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(54) Title: MINIATURIZED MOI'OR VEHICLE

{57) Abstract: A miniaturized motor vehicle (10)
includes a frame (12), a rear axle supporting a pair of
rear wheels (18, 19) including a drive wheel, a motor
mounted to the frame (12) and coupled to the rear axle,
and a front axle snpporting a pair of frant wheels (14). A
steering assembly is rotatably mounted to the frame (12)
for steering the front wheels (14). The steering column
assembly is readily remavahle. A sear is monnted to the
frame (12) and is adjustable in height to accommodate
drivers of various sizes. The scat assembly is rcadily
removable. A pair of footrests is mounted to the frame
(12) to provide a platform on which the driver can rest
his feet and to more casily shift his weight. The motor
is coupled 10 the rear axle, the tear axle is a live axle, and
the rear axle is rigidly fixed to one of the rear wheels and
is rotatably mounted to the other of the rear wheels. The
steering assembly includes a steering bar and a steering
column that is rotatably coupled to the frame (12) at a
point between the steering bar and the seat. The steering
column is bent at an angle toward the front wheels (14)
of the vehicle (10). The weight of the motor vehicle {10)
is between about 30 pounds and about 50 pounds, and
the wheel base is about 24 inches.
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MINIATURIZED MOTOR VEHICLE

FIELD OF THE INVENTION

This invention relates to miniaturized motor vehicles. More particularly, it

relates to a miniaturized motor vehicle that is capable of transporting a grown adult in a
seated position, that is readily adjustable to accommodate drivers of different sizes, that is
lightweight and easily stored or transported, such as in the trunk of a standard automobile,

and that has good stability and maneuverability.

BACKGROUND OF THE INVENTION

Previous four-wheeled motor vehicles of reduced size include vehicles for street

or track use commonly known as “go-carts”. Typically, go-carts have a seat that is fixed
to the frame between the axles. The engine, which is generally a gasoline-powered
single-cylinder engine, is located behind the seat and before the rear axle. The accclerator
and foot-brake pedals are disposed close to the front axle a fixed distance from the seat.

One drawback of go-carts is that a single vehicle cannot be readily adapted to
accommodate riders of various sizes. In go-carts, for example, the distance between the
seat and the pedals is necessarily correlated with the driver’s height. As a result, it
requires multiple sizes of go-carts to accommodate persons of different sizes, from
relatively short persons, such as children, to taller persons, such as adults.

Still another drawback of go-carts is that they are not of a size or weight so as to
be easily stored in a small space or readily transportable. Generally, a delivery van or
other vehicle having a large cargo area is required for transporting a go-cart inside the
vehicle. To transport a go-cart using a conventional automobile, a trailer or external
mounting rack is required.

Typically, the driver of a go-cart is seated very close to the ground. While this
provides stability, it makes it difficult for drivers in other, higher profile vehicles to see
the go-cart. Also, because a go-cart driver is so low to the ground, the driver is often
pelted with debris from the road when operating the vehicle.

Also, the structure of go-carts makes it difficult for the driver to transfer his
weight while driving, in order to better maneuver the vehicle. The driver can shift his
weight to some extent from side to side, e.g., he can shift his weight into a turn as he
steers through the tumn. However, a go-cart does not allow the driver to shift his weight as

freely from side to side as he might desire, and he can’t transfer his weight from front to

[RALIBLL] 16117 doc:AVC
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rear, because the driver must always keep his feet on the pedals while his legs are
stretched out. Thus, the structure of go-carts allows for the driver to transfer his weight
only to a reduced extent while driving the vehicle.

There is a need, therefore for a small, high-visibility, stable, maneuverable, four-

wheeled motorized vehicle.

OBJECT OF THE INVENTION

It is an object of the present invention to overcome or ameliorate some of the

disadvantages of the prior art, or at least to provide a useful alternative.

SUMMARY OF THE INVENTION

In accordance with one aspect of the invention there is preferably provided a

highly maneuverable and stable small sized motorized four wheel vehicle for transporting
children or adults, said four wheel vehicle comprising in combination:

a) a frame; .

b) a front drop axle for supporting a front wheel at each opposed end and
for canting said frame forwardly downwardly;

c) a steering assembly for turning said front wheels, said steering assembly
including a steering column extending up and canted forwardly, said steering column
being adapted to swing a rider’s upper body in the direction of a turn to shift the center of
gravity laterally into the turn,

d) arear live axle for supporting a rear wheel at each opposed end, one of
said rear wheels being rigidly attached to said live axle and the other of said rear wheels
being attached to said live axle through a friction fitting adapted to accommodate
independent rotation of said other rear wheel relative to said one rear wheel;

€) a seat assembly for supporting the rider, said seat assembly including a
seat standard mounted forwardly of said live axle;

f) ~ a motor mounted on said frame at a location intermediate said seat
standard and said steering assembly and at essentially the lateral midpoint of said frame,
which location is adapted to be close to the center of gravity of said vehicle; and

g) a drive train interconnecting said motor with said live axle, said drive
train including a centrifugal clutch mounted on said live axle to cause rotation of said one

rear wheel.

