraulic system preventing loss of power
and hydraulic fluid from the rest of the hydraulic system.
Additionally, sensors can be provided to detect when there is
a pressure differential change in the connections and the
system can preferably automatically as well as manually
actuate the appropriate isolation valves in a manner to main-
tain flow equilibration in the system. Thus, if there is a leak in
one wheel motor or other hydraulic component, this can be
stopped and hydraulic fluid redirected to the remaining wheel
motors and other hydraulic components thereby providing
drive and PTO (Power Take Off) for the remaining wheel
motors and other hydraulic components. The vehicle thus
enables a series of backup drive mechanisms. A central con-
trol processor can be provided on the vehicle and is operably
connected to the sensors and Isolation and speed shift valves
and power system, such as that provided by the engine or
separate battery, to control operation of each of the aforemen-
tioned movable components. Importantly, this provides for
counter rotation of wheels where one side of wheels turn in a
forward motion while at the exact same time the other side of
wheels turn in a reverse motion and vice versa depending on
which direction the operator decides to execute the counter
rotation e.g. (left or right, in forward or reverse), skid steering
where one side of wheels are precluded from moving and the
other side wheels are under power of movement turn steer like
an automobile where one side receives less power than the
other at the wheel motors thereby creating a smooth left or
right turn, as well as forward and reverse movement of
wheels. Preferably, a joy stick can be operably connected to
the control processor and be equipped with contact switches
such that actuation of the joy stick in a predetermined quad-
rant direction or part thereof will initiate one of the aforemen-
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tioned operations of the control processor thereof will initiate
one of the aforementioned operations of the control proces-
sor.

[0026] Inanother embodiment of the invention, the vehicle
includes more than four wheels, such as six and preferably
eight wheels but can contain an even greater number of
wheels which are connected to the vehicle and powered by
independent hydraulic or other propulsion power such as
electric, chain, belt drive, wheel motors. The wheel motors
likewise operably connect to an engine on the vehicle via a
transmission and or hydraulic pump, which is operably inter-
connected to the hydraulic or other propel drive means to the
wheel motors and engine via hydraulic lines and preferably
connects to a flow divider and or combination flow divider
manifolds to regulate hydraulic flow to the wheel motors and
other hydraulic components. Similarly, there can be a plural-
ity of flow dividers and or combination of flow divider mani-
folds to regulate and distribute flow in the hydraulic lines to
each motor on an equalized basis. Isolation valves can be
operably interposed between the wheel motors and aforesaid
components. Additionally, sensors can be provided to detect
when there is a pressure differential change in the connections
and the system can preferably automatically and or manually
actuate the appropriate isolation valves in a manner to main-
tain flow equilibration in the system. Stability can be accom-
plished when traveling over rough ground and includes a
frame having a sealed hull to provide the vehicle with buoy-
ancy. A platform exists on the frame above the hull which
includes a plurality of open surfaces through which a quick
release connector may be inserted to secure a functional unit
or aid unit to the platform.

[0027] The hull can be made of a ballistic proof polymer
composite material and or combination of ballistic proof
polymer and or ceramic materials which includes ballistic
proof characteristics. The units can be a self contained: opera-
tional fire fighting unit; decontamination unit, communica-
tions unit; weapons unit; fuel tank; engine unit; transmission
unit; medical aid unit; troop transport unit; tracking unit;
logistical supply transport unit; construction unit, etc. To this
end, each of these units can be air dropped or sea delivered at
a site to immediately engage the enemy, to make ready,
replenish or repair a required unit. Other features and their
advantages can be apparent to those skilled in emergency or
combat equipment from a careful reading of the Detailed
Description of Preferred Embodiments accompanied by the
following Drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] In the drawings,

[0029] FIG. 1 is a plan view of a vehicle according to a
preferred embodiment of the present invention;

[0030] FIG. 2 is a top partial view of a vehicle according to
the present invention;

[0031] FIG. 3 is aside partial view of a vehicle according to
the present invention;

[0032] FIG. 4 is a schematic of a flow divider and or com-
bination flow divider manifold drive system of the vehicle of
the invention;

[0033] FIG. 5 is a schematic depicting a drive system for
operating at low speed;

[0034] FIG. 6 is a schematic depicting a drive system for
operating at mid speed;

[0035] FIG. 7 is a schematic depicting a drive system for
operating at high speed;
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[0036] FIG. 8is adiagram depicting joy stick and function-
ality thereof;
[0037] FIG. 8A depicts a switch layout of the joystick with

a corresponding directional layout.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0038] Referring now to the figures, an all-terrain vehicle is
generally designated by the numeral 100. One embodiment of
the vehicle 100 includes a first chassis 102 and second chassis
104 hingedly connected preferably to the first chassis 102 by
hinge mechanism 106 which includes a set of side plates 108
extending from a rear the first chassis 102, wherein the side
plates 108 each include an opening 110. This embodiment is
configured for up and down (vertical) (oscillation) unlevel
travel movement compensation and can be modified for cross
hinged connection for both up and down (vertical) (oscilla-
tion) as well as side to side (horizontal) (oscillation) unlevel
travel movement compensation. The second chassis 104 can
include a pair of plates 112 extending forwardly therefrom
and in a manner to be disposed preferably between the plates
108, wherein the side plates 112 each include an opening 114
which can be coaxially aligned with openings 110. A bearing
shaft 118 can be removably disposed through the coaxially
aligned openings 110 and 114 such that to form the hinged
connection.

[0039] Each of the first and second chassis 102 and 104
include a plurality of wheels 120 and 122, respectively, which
can each preferably be operably connected to a hydraulic or
other propel means wheel motor 124 and 126, respectively.
The hydraulic or other propel means wheel motors 124 and
126 can preferably be of a direct wheel mount type, such as
the Bosch Rexroth MCR5-380 which are operably connected
a transmission and or hydraulic pump or a combination of
pumps which are operably connected to an engine 130 which
can preferably be operably connected to the first chassis 102
or optionally second chassis 104. The engine 130 can be a
relatively low horsepower diesel unit, such as 166 horse
power (124 KW) @3500 RPM FPT (Fiat Power Train) diesel
engine.

[0040] Transmission and or tandem combination hydraulic
pumps 132 and 134 can operably interconnect to the hydrau-
lic (and or other propel means) wheel motors 124 and 126 and
engine 130 via hydraulic lines 136A and 136B and 138A and
138B, wherein lines 136 A and 138A can preferably connect
to flow divider 140 and 142 (and or combination of flow
divider manifolds) to regulate hydraulic flow to the wheel
motors 124 and 126 and lines 136B and 138B are return lines
to the respective pumps 132 and 134.

[0041] There can be a plurality of flow dividers and or
combination of flow divider manifolds 140 and 142 to regu-
late and distribute flow in the hydraulic lines 136A and 136B
and 138A and 138B, respectively, to motors 124 and 126 on
an equalized basis. Operably interposed between the flow
dividers 140 and 142, pumps 132 and 134, and motors 124
and 126 are flushing valves 146 for flushing hydraulic fluid to
aid in fluid cooling and excess fluid.

[0042] FIGS. 5-7 depict half of the hydraulic system and
thus it is understood that components not mentioned here are
likewise operatively disposed in the vehicle 100. Recircula-
tion valves 150 can be operably interposed between the wheel
motors 124 and 126 and high speed shift valves 154 operably
connect to one flow divider and or combination of flow
divider manifolds 140. A second speed valve 156 and brake
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valve 157 can be operably interposed between pump 130 and
one of each of the wheel motors 124 and 126.

[0043] A boost valve 158 is operably interposed between
the second speed valve 156 and pump 130 and recirculation
valves 150 and wheel motors 124 and 126. Additionally,
sensors 152 can be provided on all valves 146, 150,154, 156,
157,158 to detect when there is a pressure differential change
in the connections and the vehicle 100 can preferably auto-
matically and or manually actuate the appropriate valves 146,
150, 154, 156, 157, 158 in a manner to maintain pressure and
or flow equilibration in the hydraulic flow. Thus, if there is a
leak in one of the hydraulic lines 136A and 1368 and 138A
and 138B, this can be stopped by actuating one or more valves
146, 150, 154, 156, 157,158 and hydraulic fluid recirculated
to prevent loss of flow to the remaining wheel motors 124 and
126 thereby providing drive for the remaining wheel motors
124 and 126 and wheels 120 and 122. The vehicle 100 thus
enables a series of backup drive mechanisms.

[0044] A central control processor 160 can be provided on
the vehicle 100 and is operably connected to the sensors 152,
valves 146, 150, 154, 156, 157, 158, engine 130, pumps 132,
134, flow dividers (and or combination of flow divider) mani-
folds 140 and 142, battery 162 on the vehicle 100 (i.e., the
power system), joy stick 164 to enable control operation of
each of the aforementioned components. FIG. 8A depicts a
switch 166 of joy stick 164 with an exemplary switch sche-
matic indicating various modes of operation as a function of
direction.

[0045] Importantly, the ability to control the power system
provides for counter rotation of wheels 120 and 122 (e.g. left)
rotate and or drive in forward motion while wheels 120 and
122 (e.g., right) rotate and or drive in reverse motion or vice
versa, skid steering where one side (e.g. left) of wheels 120
and 122 are precluded from moving and the other side (e.g.,
right) wheels 120 and 122 are under power of movement, as
well as forward and reverse movement of wheels 120 and 122
and turn steer capabilities where as wheels 120 and 122 (e.g.,
left) rotate or drive forward at full power and wheels 120 and
122 (e.g., right) rotate or drive at a reduced power or vice
versa which creates a slow, smooth gradual turning like that of
an automobile. Preferably, a joy stick 164 can be operably
connected to the control processor 160 and be equipped with
contact switches such that actuation of the joy stick in a
predetermined quadrant direction or part thereof will initiate
one of the aforementioned operations of the control proces-
sor. For example, the forward movement of the stick 164
moves the vehicle 100 forward, backward movement moves
vehicle 100 back, left or right movement produces a turn steer
and or skid steer of one or the other side wheels 120 or 122 to
effect a turn based on the position of the joy stick at the
moment (e.g. from the point of neutral, half way through the
axis of side travel of the joystick the vehicle will be in turmn
steer mode. As the operator or driver passes the half way axis
point the vehicle 100 transitions into the skid steer mode then
onto the counter-rotation mode), a diagonal movement pro-
duces a turn steer mode of the wheels disposed on opposite
sides of the vehicle 100. The vehicle 100 includes more than
four wheels, such as six and preferably eight wheels but could
be of even a greater number of wheels which are connected to
the vehicle and powered by independent hydraulic and or
other propel means wheel motors.

[0046] The vehicle 100 can be made of polymer composite
and or ceramic materials which includes ballistic proof char-
acteristics. Additionally, the vehicle 100 can include one or
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more self contained operational fire fighting unit; decontami-
nation unit, communications unit; weapons unit; fuel tank;
engine unit; transmission unit; medical aid unit; troop trans-
portunit; logistical supply transport unit; construction, etc. To
this end, each of these units can be air dropped and or sea
borne delivered at a site to immediately engage the enemy, to
make ready, replenish or repair a required unit.

[0047] The wvehicle 100 can be equipped for “quick
exchange” of all of vehicle functional mechanical compo-
nents, weapons armaments and equipment configurations and
towing capabilities. Vehicle 100 can be lightweight and stable
for traversing over rough terrain and can have a chassis frame
system.

[0048] The vehicle 100 can be designed keeping in mind
heights, widths and length characteristics to match the
heights, widths and lengths of various aircraft cargo holding
bays to include aircraft width threshold. A cab or crew area
200 can be designed in a user friendly manner so radios and
other equipment, such as the joy stick 164 and processor 160
are easily operated within easy reach of the individual. Stor-
age containers can also be designed in such a manner to
facilitate easy to reach, store and retrieve battleficld gear
(MOLLE gear, Alice packs, CLBVs-combat load bearing
vests, BCFG-basic combat field gear, etc.

[0049] A protective cage 103 can be provided on the chassis
102 for the occupant and or occupants. Communications,
special operations, laser, search, rescue, medical, surveil-
lance, cargo, transport, construction, fuel tank, vehicle
engine, transmission, propulsion pumps, wiring connectors,
wire harnesses, instrument panels, access panels, computer,
doors, windows, hatches, sensors, imaging equipment can
preferably be operatively connected to the chassis 102 and or
chassis 104.

[0050] The chassis 104 can include functional engines fire-
fighting equipment 200 including a water tank, 201, dual
engine pumps 202 and hoses with nozzles 204 all of which are
operatively interconnected. Additionally, foam systems, dry
chemical systems, split cell foam tanks, mechanical compo-
nents, electrified water and or slippery slime tanks, micro-
wave impulse equipment, water cannon, hazardous materials
decontamination, weapons armaments, construction aid tools
and packages can be provided.

[0051] The firefighting equipment 200 preferably includes
cross over capabilities to perform hazardous material decon-
tamination operations by merely the flip of an electronic
switch and or a manual over-ride to the valve flow system. The
fighting equipment 200 can be equipped with quick release
pump systems that can provide various pressure and volume
outputs to flow sufficient volumes of water and or foam and or
dry chemicals in a fire and or hazardous materials decontami-
nation mission from a distance that can not endanger the
operator of the vehicle 100 and enable one to quickly change
from one flow rate and pressure to another as the mission
dictates such as from fire to hazmat to weapons to DEW
(Directed Energy Weapons) to crowd control in seconds. The
fighting equipment 200 can include pump systems which
have the capabilities to quickly change from flow rates and
pressures of High Pressure/Low Volume, to Low Pressure/
High Volume, to Low Pressure/Low Volume, to High Pres-
sure/High Volume in “joint” work together or independent
pump systems and all pump systems can be draft capable,
such as gross decontamination of men and equipment to
include vehicles, downed aircraft, buildings, civilians, ect; in
remote areas of the world during or after a chemical agent and
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or gas agent (Dirty Bomb), release by an opposing enemy or
terrorist cell. Hose and attachment therewith can preferably
be equipped to have quick release couplings. The fighting
equipment 200 can be self powered (i.e., dual engines 202) or
can be powered by the vehicle engine 130 through stacked

hydrostatic PTO (Power Take Off) or hybrid electrical drive
systems. Vehicle and secondary engines of the combustion
type can be electrically started and all engine horse powers
can be predetermined to be capable to give the necessary
power to drive the intended function(s) of the engine.

[0052] The tank 201 can be used for fire-fighting and
includes a sloshless baffle system. The baffle system includes
a plurality of panels disposed transversely to one another
using both horizontal and vertical plates of various thick-
nesses depending on the size of the tank (for structural sta-
bility) utilizing varying sized holes in each panel (e.g., hole
sizes ofless than about an inch can be used). The baffle system
provides for relatively constant fluid level within the tank 201.
The baffle system prevents uncontrolled upward, downward
and side to side fluid movement in rough terrains, sudden
stops and starts, and most importantly sudden or quick turns
that suddenly transfers the fluids weight energy dangerously
in different directions. This also provides the vehicle 100
better stabilization and control characteristics at higher
speeds during tight or sharp maneuvering as well as on rough,
steep or unleveled terrains. The tank 201 is equipped with
pump 202 for providing various pressure and volume outputs
to shoot sufficient volumes of water and/or foam and or/dry
chemicals toward a fire from a distance that can not endanger
the operator of vehicle 100. The user/operator can thereby
quickly switch from one flow rate and/or pressure to another
as needed. Hoses can preferably be provided with tank 201
and are of a quick connect end couplings as is known in the
art.

[0053] Shock absorbers can be employed on the vehicle
100. Alternatively, it may be preferred to use low pressure
tires (15 to 25 psi) that provide both shock absorption as well

as a very low ground pressure achieving a 10 to 15 psi ground
pressure using only the tires and 5 to 10 psi with the tread/
track system employed. This would enable the vehicle 100 to

operate with or without a shock absorption system. Shock
absorbers can be employed on

the vehicle 100 with quick release capability or a pneumatic
system employed to control air volume in the wheels 120 and
122 to enable the vehicle to operate with or without shock
absorbers. The present invention also contemplates that by
removing the need for central tire inflation systems, this
would eliminate the confusion the driver or crew faces while
in, or after, a combat situation to select from snow/mud, cross
country/highway tire control settings.

[0054] It is contemplated that a direct drive system can be
employed wherein one or more wheels is driven by a drive
shaft with suitable yoke connections, a hydrostatic drive
transmission or via a hydraulic system as is known in the art.
One or more drive systems can be employed on the vehicle
100 providing the user with multiple drive mechanism
options.

[0055] The multi steering capability enables the vehicle
100 to be placed into a highway mode of steering like that of
an automobile on standard paved and unpaved road networks
and then changed to skid steer type steering or counter rota-
tion steering for greater steering mobility when needed as in
combat escape and evade or weapons set up and deploy
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maneuvers, rough terrain or congested areas such as city
streets enabling all vehicles to turn within the length of its
own radius.

[0056] The aforesaid components making up the drive sys-
tem can be controlled by a processor 160 which can respond
from the joy stick 164 input. The drive system can be pro-
grammed to be fully automatic through all speeds or manu-
ally controlled. The drive system can also have program-
mable down-shift inhibit points programmed into the
processor 160 which would prevent the drive system from
reacting to a shift or directional signal if the action would
result in an engine over-speed and/or damage situation or to
prevent accidental directional shuttle shifting at speeds which
would cause a drive line package damage, premature counter
rotation, skid steer movement or operator’s discomfort, i.e.,
neck and back injuries, (whip lash).

[0057] The vehicle’s processor 160 can be reprogrammed
to fit the vehicle 100 particular mission needs as it is deter-
mined or redetermined and employ on board diagnostics sys-
tem which can be monitored remotely. This can be accom-
plished through radio frequencies, cell, digital, satellite,
infrared signals from aircraft such the U.S. Air Force Predator
and other aerial drone aircraft.

[0058] The vehicle 100 is designed to be drivable on uneven
ground, on mud, through deep water, or on other surfaces a
regular automobile or truck cannot be driven on. To achieve
this effect, the vehicle can be relatively lightweight, having
eight, ten or twelve-wheel drive or more, which can prefer-
ably be sealed against water intrusion to critical engine and
transmission parts. Weight reduction can be achieved by
using various polymers which also have ballistic proof capa-
bility.

[0059] This combination also has several important advan-
tages, such as the ability to transport a pump or other device
to direct the water, foam and dry chemicals at the fire, as well
as decontamination solutions for decon missions. For
example, the pump can force the water, foam and dry chemi-
cal and decon solutions through the hose at a higher velocity,
thus allowing the firefighters to attack the fire or decon objec-
tive from a greater distance than if they were on foot. Further-
more, while it is not practical for a firefighter or group of
firefighters to carry a water cannon and then hold and operate
it by hand, the present invention does permit the transporta-
tion of the water cannon, thus enabling the firefighters to
attack the fire or decon objective from an even greater dis-
tance. The water cannon is as well capable to shoot streams of
water (straight streams, fog, wide streams) of just water,
foam, dry chemical or decon solutions in any combination
and can be remotely controlled either wirelessly or wired in
manned, unmanned and autonomous modes as well the water
cannon can be operated manually in the case of a system
failure.

[0060] Another important feature ofthe present invention is
that the tank, hoses, and pump may be readily removed from
the vehicle through the use of quick-release devices. Assum-
ing the water and foam tanks are empty, four firefighters
should easily be able to remove the fire-fighting equipment,
which would enable the vehicle to be used during a search and
rescue. A remote controlled crane can be mounted on the rear
of chassis 102 can also be used to facilitate in the removal of
any of the aforementioned package components. The back
portion, or rear deck, of the vehicle is capable of carrying two
injured persons while two emergency personnel ride in the
vehicle’s passenger area. Consequently, transforming the
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vehicle and enabling it to be used for a different purpose
reduces the number of vehicles required and provides greater
flexibility to the firefighters, military personnel or other emer-
gency personnel who use the device.

[0061] Theuse of a pump mounted to the all terrain vehicle
which is capable of pumping water from a lake or stream onto
a fire is another feature of the present invention. This feature
reduces the need to transport water to the site of the fire or, in
the alternative, makes it easier to transport water pumping
equipment to the body of water to be used infighting the fire.
[0062] It can be apparent to those skilled in the art of fight-
ing fires in remote areas that many modifications and substi-
tutions can be made to the preferred embodiments described
above without departing from the spirit and scope of the
present invention. For example, vehicle 100 may also be
provided with a winch 180 or other equipment that can aid the
vehicle in its fire-fighting mission or during a search and
rescue.

[0063] The tank 201 can preferably have a recessed top for
storage of hoses, multiple 100-foot hoses, and a large fill
orifice, a screen to filter debris that would otherwise clog
hoses, pump 202 to refill the tank 201 from lakes, ponds, or
streams. Additionally, the tank 201 includes a master drain for
flushing and cleaning the tank. In addition, a water cannon
may be provided with vehicle 100 and located adjacent the
operator to enable use thereof.

[0064] Manual controls provide for operation of the vehicle
100. However, the operations of each unit described herein
can be performed by remote control as part of processor 160
which is operably quick connectable to the vehicle 100 hav-
ing suitable connections therewith for each aforesaid compo-
nent as well as transceiver equipment associated therewith
enabling the processor 160 to be reprogrammed on a need to
need basis. This enables the vehicle 100 to be remotely con-
trolled via line of sight, gps, or by air via aircraft such as the
so-called “Preditor.”” Remote control mechanics, servos,
hardware, wiring harnesses can be quick releasable to facili-
tate easy replacement of any faulty components in case of
damage or failure. A manual over-ride can be incorporated
should the vehicle 100 need to be taken out of autonomous,
unmanned mode for whatever reason and vice versa.

[0065] For example, in an instance where as the operator
could become incapacitated on a mission, the vehicle 100 via
radio, satellite, cell, Modbus, serial communications, remote
serial communication ports, digital or IR (infrared) signals
can be placed into remote control operation to continue the
mission as well as performance and other informational data
can be transmitted and received by a second or more party
remote from the vehicle 100. This can be accomplished
through methods such as using the SAE (Society of Automo-
tive Engineer’s), J-1939 standard reader’s protocol using the
engine and transmission ECM (Engine Control Module) and
ECU (Engine Control Unit) and transmission data reader’s
through the use of pressure regulators linked with On Board
Diagnostics (OBD-2) 16 or more pin connector linked to
various communication signals such as “Blue Tooth”, com-
munication transmissions to send all relevant and pertinent
engine, transmission, weapons system data to and from the
aircraft allowing the aircraft and the vehicle 100 to commu-
nicate with each other through vehicle 100’s on-board com-
puter software to convert any incoming wide spectrum of
broadband signals, radio frequencies (UHF, VHF, Low Band,
High Band, etc.) cell, satellite, digital or IR (Infra Red) sig-
nals into electrical impulses to engage servo’s attached to
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vehicle 100 steering, braking, engine, transmission, weapons
deployment and engagement systems, etc., allowing the air-
craft to be the forward observers eye’s (FO), for guidance to
the vehicle 100. For instance, the aircraft informing the
vehicle 100 that it’s approaching a ravine and informing the
vehicle 100 that it needs to down shift the transmission into a
lower gear ratio for more power to negotiate itself at a slower
speed to drive into the ravine and having the power to climb
back out of the ravine. All pertinent data transmissions can be
sent back and forth allowing for all systems monitoring such
as vehicle speed, rpm, water temperature, oil pressure, gear
transmission, electrical input and output, weapons diagnos-
tics to include arming and disarming as well as including
weapons selection if equipped with multiple weapons sys-
tems, water tank level, foam tank level, pump water pressure
etc.

[0066] Switch functions within the vehicle 100 can be
enabled to perform multiple use, dual functional e.g.; head-
light switch will control the functions of the headlights but
can also become the firing switch for the weapons systems
and the windshield wiper switch controlling the wind shield
wipers but also being capable of becoming the deployment
activation switch for the missile launcher or grenade launcher
deployment. All switches and switch functions can be repro-
grammed or turned off rendering them non-usable to include
the engine and transmission in the event the vehicle 100 is
commandeered by the enemy using radio, cell, satellite, digi-
tal, IR signals etc. via aircraft.