[RALIBLL]16) 17 doc:AVC
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In accordance with a second aspect of the invention there is preferably provided
a highly maneuverable and stable small sized motorized four wheel vehicle for
transporting children or adults, said four wheel vehicle comprising in combination:

a) a frame;

b) a front drop axle for supporting a front wheel at each opposed end and
for canting said frame forwardly downwardly,

c) a steering assembly for turning said front wheels, said steering assembly
including a steering column extending up and canted forwardly, said steering column
being adapted to swing a rider’s upper body in the direction of a turn to shift the center of
gravity laterally into the turn;

d) - arear live axle for supporting a rear wheel at each opposed end;

e) a seat assembly for supporting the rider, said seat assembly including a
seat standard mounted forwardly of said live axle;

f) a motor mounted on said frame at a location intermediate said seat
standard and said steering assembly and at essentially the lateral midpoint of said frame,
which location is adapted to be close to the center of gravity of said vehicle; and

g) a drive train interconnecting said motor with said live .axle, said drive
train including a centrifugal clutch mounted on said live axle to cause rotation of said one
live axle.

In accordance with a third aspect of the invention there is preferably provided a
highly maneuverable and stable small sized motorized four wheel vehicle for transporting

children or adults, said four wheel vehicle comprising in combination:

a) a frame;
b) a front axle for supporting a front wheel at each opposed end;
c) a steering assembly for turning said front wheels, said steering assembly

including a steering column extending up and canted forwardly, said steering column
being adapted to swing a rider’s upper body in the direction of a turn to shift the center of
gravity laterally into the turn;

d) a rear live axle for supporting a rear wheel at each opposed end, one of
said rear wheels being rigidly attached to said live axle and the other of said rear wheels
being attached to said live axle through a friction fitting adapted to accommodate
independent rotation of said other rear wheel relative to said one rear wheel;

e) a seat assembly for supporting the rider, said seat assembly including a

seat standard mounted forwardly of said live axle;

[RALIBLL]16117 doc: AVC.
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f) a motor mounted on said frame at a location intermediate said seat
standard and said steering assembly and at essentially the lateral midpoint of said frame,
which location is adapted to be close to the center of gravity of said vehicle; and

2) a drive train interconnecting said motor with said live axle, said drive
train including a centrifugal clutch mounted on said live axle to cause rotation of said one
rear wheel.

The invention therefore preferably provides a motor vehicle that is lightweight
and can be easily stored or transported in a small space, such as in the trunk of a standard
automobile.

The invention further preferably provides a motor vehicle that, while being small
in size and lightweight, is capable of transporting a grown adult in a seated position and
can be readily and conveniently adjusted to accommodate drivers of various sizes.

The present invention yet further preferably provides a miniaturized motor
vehicle that allows the driver to more freely shift his weight to maneuver the vehicle
during operation.

There is preferably provided a miniaturized motor vehicle that includes a frame,
a rear axle supporting a pair of rear wheels including a drive wheel, a motor mounted to
the frame and coupled to the rear axle, and a front axle supporting a pair of front wheels.
A steering assembly is rotatably mounted to the frame for steering the front wheels. The
steering éolunm assembly is readily removable. A seat is mounted to the frame and is
adjustable in height to accommodate drivers of various sizes. The seat assembly is
readily removable. A pair of footrests is mounted to the frame to provide a platform on
which the driver can rest his feet and to more easily shift his weight.

In accordance with one preferred aspect of the invention, the motor is coupled to
the rear axle, the rear axle is a live axle, and the rear axle is rigidly fixed to one of the rear
wheels and is rotatably mounted to the other of the rear wheels.

In accordance with another preferred aspect of the invention, the steering
assembly includes a steering bar and a steering column that is rotatably coupled to the
frame at a point between the steering bar and the seat. Preferably, the steering column is
bent at an angle toward the front wheels of the vehicle.

In accordance with yet another preferred aspect of the invention, the weight of
the motor vehicle is between about 30 pounds and about 50 pounds and the wheel base is

about 24 inches.

TRALIRT 114117 dae- AV
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BRIEF DESCRIPTION OF THE DRAWINGS

A preferred form of the present invention will now be described, by way of

example only, with reference to the accompanying drawings, wherein:

FIG. 1 is a perspective view of a miniaturized motor vehicle according to an
embodiment of the invention, showing a driver mounted on the vehicle.

FIG. 2 is a perspective view of the miniaturized motor vehicle of FIG. 1,
including an exemplary vehicle body.

FIG. 3 is a perspective view of the vehicle of FIG. 1 depicting how the seat
assembly and steering assembly can be removed from the vehicle.

FIG. 4 is an elevational side view of one embodiment of the motor vehicle of
FIG. 1, shown without the vehicle body.

FIG. 5 is a front perspective view of another embodiment of the motor vehicle of
FIG. 1, without the vehicle body, showing the preferred configuration of the steering
mechanism.

FIG. 5A is an exploded view of a portion of the steering mechanism of the
vehicle of FIG. 5.

FIG. 5B is a front perspective view of the motor vehicle of FIG. 4, without the
vehicle body, showing an alternative configuration of the steering mechanism.

FIG. 5C is a bottom perspective view of the motor vehicle of FIG. 1, without the
body.

FIG. 6 is an enlarged bottom perspective view of the rear portion of the motor
vehicle of FIG. 1.

FIG. 7 is a bottom plan view of the rear axle of the motor vehicle of FIG. 1
shown in relationship to the drive sprocket and the brake assembly, which are shown in
cross-sectional view.

FIG. 8 is a cross-sectional view of the brake assembly of FIG. 7 taken through
line 8-8.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference will now be made in detail to the presently preferred embodiments and
methods of the invention as illustrated in the accompany drawings, in which like
reference characters designate like or corresponding parts throughout the drawings.

In the drawings, a miniaturized motor vehicle according to the present invention
is generally identified by reference numeral 10. Referring to FIGs. 1 through 4, the motor
vehicle 10 includes a body 11 mounted on a frame 12, which is preferably of the tubular

[RALIBLLIE6117.doc: AVC
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type. Front wheels 14 are rotatably mounted to a front axle 16, which is fixed to the
frame 12. Rear wheels 18, 19 are mounted to a rear axle 20, which is mounted on
bearings 22 attached to the frame 12. A seat assembly 24 is mounted to the frame,
preferably forward of the rear axle 20, thereby improving front-to-rear stability during
acceleration and braking. The seat assembly 24 includes a seat 26 mounted to a seat
support member 28, which is adjustably and removably mounted to the frame 12, as
described in more detail below. A steering assembly 30 also is removably mounted to the
frame 12 between the seat assembly 24 and the front axle 16, also as discussed in more

detail below.

[RALIBLLI16117.doc AVC
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The Frame

As shown in FIGs. 4, 5 and 5B, the frame 12 includes a gencrally U-shaped tubular
member 13 having .a right frame leg 15a and a left frame leg 15b extendiﬂg toward the front
of the vehicle 10, i.e., the open end of the U-shaped member 13 is toward the Afront of the
vehicle 10. The front axle 16 compriscs a tubular member that is rigidly fixed across the
open end of the U-shaped member 13, preferably by welding the front axle 16 across the
front ends of the frame legs 15a, 15b, as shown in FIG. 5. The front axle 16 is of the type
typically known as a “drop axle”, ie. the centerline of the front axle 16 is below the
imaginary axis that extends through the center of the front wheels 14. The U-shaped
member 13 therefore extends in a plane that is slightly declined from the rear axle 20 to the
front axle 16, This aids in transferting the driver’s weight toward the front of the vehicle
and in providing vehicle stability and maneuverability under operation.

A transverse member 17 is rigidly fixed between the frame legs 15a, 15b at a point
between the rear axle 20 and the front axle 16. The transverse member 17 comprises a
tubular member having a rectangular cross-section and is preferably made of steel. A
longitudinal member 21 is rigidly fixed between the closed end of the U-shaped member 13
and the transverse member 17 and is disposed above the rear axle 20 and between and
generally parallel to the frame legs 15a, 15b. Preferably the longitudinal member 21 is
made of square tubing to allow brackets to be easily mounted to it. The longitudinal
member 21 is rigidly fixed to the U-shaped member 13 and the transverse member 17, such
as by a weld, bolts or any other conventional means known in the art.