[0067] Sensors including Multi-function RF, UAV, Tri-
Band Radar, Active Protection Radar, unattended sensors
network Sensor Technologies in (Ku, Ka, W-Band, etc.), can
be employed into the vehicle 100 using a single electronically
scanned antenna (ESA), that are high performance, electric
field tunable and temperature insensitive that can be shared
between all of the vehicles sensors. Doing so can help to cut
costs, lower power consumption and reduce the over-all
weight of all of the vehicle 100.

[0068] As the trend continues from heavy forces to a much
lighter, faster and mobile force this inevitably places more
constraints on current sensor systems for engagement lethal-
ity and survivability issues. It is contemplated that the vehicle
100 can include improved thermal sensors integrated with
cool thermal systems incorporating wide fields of view and
narrow fields of view giving the ability to scan more of the
field to then zoom and detect various targets. The vehicle can
meet the challenge by integrating N-MEMS networked sen-
sor systems and integrated sensor functions and technologies
with an end result of better surveillance; active protection,
command guidance, field combat recognition, active/passive
target acquisition, combat identification, weapons guidance,
secure point to point communications, networks for situ-
ational awareness and signal intercept sensors that are
reduced in size to fit into reduced space that can become
integral to help to ensure the survivability of the future light-
weight operator within smaller lighter weight vehicles.

[0069] Another benefit over traditional mechanically
scanned antennas can be the added ability to reposition the
antennas beam instantly to any given position within the
coverage area of the sensors without having to manually or
physically move the antenna. Additionally, technologies such
as phased array and true-time-delay technologies, using fer-
roelectric tunable phase shifters, tunable filters for digital
receivers, tunable impedance transformers to reduce loss due
to impedance mismatch, MEMS phase shifters, millimeter
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wave integrated circuits (MMICs), and optical control of
microwaves in a phased array antenna can be employed. The
Rotman lens beam forming technologies for true-time-delay,
multiple simultaneous beams can be generated to cover a
broad band of the RF spectrum for multifunction RF sensing.
By applying multi-function radio frequency electronically
scanned antenna sensors, real beam radar, direct digital syn-
thesizer and field programmable gate array processing tech-
nologies designed for the architecture of vehicle 100. Algo-
rithms of the sensors can be integrated into the vehicles
package, wherein a multi-functional sensor system with two-
dimensional electronically scanned antennas, integrated
receiver/exciters, flexible waveform synthesizers, high
throughput signal processors can compliment the architec-
tural design of all vehicle 100. This reduces the number of
antennas and interfaces on the vehicle 100 and can enhance
the operability and infuse the inclusion of a multi-functional
operating platform that is compact to fit within the scope of
the vehicle package.

[0070] EO/IR image processing, algorithm technologies
can also be incorporated into the vehicle 100 to maximize
detection, clutter rejection and identification capabilities of
various sensors and missile detection systems. In finding,
detecting, engaging and then eliminating threat targets in a
battlefield situation, one can encounter situations of partial
occlusion to total obscurity. By receiving additional informa-
tion in the form of multiple views of a potential target through
a moveable or moving sensor platform, compiled with recon-
naissance data available along with information from addi-
tional sensors provide multiple views of the target. Sensors
include broadband and multi-spectral passive infrared sen-
sors, imaging laser sensors and hyper-spectral imaging sen-
sors with spatial clutter rejection technologies, and “Acoustic
Battle Field” sensors, can also be incorporated into the
vehicles design signature. Acoustic sensors built into the
vehicle 100 are passive by their nature and can provide real
time, non line of site tracking and identification of enemy
battlefield targets. Infrasonic sensors provide long range
detection and target locating, electronic warfare (EW), coun-
termeasures (ECM), and long range radio transmitters (e.g.
base station to satellite), platform (combination or stand
alone) systems can also be incorporated into the vehicles host
of sensors and electronics. Beam-forming, target classifica-
tion, identification algorithms, target tracking (using lines of
bearing), signature molding and battlefield information vali-
dation can be incorporated into the vehicle 100. By incorpo-
rating these imaging processing systems and acoustical
battlefield sensor technologies into the vehicle platform, the
vehicle 100 includes information systems which can be able
to track helicopters, locate small arms (individual or sniper),
and large (artillery), caliber gun and missile signatures, and
track and identify other ground vehicles and importantly the
vehicle operator and data analysts, preventing combat fatigue
and information overload. The invention significantly
reduces decision making in a combat situation by providing a
myriad of capabilities herein described and can sharpen the
operator’s situational awareness, confidence and morale
where needed in performing one’s job.

[0071] Ultra-Wideband Foliage and Ground Penetrating
Radar technologies can also be incorporated into the vehicle
100. Low frequency imaging radar technologies, “UltraW-
ideband” (UWB), “Synthetic Aperture Radar,” (SAR), and
electromagnetic modeling and Short-Pulse Ground Penetrat-
ing Radar technologies can be provided in the vehicle 100 and
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can provide the ability to reliably detect a stationary vehicle
hidden under foliage as well as subsurface targets such as
buried mines and even unexploded ordnance. Other benefits
to employing this technology can be detecting negative
obstacles (ditches, ravines, cliffs, ponds, lakes, streams, etc.),
as well as positive obstacles (rocks, trees, buildings, vehicles,
bridges, etc). This enhances the vehicle 100 in the autono-
mous, unmanned robotic mode. Another critical initiative that
can be achieved by employing these technologies into the
vehicles system package is to counter-mine, humanitarian
demining, and unexploded ordnance (environmental reme-
diation), operations that confront present systems today.

[0072] Further, software programs can be included into
computer processor 160 of the vehicle 100 can include Cobra
Command Post Computer Package consisting of Bio-Watch,
Guardian Qualitative Assessment Tool (G-QAT), Decision
Support System (DSS), Embedded Resources, Guides for
Response to include Forensic, Emergency Response, Jane’s
Chem-Bio, NDPO on Scene Commander’s, USAMRIID
Medical Management of Biological Casualties, USAMRIID
Medical Management of Chemical Causalities, AFRRI
Medical Management of Radiological Casualties, MSDS
Material Safety Data Sheets, BDR Bomb Dictionary Reader,
RIDS Response Information Data Sheets, AIT Agent ID Tool,
NFPA 704 Placard Tool, PPE Personal Protective Equipment,
Glossary Tool, TSWG Terrorist Bomb Threat Evacuation
Distance Tool, TSWG Damage and Injury Distance Card
Tool, START Simple Triage And Rapid Treatment Tool, Form
Completion Tool, SOP Standard Operating Procedures Tools,
Checklist Tools, Incident Reporting Tools and IED tools. The
CoBRA Command Package is compatible with electronic
mail, wireless communications, local area network (wired or
wireless), Internet file transfer and manual file transfer using
a disk or other media. The CoBRA Incident Report can carry
with it attachments, including digital imagery, standard report
forms, or other digital documents. This greatly facilitates data
transfer on-scene and provides a definitive record of activities
during or after an incident. In addition CoBRA uses the XML
open data standard for creating incident reports, allowing
CoBRA incident reports to be digested by third party data
base and records management systems. Since the checklists
and guidelines in CoBRA support a variety of different types
of emergency response, the use of CoBRA at all levels of an
Incident Command System greatly facilitates the situational
awareness of unit commanders, overall incident command-
ers, and any subsequent follow-up investigations, or other
software programs known in the art can as well be incorpo-
rated into vehicle 100.

[0073] One computer system in the vehicle 100 is of the
type that can be quickly released and be removable so that in
the event a solder or other operator has to abandon the vehicle
100 in an event such as the vehicle becomes incapacitated or
inoperable due to attack or equipment failure the vehicle 100
operator and crew can perform an escape and evade taking all
collected information and data with them as well as still
having a working GPS system in the computer to assist in
escape and evade as well as extraction and search and recover
missions.

[0074] Each of the structural components can preferably be
made of ballistic proof material, steel or other suitable mate-
rial to enable the multiple functions of land and water use to
be carried out. Each of the units described is exemplary for
use with the invention and not intended to so limit the inven-
tion, rather modifications of these units are intended to be
covered hereby.
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[0075] The composite and or ceramic armor ballistic resis-
tant materials used in making the various components inte-
rior/exterior of the vehicle 100 integrate advanced polymer-
matrix, ceramic-matrix and metal-matrix composite
materials which are preferably lightweight, quick exchange
mission tailored having very high strength and brittle fibers
which are combined with chemically resistant resins capable
of being drawn out into thin layers and used as a building
block to form an end result bulk material having a strength
and stiffness nearing that of the fibers with the chemical
resistance properties of the polymer.

[0076] Composite and ceramic materials can be used for
both mobility and survivability as well as to achieve energy-
absorbing armor equivalent to that of steel for ballistic pro-
tection while achieving a weight reduction factor of less than
one-third the weight of steel. The composite materials that
include two or more physically distinct and mechanically
separable materials mixed in such a fashion that the disper-
sion of one material into the other material achieves the opti-
mum physical characteristic properties desired for this
project. A characteristic property of the constituent material is
that of high-stiffness and high-strength reinforcing material
that usually consists of a stand alone (a single/particular fiber
type), fiber or multiple fiber types such as graphite, glass,
Kevlar™, carbon, Aramid™, to include Nano Composite
Technologies (also known within the art), of various woven
and inter-woven flat or tubular fibers or particles (cut,
chopped at various lengths, ground to various consistencies
of sizes of particles as well as braided or roped type designs
can be used. The use of reinforcing materials either poly-
meric, such as polyethylene, polypropolene, such as Nylon 6
or Nylon 66 or ceramic or thermo-plastics and Long Fiber
thermo-plastics that achieve very high strengths and stiffness
at low densities. Another constituent material to be used can
be a continuous “matrix” type i.e., (ceramic, polymer, metal-
lic, thermo-plastics or Long Fiber thermo-plastics), materials
that can surround and envelope the reinforcing material to
permeate the open space between the fibers or particles being
used. Heat and/or pressure-based processing of the composite
material matrix along with the reinforcing materials, using a
variety of different techniques can result in the composite
material matrix creating a composite ballistic resistant armor
capable of defeating a wider range of small arms calibers and
directed energy threats ata higher mass level of efficiency. For
instance, a woven and or interwoven design layer of flat fibers
in a front configuration layer, followed by woven and or
interwoven braided or rope type design fibers configured in a
secondary layer, followed by another layer of woven and or
interwoven flat fibers design configured in a third layer, (fol-
lowed by more consecutive layers if needed), impermeate
with a host of different resin types (also known within the art),
being encased within a variety of thermo-plastic and Long
Fiber thermo-plastics polymers, (that are also known within
the art).

[0077] This provides reduced weights, lower profile signa-
tures, reduced overall composite thicknesses, ending with
lower composite armor manufacturing costs. Other armoring
techniques can be incorporated along with the composite
material matrix; for example, using both positive and
reversed polarity electromagnetics along with liquid chemi-
cals that destroy the physical properties of various munitions
as an example, copper or lead bullets embedded into the
composite materials matrix, electrified plating and electrified
encapsulated ceramics to destroy the threat of explosive war-
heads, chemical energy warheads, shaped charge/tandem
shaped charged/precision shaped charged warheads, explo-
sively formed penetrators and the impact of high velocity
kinetic energy penetrators. Further materials which can be
employed include Non-Explosive Reactive Armor (NxRA),
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and Non-Energetic Reactive Armor (NERA), capable of pos-
sessing a good multi-hit ratio against shaped charged war-
heads, (NREA when used with other armors) as well as both
armors are considered to be passive armor technologies that
are inexpensive and relatively easy to integrate. NXxRA uses
gas generating or other non-explosive materials to create an
energetic drive material with-in the armor; and Momentum
Transfer Armor (MTA), technologies used in small compact
modular configurations that use explosively launched small
bars to collide into the side of kinetic-energy penetrators and
destroy them through fracturing, deflection and rotation.
MTA along with composite matrix materials could reduce
volume and weight of an explosive charge needed to destroy
a wide range of enemy munitions; Smart Armor (SA) is also
another reactive armor technology that can be integrated with
composite material matrix using sensors in conjunction with
microprocessors in the armor as a threat defeat characteristic
reducing the size, weight and space needed to employ the
armor. The sensors would determine the location of the muni-
tions impact, velocity, and diameter while the microprocessor
calculates the time when the armor should be deployed.
Explosive Reactive Armor (ERA), and Self Limiting Explo-
sive Reactive Armor (SLERA), technologies could as well be
possibly incorporated with the composite armor matrix mate-
rials. ERA is the single most effectively proven technology
for destroying explosive and kinetic-energy anti-armor muni-
tions.

[0078] Both ERA and SLERA armor technologies produce
good multi-hit capabilities with-in modular configurations
and both are inexpensive and easy to fabricate. Advanced
ERA designs are considered to be advanced technologies
providing protection against many anti-armor munitions.
SLERA uses an explosive charge in an arrangement that
limits the production of power generated from the initial blast
of the charge to a controlled space. This produces a reduced
performance when compared to the characteristics to ERA
armoring technologies, however the reduced blast reaction
does contribute to a reduced shock on the vehicles structure as
well as the SLERA modules themselves. SLERA can be a
passive armoring material with explosive charges designed
with increased safety in mind, i.e., the vehicles reaction with-
in itself as well as behavioral reactions with other advanced
technologies to include the vehicles electronics systems and
threat distinction systems.

[0079] The hull (bottom section) of the vehicle 100 can
preferably be shaped in such a configuration as that of a boat
in a slight curved V shape with angles from 1 degree to 95
degrees and may be greater that accomplish two separate
tasks. (Task1) The hull of vehicle 100 can facilitate amphibi-
ous operations that accomplish three different sub tasks being
(1) eliminating water drag on the vehicle as it moves through
the water, (2) water build up distribution in front of and to the
sides of the vehicle 100 (which slows the movement and
turning capabilities of the vehicle 100), (3) significantly
enhances both the movement directional speed i.e. forward or
reverse and significantly enhances the turning capabilities left
or right as well of vehicle 100. (Task 2) Upper body 105 and
lower body 107 of vehicle 100 can facilitate land and sea
borne operations in relationship to ballistic resistant proper-
ties and Explosive Energy Dispersion, (EED), in relationship
to IED’s (Improvised Explosive Devices) and other explosive
devices i.e. (land mines and or water mines), that accomplish
two sub tasks. (Sub-Task 1) The hull uses angles of 1 degree
to 95 degrees or greater significantly enhance ballistic pro-
jectile defeat by creating a ricochet effect thereby increasing
the effectiveness of the used method of armor. Using varying
degrees of angles in different configurations using different
thicknesses within the armors configuration can create a
pocket and or channel the trajectory path of the munition into
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this pocket to catch or trap the munition or channel and deflect
the munition into a different trajectory away from a crucial
portion of the vehicle 100. (Sub-Task 2) The hull can use the
same 1 degree to 95 degree angles or greater incorporated into
configuration geometry into both the upper and lower body of
vehicle 100 which accomplishes explosive blast energy dis-
persion away from the vehicle 100. The lower body of vehicle
100 would also incorporate blast ducts using 1 degree to 95
degree angles in a shape configuration of duct channels
formed within or incorporated onto the lower body of vehicle
100 that would give the energy and or pressure release of the
blast a directional path to follow leading away from the
vehicle 100 and critical components of the underbody and
side components of the vehicle 100 such as wheel mounting
hubs, tires and other critical components.

[0080] The above described embodiments are set forth by
way of example and are not for the purpose of limiting the
present invention. It will be readily apparent to those skilled
in the art that obvious modifications, derivations and varia-
tions can be made to the embodiments without departing from
the scope of the invention. Accordingly, the claims appended
hereto should be read in their full scope including any such
modifications,

derivations and variations.

What is claimed is:

1. An all-terrain vehicle, which includes

a first chassis and second chassis hingedly connected to

said first chassis to permit vertical oscillation between
said first chassis and second chassis by way of a first set
of side plate surfaces on a rear of said first chassis having
an opening therein and a second pair of side plate sur-
faces on a front end of said second chassis having an
opening therein, and wherein said opening are coaxially
aligned to receive a bearing shaft therein and hingedly
connect said chassis, each of said first and second chas-
sis including a plurality of wheels which are operably
connected to a hydraulic motor; said hydraulic motor
operably connected an engine which is operably con-
nected to said first chassis; a transmission pump oper-
ably interconnects said hydraulic motor and said engine;
and a flow divider operably interconnects said transmis-
sion pump and said hydraulic motor to regulate hydrau-
lic flow to said hydraulic motor.

2. The all-terrain vehicle of claim 1, wherein each said
hydraulic motor, said flow divider, said transmission pump,
and said engine are operably interconnected via hydraulic
lines.

3. The all-terrain vehicle of claim 2, which is further char-
acterized to include flushing valves connected to said hydrau-
lic lines.

4. The all-terrain vehicle of claim 2, which is further char-
acterized to include a processor operably connected to at least
two of said flow dividers to regulate and distribute flow in the
hydraulic lines to each said wheel on an equalized basis.

5. The all-terrain vehicle of claim 2, which is further char-
acterized to include valves connected to said hydraulic lines
and operably interposed between said hydraulic motor and
said transmission pump.

6. The all-terrain vehicle of claim 2, which is further char-
acterized to include a processor operably connected to and for
controlling valves connected to said hydraulic lines and oper-
ably interposed between said hydraulic motor and said flow
divider.

7. The all-terrain vehicle of claim 3, which is further char-
acterized to include a processor operably connected to said
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hydraulic lines to detect a pressure differential change in said
hydraulic lines and actuate said valves in response to said
pressure differential change.

8. The all-terrain vehicle of claim 5, which is further char-
acterized to include means connected to said hydraulic lines
to detect a pressure differential change in said hydraulic lines
and actuate said valves in a manner to maintain pressure
equilibration in the hydraulic lines.

9. The all-terrain vehicle of claim 6, which is further char-
acterized to include means connected to said hydraulic lines
to detect a pressure differential change in said hydraulic lines
and actuate said valves in a manner to maintain pressure
equilibration in the hydraulic lines.

10. The all-terrain vehicle of claim 7, which includes a
central control processor operably connected to at least one of
said detection means, said valves, said hydraulic

motor, said engine, said transmission pump and said flow

divider to control operation thereof.

11. The all-terrain vehicle of claim 10, which includes a joy
stick operably

connected to said control processor and be equipped with a

contact switches such that actuation of said joy stick in a
predetermined direction controls operation of at least
one of said valves, said hydraulic motor, said engine,
said transmission pump and said flow divider to control
movement of said vehicle.

12. The all-terrain vehicle of claim 1, wherein said vehicle
is further characterized to include more than four of said
wheels each powered by a hydraulic motor.

13. The all-terrain vehicle of claim 10, which includes a
communications unit operably connected to said central pro-
Ccessor.

14. The all-terrain vehicle of claim 1, which includes a
weapons unit connected to

one of said first and second chassis.

15. The all-terrain vehicle of claim 1, which includes a
communications unit connected to one of said first and sec-
ond chassis.

16. The all-terrain vehicle of claim 1, which includes a
firefighting equipment unit connected to one of said first and
second chassis.

17. The all-terrain vehicle of claim 10, which includes a
firefighting equipment unit connected to one of said first and
second chassis and wherein said firefighting equipment unit is
operably connected to said central processor.

18. The all-terrain vehicle of claim 1, which includes a
microwave impulse equipment unit connected to one of said
first and second chassis.

19. The all-terrain vehicle of claim 10, which includes a
microwave impulse equipment unit connected to one of said
first and second chassis and wherein said microwave impulse
equipment unit is operably connected to said central proces-
sor.

20. The all-terrain vehicle of claim 1, which includes a
water cannon unit connected to one of said first and second
chassis.

21. The all-terrain vehicle of claim 10, which includes a
water cannon unit connected to one of said first and second
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chassis and wherein said water cannon unit is operably con-
nected to said central processor.

22. The all-terrain vehicle of claim 1, which includes a
surveillance unit connected to one of said first and second
chassis.

23. The all-terrain vehicle of claim 10, which includes a
surveillance unit connected to one of said first and second
chassis and wherein said surveillance unit is operably

connected to said central processor.

24. The all-terrain vehicle of claim 1, which includes an
unit imaging equipment connected to one of said first and
second chassis.

25. The all-terrain vehicle of claim 10, which includes a
surveillance unit connected

to one of said first and second chassis and wherein said
imaging equipment unit is operably connected to said
central processor.

26. The all-terrain vehicle of claim 1, which includes a field
sensor unit including one of multi-function Rf, UAV, Tri-
Band Radar, Active Protection Radar, and unattended sensor
network in Ju, Ka and W-Band connected to one of said first
and second chassis.

27. The all-terrain vehicle of claim 10, which includes a
field sensor unit including one of multi-function Rf, UAV,
Tri-Band Radar, Active Protection Radar, and unattended
sensor network in Ju, Ka and W-Band connected to one of
said first and second chassis and wherein said field sensor unit
is operably connected to said central processor.

28. The all-terrain vehicle of claim 1, which is further
characterized to include hull having and upper body and a
lower body wherein each said body has includes sides with an
incline slope from between about 1 degree to 95 degrees and
wherein said hull is characterized from bottom to top with
said lower body transitioning from narrow to wide and said
upper body transitioning from wide to narrow.

29. An all-terrain vehicle, which includes:

a first chassis and second chassis hingedly connected to
said first chassis, each of said first and second chassis
including a plurality of wheels which are operably con-
nected to a hydraulic motor;

said hydraulic motor operably connected an engine which
is operably connected to said first chassis;

atransmission pump operably interconnects said hydraulic
motor and said engine;

a flow divider operably interconnects said transmission
pump and said hydraulic motor to regulate hydraulic
flow to said hydraulic motor;

wherein each said hydraulic motor, said flow divider, said
transmission pump, and said engine are operably inter-
connected via hydraulic lines;

valves connected to said hydraulic lines; and

a processor operably connected to said hydraulic lines to
detect a pressure differential change in said hydraulic
lines and actuate said valves in response to said pressure
differential change.

sk sk sk sk sk
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The Design concept is of an all terrain vehicle that can be quickly converted
to cover a broad range of applications; Weaponry, Fire Fighting, Rescue, etc.
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ALL-TERRAIN HOSTILE ENVIRONMENT Another objective is to develop a small manned or
VEHICLE unmanned autonomous ground amphibious vehicle.

This application claims the benefit of earlier filed applica-
tion U.S. Ser. No. 60/601,451 filed Aug. 13, 2004.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a multi-purpose all-terrain
vehicle. More specifically, the present invention is directed to
an all-terrain hostile environment vehicle equipped with vari-
ous aid units such as quick exchange medical, hazardous
material, search, rescue, communications, fire fighting, and
weapon units which can be deployed in remote areas or areas
not accessible by paved roads.

2. Discussion of Background

Current hostile terrain vehicles of the type used in police,
rescue and military applications have historically included
tanks, trucks and jeeps, for example. While these vehicles
have been effective, they have not been found very efficient
for quick response scenarios in certain hostile environments
i.e., (terrain as well as inclement weather particularly when
the two are mixed). Further, due to the very nature of the
conditions in which the vehicles can be deployed, one or more
of'the vehicles mechanical or armaments, equipment compo-
nents can become damaged or disabled during the vehicles
use. They are often too large, slow moving, or ill-equipped to
handle a variety of potential deployment needs in which now
require relatively light weight, fast moving, highly mobile,
low profile signature vehicles which can be rapidly deployed
onto land or water and quickly equipped or reequipped,
armed or rearmed, predetermined or re-determined with one
or more quick exchange equipment component packages.

In many instances deployment of many military conven-
tional vehicles and equipment and armament systems is not
practical or has limited utility. The terrain may be sandy,
mountainous, muddy, swampy, jungle, or covered with snow,
ice, mines, obstructions, vegetation, trees and in cities the
roads may be to narrow to traverse. It is evident that there is a
need for a more effective means to transport to and then
deploy vehicles, weapons system packages, equipment,
logistics, personnel and wounded and injured over areas of
ground having difficult terrains.