A seat standard 23 extends generally perpendicularly upward from the longitudinal
member 21, at a point near the rear axle 20, for receiving the seat assembly 24. The seat
standard 23 generally comprises a tubular member adapted to telescopically receive the seat

6
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support member 28. A side support member 25 extends from each of the frame legs 15a,
15b to a point on the seat standard 23 above the plane formed by the U-shaped member 13.
This provides lateral support for the seat standard 23. In addition, a rear support member 27
is rigidly fixed between the rear end of the longitudinal member 21 and a point on the seat
standard 23 above the plane formed by the U-shaped member 13. This pr&vides
longitudinal support for the séat standard 23. The seat standard 23 includes a releasable seat
clamp 29, which can be opened to allow for height adjustment or removal of the seat 26.
The seat 26 can be adjusted in height by opening the clamp 29 and raising or lowering the
seat support member 28 within the seat standard 23, In addition, the seat assembly 24 can
be removed from the vehicle 10 by opening the seat clamp 29 and sliding the seat support
member 28 upward and completely out of the seat standard 23.

A footrest 36 extends outwardly from each frame leg 15a, 15b of the frame 12 to
provide a platform for the driver to rest his feet and to more easily shift his weight. Each
footrest 36 is fixed to a footrest plate 38, which is rigidly mounted transversely between the
frame legs 15a, 15b, preferably by bolting.

The Motor

The motor vehicle 10 is powcréd by a motor 40, which is mounted to a motor-
mounting plate 41. The motor mounting plate 41 is rigidly fixed to the frame 12 between
the seat standard 23 and the transverse member 17 and below the seat 26. The center of
gravity of the motor 40 is located between the seat standard 23 and the transverse member
17 and below the seat 26, Also, the motor 40 is laterally located on the frame 12 so that the
weight of the motor 40 is generally centered between the frame legs 152, 15b. Locating the
motor in this fashion provides the motor vehicle 10 with good stability.

The motor may be an internal-combustion engine, an electric motor or any other

7
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suitable power plant known in the art. If the motor is an internal combustion engine, as
shown in FIGs. 4, 5 and 5B, a fuel tank 39 is disposed to one side of the motor 40 between
the seat 26 and the frame 12. If the motor 40 is an electric motor, one or more power
supplying batteries can be disposed in front of the steering column 34 or in the location
where the fuel tank is shown in FIG. 4, or in another suitable location within the frame.

The Drive Train

The motor 40 is coupled to a fransmission enclosed in a transmission housing 42,
which provides a suitable gear reduction of the engine RPM to a transmission output shaft
(not shown). The transmission housing 42 is rigidly mounted to the motor mounting plate
41, preferably by boliing as shown in FIG, 5C. The transmission output shaft is coupled to
a drive chain 44. The drive chain 44 is coupled to a drive sprocket 46, which is mounted to
the rear axle 20. A cluich selectively engages the motor 40 to the transmission.

As previously discussed, the motor 40 can also be an electric motor, which is
mounted to the motor mounting plate 41 in a manner similar to that shown in FIG, 5C. An
electric motor, however, generally will not have a transmission. The electric motor 40 can
be coupled to the rear axle 20 via a chain and drive sprocket arrangement similar to that
shown in FIGs. 5C and 6. To reduce noise, however, the electric motor 40 alternatively can
be coupled to the rear axle 20 using a combination of pulleys and a drive belt, preferably as
follows. A motor pulley is mounted to the output shaft of the electric motor 40 and an axle
pulley is mounted to the rear axle 20 in lieu of the drive sprocket 46. The pulleys are
coupled by a rubberized cog belt, which is used in lieu of a drive chain 44,

The rear axle 20 is a “live axle,” i.e. the entire rear axle rotates from the power of the
motor driving the drive sprocket 46. At one end of the rear axle 20 is a rear wheel 18 and at
the other end is a rear drive wheel 19. Each of the rear wheels 18, 19 comprises a metal rim

8
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adapted to accept a tire mounted on it. Mounted on each rear wheel 18, 19 is a rear tire 47,
which is preferably of the rubberized, air-filled tube type. Preferably, the rear tires are
wider than the front tires (described below) to provide improved traction and stability under
power and braking, The rear drive wheel 19 is rigidly mounted to the rear axle 20 so that it
rotates with the axle 20. This provides the power to drive the vchicle and facilitates braking
of the vehicle. A brake mechanism 50 is mounted to the frame 12, preferably by steel bolts
51. A brake drum 52 is rigidly mounted to the rear axle 20. In the preferred embodiment,
the brake mechanism 50 includes a brake band 53 for applying friction on the brake drum
52 when the brake is actuated, thereby braking the rotation of the rear axle and slowing or
stopping the vehicle.