There is a need for an all terrain vehicle to be as lightweight
and mobile as possible. There is a need for a solution to tire
problems which occur in the field. There is also a need for
improved remote weapons systems. There is a further need
for improved vehicle durability for an all-terrain vehicle,
during periods of war in foreign lands.

In many instances deployment of conventional aid equip-
ment is not practical or has limited utility. There is a need for
a more effective way to transport aid equipment and person-
nel over areas having difficult terrain and for transporting
injured persons. In addition, there is need for a vehicle that
can solve all of the above problems.

SUMMARY OF THE INVENTION

It is an object of the invention to provide an improved
all-terrain vehicle.

A further object is to provide a multi-purpose vehicle.

Another objective is to develop a small lightweight
amphibious tactical assault vehicle.

Another objective is to develop a small manned or
unmanned robotic amphibious ground vehicle.
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Still another object is to provide a vehicle which is
equipped for quick exchange of all its functional components
and aid units.

Accordingly, the present invention is directed to an all-
terrain vehicle equipped for quick exchange of its functional
components and aid units. The vehicle is lightweight and
stable when traveling over rough ground and includes a frame
having a sealed hull to provide the vehicle with buoyancy. A
platform exists on the frame above the hull which includes a
plurality of open surfaces through which a quick release
connector may be inserted to secure a functional unit or aid
unit to the platform.

Thehull canbe made of polymer composite material which
includes ballistic proof characteristics. The units can be a self
contained: operational fire fighting unit; decontamination
unit, communications unit; weapons unit; fuel tank; engine
unit; transmission unit; medical aid unit; troop transport unit;
logistical supply transport unit; etc. To this end, each of these
units can be air dropped at a site to immediately engage the
enemy, to make ready, replenish or repair a required unit.

Other features and their advantages can be apparent to
those skilled in emergency or combat equipment from a care-
ful reading of the Detailed Description of Preferred Embodi-
ments accompanied by the following Drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings,

FIG. 1 is a top view of a vehicle according to a preferred
embodiment of the present invention;

FIG. 2 is a side view of a vehicle according to a preferred
embodiment of the present invention;

FIG. 2A is a side view of optional tractor tread wheels
which can be employed.

FIG. 3 is a bottom view of another embodiment of the
vehicle according to a preferred embodiment of the present
invention;

FIG. 4A is an end view of the embodiment in FIG. 3 ina
first mode of use;

FIG. 4B is an end view of the embodiment in FIG. 3 in a
second mode of use;

FIG. 5 is a sectional view of the vehicle of the invention;

FIG. 6A is a side sectional view depicting insertion of a
quick attachment pivot lock through a mounting surface of a
part of the vehicle;

FIG. 6B shows side sectional of the pivot lock in a locked
position to the mounting surface;

FIG. 6C shows a top view of the pivot lock on in use on
vehicle holding part of an aid unit for use on the vehicle
according to a preferred embodiment of the present invention;

FIG. 7 is a side view of a remote control aid unit with quick
attachment pivot locks, connected to a weapons aid unit and
fire fighting unit which both have quick connect attachments;

FIG. 8 is a side view of a stretcher aid unit with quick
attachment pivot locks;

FIG. 9 is a side view of a fuel tank aid unit with quick
attachment pivot locks; and

FIG. 10 is a perspective view of a baffle system used in the
tanks of the present invention.

FIG. 11 shows a side section view of an axle and rim
portion of for use with the invention.
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FIG. 12 shows a top section view of the axle and rim
portion in FIG. 11.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring now to the figures, there is shown an all-terrain
vehicle 10 according to the present invention. The all terrain
vehicle 10 includes a sealed hull 12 having a platform 14
operably disposed within the hull 12. The platform 14
includes a plurality of elongated mounting surfaces 16.

To this end, the vehicle 10 and equipment configurations
can be air delivery capable i.e., via a sling, parachute and
touch and goes as well as surface water delivery to enable
connection thereof to the platform 14 as can be described
herein. The hull’s upper body 13 and lower body and 15 of the
vehicle 10 can be made of polymer composite ballistic resis-
tant materials.

The platform 14 can be equipped for “quick exchange” of
all of vehicle functional mechanical components, weapons
armaments and equipment configurations and towing capa-
bilities. Vehicle 10 can be lightweight and stable for travers-
ing over rough terrain and can have a chassis frame system to
accommodate various drive mechanisms.

The hull 12 can be substantially sealably molded for pro-
viding buoyancy for water crossings and provide way for
necessary functional attachment of units. For example, the
hull 12 can optionally be molded with axle holes therethrough
to provide for axle shafts to be passed therethrough and con-
nect with one or more each wheels to provide a direct drive.
The vehicle 10 can be direct all wheeled drive (8, 10, or 12
wheeled drive). All axles can be in a split splined design
configuration (one splined axle shaft along with a splined
female mating coupling) can be permanently attached inside
the vehicle hull 12 on a sub frame assembly, with the other
splined axle shaft end being capable of being inserted into the
splined female mating coupling enabling the splined axle
shafts to be separated. Pivot or shaft (single or double action)
push button ball bearing positive locking pins can be inserted
through the splined female mating coupling and the splined
axle shafts to lock the two axle shafts together thereby becom-
ing quick release and quick exchange axles. Sub frame struc-
tural assemblies can preferably be made of composite ballis-
tic proof materials or in a joined combination with steel or
another suitable material.

As seen in FIGS. 11-12, there is shown a front wheel turn
steer mechanism. An axle portion 100 universally connects to
an axle portion 102 connected to a transmission unit of the
vehicle 10. As described these can be splined connections
with a locking pin 104 interconnecting the parts. The axle
portion 100 extends through an oblong bearing surface 106 of
a frame portion 108 and has an end equipped with a quick
connect pivotal mount 110 which connects to a hub 112. The
hub 112 includes a plurality of plurality of shanks 114
equipped with quick connect locking pins 116 in which to
quickly enable mounting of a tire rim 118. A steering arm 121
is operably connected to the hub 112. A pair of H-shaped
support linkages 120 pivotally interconnect the hub 112 to the
frame portion 108 via quick connect locking pins 122. A
flange plate 124 and accompanying sealing member 126
operably disposed therein are mounted to the frame portion
108 in a manner to aid in sealing about the axle portion 100 as
is travels in the bearing surface 106. A hydraulic piston 128
connects to axle portion 100 and can be controlled to actuate
the position axle portion 100 within the bearing surface 108,
up or down.
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The hull 12 can be designed keeping in mind heights,
widths and length characteristics to match the heights, widths
and lengths of various aircraft cargo holding bays to include
aircraft width threshold. The upper body 13 within the cab or
crew area can be designed in a user friendly manner so radios
and other equipment can be within easy reach of the crew
members individual area of operations as well as all entry and
exit doors can be user friendly and easy to open and close
from both inside and outside the vehicle 10. Storage contain-
ers can also be designed in such a manner to facilitate easy to
reach, store and retrieve battlefield gear (MOLLE gear, alice
packs, CLBVs-combat load bearing vests, BCFG-basic com-
bat field gear, etc.

As is described herein, a plurality of platform mounting
surface 24 can be formed on the frame system inside the hull
12 which can include a plurality of open surfaces and holes
through which quick release connectors (pivot locks 26) can
be inserted to attach and secure all functional mechanical
components, weapons armaments, communications, fire-
fighting equipment and pumps, pump engines, foam systems,
dry chemical systems, split cell foam tanks, water hoses,
nozzles, water tanks, special operations, laser, electrified
water and or slippery slime tanks, microwave impulse equip-
ment, water cannon, hazardous materials decontamination,
search, rescue, medical, surveillance, cargo, transport, fuel
tank, vehicle engine, transmission, wiring connectors, wire
harnesses, instrument panels, access panels, computer, doors,
windows, hatches, sensors, imaging equipment, etc, all of
which can be equipped with mounting flanges 22 and pivot or
shaft (single or double action) push button ball bearing posi-
tive locking pin system as used in the engine/transmission
mounting platform described herein.

The vehicle 10 includes a self contained (main vehicle
drive power plant), engine unit 18, (that can be P-8 compat-
ible, gasoline, diesel, hybrid-electric, propane, natural gas or
a combination thereof) and be of the scaleable engine tech-
nology where as a specific horsepower engine can be used for
instance 71 horsepower or 165 horsepower or 172V% horse-
power etc. which can include engine housings with flanges 22
extending laterally from the engine for mounting. The flanges
22 include an open aperture 24 through which a pivot or shaft
(single or double action) push button ball bearing positive
locking pins 26 can extend. The pivot or shaft (single or
double action) push button ball bearing positive locking pins
26 can have a handle 28 with an elongated head 30 which can
be configured smaller, but in a similar shape, allowing the
alignment and insertion of the pivot or shaft (single or double
action) push button ball bearing positive locking pins 26 into
the elongated mounting surfaces 16. This can secure the
engine unit 18 to the mounting platform allowing the engine
unit 18 to be quickly connected and disconnected from the
platform 14.

A protective engine cage 19 can also be equipped with
flanges 22 and pivot or shaft (single or double action) push
button ball bearing positive locking pins 26 to provide addi-
tional protection to the engine unit 18 as well as the occu-
pants. The protective cage 19 can also have a rear access door
(not shown). This can allow for the engine protective cage 19
to be quickly removed and reinstalled. Additionally, all
vehicle (main vehicle drive), transmission mounting plat-
forms can be configured in the same manner as the engine unit
18 and engine protective cage 19 platforms allowing for the
same quick disconnection for the transmission.

The operation of the pivot lock 26 can best be seen in FIGS.
6A-6C wherein FIG. 6A shows insertion of the head 30
through the mounting surface 16 in an alignment therewith.
FIG. 6B shows pivot lock 26 in a closed and locked position
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with the head 30 transverse to the mounting surface 16 to
secure the flange 22 to the platform 14. FIG. 6C shows a top
view of the pivot lock connection. Thus, the engine unit 18 (or
other component) can be quickly connected to platform 14. In
addition, handrails may be provided to facilitate the removal
of any unit for quick attachment to the vehicle 10.

Additionally, transmission unit 32, fire fighting/decon unit
34, weapons unit 36 fuel unit 38, stretcher unit 40, remote
control unit 42 can all be equipped with similar flanges 22 and
pivot locks 26. The present invention provides better stabili-
zation within weapons systems eliminating the need to stop to
find out what as the system provides for easy addition of a
missing or needed component for a mission. This also
deprives the enemy of the chance to detect what is to be
transported for a mission.

The fire fighting/decon unit 34 systems preferably includes
cross over capabilities to perform hazardous material decon-
tamination operations by merely the flip of an electronic
switch and or a manual over-ride to the valve flow system. The
unit 34 can be equipped with quick release pump systems that
can provide various pressure and volume outputs to flow
sufficient volumes of water and or foam and or dry chemicals
in a fire and or hazardous materials decontamination mission
from a distance that can not endanger the operator or crew
members of the vehicle 10 and enable one to quickly change
from one flow rate and pressure to another as the mission
dictates such as from fire to hazmat to weapons to DEW
(Directed Energy Weapons) to crowd control in seconds. The
unit 34 can include pump systems which have the capabilities
to quickly change from flow rates and pressures of High
Pressure/Low Volume, to Low Pressure/High Volume, to Low
Pressure/L.ow Volume, to Pressure/High Volume in “joint”
work together or independent pump systems and all pump
systems can be draft capable, such as gross decontamination
of men and equipment to include vehicles, downed aircraft,
buildings, civilians, ect; in remote area’s of the world during
or after a chemical agent and or gas agent (Dirty Bomb),
release by an opposing enemy or terrorist cell. Hose and
attachment therewith can preferably be equipped to have
quick release couplings. The unit 34 can be self powered (e.g.,
independent engine) or can be powered by the vehicle engine
unit 18 through stacked hydrostatic or hybrid electrical drive
systems. Vehicle and secondary engines of the combustion
type can be electrically started and all engine horse powers
can be predetermined to be capable to give the necessary
power to drive the intended function(s) of the engine.

The engine unit 18 can be operably connected to the trans-
mission unit 32 by a quick connect clamp 44. In one embodi-
ment, a drive train 46 can be operably connected to the side of
the vehicle 10. A quick connect drive linkage 48 connects the
transmission unit 32 to the transmission unit 32. The drive
train 46 can be chain or belt driven in this embodiment. Chain
or belt 50 operably connects to wheels 52 within a housing 53
which are configured to be complementary with the chosen
drive, for example, a chain system would utilize a suitable
sprocket on each wheel 52 for engagement therewith.

The drive train 46 includes a drive wheel 54 to drive the
belt/chain 50. Each wheel 52 can include a drive shaft 56
which extends outward from the housing 53 and includes an
end configured with means 58, such lock pin through a hole in
shaft 56, for quick connection of a wheel 60. Alternatively, in
another embodiment the drive train housing 53 can be pivot-
ally mounted to the platform 14, for example so that the same
can be actuated between two modes, i.e., a land and a water
use, as seen in FIGS. 4A and 4B.

In the embodiment of FIG. 2A, vehicle 10 can use tractor
treads 62 as seen in FIG. 2A wherein tractor wheels 61 can be
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quick release. Such means 58 can include a hole extending
through the end of the shaft 56 utilizing a locking ring pin.
The treads 62 can include a band type track system having a
high-performance, low maintenance alternative to segmented
metal type tracks/treads that are traditionally used for tracked
combat vehicles today. Band type tracks are light weight and
continuous, travel smoothly around the wheels with a mini-
mum amount of noise and vibration. This drastically reduces
noise and dust and the vehicle 10 foot print signature and can
enhance the survivability of the vehicle 10. This can also
reduce the amount of (drag) rolling resistance normally asso-
ciated with track systems and can there-by improve the
vehicles agility in the field. Band type track systems also offer
significant track life cycles and can reduce the over all cost
due to a reduced maintenance cycle with a much longer life
span. Wheels 61 can have tractor/tank treads 62 wherein links
of'thetreads can be quick release, quickly separable, enabling
the vehicle 10 to be deployed and operable with or without
using the treads 62. This can be accomplished by a hole being
molded into the tread links extending through the link from
one end to the other and inserting a solid shaft locking ring pin
through the hole. The tread links can be of a type manufac-
tured using composites incorporated along with rubber to
form the links.

Shock absorbers can be employed on the vehicle 10 with
quick release capabilities. Alternatively, it may be preferred
to use low pressure tires (15 to 25 psi) that provide both shock
absorption as well as a very low ground pressure achieving a
1010 15 psi ground pressure using only thetires and 5 to 10 psi
with the read/track system employed. This would enable the
vehicle 10 to operate with or without a shock absorption
system. Shock absorbers can be employed on the vehicle with
quick release capability or a pneumatic system employed to
control air volume in the wheels 60 to enable the vehicle to
operate with or without shock absorbers. The present inven-
tion also contemplates that by removing the need for central
tire inflation systems, this would eliminate the confusion the
driver or crew faces while in, or after, a combat situation to
select from snow/mud, cross country/highway tire control
settings.

It is contemplated that a direct drive system can be
employed wherein one or more wheels is driven by a drive
shaft with suitable yoke connections, a hydrostatic drive
transmission or via a hydraulic system as is known in the art.
One or more drive systems can be employed on the vehicle 10
providing the user with multiple drive mechanism options.

The drive train connection can be either/or a combination
of/direct drive shaft utilizing a suitable yoke system, hydro-
static, belt or chain. The direct shaft, hydro-static, belt or
chain drive or drives or a combination thereof can connect to
the driven axles within a housing which can be configured to
be universally complementary with the chosen drive or
drives, i.e., a chain system would utilize a suitable sprocket on
each axle as the drive engagement mechanism. An objective
achieved here is to incorporate a back up drive train for an
“emergency switch-over” in the event one drive train
becomes inoperable. This can be accomplished by using one
or more methods: shaft over hydro-static, shaft over chain,
shaft over belt, hydro-static over chain, hydro-static over belt,
belt over chain. This can be accomplished by using a variety
of mechanical components such as electromagnetic spring
plates, electromagnetic clutches (such as the same used on
simple automotive air conditioning systems), or air’hydraulic
positive pressure clamps, centrifugal clutches using drive
pulley to driven pulley (belt, chain, hydro-static actuated),
power take off, (pto), back up configured separately from the
transmission, located on the engine to be connected to the
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drive train, to independently stacked hydro-static drives that
can be mechanically driven by either the engine, electroni-
cally or the transmission or both using a combination of
manual over electronic solenoid valves in the event the sole-
noid valve falls to open it can be opened manually. The drive
train can also be configured in such a manner where as one or
more wheels can be driven by one or more drive component
systems. In example, the front two wheels can be belt driven,
the next two wheels being hydro-statically driven, the next
two wheels can be chain or direct drive shaft driven or elec-
tronically driven in a multitude of various configurations.

In an embodiment, the vehicle 10 is equipped with steering
and braking components adjacent the wheels 60 and can be
steered via a conventional wheel turning mechanism or via a
skid steer method whereby one or more wheels 60 are braked
to effect a turn of the vehicle 10. This will give the vehicle 10
the ability to switch back and forth from the turn steer mode
to the skid steer mode through the flip of a switch. The vehicle
10 forward and reverse motion can be achieved by the drive
train 46. The multi steering capability enables the vehicle 10
to be placed into a highway mode of steering like that of an
automobile on standard paved and unpaved road networks
and then changed to skid steer type steering for greater steer-
ing mobility when needed as in combat escape and evade or
weapons set up and deploy maneuvers, rough terrain or con-
gested areas such as city streets enabling all vehicles to turn
within the length of its own radius. This can be accomplished
by incorporating single, double, and triple tiered yoke or
universals on the wheels 60 at the point of attachment to the
wheel axles, along with electromagnetic plates attached by
one plate being attached to the wheel rim and another elec-
tromagnetic plate attached to springs enabling the plate to
move along the axle through a key way slot in the axle for the
two plates to become engaged with each other at a flip of a
switch locking the turn steerable wheel or wheels into a skid
steer mode and vice versa where as once the electromagnetic
plates are disengaged through the flip of a switch the plate
attached to the axle also having return springs or a pressurized
air or hydraulic ram shaft or electrically actuated connection
shaft would return the axle plate to its original position allow-
ing for the wheel or wheels to become turn steerable again.

In an embodiment, the vehicle’s 10 forward and reverse
motion can be achieved through the drive train 46 (which can
include those mentioned) to affect an emergency switch over
from one drive train to another in the event a drive train failure
occurs in one particular drive train. The transmission contem-
plated by the invention can be of a type configured using a
torque converter driven, 3, 6 or more speed power-shift trans-
mission. The transmission can be controlled by a micropro-
cessor which can respond from the shift lever position input.
The transmission can be programmed to be fully automatic
through all three, six or more speeds or manually controlled,
1st through 3rd, and then automatically in 4th through 6 or
more, in a 6 or more speed transmission. The transmission can
also have programmable down-shift inhibit points pro-
grammed into the micro-processor which would prevent the
transmission from reacting to a down-shift signal if the result-
ant engine speed, revolutions per minute, (rpm), would result
in an engine over-speed and damage situation. This would not
allow the downshift until the vehicle slowed to a speed which
would not damage the engine after being down-shifted into
the new gear range. This same feature can also be pro-
grammed into the transmission unit 32 to prevent accidental
directional shuttle shifting at speeds which would cause a
drive line package damage or operator’s discomfort, i.e., neck
and back injuries, (whip lash). The transmission can be repro-
grammed to fit the vehicle 10 particular mission needs as it is
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determined or redetermined. This can also be accomplished
as previously mentioned through radio frequencies, cell, digi-
tal, satellite, infra red signals from aircraft such the U.S. Air
Force Predator and other aerial drone aircraft. Electric power-
train technologies can also be incorporated using hybrid-
electric drive transformation designs and technologies that
have no mechanical links between the internal combustion
engine and the wheels. By operating the vehicle in electronic
only drive mode, the acoustic, (exhaust sound characteris-
tics), thermal, (engine and exhaust heat signatures), can be
greatly reduced to facilitate operations that require covert
deployments, in ultra high mobility arena’s with silent run-
ning capabilities. The engine unit 18 to transmission unit 32
connection can be operably connected by using a quick con-
nect method described herein above.

The vehicle 10 is designed to be drivable on uneven
ground, on mud, through deep water, or on other surfaces a
regular automobile or truck cannot be driven on. To achieve
this effect, the vehicle can be relatively lightweight, having
eight, ten or twelve-wheel drive, which is sealed against water
intrusion to critical engine and transmission parts, and can be
chain driven and geared for low speeds and power. Weight
reduction can be achieved by using various polymers which
also have ballistic proof capability. The wheels 60 can be
formed to provide traction on slippery ground and retract on
water. Tractor treads 62 made of synthetic or natural rubber.
The transmission unit 32 can include a quick connect 66 fora
propeller unit 68 to operate in water.

The tank 34 can be used for fire-fighting and includes a
sloshless baffle system 70. The baftle system 70 includes a
plurality of panels 72 and 74 disposed transversely to one
another using both horizontal and vertical plates of various
thicknesses depending on the size of the tank (for structural
stability) utilizing varying sized holes in each panel (e.g., hole
sizes ofless than about an inch can be used). The baffle system
70 provides for relatively constant fluid level within the tank
34. The baftle system 70 prevents uncontrolled upward,
downward and side to side fluid movement in rough terrains,
sudden stops and starts, and most importantly sudden or quick
turns that suddenly transfers the fluids weight energy danger-
ously in different directions. This also provides the vehicle 10
better stabilization and control characteristics at higher
speeds during tight or sharp maneuvering as well as on rough,
steep or unleveled terrains. This baffle design can be
employed in other tanks on the vehicle 10. The tank 34 is
equipped with a pump for providing various pressure and
volume outputs to shoot sufficient volumes of water and/or
foam and or/dry chemicals toward a fire from a distance that
can notendanger the operator of vehicle 10. The user/operator
can thereby quickly switch from one flow rate and/or pressure
to another as needed. Hoses can preferably be provided with
tank 34 and are of a quick connect end couplings as is known
in the art.

Engine unit 18 can be fueled by any number of fuels such
as gasoline, diesel, propane, electric, hybrid electric, or natu-
ral gas and can be used to power the vehicle 10 as well as any
of the other units described herein by using a suitable cou-
pling. However, it is contemplated that other units, such as the
fire fighting tank 34 can be self powered. The engine unit 18
and any other engine provided is given a predetermined
horsepower engine and pump, where required which is
capable of running the intended function and is of the type
that is electronically started.

A foaming agent can be dispensed from a container (not
shown) inside tank 14 that adds foamant to the water in tank
34. Enough foamant of any suitable commercially available,
fire-retarding chemical foamants should be provided to foam
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all the water in tank 34, so that 100 gallons of water can
produce approximately 10,000 gallons of foam when the
water is discharged through a standard eductor jet nozzle
attached to the end of hoses. This foaming system may be
controlled by a series of valves or may be controlled from a
control panel within the confines of passenger area of vehicle
10", as shown in FIG. 10. Such control panel is equipped to
control the valves to activate the foaming system or just water
or just dry chemicals and can also include an adjustable valve
which enables thickness of the foam expelled through the
hoses or water cannon to be changed between heavy and light
foam.

For controlling the flow of water in the case where a series
of valves and hoses are used, a first valve controls the flow of
water through a first hose from tank 34 to a pump; a second
valve controls the flow of the water from a second hose
through the tank filter; and a third valve prevents water from
flowing from master drain. If there is a convenient nearby
source of water, such as a lake or stream, the water from the
available source can be pumped directly by pump into the fire
hoses, or the tank at the same time refilling the tanks water
supply and continuing to supply water to the hoses, water tank
and cannon thereby providing a continuous uninterrupted
supply or flow of water by removing an end cap from pump
and simple valve manipulations feeding water therethrough.
The water cannon is capable of flowing water, and or foamed
water and or dry chemicals at the same time or independently
through a dual chambered water cannon with the appropriate
corresponding nozzle affixed to each independent chambers
output end.

The passenger area of vehicle 10' can be enclosed by roll
bars and a wire mesh or steel grate, so that its passengers are
protected from debris and other potential hazards. As well as
the upper body of vehicle 10 can as well be formed in a
separate form or a continuous flow form from the lower body
of vehicle 10 comprised from bullet proof composite materi-
als being form fitted with a multitude of multiple angles from
1 degree angles to 95 degree angles to assist in the deflection
of enemy munitions striking the vehicle 10 in assisting the
ballistic properties of the composite/thermo-plastic materials
used in the upper and lower bodies of vehicle 10. The tank 34
can have a first compartment and a second compartment
separated by a divider. A first compartment preferably con-
tains about 150 to 350 gallons of water, while a second com-
partment preferably contains about approximately 15 to 25
gallons of a foaming agent like that described above. The tank
34' can also preferably be divided by a plurality of sections 72,
74 having a number of holes dispersed therein which permit
fluid to flow within tank 34', but prevents the fluid from
shifting or “sloshing” from one side to the other. Again, it is
important for the fluid not to shift, since the center of gravity
of vehicle 10" would shift with the fluid, which would in turn
increase the chance of vehicle 10' overturning.

In addition, the tank 34 can include a self-contained engine
16' and can be fueled from the same fuel tank or source of
power that supplies vehicle 10'. Also positioned along a top of
tank 34' can be two storage areas. The first storage area can be
enclosed and designed to carry equipment, such as chain saws
axes or other fire-fighting equipment. The second storage area
can serve as a hose bed enabling a length of hose to be folded
upon itself and stored when vehicle 10' is traveling. The hose
can be fluidly attached to the pump. A Suction hose can be
provided in the second storage area and connected to the
pump connected to the tank with a sensor installed within the
tank that sends a signal Pressure or Electric or both to a valve
connected at the suction input on the pump automatically
manipulating the valve system to automatically begin the
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refilling of the water tank when a determined loss of water
level is reached. An adjustable electronic, electronic over air,
air over hydraulic, air, hydraulic, automatic, automatic over
manual valve system is provided to control the direction of
flow of water, foam and dry chemicals through hoses.

A valve system consisting of electronic, air over hydraulic,
electronic over air, air, hydraulic, automatic, automatic over
manual can control fluid flows between the first compartment
and pump, a tank fill valve to which the suction hose may be
attached for refilling first compartment when the pump is
activated; a water cannon valve that permits fluid to flow
therethrough; and a master valve which controls the flow of
fluid through fire hose. These controls are preferably within
passenger area having sight levels indicating the level of fluid
in the first compartment and second compartment and can be
monitored via the vehicles on board diagnostics system and
monitored by aircraft.

This combination also has several important advantages,
such as the ability to transport a pump or other device to direct
the water, foam and dry chemicals at the fire, as well as
decontamination solutions for decon missions. For example,
the pump can force the water, foam and dry chemical and
decon solutions through the hose at a higher velocity, thus
allowing the firefighters to attack the fire or decon objective
from a greater distance than if they were on foot. Further-
more, while it is not practical for a firefighter or group of
firefighters to carry a water cannon and then hold and operate
it by hand, the present invention does permit the transporta-
tion of the water cannon, thus enabling the firefighters to
attack the fire or decon objective from an even greater dis-
tance. The water cannon is as well capable to shoot streams of
water (straight streams, fog, wide streams) of just water,
foam, dry chemical or decon solutions in any combination
and can be remotely controlled either wirelessly or wired in
manned, unmanned and autonomous modes as well the water
cannon can be operated manually in the case of a system
failure.

Another important feature of the present invention is that
the tank, hoses, and pump may be readily removed from the
vehicle through the use of quick-release devices. Assuming
the water and foam tanks are empty, four firefighters should
easily be able to remove the fire-fighting equipment, which
would enable the vehicle to be used during a search and
rescue. The back portion, or rear deck, of the vehicle is
capable of carrying two injured persons while two emergency
personnel ride in the vehicle’s passenger area. Consequently,
transforming the vehicle and enabling it to be used for a
different purpose reduces the number of vehicles required and
provides greater flexibility to the firefighters, military person-
nel or other emergency personnel who use the device.

The use of a pump mounted to the all terrain vehicle which
is capable of pumping water from a lake or stream onto a fire
is another feature of the present invention. This feature
reduces the need to transport water to the site of the fire or, in
the alternative, makes it easier to transport water pumping
equipment to the body of water to be used in fighting the fire.

It can be apparent to those skilled in the art of fighting fires
in remote areas that many modifications and substitutions can
be made to the preferred embodiments described above with-
out departing from the spirit and scope of the present inven-
tion. For example, vehicle 10' may also be provided with a
winch 150 or other equipment that can aid the vehicle in its
fire-fighting mission or during a search and rescue.

The tank 34 can preferably have a recessed top for storage
of hoses, multiple 100-foot hoses, and a large fill orifice, a
screen to filter debris that would otherwise clog hoses, pump
18 to refill the tank 34 from lakes, ponds, or streams. Addi-
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tionally, the tank 34 includes a master drain for flushing and
cleaning the tank. In addition, a water cannon may be pro-
vided with vehicle 10 and located adjacent the operator to
enable use thereof.

The operations of each unit described herein can be per-
formed by remote control unit 42 which is operably quick
connectable to each unit on the vehicle 10 having suitable
connections therewith. The remote control unit 42 is also
equipped with manual controls thereon to provide for opera-

12

Sensor Technologies in (Ku, Ka, W-Band, etc.), can be
employed into the vehicle 10 using a single electronically
scanned antenna (ESA), that are high performance, electric
field tunable and temperature insensitive that can be shared
between all of the vehicles sensors. Doing so can help to cut
costs, lower power consumption and reduce the over-all
weight of all of the vehicle 10.

As the trend continues from heavy forces to a much lighter,
faster and mobile force this inevitably places more constraints

tion of the vehicle 10 manually as well as a transceiver equip- 10 on current sensor systems for engagement lethality and sur-
ment enabling it to be reprogrammed on a need to need basis, vivability issues. It is contemplated that the vehicle 10 can
as well as enabling the vehicle 10 to be remotely controlled include improved thermal sensors integrated with cool ther-
via line of sight, gps, or by air via aircraft such as the Preditor. mal systems incorporating wide fields of view and narrow
Remote control mechanics, servos, hardware, wiring har- fields of view giving the ability to scan more of the field to
nesses can be quick releasable to facilitate easy replacement 15 then zoom and detect various targets. The vehicle can meet
of any faulty components in case of damage or failure. A the challenge by integrating N-MEMS networked sensor sys-
manual over-ride can be incorporated should the vehicle 10 tems and integrated sensor functions and technologies with
need to be taken out of autonomous, unmanned mode for an end result of better surveillance; active protection, com-
what ever reason and vice versa. For example, in an instance mand guidance, field combat recognition, active/passive tar-
where as the crew could become incapacitated on a mission, 20 get acquisition, combat identification, weapons guidance,
the vehicle 10 via radio, satellite, cell, digital or IR (infrared) secure point to point communications, networks for situ-
signals can be placed into remote control operation to con- ational awareness and signal intercept sensors that are
tinue the mission. This can be accomplished through methods reduced in size to fit into reduced space that can become
such as using the SAE (Society of Automotive Engineer’s), integral to help to ensure the survivability of the future light-
J-1939 standard reader’s protocol using the engine and trans- 25 weight operator within smaller lighter weight vehicles.
mission ECM (Engine Control Module) and ECU (Engine Another benefit over traditional mechanically scanned anten-
Control Unit) and transmission data reader’s through the use nas can be the added ability to reposition the antennas beam
of pressure regulators linked with On Board Diagnostics instantly to any given position within the coverage area of the
(OBD-2) 16 or more pin connector linked to various commu- sensors without having to manually or physically move the
nication signals such as “Blue Tooth”, communication trans- 30 antenna. Additionally, technologies such as phased array and
missions to send all relevant and pertinent engine, transmis- true-time-delay technologies, using ferroelectric tunable
sion, weapons system data to and from the aircraft allowing phase shifters, tunable filters for digital receivers, tunable
the aircraft and the vehicle 10 to communicate with each other impedance transformers to reduce loss due to impedance
through vehicle 10°s on-board computer software to convert mismatch, MEMS phase shifters, millimeter wave integrated
any incoming wide spectrum of broadband signals, radio 35 circuits (MMICs), and optical control of microwaves in a
frequencies (UHF, VHF, Low Band, High Band, etc.) cell, phased array antenna can be employed. The Rotman lens
satellite, digital or IR (Infra Red) signals into electrical beam forming technologies for true-time-delay, multiple
impulses to engage servo’s attached to vehicle 10 steering, simultaneous beams can be generated to cover a broad band
braking, engine, transmission, weapons deployment and of'the RF spectrum for multi function RF sensing. By apply-
engagement systems, etc., allowing the aircraft to be the 40 ing multi-function radio frequency electronically scanned
forward observers eye’s (FO), for guidance to the vehicle 10. antenna sensors, real beam radar, direct digital synthesizer
For instance, the aircraft informing the vehicle 10 that it’s and field programmable gate array processing technologies
approaching a ravine and informing the vehicle 10 that it designed for the vehicle’s 10 architecture. Algorithms of the
needs to down shift the transmission into a lower gear ratio for sensors can be integrated into the vehicles package, wherein
more power to negotiate itself at a slower speed to drive into 45 a multi-functional sensor system with two-dimensional elec-
the ravine and having the power to climb back out of the tronically scanned antennas, integrated receiver/exciters,
ravine. All pertinent data transmissions can be sent back and flexible waveform synthesizers, high throughput signal pro-
forth allowing for all systems monitoring such as vehicle cessors can compliment the architectural design of all vehicle
speed, rpm, water temperature, oil pressure, gear transmis- 10. This reduces the number of antennas and interfaces on the
sion, electrical input and output, weapons diagnostics to 50 vehicle 10 and can enhance the operability and infuse the
include arming and disarming as well as including weapons inclusion of a multi-functional operating platform that is
selection if equipped with multiple weapons systems, water compact to fit within the scope of the vehicle package.

tank level, foam tank level, pump water pressure etc. To EO/IR image processing, algorithm technologies can also
include all switch functions within the vehicle 10 to be dual be incorporated into the vehicle 10 to maximize detection,
use, dual functional e.g.; headlight switch will control the 55 clutter rejection and identification capabilities of various sen-
functions of the headlights but can also become the firing sors and missile detection systems. In finding, detecting,
switch for the weapons systems and the windshield wiper engaging and then eliminating threat targets in a battlefield
switch controlling the wind shield wipers but also being situation, one can encounter situations of partial occlusion to
capable of becoming the deployment activation switch for the total obscurity. By receiving additional information in the
missile launcher or grenade launcher deployment. All 60 form of multiple views of a potential target through a move-
switches and switch functions can be reprogrammed or able or moving sensor platform, compiled with reconnais-
turned off rendering them non-usable to include the engine sance data available along with information from additional
and transmission in the event the vehicle 10 is commandeered sensors provide multiple views of the target. Sensors include
by the enemy using radio, cell, satellite, digital, IR signals etc. broadband and multi-spectral passive infrared sensors, imag-
via aircraft. 65 ing laser sensors and hyper-spectral imaging sensors with

Sensors including Multi-function RF, UAV, Tri-Band
Radar, Active Protection Radar, unattended sensors network

spatial clutter rejection technologies, and “Acoustic Battle
Field” sensors, can also be incorporated into the vehicles
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design signature. Acoustic sensors built into the vehicle 10 are
passive by their nature and can provide real time, non line of
site tracking and identification of enemy battlefield targets.
Infrasonic sensors provide long range detection and target
locating, electronic warfare (EW), countermeasures (ECM),
and long range radio transmitters (e.g. base station to satel-
lite), platform (combination or stand alone) systems can also
be incorporated into the vehicles host of sensors and electron-
ics. Beam-forming, target classification, identification algo-
rithms, target tracking (using lines of bearing), signature
molding and battlefield information validation can be incor-
porated into the vehicle 10. By incorporating these imaging
processing systems and acoustical battlefield sensor tech-
nologies into the vehicle platform, the vehicle 10 includes
information systems which can be able to track helicopters,
locate small arms (individual or sniper), and large (artillery),
caliber gun and missile signatures, and track and identify
other ground vehicles and importantly the vehicle operator
and data analysts, preventing combat fatigue and information
overload. The invention significantly reduces decision mak-
ing in a combat situation by providing a myriad of capabilities
herein described and can sharpen the operator’s situational
awareness, confidence and morale where needed in perform-
ing one’s job.

Ultra-Wideband Foliage and Ground Penetrating Radar
technologies can also be incorporated into the vehicle 10.
Low frequency imaging radar technologies, “Ultra-Wide-
band”(UWB), “Synthetic Aperture Radar,” (SAR), and elec-
tromagnetic modeling and Short-Pulse Ground Penetrating
Radartechnologies can be provided in the vehicle 10 platform
14 and can provide the ability to reliably detect a stationary
vehicle hidden under foliage as well as subsurface targets
such as buried mines and even unexploded ordnance. Other
benefits to employing this technology can be detecting nega-
tive obstacles (ditches, ravines, cliffs, ponds, lakes, streams,
ect), as well as positive obstacles (rocks, trees, buildings,
vehicles, bridges, etc). This enhances the vehicle 10 in the
autonomous, unmanned robotic mode. Another critical ini-
tiative that achieved by employing these technologies into the
vehicles system package is to counter-mine, humanitarian
demining, and unexploded ordnance (environmental reme-
diation), operations that confront present systems today.

Further, software programs can be included into computer
processor ## of the vehicle 10 can include Cobra Command
Post Computer Package consisting of Bio-Watch, Guardian
Qualitative Assessment Tool (G-QAT), Decision Support
System (DSS), Embedded Resources, Guides for Response to
include Forensic, Emergency Response, Jane’s Chem-Bio,
NDPO on Scene Commander’s, USAMRIID Medical Man-
agement of Biological Casualties, USAMRIID Medical
Management of Chemical Causalities, AFRRI Medical Man-
agement of Radiological Casualties, MSDS Material Safety
Data Sheets, BDR Bomb Dictionary Reader, RIDS Response
Information Data Sheets, AIT Agent ID Tool, NFPA 704
Placard Tool, PPE Personal Protective Equipment, Glossary
Tool, TSWG Terrorist Bomb Threat Evacuation Distance
Tool, TSWG Damage and Injury Distance Card Tool, START
Simple Triage And Rapid Treatment Tool, Form Completion
Tool, SOP Standard Operating Procedures Tools, Checklist
Tools, Incident Reporting Tools. The CoBRA Command
Package is compatible with electronic mail, wireless commu-
nications, local area network (wired or wireless), Internet file
transfer and manual file transfer using a disk or other media.
The CoBRA Incident Report can carry with it attachments,
including digital imagery, standard report forms, or other
digital documents. This greatly facilitates data transfer on-
scene and provides a definitive record of activities during or
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after an incident. In addition CoBR A uses the XML open data
standard for creating incident reports, allowing CoBRA inci-
dent reports to be digested by third party data base and records
management systems. Since the checklists and guidelines in
CoBRA support a variety of different types of emergency
response, the use of CoBRA at all levels of an Incident Com-
mand System greatly facilitates the situational awareness of
unitcommanders, overall incident commanders, and any sub-
sequent follow-up investigations, or other software programs
known in the art in as well be incorporated into vehicle 10.

Each of the structural components can preferably be made
of ballistic proof material, steel or other suitable material to
enable the multiple functions of land and water use to be
carried out. Each of the units described is exemplary for use
with the invention and not intended to so limit the invention,
rather modifications of these units are intended be covered
hereby.

The composite armor ballistic resistant materials used in
making the various components interior/exterior of the
vehicle 10 integrate advanced polymer-matrix and metal-
matrix composite materials which are preferably lightweight,
quick exchange mission tailored having very high strength
and brittle fibers which are combined with chemically resis-
tant resins capable of being drawn out into thin layers and
used as a building block to form a end result bulk material
having a strength and stiffness nearing that of the fibers with
the chemical resistance properties of the polymer. Composite
materials can be used for both mobility and survivability as
well as to achieve energy-absorbing armor equivalent to that
of steel for ballistic protection while achieving a weight
reduction factor of less than one-third the weight of steel. The
composite materials that include two or more physically dis-
tinct and mechanically separable materials mixed in such a
fashion that the dispersion of one material into the other
material achieves the optimum physical characteristic prop-
erties desired for this project. A characteristic property of the
constituent material is that of high-stiffness and high-strength
reinforcing material that usually consists of a stand alone (a
single/particular fiber type), fiber or multiple fiber types such
as graphite, glass, kevalar, carbon, Aramid, to include Nano
Composite Technologies (also known within the art), of vari-
ous woven and inter-woven flat or tubular fibers or particles
(cut, chopped at various lengths, ground to various consisten-
cies of sizes of particles as well as braided or roped type
designs can be used. The use of reinforcing materials either
polymeric, such as polyethylene, polypropolene, such as
Nylon 6 or Nylon 66 or ceramic or thermoplastics and Long
Fiber thermoplastics that achieve very high strengths and
stiffness at low densities. Another constituent material to be
used can be a continuous “matrix” type i.e., (ceramic, poly-
mer, metallic, thermo-plastics or Long Fiber thermoplastics),
materials that can surround and envelope the reinforcing
material to permeate the open space between the fibers or
particles being used. Heat and/or pressure-based processing
of the composite material matrix along with the reinforcing
materials, using a variety of different techniques can result in
the composite material matrix creating a composite ballistic
resistant armor capable of defeating a wider range of small
arms calibers and directed energy threats at a higher mass
level of efficiency. For instance, a woven and or interwoven
design layer of flat fibers in a front configuration layer, fol-
lowed by woven and or interwoven braided or rope type
design fibers configured in a secondary layer, followed by
another layer of woven and or interwoven flat fibers design
configured in a third layer, (followed by more consecutive
layers if needed), impermeated with a host of different resin
types (also known within the art), being incased within a
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variety of thermo-plastic and Long Fiber thermoplastics
polymers, (that are also known within the art).

This provides reduced weights, lower profile signatures,
reduced overall composite thicknesses, ending with lower
composite armor manufacturing costs. Other armoring tech-
niques can be incorporated along with the composite material
matrix; for example, using both positive and reversed polarity
electromagnetics along with liquid chemicals that destroy the
physical properties of various munitions as an example, cop-

16

What is claimed is:

1. An all-terrain vehicle equipped for quick exchange of its

functional components and aid units, which includes:

a frame having a mounting platform which includes a
plurality of spatially positioned open surfaces;

a removable engine having a quick release connector
adapted to connect said engine to a first part of said
mounting platform;

a removable drive shaft having a quick release connector

per or lead bullets embedded into the composite materials 10 adapted to connect said drive shaft to a second part of
matrix, electrified plating and electrified encapsulated ceram- said mounting platform and in an operably connected
ics to destroy the threat of explosive warheads, chemical manner to said engine;
energy warheads, shaped charge/tandem shaped charged/pre- a removable transmission having a quick release connector
cision shaped charged warheads, explosively formed penetra- adapted to connect said transmission to a third part of
tors and the impact of high velocity kinetic energy penetra- 15 said mounting platform and in an operably connected
tors. Further materials which can be employed include Non- manner to said drive shaft;
]IE{XPI?SiVZrReaC(tIi\;]IS Riil)mor g;IXRfA)s and NOH'EIéergitti.C at least two removable axles each having a quick release

cactive Armor » capable 01 possessing a good muli- connector adapted to connect said axles to a respective
hi.t ratio against shaped charged warheads, (NREA whenused fourth part an(11) fifth part of said mounting platfolr)m and
Wlth.OtheI' armors) 1ellls1 V;Iell.as bzth armors are cor}mdere(;i tolbe 20 in an operably connected manner to said transmission;

assive armor technologies that are inexpensive and rela- : : :
Fively easy to integrate. %\IXRA uses gas ggnerating or other @ p;g;a;tlg;OtiVggﬁﬁiscfighoﬁzvé?%:i?:)f]l;fl;?;e connector
nqi;e.xptllcl)sive materiaésl\t/[o creaﬁm;nergftixrive I?ﬁ%ia)l a steering mechanism having wheels Wiﬂ; a quick release
with-in the armor; and Momentum Transfer Armor , : . .
technologies used in small compact modular configurations 25 tCOO I:liitglrl a};i:ﬁtz(} tsc;ic donnrllg:lclinsianlg ;t;i?orfnma?él i?llsamn
that use explosively launched small bars to collide into the operably connected manner to said wheels and said
side of kinetic-energy penetrators and destroy them through {ransmission.
fracturing, deflection and rotation. MTA along with compos- 2. The all-terrain vehicle of claim 1. which includes a
ite matrix materials could reduce volume and weight of an seafed hull to provide said vehicle with ,buo ancy and said
explosive charge needed to destroy a wide range of enemy 30 mounting plat fIO) m is formed about said hully M
munitions; Smart Armor (SA) is also another reactive armor 3 Thé:g I:lll- terrain vehicle of claim 1 Wﬁich includes a
technology that can be integrated with composite material ’ it havi iok rel ’ tor adapted fo
matrix using sensors in conjunction with microprocessors in weapons U:Iél aving & quick re ease;lconneg or da ptec
the armor as a threat defeat characteristic reducing the size, c?mizect said weapons unitto a seventh part of said mounting
weight and space needed to employ the armor. The sensors 35 platform. . . . L
would determine the location of the munitions impact, veloc- 4. The. all.-terram.vehlcl.e of Clalm 1, which includes a
ity, and diameter while the microprocessor calculates the time communications unit having a q.ka rf:lease connector
when the armor should be deployed. Explosive Reactive adapFedto connect said communications unit to a seventh part
Armor (ERA), and Self Limiting Explosive Reactive Armor of said mounting platforrp. . S
(SLERA), technologies could as well be possibly incorpo- 40 5. The all-te.rraln Vehlple of claim .1, which includes a
rated with the composite armor matrix materials. ERA is the firefighting equipment unit having a,quk r?lease connector
single most effectively proven technology for destroying adapted to connect to Sald, firefighting equipment unit to a
explosive and kinetic-energy anti-armor munitions. seventh part of Sal(.i mour}tlng platfqrm. L

Both ERA and SLERA armor technologies produce good .6. The al.l-terraln Vehlcle of cl?um 1., which .1ncludes a
multi-hit capabilities with-in modular configurations and 45 microwave impulse equipment unit havmg a quk. release
both are inexpensive and easy to fabricate. Advanced ERA conpector ade}pted to connect to Salfi microwave impulse
designs are considered to be advanced technologies providing equipment unit t? a seV.enth part .Of said mouptlng platform.
protection against many anti-armor munitions. SLERA uses 7.The au-terra}n Vehlcle? of’claim 1, which includes a water
an explosive charge in an arrangement that limits the produc- cannon unit having a quick release connector adapted to
tion of power generated from the initial blast of the charge to so connect to said water cannon unit to a seventh part of said
a controlled space. This produces a reduced performance ~ mounting platform. ) ) o
when compared to the characteristics to ERA armoring tech- 8. The all-terrain vehicle of claim 1, which includes a
nologies, however the reduced blast reaction does contribute search and rescue unit having a quick release connector
10 a reduced shock on the vehicles structure as well as the adapted to connect to said search and rescue unit to a seventh
SLERA modules themselves. SLERA can be a passive armor- 55 Part of said mounting platform.
ing material with explosive charges designed with increased 9. The all-terrain vehicle of claim 1, which includes a
safety in mind, i.e., the vehicles reaction with-in itself as well firefighting equipment unit having a quick release connector
as behavioral reactions with other advanced technologies to adapted to connect to said firefighting equipment unit to a
include the vehicles electronics systems and threat distinction ~ seventh part of said mounting platform.
systems. 60 10. The all-terrain vehicle of claim 1, which includes a

The combination of an all terrain vehicle 10 is an important ~ medical unit having a quick release connector adapted to
feature of the present invention. This combination uses the connect to said medical unit to a seventh part of said mounting
ability substantially all functional components being quickly platform.
attached to the vehicle 10 to delivery a needed utility to a 11. The all-terrain vehicle of claim 1, which includes a
given site or condition. The use of the vehicle 10 can allow for 65 surveillance unit having a quick release connector adapted to

a particular unit to be dropped by aircraft and quickly
installed at site to handle the particular situation.

connect to said surveillance unit to a seventh part of said
mounting platform.
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12. The all-terrain vehicle of claim 1, which includes a fuel
tank unit having a quick release connector adapted to connect
to said fuel tank unit to a seventh part of said mounting
platform.