In the preferred embodiment, the rear axle 20 is made of aluminum. Referring to
FIG. 7, the rear axle 20 includes a section having an enlarged diameter 48. At one end of
the enlarged section 48 is rigidly mounted the drive sprocket 46, At the other end of the
enlarged section 48 is rigidly mounted the brake drum 52. In the preferred embodiment, a
threaded section 55 is provided at each end of the enlarged section 48, and a corresponding
threaded hole 57 is provided through the center of the drive sprocket 46. Likewise, a
threaded hole 59 is provided through the center of the brake drum 52. Using this structure,
the drive sprocket 46 and the brake drum 52 can be mounted to the rear axle 20 by screwing
them onto the cnlarged section 48.

In the preferred embodiment, the rear drive wheel 19 is rigidly fixed to the rear axle
20. This can be achieved by providing a slot in the end of the rear axle 20 and a
corresponding slot that extends through the drive wheel 19. With these slots aligned, a steel
rectangular rod is inserted into the slots through the drive wheel 19 and is secured in place
by a hub cap, bolt or the like. The other rear wheel 18 is mounted to the rear axle 20 so that

9
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it can rotate independently of the rear axle 20. To achieve this, the rear wheel 18 is
mounted over the end of the rear axle 20 on oil-impregnated bushings that allow the wheel
18 and axle 20 to tum together or independently. Using this structure, the rear axle 20 and
the wheel 18 will turn together unless the shearing force between the bushing and the wheel
18 is great enough to overcome the friction between the bushing and the wheel 18. When
that friction is overcome, such as when the vehicle turns through a tight turn, the wheel 18
can turn at a different rate than the axle 20 and the drive wheel 19. This structure provides
better maneuverability than if both wheels 18, 19 where rigidly fixed to the axle 20 so that
they always turned at the same rate. By using a single drive wheel in this manner, the
vehicle has the ability to turn more easily with a relatively short wheel base and to
accelerate more easily with only a single wheel to be driven by the axle 20.
The Steering System

At each end of the front axle 16 one of the front wheels 14 is rotatably engaged in to
the front axle 16 via a spindle 33, which is mounted to a king pin 88 having a projecting
steering arm 89. Each of the front wheels 14 is set using negative camber, i.e., the top of
each front wheel 14 is tilted slightly inward. Also, each of the front wheels 14 is set in a
“toe out” manner, i.e., the front of each of the front wheels is slightly angled away from the
longitudinal centerline of the frame 12. Setting the front wheels 14 in this way further aids
lateral stability of the vehicle 10 during operation. A front tire 37 is mouﬂted on each of the
front wheels 14. The front tires 37 are preferably of the rubberized, air-filled tube type.

The removable steering assembly 30 includes a steering bar 32 and a steering
column 34, which are rigidly fixed together. The steering assembly 30 is coupled in a
manner described below to steer the front wheels by turning the steering bar 32, The
steering column 34 is bent or arched toward the front wheels 14 at an angle selected to shift

10
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the driver’s weight forward sufficiently to provide vehicle stability during acceleration and
braking, At the end of the steering column 34 opposite the steering bar 32, the steering
column 34 is removably fixed to a lower steering shaft 66.

In the presently preferred embodiment, as shown in FIGs, 5 and 5A, the steering
column 34 is adapted to fit closely over one end of the lower steering shaft 66. The steering
column 34 includes a slot 62 that receives a mating key 63 located on the upper end of the
lower steering shaft 66. This structure provides for easy alignment of the steering column
34 and the steering bar 32 with the lower steering shaft 66. A releasable steering clamp 64
is mounted to the steering column 34 for clamping the steering column 34 to the lower
steering shaft 66. The steering column 34 can be removed from the lower steering shaft 66
by opening the steering clamp 64 and sliding the steering column 34 upward and completely
off the lower steering shaft 66.

A steering upright 35 comprises a metal tube that is rigidly mounted to the
transverse member 17. The lower steering shaft 66 is rotatably mounted into the steering
upright 35 as explained below. The lower steering shaft 66 includes a projecting arm 68
that projects downward and has an end 70 with a threaded bore 72 therein. The projecting
arm end 70 is rotatably coupled to one end of a steering rod 74 using a Heim joint 76. The
body of the Heim joint 76 is mounted to one end of the steering rod 74. The ball of the
Heim joint 76 is mounted to the projecting arm end 70 by a bolt 77 that is inserted into the
threaded bore 72.