13. The all-terrain vehicle of claim 1, which includes a
cargo unit having a quick release connector adapted to con-
nect to said cargo unit to a seventh part of said mounting
platform.

14. The all-terrain vehicle of claim 1, which includes a
hatch unit having a quick release connector adapted to con-
nect to said hatch unit to a seventh part of said mounting
platform.

10

18

15. The all-terrain vehicle of claim 1, which includes an
imaging equipment unit having a quick release connector
adapted to connect to said imaging equipment unit to a sev-
enth part of said mounting platform.

16. The all-terrain vehicle of claim 1, which includes a field
sensor unit having a quick release connector adapted to con-
nect to said field sensor unit to a seventh part of said mounting
platform.

17. The all-terrain vehicle of claim 1, which includes a
remote control unit having a quick release connector adapted
to connect to said remote control unit to a seventh part of said
mounting platform.
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a2y Patent Application Publication (0 Pub. No.: US 2013/0033070 Al

a9 United States

Kinsman et al.

43) Pub. Date: Feb. 7, 2013

(54) SIDE-BY-SIDE ALL TERRAIN VEHICLE

(75) Inventors: Anthony J. Kinsman, Wyoming, MN
(US); Angus M. Morison, Blaine, MN
(US); Keith A. Hollman, Osceola, WI
(US); Adam J. Schlangen, Rush City,
MN (US); Greg W. Fedelem, Roseau,
MN (US); Daniel L. Goffman, Chisago
City, MN (US); Paul J. Johnson,
Buffalo, MN (US); Kelly J. Knutson,
Middle River, MN (US); Jeremiah T.
Johnstun, Roseau, MN (US)

(73) Assignee: POLARIS INDUSTRIES INC.,
Medina, MN (US)

(21)  Appl. No.: 13/492,589
(22) Filed:  Jun.$,2012

Related U.S. Application Data

(63) Continuation-in-part of application No. 13/464,603,
filed on May 4, 2012, which is a continuation-in-part
of application No. 13/370,139, filed on Feb. 9, 2012.

(60) Provisional application No. 61/442,071, filed on Feb.

11, 2011.
Publication Classification
(51) Imt.Cl.
B60OR 21/13 (2006.01)
(52) US.Cl oo 296/190.03
57 ABSTRACT

A utility vehicle comprises a plurality of ground engaging
members; a frame; and an operator area having an operator
side and a passenger side. The utility vehicle further com-
prises a roll cage extending above the operator area; a front
windshield coupled to the roll cage; and a rear windshield
coupled to the roll cage. The utility vehicle further includes a
rooflatched to the roll cage, a first door hinged to the roll cage
along the operator side, and a second door hinged to the roll
cage along the passenger side. The couplings between the rear
windshield and the roll cage, between the roof and the roll
cage, and between the first and second doors and the roll cage
each being free of a fastener. The front and rear windshields,
the roof, and the first and second doors enclose the operator
area.
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SIDE-BY-SIDE ALL TERRAIN VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The subject application is related to U.S. Provi-
sional Patent Application Ser. No. 61/442,071, filed Feb. 11,
2011, titled “SIDE-BY-SIDE ALL TERRAIN VEHICLE,”
and claims priority from U.S. patent application Ser. No.
13/370,139, filed Feb. 9, 2012, titled “SIDE-BY-SIDE ALL
TERRAIN VEHICLE,” and U.S. patent application Ser. No.
13/464,603, filed May 4, 2012, titled “SIDE BY SIDE ALL
TERRAIN VEHICLE,” the complete disclosures of which
are expressly incorporated by reference herein.

SUMMARY

[0002] The subject disclosure is generally related to side-
by-side all terrain vehicles.

[0003] Generally, all terrain vehicles (“ATVs”) and utility
vehicles (“UVs”) are used to carry one or two passengers and
a small amount of cargo over a variety of terrains. Due to
increasing recreational interest in side-by-side vehicles, such
as those used for trail riding, recreational use, and cargo
hauling, such vehicles have entered the market place.

[0004] Most side-by-side vehicles include seating for two
to three passengers. Side-by-side vehicles, in which the driver
and passenger are seated beside each other on laterally spaced
apart seats, have become popular because of the ability to
allow the passenger to share the driver’s viewpoint and riding
experience instead of being positioned behind the driver. Two
styles of vehicle are known in the marketplace; a first sportive
version is known where the driver sits low in the vehicle, as is
shown in U.S. Pat. No. 7,819,220 (and corresponding Euro-
pean Patent Publication No. EP 2057060), the subject matter
of which is expressly incorporated by reference herein. The
second version has the driver seated higher in the vehicle, as
is shown in U.S. Patent Application Publication No. 2009/
0301830, the subject matter of which is expressly incorpo-
rated by reference herein.

[0005] In one embodiment described herein, a utility
vehicle comprises a plurality of ground engaging members; a
frame supported by the plurality of ground engaging mem-
bers; and an operator area supported by the frame. The opera-
tor area includes an operator side and a passenger side. The
utility vehicle further comprises a roll cage extending above
the operator area; a front windshield coupled to the roll cage;
and a rear windshield coupled to the roll cage. The utility
vehicle further includes a roof coupled to the roll cage, a first
door coupled to the roll cage along the operator side, and a
second door coupled to the roll cage along the passenger side.
The couplings between the rear windshield and the roll cage,
between the roof and the roll cage, and between the first and
second doors and the roll cage each being free of a fastener.
The front and rear windshields, the roof, and the first and
second doors enclose the operator area.

[0006] A further embodiment of the present disclosure
includes a cab of a utility vehicle comprising a front wind-
shield; a rear windshield generally opposite the front wind-
shield; a first door extending between the front and rear wind-
shields; and a second door generally opposite the first door.
The cab further comprises a roof generally positioned above
the front and rear windshields and the first and second doors;
and a roll cage. The roll cage includes a first front upright
member having a contoured portion; and a second front
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upright member substantially parallel to the first front upright
member and having a contoured portion. The roll cage further
includes a first rear upright member having a contoured por-
tion; and a second rear upright member substantially parallel
to the first rear upright member and having a contoured por-
tion. Additionally, the roll cage includes a first cross-member
extending between the first front and rear upright members
and having a contoured portion; and a second cross-member
extending between the second front and rear upright members
and having a contoured portion. The first door is mounted to
the contoured portions of the first front and rear upright mem-
bers, and the second door is mounted to the contoured por-
tions of the second front and rear upright members. The front
windshield is mounted to the contoured portions of the first
and second front upright members, and the rear windshield is
mounted to the contoured portions of the first and second rear
upright members. The roof is mounted to the contoured por-
tions of the first and second cross-members.

[0007] Another illustrative embodiment of the present dis-
closure includes a cab assembly of a utility vehicle compris-
ing an operator area; and a roll cage comprised of a plurality
of frame members and positioned around the operator area. A
portion of the plurality of the frame members include a chan-
nel. The cab also comprises a door removably coupled to at
least one of the frame members; a roof removably coupled to
at least one of the frame members; a front windshield remov-
ably coupled to at least one of the frame members; and a rear
windshield removably coupled to at least one of the frame
members. Additionally, a plurality of sealing members are
positioned adjacent the channel of each frame member to
substantially isolate the cab assembly from air outside of the
cab assembly when the door, the roof, the front windshield,
and the rear windshield are coupled to the frame members.
[0008] An alternative embodiment ofthe present disclosure
includes a utility vehicle comprising a plurality of ground
engaging members; a frame supported by the ground engag-
ing members; an operator area supported by the frame; and a
roll cage generally surrounding the operator area. The utility
vehicle further comprises a front windshield removably
coupled to the roll cage; and a wiper assembly coupled to the
front windshield. The wiper assembly is removable from the
roll cage when the front windshield is removed from the roll
cage.

[0009] Another illustrative embodiment of the present dis-
closure includes a utility vehicle comprising a plurality of
ground engaging members; a frame supported by the ground
engaging members; an operator area supported by the frame;
and a roll cage generally surrounding the operator area. The
utility vehicle further comprises a front windshield assembly
removably coupled to the roll cage and including a transpar-
ent portion and an overmold portion. The overmold portion is
coupled to the transparent portion and at least one accessory
selected from the group consisting of a hinge, a frame, and a
support member.

[0010] The above mentioned and other features of the
invention, and the manner of attaining them, will become
more apparent and the invention itself will be better under-
stood by reference to the following description of embodi-
ments of the invention taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a front left perspective view of the vehicle
of the present disclosure;
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[0012] FIG.2 is a front left perspective view of the frame of
the present vehicle;

[0013] FIG. 3 is a right rear perspective view of the vehicle
of the present disclosure;

[0014] FIG. 4 is a plan view of the frame of FIGS. 2-3;
[0015] FIG. 5 is a partial rear perspective view of the frame
of the present disclosure;

[0016] FIG. 6 is anunderside perspective view of the frame
of FIG. 5;
[0017] FIG. 7 is a perspective view showing removable

frame components of the frame exploded away from the
vehicle frame;

[0018] FIG. 8 shows a detailed view of a portion of the
removable component;

[0019] FIG. 9 shows another portion of a removable com-
ponent;
[0020] FIG. 10A shows arear perspective view showing the

engine and the transmission positioned in the frame of the
present disclosure;

[0021] FIG. 10B shows a top plan view showing the engine
and the transmission positioned in the frame of the present
disclosure;

[0022] FIG. 11 shows a rear perspective view of the rear
suspension;
[0023] FIG. 12 shows a top view of the A-arms of the

present disclosure;

[0024] FIG. 13 shows a rear perspective view of the sus-
pension assembly;

[0025] FIG. 14 shows an exploded view of a portion of the
suspension of the present disclosure;

[0026] FIG. 15 shows components positioned under the
seat frame of the present disclosure;

[0027] FIG. 16 shows a partially assembled vehicle show-
ing chassis components positioned over the vehicle’s seat
frame;

[0028] FIG. 17 is atop plan view of the vehicle of FIG. 16;
[0029] FIG. 18 is across sectional view through lines 18-18
of FIG. 9;

[0030] FIG. 19 shows a side view of the utility dump box;
[0031] FIG. 20 shows an underside perspective view of a

side of the utility dump box;

[0032] FIG. 21 shows integrated tie downs positioned in the
utility dump box.

[0033] FIG. 22 is a left front perspective view of the roll
cage attached to the frame;

[0034] FIG. 23 is a left front perspective view of the roll
cage;
[0035] FIG. 24 shows the roll cage of FIG. 23 in an

exploded fashion;

[0036] FIG. 25 shows an enlarged view of the connection
points of the collapsible roll cage;

[0037] FIG. 26 shows a cross section of the roll cage show-
ing the configuration of the components;

[0038] FIG. 27 shows a lateral cross section showing a
cross section configuration of the lateral roll cage members;
[0039] FIG. 28 is a left front perspective view of the seating
assembly of the present vehicle as assembled to the frame;

[0040] FIG. 29 is an enlarged view of the portion denoted in
FIG. 28,
[0041] FIG. 30 is a right front perspective view of the

seating assembly of FIG. 28;
[0042] FIG. 31 is a front view of the seating assembly of
FIG. 28,

Feb. 7,2013

[0043] FIG. 32 is a left rear perspective view of the seating
assembly of FIG. 28;

[0044] FIG. 33 is an underside perspective view of the
seating assembly removed from the vehicle;

[0045] FIG. 34 shows the seating assembly of FIG. 33
exploded from one another;

[0046] FIG. 35 shows the seat frame of the vehicle;
[0047] FIG. 36 shows an underside perspective view of the
driver’s seat;

[0048] FIG. 37 shows a cross sectional view through lines

37-37 of FIG. 36;

[0049] FIG. 38 is a front perspective view of an alternative
embodiment vehicle of the present disclosure;

[0050] FIG. 39 is a rear perspective view of the vehicle of
FIG. 38,
[0051]
FIG. 38,
[0052] FIG. 41 is another side elevational view of the
vehicle of FIG. 38;

FIG. 40 is a side elevational view of the vehicle of

[0053] FIG. 42 is a front elevational view of the vehicle of
FIG. 38,
[0054] FIG. 43 is a front perspective view of a channel

member of the frame of the vehicle of FIG. 38;

[0055] FIG. 44 is a front perspective view of the channel
member of FIG. 44;

[0056] FIG. 45 is a front perspective view of the channel
member of FIG. 44 supporting a plurality of lines and posi-
tioned above a drive shaft;

[0057] FIG. 46 is a front perspective view of a radiator
assembly of the vehicle of FIG. 38;

[0058] FIG. 47 is a rear perspective view of the radiator
assembly of FIG. 46;

[0059] FIG. 48 is a front perspective view of a radiator
shroud of the radiator assembly;

[0060] FIG. 49 is a front perspective view of a winch
assembly of the vehicle of FIG. 38;

[0061] FIG.50is a frontexploded view of the winch assem-
bly of FIG. 49;

[0062] FIG. 51 is a top plan view of the winch assembly of
FIG. 49;

[0063] FIG.52is arear perspective view of a rear portion of
the vehicle of FIG. 38, illustrating a powertrain assembly;
[0064] FIG. 53 is a rear perspective view of a continuously
variable transmission (“CVT”) of the powertrain assembly of
FIG. 52,

[0065] FIG. 54 is a rear exploded view of the CVT of FIG.
53,

[0066] FIG. 55 is a further rear exploded view of the CVT;
[0067] FIG. 56 is a side view of the CVT without a cover;
[0068] FIG. 57 is a top view of the vehicle of FIG. 38 with

the front windshield, doors, and roof removed;

[0069] FIG. 58 is a cross-sectional view of an oil cap of an
engine of the powertrain assembly;

[0070] FIG. 59 is a rear perspective view of an air box
assembly of the powertrain assembly;

[0071] FIG. 60 is an exploded view of the air box assembly
of F1G. 59,
[0072] FIG. 61 is a rear perspective view of the air box

assembly with the lid open;

[0073] FIG. 62is a front plan view of an operator area of the
vehicle of FIG. 38 illustrating a fuel tank under a seating area;
[0074] FIG. 63 is a side perspective view of the fuel tank of
FIG. 62,
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[0075] FIG. 64 is a front perspective view of the fuel tank of
FIG. 62;
[0076] FIG. 65 is a cross-sectional view of a fuel fill cup of

the fuel tank of FIG. 64;

[0077] FIG. 66 is a cross-sectional view of a fuel filter
assembled with the fuel tank of FIG. 64;

[0078] FIG. 67 is a front perspective view of a cab portion
of the vehicle of FIG. 38 including the doors, front wind-
shield, rear windshield, and roof;

[0079] FIG. 68 is a rear perspective view of the cab portion
of FIG. 67,

[0080] FIG. 69 is an exploded view of the cab portion of
FIG. 67,

[0081] FIG. 70 is a front perspective view of a roll cage

portion of the cab of FIG. 67;

[0082] FIG. 71 is a rear perspective view of a roll cage
portion of the cab of FIG. 70;

[0083] FIG.72isabottom front perspective view of the roll
cage portion of FIG. 70 assembled with the roof;

[0084] FIG. 73 is a detailed cross-sectional view of the roof
and roll cage of FIG. 70;

[0085] FIG. 74 is an exploded view of the roll cage and the
roof of FIG. 70;
[0086] FIG. 75 is across-sectional view of a side of the roll

cage and the roof of FIG. 70;

[0087] FIG. 76 is a detailed cross-sectional view of a front
portion of the roll cage and the roof of FIG. 70;

[0088] FIG. 77 is a detailed cross-sectional view of a rear
portion of the roll cage and the roof of FIG. 70;

[0089] FIG. 78 is a detailed side view of'a lower portion of
the front windshield;

[0090] FIG. 79 is a detailed front perspective view of an
alternative embodiment windshield;

[0091] FIG. 80 is a rear perspective view of the alternative
embodiment windshield of FIG. 79;

[0092] FIG. 81 is aside cross-sectional view of the alterna-
tive embodiment windshield of FIG. 79;

[0093] FIG. 82 is a further side cross-sectional view of the
alternative embodiment windshield of FIG. 79;

[0094] FIG. 83 is another side cross-sectional view of the
alternative embodiment windshield of FIG. 79, illustrating
the windshield in a first open position;

[0095] FIG. 84 another side cross-sectional view of the
alternative embodiment windshield of FIG. 79, illustrating
the windshield in a second open position;

[0096] FIG. 85 is arear elevational view of a rear portion of
the vehicle of FIG. 38, and illustrating a fluid container oper-
ably coupled to the front windshield;

[0097] FIG. 86 is adetailed cross-sectional view of a lower
portion of the rear windshield;

[0098] FIG. 87 is a front perspective view of the cab portion
of the vehicle having an alternative embodiment rear wind-
shield;

[0099] FIG. 88 is an exploded view of the alternative
embodiment rear windshield and the roof;

[0100] FIG. 89isanexploded view of the door assembly of
the vehicle of FIG. 38;

[0101] FIG. 90 is a front perspective view of a door latch
assembly of the door assembly of FIG. 89;

[0102] FIG. 91 is a front plan view of the cab portion of the
vehicle;
[0103] FIG. 92 is a front elevational view of an auxiliary

door hinge assembly of the vehicle of FIG. 38;
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[0104] FIG. 93 is a rear view of an operator area of the
vehicle of FIG. 38;

[0105] FIG. 94 is a top plan view of a rear suspension
assembly of the vehicle of FIG. 38;

[0106] FIG. 95 is a rear perspective view of the rear sus-
pension assembly of FIG. 94;

[0107] FIG. 96 is a front perspective view of a frame, roll
cage, and rear suspension of the vehicle of FIG. 38;

[0108] FIG. 97 is a detailed view of the rear suspension and
the frame of FIG. 96;

[0109] FIG. 98 is a front perspective view of the frame and
rear suspension of the vehicle of FIG. 96;

[0110] FIG. 99 is a detailed view of the roll cage and the
frame of FIG. 96;

[0111] FIG. 100 is an exploded view of the front windshield
of F1G. 79,
[0112] FIG. 101 is a side perspective view of the front

windshield of FIG. 100,

[0113] FIG. 102 is a cross-sectional view of the front wind-
shield of FIG. 101;

[0114] FIG. 103 is a cross-sectional view of the front wind-
shield of FIG. 101 and a sealing member;

[0115] FIG. 104 is a front perspective view of one side of
the front windshield of FIG. 100;

[0116] FIG. 105 is afront view of a support plate coupled to
the front windshield of FIG. 100; and

[0117] FIG. 106 is a top view of the front windshield of
FIG. 100, illustrating a radius of curvature of the front wind-
shield.

DETAILED DESCRIPTION OF THE DRAWINGS

[0118] Corresponding reference characters indicate corre-
sponding parts throughout the several views. Unless stated
otherwise the drawings are proportional.

[0119] The embodiments disclosed below are not intended
to be exhaustive or to limit the invention to the precise forms
disclosed in the following detailed description. Rather, the
embodiments are chosen and described so that others skilled
in the art may utilize their teachings. While the present dis-
closure is primarily directed to a utility vehicle, it should be
understood that the features disclosed herein may have appli-
cation to other types of vehicles such as all-terrain vehicles,
motorcycles, watercraft, snowmobiles, people movers, and
golf carts.

[0120] With reference to FIG. 1, the utility vehicle is shown
generally at 2 to include a frame 4 supported by a plurality of
ground engaging members, for example front wheels 6 and
rear wheels 8. Utility vehicle 2 includes a front end 10 having
ahood 12, bumper 14 and side body panel 16. Utility vehicle
2 also includes a rear end 20 having a utility cargo box 22 as
described further herein. Utility vehicle 2 also includes an
operator area at 30 comprising a bench seat assembly 32
having a driver’s seat 34, a passenger seat 36 and a center
passenger seat at 38. Operator controls such as a steering
wheel is provided at 40. A roll cage 42 surrounds the entire
operator area 30.

[0121] With reference now to FIGS. 2 through 6, the frame
will be described in greater detail. With reference first to FIG.
2, frame 4 generally includes a frame front portion 50, a frame
mid portion 52 and a frame rear portion at 54. Central frame
tubes 60 extend generally lengthwise between the front frame
portion 50 and the rear frame portion 54 having a front portion
at 60a and a flared out portion towards the rear at 605. An
outer frame tube member is provided at 62 which is connected
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to frame tube portion 60a; by tube portion 62a adjacent a
front, and spaced apart from frame tube 605 by frame tube
portion 62b. A cross tube such as 64 integrates the frame tubes
60 and 62 towards a center of the vehicle and frame channels
66 and 67 (FIG. 3) integrate the frame tubes 60 and 62
adjacent a rear of the vehicle.

[0122] A removable frame portion 70 is attached to frame
tube 62 by way of brackets 72, as further described herein. As
shown best in FIG. 7, removable frame portion 70 has a lower
frame portion 70a, a vertically upstanding portion at 705 and
an upper horizontally extending portion 70c. Removable
frame portion 70 further includes gussets at 82 as described
herein. A transverse brace 80 extends between the two por-
tions 70c. Frame 4 further includes a seat frame portion at 90
having transversely extending frame tubes at 92 and 94 sup-
ported by upstanding braces 96 and diagonal braces 98. As
shown best in FIG. 3, support posts 100 upstand from frame
tubes 62 and support a transverse beam 102. Transverse beam
102 is removable from post 100 and also includes an upper
mounting area or flange at 104, as further described herein.
[0123] With respect now to FIGS. 4-6, a rear engine pan
110 is provided extending from channel 67 and frame tubes
60. Pan 110 defines the support platform for the drivetrain of
the vehicle as will be described herein. Vertically extending
channels 120, 122 (FIGS. 5, 6) extend from each side of the
pan 10 and define locations for mounting alignment arms
(A-arms) as described herein. Vertically extending tubes 130
extend upwardly from pan 110 and support upper frame arms
132.

[0124] With respect now to FIGS. 7 and 8, frame 4 further
includes an upper mounting flange 134 attached to diagonal
tube 98 and a side tube 136 (FIG. 8) extending between
diagonal tube 98 and post 100. As shown in FIG. 8, transverse
beam 102 is provided with a bracket 138 and a flange 140,
where flange 140 attaches to flange 134 and where bracket
138 attaches to side tube 136 by way of fasteners as shown. As
shown in FIG. 9, removable frame portion 70 includes a
bracket 142 attached to horizontally extending portion 70c¢
which is removably attached to transverse brace 80 by way of
fasteners as shown. Lower frame portion 70a is also attached
to frame tube 62 by way of fasteners through brackets 72 as
shown.

[0125] With reference now to FIGS. 10A and 10B, engine
150 is shown mounted on pan 110 together with transmission
152. It should be noted that engine 150 is of the type shown
and described in assignee’s U.S. Provisional Patent Applica-
tion Ser. No. 61/385,802 filed Sep. 23, 2010, titled
“ENGINE,” and corresponding PCT Patent Application No.
PCT/US2011/52914, the subject matter of which is expressly
incorporated by reference herein. Transmission 152, the
mounting of the engine 150 and transmission 152 together, as
well as the mounting of the engine 150 and the transmission
152 to frame 4, is similar to that shown in either of U.S. patent
application Ser. Nos. 12/849,480 or 12/849,516, both of
which were filed on Aug. 3, 2010, and corresponding PCT
Patent Application No. PCT/US2011/46395, the subject mat-
ter of which is incorporated herein by reference.

[0126] As shown, an air intake 160 is shown which would
be mounted to a cover which surrounds the roll cage 50.
[0127] A re-designed suspension is shown generally as 200
in FIGS. 11-14. The suspension is re-designed to provide a
space for the engine and transmission 150, 152 when the
engine and transmission is mounted rearward of the seats as
shown herein. More particularly, the rear suspension is pro-
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vided by upper alignment arms 202 and lower alignment arms
204 whereby forward connections 206 of upper alignment
arms 204 are spaced apart by a greater distance than their
respective rearward connections 208; that is W,>W, (FIG.
12). This provides a lateral distance or width W, between the
alignment arms which can receive the transmission, or at least
a portion of the powertrain, there between. In a like manner,
lower alignment arms 204 have forward connections 210
spaced apart at a greater distance than lower connections 212.
[0128] As shown, both upper and lower alignment arms
202, 204 are rectangular in configuration, and connect to a
hub 220 at a forward and outer corner of the alignment arms.
As shown in FIG. 12, the alignment arms extend at oblique
angles 0 relative to a longitudinal axis [, and each of the hubs
220 includes a spindle 222 which rotates along an axis X
transverse to the longitudinal axis L. As shown in FIG. 14,
lower alignment arms 204 further comprise a lower plate
portion 230 which provides a bracket 232 for both a shock
absorber 240 and a mounting arm 242 of torsion bar 244.
Torsion bar 244 is shown in FIGS. 10-13 rotationally
mounted to upright 130, and with torsion bar arms 246
extending forwardly. The location of the hubs 220 provides
room for the shock absorbers 240 and mounting arm 242 of
the torsion bar 244, as best shown in FIG. 12.

[0129] Withreferencenow to FIG. 15, due to the location of
the engine rearward of the seat 32, the area beneath the seat
frame 90 is now available for other system components. As
shown, fuel tank 260 is shown positioned below the seat
frame 90 with a filler tube 262 extending out from the driver’s
side and beyond the frame formed by frame tube 62 and post
100. Battery 270 is shown positioned below a passenger side
of the seat frame 90. Meanwhile an electronic assembly 280
is positioned below the center seat of frame 90, and the
electronic assembly may comprise an engine control unit, a
vehicle control unit, relays and the like.

[0130] With respect now to FIGS. 16-17, vehicle 2 is fin-
ished off by floor board 300, side panel 302, seat side cover
304 and seat front cover 306. Storage pan 308 is positioned
over frame 90 and over transverse bar 102 (FIG. 10) and
includes three separate storage areas, namely storage area 310
directly below driver’s seat, center storage area 312 accom-
modating the electronic assembly 280, and storage area 314
(FIGS. 12 and 17) positioned below passenger seating area.
Panel 320 surrounds the intersection of rear roll cage portion
402 and plate 104 (FIG. 10) and a sound/heat shield 330 (FIG.
16) is positioned behind seat 32 and forward of engine 150 to
prevent heat and noise from the engine 150 into the operator’s
area.

[0131] With reference now to FIGS. 9 and 18, a channel
member 350 is positioned over frame tubes 60 from a position
from the front 50 of the vehicle to a position extending over
truss member 67 defining an opening 352 (FIG. 18). The
channel member 350 defines an opening or tunnel between
the front of the vehicle to a position under the seats for
receiving the drive shaft that extends from the rear of the
vehicle to the front of the vehicle for driving a front differen-
tial. The channel member 350 is coupled to the main frame
tubes 60, 62 to define a rigid member resistant to torsion. The
top ofthe channel 350 defines a passageway 353 for receiving
other essentials extending from the front of the vehicle to the
rear ofthe vehicle, such as a wiring harness (lights, electronic
throttle control wiring, etc), cooling tubes, brake lines, etc. As
shown best in FIGS. 3 and 18, a shear plate 354 also extends
upwardly from frames tubes 62 to upper frame portion 356
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also provided to resist torsion to the vehicle frame 4. Shear
plate 354 also allows for the mounting of accessories thereto.
[0132] With reference now to FIGS. 19-21, the rear utility
box 22 is shown in greater detail. As shown in FIG. 19, the
utility box 22 has an underside surface 360 which inclines
upwardly and forwardly providing a small draft angled sur-
face on the inside of the utility box. This provides for easier
dumping of the contents of the utility box, as well as raises the
inside surface of the utility box for clearance purposes due to
the rearwardly adjusted engine 150 and transmission 152.
Furthermore as shown in FI1G. 21, the side edges of the utility
box include a plurality of molded in slots 370 which extend
downwardly through a floor 372 of the box, the slots extend-
ing outwardly of inwardly molded posts 374 (FIG. 20). Tie
downs 380 are provided having an upwardly extending por-
tion 382 for extending through slots 370, a shank portion 384
for extending downwardly through the slot, and a flange
portion 386 for positioning against the post 374. Fasteners
may be positioned through apertures 388 of the tie downs 382
fastening the tie downs to the utility box in a semi-fixed
fashion. It should be understood that the tie downs may be
positioned in alternate orientations as decided by the owner/
user.

[0133] With reference now to FIGS. 22-26, the roll cage 42
will be described in greater detail. As shown, cage 42 includes
afront cage portion 400 and a rear cage portion 402. As shown
best in FIG. 24, front cage portion 400 includes upright por-
tions 404, horizontal portions 406, crossbeam 408 and lower
crossbeam 410. As defined, front cage portion 400 defines
surfaces 412 of uprights 404, surface 414 of crossbeam 408
and surface 416 of lower crossbeam 410 all arranged in a
plane for receiving an accessory windshield. In a like manner,
surfaces 420 are defined on portions 406 and surface 422 is
defined on overhead beam 408 to define a planar surface for
receiving either an accessory overhead roof piece or see
through moon roof. As shown, upright portions 404 include
brackets 422 for connection to gussets 82 (FIG. 9). Finally,
cage portion 400 includes rear connectors 424 for connection
to rear cage portion 402 as described herein.

[0134] As shown best in FIG. 24, rear cage portion 402
includes uprights 430, cross member 432, diagonal braces
434, cross members 436 and 438 and cross member 440
retaining head rests 442. Side supports 450 extend forwardly
from uprights 430. Rear portion 402 includes brackets 452 for
attachment to upper flange 104 (FIG. 8). As shown best in
FIG. 25, the intersection of upright 430 and cross member 432
defines a profile 460 for the receipt of connector 424. Thus,
the front and rear cage portions 400, 402 are easily connect-
able by way of fasteners 462. As also shown in FIG. 25, cage
portion 406 includes an outwardly facing surface or lip at 470
which is planar with a surface 472 on connector 424 and with
surface 474 (F1G. 27) of rear upright 430. This allows for the
addition of an accessory door. The exact configuration of the
cross section of cage portion 406 is shown in FIG. 27 which
is somewhat hourglass or a figure eight configuration.
[0135] Withrespectnow to FIGS. 28-37, the seating assem-
bly of the present disclosure will be described in greater
detail. With reference first to F1G. 28, the seating assembly 32
is shown in an installed position in the seat frame 90. As
shown, driver’s seat 34 includes a seat back 500 and a seat
bottom 502, passenger seat 36 includes a seat back 504 and a
seat bottom 506; and center seat 38 includes a seat back 508
and a seat bottom 510. Alternatively, seating assembly 32
may include a single seat, such as a bench seat, that extends
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across the width of seat frame 90 to accommodate both a
driver and at least one passenger.

[0136] As shown best in FIGS. 33, 34 and 36, the front
edges of the seating assembly 32 include hooks 520 which are
pivotally clipped into an opening 522 of a bracket 524 (FIG.
29), clipping the seat into the seat frame 90. It should be
appreciated then that the seat can tip forward towards the
steering wheel and/or the dash board of the vehicle for
removal of the seats and for access to the storage bins under
the seat.

[0137] As shown best in FIGS. 33 and 34, driver’s seat 34
and the combined passenger seat 36 and center seat 38 are
separate assemblies, although as detailed above, seating
assembly 32 may include a single seat that combines driver’s
seat 34, passenger seat 36, and center seat 38. As shown, the
passenger seat 36 and center seat 38 would include a lower
structural frame 530 upon which the seat bottom would be
constructed, and to which hooks 520 would be assembled or
integrated.

[0138] As shown best in FIGS. 36 and 37, driver’s seat 34
includes a lower slide assembly 540 to which hooks are
provided. Seat 34 further includes an adjustment mechanism
542 as well as an inner slide track 544 (FIG. 37) allowing
sliding movement between a lower track member 550 and an
upper track member 552 of track assembly 540. Frame 560 of
seat back 500 is attached to the lower track assembly 540, and
thus when upper track portion 552 moves relative to lower
track portion 550, seat back moves with seat bottom 502.
Alternatively, passenger seat 36 and center seat 38 also may
include a lower slide assembly to allow sliding movement of
the seat. Other embodiments of seating assembly 32 may
include a stationary seating assembly that remains fixed in a
specified position.

[0139] While the power source of the present disclosure is
shown as a combustion engine, illustratively a combustion
engine, the engine could also take on the form of a multi-fuel
engine capable of utilizing various fuels. An exemplary multi-
fuel engine capable of utilizing various fuels is disclosed in
U.S. patent application Ser. No. 11/445,731, filed Jun. 2,
2006, (and corresponding PCT Patent Application No. PCT/
US07/70220), Docket No. PLR-00-1505.01P, the disclosure
of which is expressly incorporated by reference herein. In
another embodiment, the power source could be a hybrid
electric engine. In another embodiment, the power source
could be an electric engine, where the spacing under the seats
is utilized for the battery packs. Anillustrative electric vehicle
is shown in any one of assignee’s U.S. patent application Ser.
No. 12/484,921 filed Jun. 15, 2009 (and corresponding PCT
Patent Application No. PCT/US2010/38711), or U.S. patent
application Ser. No. 12/816,004, filed Dec. 16, 2010, the
subject matter of which is expressly incorporated by refer-
ence herein.

[0140] The vehicle could also include a range extender of
the type disclosed in U.S. patent application Ser. No. 12/928,
479 filed Dec. 13, 2010 (and corresponding PCT Patent
Application No. PCT/US2010/049167), the subject matter of
which is expressly incorporated by reference herein.

[0141] Referring to FIGS. 38-99, an alternative embodi-
ment of the present disclosure is shown. Utility vehicle 600
may alternatively include an enclosed cab 840, having a roof
884, doors 886, a front windshield 888, and a rear panel,
illustratively a rear windshield 890. Utility vehicle 600 of
FIGS. 38-99 includes features similar to utility vehicle 2 of
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FIGS. 1-37, with like reference numerals indicating like ele-
ments having like functionality and structure, except as
described below.

[0142] As shown in FIGS. 38-42, vehicle 600 includes
frame 4 supported by front wheels 6 and rear wheels 8. Frame
4 also supports operator area 30 comprising driver’s seat 34,
passenger seat 36, and center passenger seat 38 (FIG. 1).
Front end 10 of utility vehicle 600 is supported by front
wheels 6 and may include a brush guard 608. Additionally,
front end 10 supports the front suspension. Rear end 20 is
supported by rear wheels 8 and illustratively includes cargo
box 22. Additionally, rear end 20 supports a rear suspension
1102, as is detailed herein.

[0143] With reference now to FIGS. 43-45, frame 4 will be
described in greater detail. As with utility vehicle 2 of FIGS.
1-37, frame 4 of utility vehicle 600 includes front portion 50,
mid portion 52, and rear portion 54. As shown in FIG. 43,
frame 4 includes channel member 350 centrally positioned on
utility vehicle 600. In particular, illustrative channel member
350 generally extends from front portion 50 to rear portion
54. Channel member 350 may be coupled to central frame
tubes 60 through conventional means (e.g., welds, bolts, riv-
ets), as best shown in FIG. 44. Channel member 350 generally
extends along longitudinal axis L of utility vehicle 600 to
provide rigidity and stiffness to frame 4. For example, chan-
nel member 350 may increase the bending stiffness of frame
4. Additionally, channel member 350 may cooperate with
shear plate 354 (FIG. 3) to increase the torsional stiffness or
rigidity of frame 4.

[0144] Referring to FIG. 45, illustrative channel member
350 is elevated or raised relative to floor board 300 (FIG. 57)
to define an opening or tunnel 604. Tunnel 604 may house a
portion of a drive shaft 702 of a powertrain assembly 700. Due
to the raised configuration of channel member 350, tunnel
604 may be configured to accommodate drive shafts with
larger diameters.

[0145] Withreference to FIGS. 44 and 45, channel member
350 further includes recessed passageway 353 for receiving
other components of utility vehicle 600. In particular, com-
ponents extending from front end 10 to rear end 20 of utility
vehicle 600, such as a wiring harness (lighting, electronic
throttle control wiring, etc), cooling tubes, brake lines, and
other auxiliary lines or components, etc., may be seated in
passageway 353. Illustratively, passageway 353 supports at
least one electrical connector or line 601 and/or at least one
fluid connector or line 602. For example, lines 601 may be
used to provide air flow from front end 10 to rear end 20 of
utility vehicle 600 to increase venting and cooling of power-
train assembly 700. Lines 601, 602 may be coupled to channel
member 350 with conventional fasteners. It may be appreci-
ated that channel member 350 separates components of utility
vehicle 600, for example illustrative channel member 350
separates drive shaft 702 from lines 601, 602.

[0146] Additionally, floor board 300 (FIG. 57) may be posi-
tioned over channel member 350 and lines 601, 602 in order
to cover channel member 350 and lines 601, 602. Alterna-
tively, floor board 300 may include an access panel 606,
which may pivot or be removed in order to access channel
member 350 and lines 601, 602, as shown in FIG. 57.

[0147] Referring to FIGS. 46-48, utility vehicle 600 may
include a radiator assembly 610, including a fan 612, a radia-
tor shroud 614, and a coolant supply line 616 coupled to a
coolant supply, illustratively a bottle 618. Radiator assembly
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610 may be coupled to frame tubes 624 and/or chassis panel
626 at front portion 50 of frame 4 with conventional couplers
(not shown).

[0148] Radiator shroud 614 extends in forward direction
relative to fan 612, as shown in FIGS. 46 and 47. As such,
radiator shroud 614 may facilitate air flow in the direction of
fan 612, thereby increasing the air flowing into radiator
assembly 610. In particular, illustrative radiator shroud 614 is
comprised of generally flat portions 620 and corner portions
621. Corner portions 621 may provide a hinging function, for
example corner portions 621 may be a living hinge, as best
shown in FIG. 48. Corner portions 621 fold, bend, or other-
wise move to angle flat portions 620 toward fan 612. As
shown in FIG. 48, radiator shroud 614 generally has an illus-
trative U-shape. Radiator assembly 610 may be coupled with
cooling lines 602 (FIG. 47) to cool the components of utility
vehicle 600.

[0149] With respect to FIGS. 49-51, a winch assembly 630
also may be positioned at front end 10 of utility vehicle 600
and is illustratively positioned generally below radiator
assembly 610. Winch assembly 630 may be coupled to chas-
sis panel 626 with conventional fasteners (not shown). Chas-
sis panel 626 may be stamped in order to facilitate coupling
between winch assembly 630 and front end 10 of utility
vehicle 100. Referring to FIGS. 50 and 51, winch assembly
630 includes a bracket 632, a winch device 634 having a
latching member 636, illustratively a hook, a cable 638, and a
guide member 640.

[0150] Bracket 632 is coupled to chassis panel 626 to sup-
port winch device 634. Chassis panel 626 is configured to
support bracket 632 without the use of fasteners during instal-
lation of winch assembly 630. More particularly, illustrative
bracket 632 includes ears 642 that engage with a top surface
of chassis plate 626 and bend rearwardly over the top surface
of chassis plate 626. In this way, ears 642 support bracket 632
on chassis plate 626 when winch assembly 630 is being
coupled to front portion 50 of frame 4 with conventional
couplers (not shown), such as bolts or welds. As such, it is not
necessary to hold bracket 632 and winch device 634 during
installation.

[0151] Brush guard 608 also may be mounted to chassis
plate 626 at front end 10 of utility vehicle 600. Guide member
640 illustratively is coupled to brush guard 608 with conven-
tional fasteners. As shown in FIG. 51, guide member 640
extends from front end 10 of utility vehicle 600. Referring
now to FIGS. 49 and 50, guide member 640 includes an
aperture 644 and rollers 646 positioned along each side of
aperture 644. Illustratively, aperture 644 is rectangular and
rollers 646 are positioned along each of the four sides of
aperture 644. Inuse, latching member 636 and cable 638 may
extend through aperture 644 and rollers 646 prevent damage
to brush guard 608 and cable 638 when winch assembly 630
is in use.

[0152] Referring to FIGS. 52-56, illustrative utility vehicle
600 also includes a powertrain assembly 700 operably
coupled to front wheels 6 and/or rear wheels 8. Powertrain
assembly 700 includes engine 150 (FIG. 57) and a transmis-
sion. As is further detailed herein and best shown in FIG. 52,
the transmission may be a continuously variable transmission
(“CVT”) 704 positioned rearward of rear roll cage portion
854.

[0153] As shown in FIG. 53, illustrative CVT 704 includes
a drive side 705 having a drive pulley assembly 706, a driven
side 707 having a driven pulley assembly 708, and a belt (not
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shown) extending therebetween supported in a housing 709.
Housing 709 of CVT 704 couples with a cover 710 to house
pulley assemblies 706, 708. A clutch air intake system 712
and a clutch exhaust system 714 are included on CVT 704.
Clutch air intake system 712 provides air to both drive pulley
assembly 706 and driven pulley assembly 708, and the air
exits CVT 704 through clutch exhaust system 714.

[0154] Clutch air intake system 712 is illustratively posi-
tioned rearward of passenger seat 36 and upright portion 870
of rear roll cage portion 854 (FIG. 52). Referring to FIGS.
53-56, clutch air intake system 712 includes an air intake tube
713 removably coupled to an inlet port 716 with fasteners
720. Inlet port 716 may be divided into various channels, for
example inlet channels 746 and 750, as is further detailed
herein. [llustratively, inlet channels 746, 750 are angled away
from each other and form a “Y” or “V” shape. Air intake tube
712 also is coupled to a first intake member 722, which may
be supported on rear roll cage portion 854 (FIG. 52) with
conventional fasteners (not shown). First intake member 722
may be comprised of a generally rigid material (e.g., high
density polyethylene) and coupled to asecond intake member
724 with a fastener 726. Additionally, second intake member
724 is illustratively coupled to a filter support member 728
and a filter cover 730. Illustrative air intake tube 713 and
second intake member 722 are comprised of a flexible mate-
rial.

[0155] As shown in FIG. 52, filter support member 728
(FIG. 53) may be coupled to a side panel 842 of cab 840 and
is positioned rearward of rear roll cage portion 854. Filter
cover 730 includes a frame portion 732 and filter portions
734. Filter portions 734 may be comprised of a mesh or other
finely-woven material to provide a pre-filtering function for
CVT 704. Frame portion 732 generally extends around each
filter portion 734. Illustratively, filter cover 730 includes at
least three filter portions 734.

[0156] Referringto FIGS. 54 and 55, clutch exhaust system
714 is positioned rearward of operator area 30 and includes a
flexible exhaust tube 715 coupled to an exhaust port 718.
Exhaust tube 715 includes a tab or support 736 that secures a
catch filter 738 to exhaust tube 715. In particular, atop portion
of catch filter 738 includes at least one opening 740 to receive
tab 736. Catch filter 738 prevents debris from entering clutch
exhaust system 714. Illustrative exhaust tube 715 further
includes supports 742, which may stabilize wires or other
lines at rear end 20 of vehicle 700.

[0157] Clutch air intake system 712 and clutch exhaust
system 714 are modular systems comprised of multiple com-
ponents removably coupled to each other. More particularly,
air intake tube 713 is removably coupled to inlet port 716 and
first intake member 722. Similarly, second intake member
724 1s removably coupled to first intake member 722 and filter
support member 728. Likewise, exhaust tube 715 is remov-
ably coupled to exhaust port 718 and catch filter 738. In this
way, clutch air intake system 712 and clutch exhaust system
714 of CVT 704 may be easily assembled without needing to
re-tool other attachments. Additionally, the modular arrange-
ment of clutch air intake system 712 and clutch exhaust
system 714 allows the various components to be easily
replaced and/or interchanged.

[0158] Housing 709 of CVT 704 is shown in FIG. 56 with
cover 710 removed. Housing 709 includes a wall 744 extend-
ing around drive side 705 and driven side 707 of CVT 704.
Drive side 705 includes inlet channel 746 of inlet port 716 and
a duct or passageway 748 generally extends from inlet chan-
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nel 746. Similarly, air is directed to drive side 707 through
inlet channel 750 of inlet port 716 and a duct or passageway
752 generally extends from inlet channel 750. Passageways
748, 752 may be molded into housing 709 through conven-
tional forming techniques.

[0159] As detailed above, inlet channels 746, 750 are
angled away from each other such that clutch air intake sys-
tem 712 provides at least two different, but simultaneous,
flows of air through CVT 704. Air from drive side 705 and air
from driven side 707 may combine near the bottom of wall
744 and flow together toward exhaust port 724 (FIG. 55). In
this way, clutch air intake system 712 may split or divide
incoming air between drive side 705 and drive side 707 of
CVT 704. However, all air in CVT 704 exits through a com-
mon outlet, in particular, exhaust port 718 of clutch exhaust
system 714. In one embodiment, the tangential area of clutch
exhaust system 714 is increased to facilitate air flow through
exhaust tube 715.

[0160] CVT 704 is operably coupled to engine 150. During
operation, engine 150 may be lubricated with a fluid, for
example oil. As shown in FIG. 57, an oil cap 760 may be
coupled to the top surface of engine 150. Oil cap 760 allows
excessive pressure in the crankcase system of engine 150 to
be vented while continuing to maintain the pressure in the
crankcase system at, or below, a predetermined level. Refer-
ring to FIG. 58, oil cap 760 includes a cap portion 762 and a
body portion 764, illustratively a pressure-relief valve. Body
portion 764 may be positioned within engine 150, however
cap 762 couples with the top surface of engine 150. The
illustrative embodiment of oil cap 760 is comprised of anylon
material, however, other suitable materials may be used. An
o-ring or other sealing member 766 may be received within a
groove 768 and extends between body portion 764 and the top
surface of engine 150 to seal oil within engine 150.

[0161] Illustratively, as best shown in FIG. 58, body portion
764 includes upper end 764a, a lower end 7645, and a plural-
ity of internal channels 770 extending therebetween. Chan-
nels 770 intersect with an upper seal 772, illustratively a lip
seal, which may be press fit or otherwise coupled to body
portion 764. Upper seal 772 has a circular shape and extends
around an inner surface 774 of body portion 764. Upper seal
772 includes a circular lip 776 that engages inner surface 774
to close internal channels 770. Lip 776 is comprised of a
flexible polymeric material and may move away from inner
surface 774 when pressure is applied to lip 776. Additionally,
upper end 764a of body portion 764 includes a plurality of
openings 778 above channels 770.

[0162] The illustrative embodiment of oil cap 760 is con-
figured to vent pressure from engine 150, and more particu-
larly, from a closed crankcase system of engine 150. For
example, if vehicle 600 is used at low ambient temperature,
the breather or exhaust means of engine 150 may freeze or
otherwise be compromised. However, oil cap 760 is config-
ured to release pressure from engine 150. In particular, pres-
sure from engine 150 may act on internal channels 770 and,
therefore, on upper seal 772. Lip 776 may be pushed away
from inner surface 774 by the pressure in channels 770 to
provide a passageway from internal channels 770 to openings
778. When lip 776 is pushed away from inner surface 774,
pressure is able to vent from engine 150, through internal
channels 770, past upper seal 772, and exit through openings
778. It may be appreciated that cap portion 762 directs the
venting pressure downwardly toward the top surface of

Exhibit 2031
Bazooka v. Nuhn - [IPR2024-00098
Page 1195 of 1211



US 2013/0033070 A1

engine 150. In this way, external fluids are prevented from
entering openings 778 and engine 150.

[0163] Referring to FIGS. 59-61, an air box assembly 780
is operably coupled to engine 150. In particular, air box
assembly 780 draws air into engine 150 to facilitate combus-
tion. As shown in FIG. 59, air box assembly 780 includes a lid
782, a base 784, a plurality of hoses 786 to transport air, a
hinge assembly 788 for coupling lid 782 to base 784, and a
filter 796 (FIG. 60). Referring now to FIG. 60, filter 796
contains debris or other matter to prevent such matter from
entering engine 150. Additionally, if filter 796 is dirty (i.e.,
contains debris), the debris on filter 796 from entering engine
150.

[0164] Hoses 786 are coupled to base 784 and lid 782 and,
more particularly, hose 7865 is coupled to base 784 and hose
786¢ is coupled to lid 782. Hose 7865 is further coupled to
hose 7864 with a fastener 792. Hose 7864 also is coupled to an
intake port 794, which is coupled to a side panel 844 of cab
840 and is positioned rearward of rear roll cage portion 854
and driver’s seat 34. Hoses 7864, 786¢ may be comprised of
a flexible, polymeric material, however, hose 786a may be
comprised of a rigid material.

[0165] Referring to FIG. 61, filter 796 is positioned inter-
mediate lid 782 and base 784. Lid 782 may pivot relative to
base 784 about hinge assembly 788. In particular, lid 782 and
base 784 form a “clamshell” arrangement. Hinge assembly
788 includes posts 798 coupled to base 784 and cover mem-
bers 799 coupled to lid 782. Posts 798 are received within
cover members 799. Cover members 799 retain posts 798
therein such that lid 782 may be pivoted or rotated about posts
798 and remain coupled to base 784. In this way, hinge
assembly 788 prevents lid 782 from separating from base 784,
however, hinge assembly 788 allows lid 782 to rotate relative
to base 784. Hinge assembly 788 further provides an orient-
ing function for1id 782 and base 784. More particularly, hinge
assembly 788 properly aligns and orients lid 782 with base
784. In addition to hinge assembly 788, air box assembly 780
may include closing members 790 to further secure lid 782 to
base 784.

[0166] AsshowninFIGS. 62 and 63, fuel tank 260 supplies
fuel to engine 150 for operation thereof and may be posi-
tioned in a generally inboard location under driver’s seat 34.
Illustrative fuel tank 260 includes at least a fuel filter 800, for
example aroll-over valve, coupled to a top surface of fuel tank
260 and a fuel fill cup 1050 extending from a side portion of
fuel tank 260. Referring to FIG. 66, if pressure in fuel tank
260 increases, the pressure may be relieved through fuel filter
800 and hose 828. Additionally, the arrangement of fuel filter
800 may prevent external fluids from entering fuel filter 800
and, therefore, fuel tank 260.

[0167] Referringto FIGS. 64 and 65, the arrangement of fill
cup 1050 allows fuel tank 260, which is located at an inboard,
or generally central, location of vehicle 600, to be filled at an
outboard side of vehicle 600, for example at side panel 844
(FIG. 40). Ilustrative fill cup 1050 includes a fill tube 1052
and a chamber 1054 generally surrounding fill tube 1052.

[0168] Chamber 1054 includes a proximate end 1068, a
distal end 1070, and a side wall 1072 extending therebetween.
Proximate end 1068 may be substantially flat and perpendicu-
lar to fill tube 1052. Distal end 1070 may have a curved or
rounded shape that extends into a neck 1074. Neck 1074
couples with a hose 1076 to direct fuel into fuel tank 260.
Conventional fasteners (e.g., clamps) may be used to secure
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hose 1076 to neck 1074 and to fuel tank 260. [lustratively,
neck 1074 has a smaller diameter than chamber 1054 and
hose 1076.

[0169] Chamber 1054 has a generally cylindrical shape and
may have a diameter of approximately three inches. Addition-
ally, the length of illustrative side wall 1072 may be approxi-
mately 2.5 inches. However, the size of chamber 1054 may
vary, depending on the vehicle and other parameters. Further-
more, the length of side wall 1072 may be established by
determining the length required to properly align a fuel
nozzle and the volume required to contain fuel in chamber
1054. As such, these two requirements are considered and
balanced in order to determine the dimensions of side wall
1072.

[0170] The illustrative embodiment of fill tube 1052 is
defined by a diameter of approximately two inches. Fill tube
1052 includes an exterior portion 1062 and an interior portion
1060. Illustratively, proximate end 1068 is intermediate inte-
rior portion 1060 and exterior portion 1062. Exterior portion
1062 extends outwardly from fill cup 1050 to define an aper-
ture 1058 to receive a fuel nozzle. Exterior portion 1062 also
may be threaded to receive a fuel cap 1064 thereon. Addition-
ally, interior portion 1060 extends into chamber 1054 to
define a channel 1056 to receive and guide the fuel nozzle
toward neck 1074. More particularly, interior portion 1060
directs the fuel nozzle toward a center portion of chamber
1054 and neck 1074, thereby preventing the fuel nozzle from
directly contacting neck 1074 when fuel is being supplied to
fuel tank 260. An inner surface 1064 of interior portion 1060
is substantially smooth and properly aligns the fuel nozzle
toward hose 1076. An outer surface 1066 of interior portion
1060 has a tapered shape to allow more fuel to accumulate in
chamber 1054 and, therefore, prevents spilling when fuel tank
260 is full.

[0171] In operation, illustrative fuel cup 1050 has a fill rate
of approximately 10 gallons/minute. Additionally fuel cup
1050 allows fuel tank 260 to be filled with a five-gallon gas
can and maintains sufficient fuel fill quality while also allow-
ing vapors to vent from fuel tank 260. While fuel is entering
fuel tank 260 through fill tube 1052, vapors may simulta-
neously exit fuel tank 260 through fill tube 1052. In particular,
the diameter of fill tube 1052 accommodates a fuel nozzle and
also provides sufficient clearance for vapors to exit.

[0172] As the fuel nozzle shuts off when fuel tank is full,
any excess fuel flowing from fuel tank 260 may be contained
within chamber 1054. By containing excess fuel in chamber
1054, the fuel is prevented from overflowing and spilling
from fill tube 1052. The arrangement of fill cup 1050 has the
effect of slowing down the rate of fuel flowing toward fill tube
1052. Furthermore, the arrangement of fill tube 1052 and
chamber 1054 separates the vapors that exit through fill tube
1052 from the liquid fuel that is contained within chamber
1054.

[0173] Referringto FIGS. 94-98, rear end 20 of vehicle 600
is supported by rear wheels 8 and rear suspension assembly
1102. Rear suspension assembly 1102 may include compo-
nents similar to those of the suspension assembly of FIGS. 12
and 13 and, illustratively, includes an upper alignment arm
1104 and a lower alignment arm 1106. As shown, both upper
and lower alignment arms 1104, 1106 have a rounded outer
end that connects to a hub 1108. More particularly, hub 1108
coupled with upper and lower alignment arms 1104, 1106 at
a center portion of the rounded end of arms 1104, 1106.
Tlustratively, hub 1108 may be coupled to upper and lower
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alignment arms 1104, 1106 generally forward of the center
portion of the rounded ends. Each of hubs 1108 includes a
spindle 1110, which rotates along an axis generally transverse
to the longitudinal axis L (FIG. 41). Lower alignment arms
1106 further comprise a lower plate portion 1112 which sup-
ports a bracket 1114 for a mounting arm 1118 of a torsion or
sway bar 1120. A shock absorber 1116 also may be supported
on lower plate portion 1112 and spaced apart from bracket
1114 and mounting arm 1118.

[0174] Additionally, FIGS. 94 and 95 disclose two stub
shafts or half shafts 1122 spaced apart from each other. Each
halfshaft 1122 is operably coupled to one of the hubs 1108. In
particular, each half shaft 1122 extends between shock
absorber 1116 and mounting arm 1118. lustratively, rear
portion 20 of vehicle 600 is elongated. More particularly, the
length of rear portion 20 of vehicle 600 may be increased by
at least two inches relative to that of vehicle 2. As such, half
shafts 1122 may extend in a generally horizontal direction
such that each half shaft 1122 is substantially perpendicular
to longitudinal axis [ of vehicle 600. Alternatively, halfshafts
1122 may sweep forward toward front end 10 of vehicle 600,
depending on the length of rear end 20.

[0175] As shown in FIGS. 97 and 98, rear suspension 1102
is coupled to frame 4. Vertically extending channels 1124 of
frame 4 extend at each side of rear end 20 and define locations
for mounting upper and lower alignment arms 1104, 1106.
Conventional fasteners, such as bolts, adhesive, and rivets,
may be used to couple upper and lower alignment arms 1104,
1106 with channels 1124. More particularly, the ends of illus-
trative upper and lower alignment arms 1104, 1106 include
generally cylindrical coupling portions 1126, 1128, respec-
tively. Coupling portions 1126, 1128 may be generally hol-
low and are configured to receive a bushing or other similar
component therein. Fasteners 1130 are used to secure cou-
pling portions 1126, 1128 of upper and lower alignment arms
1104, 1106, respectively, to frame 4.

[0176] Anupperend1132 of'shock absorber 1116 also may
be coupled to frame 4 with conventional fasteners (not
shown). With respect to FIG. 97, upper end 1132 is received
within a bracket 1134 of a frame arm 1136 in order to support
shock absorber 1116 on frame 4.

[0177] Referring now to FIGS. 67-71, vehicle 600 further
comprises roll cage 850, which generally surrounds operator
area 30 and defines cab 840. As shown in FIG. 70, roll cage
850 includes a front roll cage portion 852 and rear roll cage
portion 854. Front roll cage portion 852 includes upright
portions 856, an overhead beam 858 (FIG. 69) defining a
surface 860, and a lower beam 862 defining a surface 864.
Surface 860 illustratively includes a plurality of apertures
861.

[0178] As shown in FIG. 99, front roll cage portion 852 is
coupled to frame 4 with brackets 857 and is coupled to rear
roll cage portion 854 with crossbeams 866 and rear connec-
tors 868. In particular, brackets 857 may be coupled to upright
portions 856 with conventional fasteners or, alternatively,
may be integral therewith. Illustrative brackets 857 are
L-shaped and include a generally right-angle bend. More
particularly, brackets 857 fold over frame member 1140 to
couple roll cage 850 to frame 4. Fasteners 1142 extend
through brackets 857 in order to couple upright portions 856
to frame member 1140.

[0179] Rear roll cage portion 854 includes upright portions
870, cross members 872, 874, 876, and diagonal braces 878.
Cross member 872 illustratively includes a plurality of aper-
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tures 873 (FIG. 71). Additionally, side supports 880 extend
forwardly from upright portions 870. Front roll cage portion
852 may be removably coupled to rear roll cage portion 854
with conventional fasteners 846. In this way, upright portions
856, overhead beam 858, lower beam 862, crossbeams 866,
and rear connectors 868 may be removed from rear roll cage
portion 854.

[0180] Rearroll cage portion 854 is coupled to frame 4 with
conventional fasteners. In particular, upright portions 870
may be coupled to brackets 1152 at each side of vehicle 600.
As shown in FIGS. 68-71, upright portions 870 are received
within a top portion 1154 of brackets 1152 and may be
retained therein with conventional fasteners. Illustratively,
top portion 1154 is larger than upright portions 870 such that
upright portions 870 are received within approximately half
of'top portion 1154. Top portion 1154 is coupled to frame 4,
for example a frame member 1150, and a lower portion 1156
that is angled inwardly and coupled to other members (not
shown) of frame 4. Brackets 1152 may also support a portion
of doors 886, as is further detailed herein.

[0181] As shown in FIGS. 72 and 73, upright portions 856
of front roll cage portion 852, crossbeams 866, rear connec-
tors 868, and upright portions 870 of rear roll cage portion
854 may each include a profiled cross-section. For example,
upright portions 856, 870, crossbeams 866, and rear connec-
tors 868 may form a generally figure-eight or hourglass shape
in cross-section (see FIG. 73). As such, upright portions 856,
870, crossbeams 866, and rear connectors 868 include con-
toured portions defining an inner recessed surface 891a and
an outer recessed surface 89154. Illustratively, when upright
portions 856 and 870 are coupled together via crossbeams
866 and rear connectors 868, outer recessed surface 8915
defines a substantially continuous lip 882 formed at the
perimeter of roll cage 850. Lip 882 allows accessories, such
as doors 886, to be flush with roll cage 850 when coupled
thereto, as is further detailed herein.

[0182] Cab 840 further includes roof 884, doors 886, front
windshield 888, and rear windshield 890. In this way, cab 840
may be enclosed or isolated from other portions of vehicle
600. Roof 884 is coupled to overhead beam 858 and surface
860 of front roll cage portion 852, and also is coupled to cross
member 872 of rear roll cage portion 854. lllustratively, roof
884 rests on top of crossheams 866 but alternative embodi-
ments of vehicle 600 may include couplers for further secur-
ing roof 884 to crossbeams 866. More particularly, surface
860 and crossbeams 866 each include inner recessed surfaces
891a, which may engage a sealing member 893 to form a seal
between roof 884 to roll cage 850, thereby further contribut-
ing to the isolation of cab 840.

[0183] Roof 884 includes an outer panel 892 coupled to an
inner panel 894. Referring to FIG. 74, outer panel 892
includes stiffening ribs 896 to support outer panel 892 and
locating members 898 to secure outer panel 892 to roll cage
850. Locating members 898 may be integrally formed with
outer panel 892 and project therefrom. Additionally, outer
panel 892 may be configured to support a plurality of acces-
sories. For example, outer panel 892 may include a dome light
portion 900, channels 902 for securing wiring therein, and/or
a rear light portion 904.

[0184] Inner panel 894 may be coupled to roll cage 850 and
outer panel 892 with fasteners 851. To couple with roll cage
850, inner panel 894 includes tabs 895 which extend out-
wardly. As shown in FIG. 73, tabs 895 rest atop inner recessed
surfaces 891a and are secured between crossbeams 866 and
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sealing member 893. As such, when outer panel 892 is
coupled to roll cage 850, pressure is applied to tabs 895 to
secure inner panel 894 to roll cage 850. Inner panel 894 also
may support various accessories, such as a dome light (not
shown) and speakers (not shown). In particular, inner panel
894 may include a dome light portion 906, as well as speaker
portions 908.

[0185] As shown in FIGS. 74-77, roof 884 is illustratively
coupled to roll cage 850 without fasteners. Locating members
898 couple roof 884 to roll cage 850 and, more particularly,
locating members 898 are received within apertures 861 of
surface 860 at front roll cage portion 852. Additionally, locat-
ing members 898 are received within apertures 873 of cross
member 872 of rear roll cage portion 854. In this way, outer
panel 892 is snapped or latched on to roll cage 850. Therefore,
it is not necessary to use fasteners for coupling roof 884 to roll
cage 850 and, as such, roof 884 may be easily installed and
removed from vehicle 600.

[0186] With reference to FIGS. 67-69, cab 840 may include
front windshield 888. In particular, front windshield 888
extends horizontally between upright portions 856 and
extends vertically between overhead beam 858 and lower
beam 862. Front windshield 888 may be stamped to facilitate
installation thereof. Stamping also allows front windshield
888 to form a solid surface. Along with roof 884, front wind-
shield 888 further encloses and isolates cab 840. However, a
duct at the top of front windshield 888 may be included in
order to provide air flow into cab 840. Alternatively, roof 884
may include a duct that supplies air to cab 840.

[0187] Referring to FIG. 69, the illustrative embodiment of
front windshield 888 is generally frameless and does not
include supports. Front windshield 888 is comprised of a
generally transparent material, for example laminated safety
glass or tempered glass. Front windshield 888 may be
coupled to roll cage 850 with retention clips 910 coupled to
surface 860 and surface 864. As shownin FIG. 70, at least two
retention clips 910 may be included on surface 860, and at
least two retention clips 910 may be included on surface 864
to secure the top and bottom of front windshield 888 to roll
cage 850, respectively. Front windshield 888 may be retained
within retention clips 910, rather than with conventional fas-
teners, such as bolts or screws (FIG. 78). Alternatively, reten-
tion clips 910 may be coupled to front windshield 888, such
that a portion of surfaces 860, 864 are retrained by retention
clips 910.

[0188] Retention clips 910 may be configured to rotate
between an open position and a closed position in order to
install front windshield 888 on roll cage 850 or remove front
windshield from roll cage 850. More particularly, the open
position rotates retention clips 910 to a generally vertical
orientation and the closed position rotates retention clips to a
generally horizontal orientation.

[0189] Alternatively, clamping devices (not shown), such
as Lock & Rides clamps, may be coupled to front windshield
888 and upright portions 856 of front roll cage portion 852. As
such, the clamping devices may closed or locked in order to
secure front windshield 888 to roll cage 850, or opened or
released to remove front windshield 888 from roll cage 850.
[0190] Other alternative embodiments of front windshield
888 may be configured to pivot or rotate relative to roll cage
850. The illustrative front windshield 888 of FIG. 80 may
include a frame 1208 that generally borders front windshield
888. As shown in FIGS. 79-84, a hinge assembly 916 may be
coupled to an upper portion of front windshield 888 and to
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surface 860 of roll cage 850. Hinge assembly 916 includes a
top hinge 918 coupled to a bottom hinge 920 with a pin 922.
Top hinge 918 may be coupled to surface 860 with conven-
tional fasteners 924, for example bolts, screws, rivets, or
welds. Similarly, bottom hinge 920 may be coupled to front
windshield 888 with conventional fasteners (not shown). Bot-
tom hinge 920 is configured to pivot relative to top hinge 918
and about pin 922 in order to rotate front windshield 888
between an open position and a closed position, as further
detailed herein.

[0191] A lower portion of front windshield 888 may be
coupled to surface 864 with a latch assembly 926. Referring
to FIGS. 80-83, latch assembly 926 is coupled to the center of
the lower portion of front windshield 888 and is further
coupled to surface 864. Latch assembly 926 includes a handle
928; a body portion 929 having a first aperture 930 and a
second aperture 932; a pin 934; and a support member 936.
Latch assembly 926 is positioned rearwardly of front wind-
shield 888 and, as such, is accessible from operator area 30.
[0192] Latch assembly 926 cooperates with hinge assem-
bly 916 to pivot front windshield 888 between first and sec-
ond open positions (FIGS. 83 and 84) and a closed position
(FIG. 81). Additionally, front windshield 888 includes at least
one shock or spring 940 to secure front windshield 888 in the
second open position, as further detailed herein.

[0193] In particular, when front windshield 888 is in the
closed position, handle 928 is in a downward position and pin
934 is received through first aperture 930, as best shown in
FIG. 81. When it is desirable to open front windshield 888,
handle 928 may be pulled or rotated upwardly against a cam
surface of body portion 929 to disengage pin 934 from first
aperture 930, as best shown in FIG. 82. Front windshield 888
may then be pushed outwardly in order to open to the first
open position (FIG. 83). In the first open position shown in
FIG. 83, the lower portion of front windshield 888 is spaced
apart from surface 864 and second aperture 932 of handle 928
receives pin 934. In this way, front windshield 888 remains
approximately parallel to surface 864 and upright portions
856, but provides additional ventilation to operator area 30.
[0194] Alternatively, it may be desirable to rotate front
windshield 888 to the second open position, wherein front
windshield 888 may be approximately parallel to the ground.
As shown in FIG. 84, front windshield 888 may be released
from the closed position by rotating handle 928 upwardly and
disengaging pin 934 from first aperture 930. Front windshield
888 may then be pivoted forward from roll cage 850 when
handle 928 is released from pin 934. As such, front wind-
shield 888 and handle 928, may be pivoted forward to extend
above surface 864. Locking devices, for example rods,
springs, or other supports, and illustratively shocks 940, may
be coupled to the outer sides of front windshield 888 and to
upright portions 856 of front roll cage portion 852. Shocks
940 extend linearly when front windshield is rotated to the
second open position. Shocks 940 support front windshield
888 in the second open position.

[0195] To close front windshield 888, latch assembly 926
may be used to pull windshield 888 rearwardly to the closed
position. Pin 934 may be received through first aperture 930.
Handle 928 may rotate downwardly along the cam surface of
body portion 929 when front windshield 888 engaged surface
864 in the closed position.

[0196] Front windshield 888 may further include a wind-
shield wiper having an arm 912. A support plate 913 (FIG.
105) may be comprised of a rigid material (e.g., steel, alumi-
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num) and coupled to front windshield 888 to support wind-
shield wiper arm 912. Support plate 913 may be supported on
an encapsulation or overmold portion 1250 (FIG. 100), as is
further detailed herein. Front windshield 888 includes a
motor assembly 1200 operably coupled to wiper arm 912 and
also supported by support plate 913 and overmold 1250 (FIG.
80). Motor assembly 1200 includes a motor 1202, an electri-
cal line 1204, and a connector 1206 for electrically coupling
to the electrical system of vehicle 600. For example, illustra-
tive connector 1206 may be a plug that couples with an
electrical line (not shown) supported by roof 884. In opera-
tion, motor assembly 1200 permits wiper arm 912 (FIG. 87)
to move along front windshield 888. Motor 1202 may include
various settings or modes, such as slow, fast, and intermittent,
to control the speed of wiper arm 912.

[0197] Windshieldwiper arm 912 may be operably coupled
to acontainer body 914 having washer fluid for cleaning front
windshield 888 (FIG. 85). Container body 914 may be posi-
tioned rearward of cab 840 and adjacent CVT 704 and engine
150. In this way, the heat from engine 150 and CVT 704 may
prevent the washer fluid within container body 914 from
freezing when vehicle 600 is used at low temperatures.
[0198] Referring to FIGS. 100-106, front windshield 888 is
comprised of a laminate safety glass or other transparent
material. Front windshield 888 may include overmold 1250,
which is comprised of a polymeric material, for example
urethane. Overmold 1250 is bonded to an upper portion of
front windshield 888. Additionally, overmold 1250 may be
bonded to support plate 913, hinge assembly 916, in particu-
lar bottom hinge 920, and/or frame 1208. In particular, over-
mold 1250 surrounds support plate 913 such that support
plate 913 is encapsulated within overmold 1250. Overmold
1250 also partially encapsulates a lower portion of bottom
hinge 920. As such, overmold 1250 bonds together front
windshield 888, support plate 913, and bottom hinges 920. An
upper portion of frame 1208 also may be bonded to overmold
1250. In this way, during assembly, front windshield 888,
support plate 913, wiper arm 912, motor assembly 1200,
frame 1208, and overmold 1250 may be assembled to front
roll cage portion 852 as a single unit.

[0199] With reference to FIGS. 100-104, overmold 1250
includes a linear portion 1258, a central portion 1256, and
hinge portions 1254. Hinge portions 1254 encapsulate or
generally surround the lower portion of bottom hinges 920
and bonds bottom hinges 920 to front windshield 888. Simi-
larly, central portion 1256 encapsulates support plate 913 to
bond support plate 913 to front windshield 888. Also, central
portion cooperates with support plate 913 to support motor
assembly 1200 and wiper arm 912 on front windshield 888.
Linear portion 1258 is bonded directly to a top portion of front
windshield 888. As shown in FIG. 104, a top portion, specifi-
cally a top corner, of front windshield 888 includes an angled
surface 1262. Linear portion 1258 of overmold 1250 includes
a complementary angled surface 1264 that corresponds to,
and bonds with, angled surface 1262.

[0200] A sealing member 1260 may be coupled to front
windshield 888 and overmold 1250. As shown in FIGS. 100
and 103, sealing member 1260 generally follows the shape of
front windshield 888 and overmold 1250. In particular, seal-
ing member 1260 includes an opening 1270 that receives at
least a portion of linear portion 1258 of overmold 1250. The
thickness of opening 1270 is generally equal to the thickness
of linear portion 1258, such that linear portion 1258 is fric-
tionally coupled to sealing member 1260.
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[0201] As shown best in FIG. 101, the thickness of front
windshield 888 is substantially equal to the thickness of linear
portion 1258, such that linear portion 1258 of overmold 1250
is flush with front windshield 888. As such, the thickness of
front windshield 888 also is generally the same as the thick-
ness of opening 1270 of sealing member 1260. As shown in
FIGS. 101 and 106, front windshield 888 may be curved to
increase visibility and better couple front windshield 888
with front roll cage portion 852. Because linear portion 1258
is flush with front windshield 888, overmold 1250 also
includes the same radius of curvature as front windshield 888.
Additionally, because sealing member 1260 follows the gen-
eral shape and contour of front windshield 888, sealing mem-
ber 1260 also generally includes the same radius of curvature
of front windshield 888.

[0202] During assembly, support plate 913 and bottom
hinges 920 are bonded to front windshield 888 with overmold
1250. In particular, support plate 913, bottom hinges 920, and
front windshield 888 are positioned within an enclosed mold
or die. A polymeric material (e.g., urethane) is injected into
the mold and flows to surround the lower portion of bottom
hinges 920, support plate 913, and the top portion of front
windshield 888, thereby defining overmold 1250. When
cooled, front windshield 888, bottom hinges 920, and support
plate 913 are bonded together with overmold 1250. Alterna-
tive embodiments may couple the top portion of frame 1208
with overmold 1250 in the same manner.

[0203] Generally opposite from front windshield 888 is
rear windshield 890. As shown in FIG. 68, rear windshield
890 may be coupled to cross members 872, 874. As with front
windshield 888, retention clips 944 may be used to retain rear
windshield 890 on rear roll cage portion 854 (FIG. 86). For
example, two retention clips 944 may be coupled to cross
member 872 to secure the top portion of rear windshield 890,
and two retention clips 944 may be coupled to cross member
874 to secure the bottom portion of rear windshield 890. As
shown in FIG. 68, retention clips 944 are positioned outward,
or rearward, of rear windshield 890

[0204] Alternatively, rear windshield 890 may be coupled
to rear roll cage portion 854 with upper clamps 946 and lower
clamps 948. Referring to FIGS. 87 and 88, clamps 946 and/or
948 may be lock-and-ride clamps. For example, the top por-
tion of rear windshield 890 may include at least two upper
clamps 946, which are configured to rotate between an open
or generally horizontal position and a closed or generally
vertical position. As shown in FI1G. 88, upper clamps 946 may
be pivoted to the open position when installing rear wind-
shield 890 on rear roll cage portion 854. In this way, upper
clamps 946 do not interfere with cross member 872. How-
ever, when the top portion of rear windshield 890 is engaged
with rear roll cage portion 854, upper clamps 946 may be
pivoted to the closed position to retain rear windshield 890 on
rear roll cage portion 854. Additionally, the bottom portion of
rear windshield 890 may include lower clamps 948, which
extend around, and clamp to, a coupling surface 950 on cross
member 874. In this way, both the top portion and the bottom
portion of rear windshield 890 are secured to rear roll cage
portion 854. Upper clamps 946 and lower clamps 948 may be
coupled to an inner surface of rear windshield 890 such that
upper and lower clamps 946, 948 are accessible from operator
area 30. It is to be understood that front windshield 888 may
include clamps, such as clamps 946, 948 to secure front
windshield 888 to front roll cage portion 852 in a similar
manner.
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[0205] Referring to FIGS. 89-91, doors 886 may be
coupled to front and rear roll cage portions 852, 854 to further
enclose cab 840 and operator area 30. Additionally, doors
886, along with roof 884, add to the weight of vehicle 600 and
may shift the center of gravity of vehicle 600.

[0206] Doors 886 are illustratively full doors that enclose
roll cage 850. Alternatively, doors 886 may be half doors that
do not extend above front and rear windshields 888, 890.
Doors 886 are removably hinged at rear roll cage portion 854
such that doors 886 open at front roll cage portion 852 and
swing rearwardly toward rear roll cage portion 854. However,
doors 886 may be coupled to roll cage 850 such that doors 886
open at rear roll cage portion 854 and swing forwardly toward
front roll cage portion 852. Doors 886 may be flush with roll
cage 850 because doors 886 may engage lip 882 (see FIG.
73). A sealing member (not shown) may be coupled to lip 882
or doors 886.

[0207] As shown in FIGS. 67 and 68, upright portions 870
of rear roll cage portion 854 may support a hinge member
952. Referring to FIG. 89, hinge member 852 may be inte-
grally coupled to a bracket 956, which is coupled to bracket
1152 with conventional fasteners 958. In particular, bracket
956 is coupled to top portion 1154 of bracket 1152. Hinge
member 952 is configured to receive a hinge pin 954, which is
coupled to doors 886. In particular, hinge pin 954 is coupled
to a bracket 960, which may be supported on each door 886
with conventional fasteners 962. Hinge pin 954 may be
received within hinge member 952 to rotate or pivot therein
when doors 886 are opened.

[0208] When assembling doors 886 to rear roll cage portion
852, tools are not required because doors 886 are secured to
rear roll cage portion 854 when hinge pin 954 is received
within hinge member 952. As such, doors 886 may be easily
removed from roll cage 850 by lifting up on doors 886 and
moving hinge pins 854 away from hinge member 852. Fur-
thermore, the vertical arrangement of hinge pin 954 and hinge
member 952 may increase rigidity between doors 886 and roll
cage 850.

[0209] Referring to FIG. 90, doors 886 are further secured
to front roll cage portion 852 with a door latch assembly 964.
Door latch assembly 964 includes latching arms 967 operably
coupled to a door handle 969 and configured to receive a
latching bar 966. In the illustrative embodiment, latching
arms 967 and door handle 969 are supported on door 886 and
latching bar 966 is supported on front roll cage portion 852, in
particular on upright portions 856. Latching bar 966 may be
coupled to upright portions 856 with a bracket 968. In opera-
tion, door 886 is closed when latching bar 966 is clamped
between latching arms 967. When opening door 886, door
handle 969 may be activated, which separates latching arms
967 and releases latching bar 966.

[0210] While door latch assembly 964 secures doors 886 to
roll cage 850, the shape and structure of doors 886 may bias
doors 886 toward the closed position. As best shown in FIG.
91, the top of doors 886 may be slanted or angled inwardly
toward operator area 30 relative to the bottom of doors 886.
More particularly, illustrative doors 886 include an approxi-
mately 2° vertical angle or taper at the top which gives doors
886 a tendency to close.

[0211] Doors 886 may be held in the open position with an
auxiliary latching assembly 970. As shown in FIG. 92, aux-
iliary latching assembly 970 may be a buckle assembly
coupled to rear roll cage portion 854 or rear windshield 890
and doors 886 (FIG. 68). Auxiliary latching assembly 970
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includes a first latching portion 972 coupled to a first support
member 974 and a second latching portion 976 coupled to a
second support member 978. Referring now to FIG. 68, first
support member 974 may be coupled to rear windshield 890
with at least one conventional fastener (not shown) and
extend outwardly toward door 886. Second support member
978 may be coupled to door 886 with a conventional fastener
(not shown). Second latching portion 976 and second support
member 978 may extend rearwardly from door 886. Alterna-
tively, first latching portion 972 may be coupled to door 886
and second latching portion 976 may be coupled to rear
windshield 890. Auxiliary latching assembly 970 assists in
limiting the angular travel of doors 886 in order to prevent
doors 886 from over-rotating, which may damage to doors
886.

[0212] When door 886 is rotated to the open position, sec-
ond latching member 976 moves toward first latching mem-
ber 972 such that first and second latching members 972, 976
may be coupled together. In this way, first and second latching
members 972, 976 hold door 886 in the open position (i.e.,
door 886 extends outwardly from vehicle 600 and is substan-
tially perpendicular to longitudinal axis L).

[0213] TIllustrative doors 886 include windows 980, as
shown in FIGS. 67 and 68. Windows 980 may be configured
to open to provide additional ventilation to operator area 30.
For example, one end of windows 980 may be pivotally
coupled to doors 886. The opposing end of windows 980 may
include a closure member 982 that further secures window
980 to door 886. Closure member 982 may be coupled to door
886 and window 980 and may be movable to open and close
window 980. [llustratively, window 980 is configured to open
outwardly from door 886 rather than inwardly toward opera-
tor area 30, however, alternative embodiments of window 980
may be contemplated.

[0214] Itmay be appreciated that roof 884, doors 886, front
windshield 888, and rear windshield 890 are removably
coupled to roll cage 850. As such, roof 884, doors 886, and
front and rear windshields 888, 890 may be easily assembled
to roll cage 850. Likewise, roof 884, doors 886, and front and
rear windshields 888, 890 may be easily removed from roll
cage 850. For example, roof 884, doors 886, and front and rear
windshields 888, 890 may be replaced, or interchanged with
alternative embodiments thereof. Additionally, illustrative
roof 884, doors 886, and windshields 888, 890 are modular
and may be comprised of canvas, plastic, or such materials.

[0215] During assembly, cab 840 may be enclosed (i.e.,
isolated from the outside air) by coupling front windshield
888, rear windshield 890, roof 884, and doors 886 to roll cage
850 without conventional fasteners or couplers (e.g., bolts,
welds). Cab 840 may be enclosed by assembling front wind-
shield 888, rear windshield 890, roof 884, and doors 886 to
roll cage 850 in any order. An exemplary assembly method
may enclose cab 840 by initially coupling front windshield
888 to roll cage 850. In particular, front windshield 888 may
be coupled to front roll cage portion 852 by resting front
windshield 888 on the contoured portions of upright portions
856, overhead beam 858, and lower beam 862. Clips 910 or
hinge assembly 916 may be coupled to front windshield 888
and front roll cage portion 852 in order to sealingly secure
front windshield 888 to roll cage 850. In this way, front
windshield 888 encloses the front of cab 840. Additionally, it
may beappreciated that fasteners are not required to assemble
front windshield 888 to roll cage 850.
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[0216] Optionally, rear windshield 890 may be installed
after front windshield 888. Rear windshield 890 may be
coupled to roll cage 850 by resting against upright portions
870 and cross members 872 and 874. Clips 910 or clamps
946, 948 are used to sealingly secure rear windshield 890 to
rear roll cage portion 854 and enclose the rear portion of cab
840. As such, rear windshield 890 is secured to roll cage 850
without conventional fasteners, which allows rear windshield
890to be easily assembled to, or removed from, roll cage 850.
Additionally, it may be appreciated that fasteners are not
required to assemble rear windshield 890 to roll cage 850.
[0217] After front and rear windshields 888, 890 are
coupled to roll cage 850, doors 886 may be assembled to
further enclose cab 840 by positioning hinge pin 854 within
hinge member 952. As such, doors 886 are hingedly coupled
to roll cage 850 to enclose the sides of cab 840 and do not
require conventional fasteners for assembly. Additionally,
hinge pins 854 allow doors 886 to be easily removed from roll
cage 850 by lifting doors 886 upwardly to disengage hinge
pin 854 from hinge member 952. It may be appreciate that
tools and fasteners are not required to assemble doors 886 to
roll cage 850 or to remove doors 886 from roll cage 850.
[0218] Lastly, roof 884 may be coupled to roll cage 850 to
fully enclose cab 840. In particular, front locating members
898 may be positioned through apertures 861 of beam 858 by
tilting the rear of roof 884 upwardly to angle front locating
members 898 relative to apertures 861. When front locating
members 898 are positioned through apertures 861, the rear
of roof 884 may be pressed downwardly such that rear locat-
ing members 898 engage with apertures 873 of cross member
870. More particularly, rear locating members 898 may be
snapped or latched into apertures 873 to sealingly retain roof
884 on cab 850. In this way, it is not necessary to secure roof
884 with conventional fasteners (e.g., bolts, welds). By elimi-
nating the need for conventional fasteners, roof 884 may be
easily assembled to, or removed from, roll cage 850.

[0219] Referring to FIG. 93, operator area 30 may include
operator controls positioned within and on a dashboard
assembly 990. For example, dashboard assembly 990 may
support steering wheel 992, a radio 994, a navigation system
996, air conditioning, audio speakers 997, and other commu-
nication and/or electronic features and functions. Addition-
ally, speakers 997 may be included under dashboard assem-
bly 990, along floor boards 300, on roof 884, or elsewhere
within cab 840. As such, dashboard assembly 990 may be
fully integrated with the tools and devices that the operator
needs when operating vehicle 600. Additionally, other fea-
tures and functions on dashboard assembly 990 may be pro-
vided to maximize the comfort of the operator and passenger.
Furthermore, dashboard assembly 990 may be positioned
closer to driver’s seat 34 and passenger seat 36 in order to
improve the ergonomics of operator area 30.

[0220] Operator area 30 also includes operator pedals, such
as an acceleration pedal 998 and a brake pedal 999 positioned
below dashboard assembly 990. Brake pedal 999 may be
operably coupled to the brake system. Acceleration pedal 998
may be operably coupled to engine 150 to control the accel-
eration of vehicle 600. An electronic throttle control (“ETC”)
may be positioned on acceleration pedal 998 and operably
coupled to engine 150. To prevent the operator from kicking,
stepping on, or otherwise contacting the ETC, a cover 1000
may be provided on acceleration pedal 998 to protect the
ETC. Cover 1000 substantially surrounds the ETC to prevent
contact thereto.
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[0221] While this invention has been described as having
an exemplary design, the present invention may be further
modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any variations, uses,
or adaptations of the invention using its general principles.
Further, this application is intended to cover such departures
from the present disclosure as come within known or custom-
ary practices in the art to which this invention pertains.

What is claimed is:
1. A utility vehicle, comprising:
a plurality of ground engaging members;

a frame supported by the plurality of ground engaging
members;

an operator area supported by the frame and including an
operator side and a passenger side;

a roll cage extending above the operator area;
a front windshield coupled to the roll cage;

a rear windshield coupled to the roll cage, the coupling
between the rear windshield and the roll cage being free
of a fastener;

a roof coupled to the roll cage, the coupling between the
roof and the roll cage being free of a fastener;

a first door coupled to the roll cage along the operator side,
the coupling between the first door and the roll cage
being free of a fastener; and

a second door coupled to the roll cage along the passenger
side, the coupling between the second door and the roll
cage being free of a fastener, wherein the roof, the first
and second doors, and the front and rear windshields
enclose the operator area.

2. The utility vehicle of claim 1, wherein the coupling
between the roof and the roll cage, and the coupling between
the first and second doors and the roll cage are tool-less
operations.

3. The utility vehicle of claim 1, wherein roof includes a
plurality of engagement members received within a plurality
of apertures on the roll cage to couple the roof'to the roll cage.

4. The utility vehicle of claim 1, wherein one of the first
door and the roll cage includes an extension member and the
other of the first door and the roll cage includes a receiving
member, the extension member is positioned within the
receiving member to retain the first door on the roll cage, and
one of the second door and the roll cage includes an extension
member and the other of the second door and the roll cage
includes a receiving member, the extension member is posi-
tioned within the receiving member to retain the second door
on the roll cage.

5. The utility vehicle of claim 1, wherein the front wind-
shield includes at least one upper retention member and at
least one lower retention member, the upper and lower reten-
tion members being configured to retain the front windshield
on the roll cage.

6. The utility vehicle of claim 5, wherein at least one of the
upper and lower retention members of the front windshield
has an arm configured to rotate between an open position and
a closed position.

7. The utility vehicle of claim 1, wherein the rear wind-
shield includes at least one upper retention member and at
least one lower retention member, the upper and lower reten-
tion members being configured to retain the rear windshield
on the roll cage.
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8. The utility vehicle of claim 7, wherein at least one of the
upper and lower retention members of the rear windshield has
an arm configured to rotate between the open position and the
closed position.

9. A cab of a utility vehicle, comprising:

a front windshield,

a rear windshield generally opposite the front windshield;

a first door extending between the front and rear wind-

shields;

a second door generally opposite the first door;

a roof generally positioned above the front and rear wind-

shields and the first and second doors; and

aroll cage including:

a first front upright member having a contoured portion;

a second front upright member substantially parallel to
the first front upright member and having a contoured
portion;

a first rear upright member having a contoured portion;

a second rear upright member substantially parallel to
the first rear upright member and having a contoured
portion;

a first cross-member extending between the first front
and rear upright members and having a contoured
portion; and

a second cross-member extending between the second
front and rear upright members and having a con-
toured portion,

wherein the first door is mounted to the contoured portions

of the first front and rear upright members, the second
door is mounted to the contoured portions of the second
front and rear upright members, the front windshield is
mounted to the contoured portions of the first and second
front upright members, the rear windshield is mounted
to the contoured portions of the first and second rear
upright members, and the roof is mounted to the con-
toured portions of the first and second cross-members.

10. The cab of claim 9, wherein each of the first and second
front upright members, the first and second rear upright mem-
bers, and the first and second cross-members include an inner
recessed portion and an outer recessed portion, and the first
door is removably coupled to the outer recessed portions of
the first front and rear upright members, the second door is
removably coupled to the outer recessed portion of the second
front and rear upright members, the roof is removably
coupled to the inner recessed portions of the first and second
cross-members, the front windshield is removably coupled to
the inner recessed portions of the first and second front
upright members, and the rear windshield is removable
coupled to the inner recessed portions of the first and second
rear upright members.

11. The cab of claim 10, wherein each of the first and
second front upright members, the first and second rear
upright members, and the first and second cross-members
define a figure-8 in cross-section.

12. The cab of claim 9, further comprising a front upper
member coupled to the first and second front upright mem-
bers, and a rear upper member coupled to the first and second
rear upright members.

13. The cab of claim 12, wherein each of the front and rear
upper members includes a first recessed surface for support-
ing the roof.

14. The cab of claim 13, wherein the front upper members
further includes a second recessed surface for supporting the

Feb. 7,2013

front windshield, and the rear upper member further includes
a second recessed surface for supporting the rear windshield.

15. The cab of claim 14, wherein the front windshield is
generally flush with the first and second front upright mem-
bers and the front upper member, and the rear windshield is
generally flush with the first and second rear upright members
and the rear upper member.

16. A cab assembly of a utility vehicle, comprising:

an operator area;

a roll cage comprised of a plurality of frame members and
positioned around the operator area, a portion of the
plurality of the frame members including a channel;

a door removably coupled to at least one of the frame
members;

a roof removably coupled to at least one of the frame
members;

a front windshield removably coupled to at least one of the
frame members;

a rear windshield removably coupled to at least one of the
frame members; and

a plurality of sealing members, wherein each of the sealing
members are positioned adjacent the channel of each
frame member to substantially isolate the cab assembly
from air outside of the cab assembly when the door, the
roof, the front windshield, and the rear windshield are
coupled to the frame members.

17. The cab assembly of claim 16, wherein the sealing

members are coupled to the channels of the frame members.

18. The cab assembly of claim 16, wherein the sealing
members are coupled to at least one of the door, the roof, and
the front and rear windshields.

19. The cab assembly of claim 16, wherein the front wind-
shield includes a duct to selectively allow the air outside of the
cab assembly to flow into the operator area.

20. The cab assembly of claim 16, wherein the front wind-
shield is configured to pivot in a generally upward direction to
allow the air outside of the cab assembly to flow into the
operator area.

21. The cab assembly of claim 16, wherein the door
includes a window configured to open.

22. A utility vehicle, comprising:

a plurality of ground engaging members;

a frame supported by the ground engaging members;

an operator area supported by the frame;

a roll cage generally surrounding the operator area;

a front windshield removably coupled to the roll cage; and

a wiper assembly coupled to the front windshield, the
wiper assembly being removable from the roll cage
when the front windshield is removed from the roll cage.

23. The utility vehicle of claim 22, wherein the wiper
assembly includes a motor operably coupled to a wiper arm,
and the motor receives electrical power to move the wiper arm
across the front windshield.

24. The utility vehicle of claim 23, wherein the wiper
assembly further comprises an electrical connection electri-
cally coupled to the motor and configured to receive power
from an electrical system of the utility vehicle, the electrical
connection is removable from the roll cage when the front
windshield is removed from the roll cage.

25. The utility vehicle of claim 23, wherein the motor
includes a plurality of modes for controlling the speed of the
wiper arm.
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26. The utility vehicle of claim 22, wherein the wiper
assembly is coupled to a support member along an upper
portion of the front windshield.

27. The utility vehicle of claim 26, wherein the support
member is integrally coupled to the front windshield.

28. A utility vehicle, comprising:

aplurality of ground engaging members;

a frame supported by the ground engaging members;

an operator area supported by the frame;

aroll cage generally surrounding the operator area; and

a front windshield assembly removably coupled to the roll

cage and including a transparent portion and an over-
mold portion, the overmold portion being coupled to the
transparent portion and at least one accessory selected
from the group consisting of a hinge, a frame, and a
support member.

29. The utility vehicle of claim 28, wherein the overmold
portion is comprised of a polymeric material.

Feb. 7,2013

30. The utility vehicle of claim 28, wherein a thickness of
the transparent portion is substantially equal to the thickness
of the overmold portion.

31. The utility vehicle of claim 30, further comprising a
sealing member coupled to the overmold portion, the sealing
member including an opening for receiving a portion of the
overmold portion, the opening having a thickness substan-
tially equal to the thickness of the transparent portion and the
thickness of the overmold portion.

32. The utility vehicle of claim 28, wherein an upper side of
the transparent portion includes at least one angled surface,
and the overmold portion includes a complimentary angled
surface adjacent the at least one angled surface of the trans-
parent portion.

33. The utility vehicle of claim 28, wherein the support
member is coupled to a windshield wiper assembly.

34. The utility vehicle of claim 28, wherein the front wind-
shield assembly is curved.

#* #* #* #* #*
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07/20/2022

Chief Magistrate Judge Helen C. Adams added. Magistrate Judge
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07/21/2022
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Civil Complaint} {hp) (Entered: 07/21/2022)

(%)

O7/21/2022

NOTICE of Appearance by Thomas Merrill Pation on behalf of
Nuhn industries Lid (Patton, Thomas) (Enterad; 07/21/2022)

08/1772022

Consent MOTION for Extension of Time to File Answer or
Othenwise Respond to Complaint by Bazooka Farmstar
{1 C.Molions referred to Helen C. Adams. {Harty, Jeffrey)
{Entered: 08/17/2022}

08/18/2022

TEXT ORDER: For good cause shown the Court grants @ Mation
fo Extend Deadiine 1o Answer or Otherwise Respond to Plaintiff's
Complaint. Defendant may have to and including 8/30/2022 {0
move or respend to the Complaint. Signed by Chief Magistrate
Judge Helen C. Adams on 8/18/2022. {kK) {Entered; D8/18/2022)
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0872972022

MOTION for Leave to Appear Pro Hae Vice by Nuhn Industries
Lid. {¥Yackey, Scotty {Entered: 08/28/2022)

11

(8/25/2022

TEXT ORDER granting ¢ Motion for Leave to Appear Pro Hac
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Pro Hac Vice Scoft Yackey, Signad by Chief Magistrate Judge
Helen C. Adams on 8/28/2022. {big) (Entered: 08/28/2022)

12
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Nuhn industries Lid by Bazooka Farmstar LLC, {Attachiments; £ 1
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Chiaf Magistrate Judge Helen C. Adams on 8/31/2022. {amm
(Entered: 08/31/2022)
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June 15, 2022 Wednesday GENERAL_EDIT_CORRECTICN ERRCR Document 1D 92 Has error Validate old
format failed - Input Date Invalid - 00:38: Unparseable date; "00:39" EST

Copyright 2022 HT Media Lid. Al Rights Reserved
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Dateline; ALEXANDRIA, Va.

Body

ALEXANDRIA, Va., June 15 - United States Patent no. 11,358,428 issued on June 14, was assigned to Nuhn
Industries Lid. {Sebringville, Canada).

"Amphibicus pumping vehicle” was invenied by fan Nuhn {Sebringville, Canada). According o the abstract”
released by the U.5. Patent & Trademark Office: "An amphibious vehicle has a floatable vehicle body; ground
engaging propulsion structure having a plurality of ground engaging elements powered by a hydraulic motor; a fluid
pump for purpping liguid manure; a power source conngctad to a hydraulic pump and configured to provide power
to hoth the ground engaging propulsion structure and the fluid pump; and, remote control structure for controfliing
the ground engaging propulsion structure and a flow of fluid from the fluid pump. The speed andfor diraction of the
vehicle is remolely controllable by an operalor ramole from the vehicle when the vehicle is ground engaging and
when the vehicle is floating.” The patent was filed on Feb. 1, 2022, under Application No. ’27‘590 125. *For further
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