The other end of the steering rod 74 is rotatably coupled in a similar manner to a bell
crank 78 using another Heim joint 80. The bell crank 78 is rotatably coupled to the front
axle 16 at a center point 82 of the axle. A tie rod 84 having a Heim joint 87 mounted at
each end is rotatably coupled at one end to the bell crank 78 and at the other end to the

11
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steering arm 89. Similarly, another tie rod 86 is rotatably coupled at one end to the bell
crank 78 and at the other end to the steering arm 89. By using this structure, the rotation of
the steering bar 32 about the axis of the steering column 34 is transferred to the steering bar
74, the bell crank 78, and each of the tie rods 84, 86 and steering arms 89, to tum the king
pins 88 and thereby steer the front wheels 14.

FIG. 5A is an exploded view showing how the lower steering shaft 66 is assembled
with the steering column 34 and the steering upright 35. As previously explained, the
steering column 34 fits over the lower steering shaft 66 so that the slot 62 receives the
mating key 63. Closing the clamp 64 locks the steering column 34 to the lower steering
shaft 66. The transverse member 17 and the steering upright 35 are designed to provide
structural strength. In the preferred embodiment, the transverse member 17 is made of steel
and the steering upright 35 is made of thick-walled chromolly tubing. The steering upright
35 is fitted into a bore that extends through the transverse member 17 and is welded to the
transverse member 17 on both the top surface and the bottom surface of the transverse
member 17. An oil-impregnated bronze bushing 103 is inserted into each end of the
steering upright 35.

A bolt 100 extends through a washer 102, through a hole in the transverse member
17 and through the length of the steering upright 35. Another washer 102 is also fitted over
the bolt 100, and a nut 106 is screwed onto the bolt 100. Preferably the washers 102 are
bronze. The bolt 100 is screwed into a threaded bore 104 in the bottom of the lower steering
shaft 66, and the nut 106 is tightened against the bottom of the lower steering shaft 66 to
lock the bolt 100 into the lower steering shaft 66. When assembled in this fashion, the bolt
100 is rigidly fixed to the lower steering shaft 66 and the washers 102 form mating surfaces
against the bushings 103 that allow the lower steering shaft 66 and the bolt 100 to freely

12
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rotate within the steeﬁng upright 103.

This structure provides for easy removal, replacement and alignment of the steering
column 34. At the same time, it provides a strong and rigid structure for the assembly of the
steering bar 32, the steering column 34, the lower steering shaft 66, the steering upright 35
and the transverse member 17. This strength and rigidity allows the structure to be load
bearing. Thus, the driver can better maneuver the vehicle by applying weight and leverage
to the steering bar 32, which is transferred to the transverse member 17 and the vehicle
frame 12 through the described structure.

FIG. 4 and FIG. 5B show an alternative configuration of the lower steering shaft 66.
A steering column sleeve 90 is rigidly mounted to the top of the lower steering shaft 66 and
is sized to receive the steering column 34. A removable bolt or pin 94 extends through
aligned holes in the steering column 34 and the sleeve 90 and holds the steering column 34
in the sleeve 90. A steering brace 92 is rigidly fixed to and extends upwardly from the
footrest plate 38 and is offset from the lower steering shaft 66. The steering bracc 92
supports a Heim joint 96, which extends perpendicularly from the steering brace to the
lower end of the lower steering shaft 66. In this embodiment, the lower steering shaft 66
does not include a projecting arm. The steering upright 35 comprises a short tube that is
mounted into the transverse member 17 in a fashion similar to that previously described.
The bolt 100 is inserted through the transverse member 17, extends through the steering
upright 35 and through a steering arm 98 that is mounted on the bolt 100 using set screws so
that the steering arm 98 turns with the bolt 100, The bolt 100 is also inserted through the
ball of the Heim join 96 into a threaded hole in the bottom of the lower steering shaft 66 and
is locked in place using a nut similar to that previously described. The steering arm 98
projects perpendicularly from shaft of the bolt 100 and is rotatably coupled to the steering
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rod 74 by the Heim joint 76. The stecring rod 74 is coupled to the front wheels 14 in a
manner similar to that previously described.

Referring again to FIG. 4, mounted on the steering bar 32 are a throttle control 54
and a brake control 56 for controlling the accelerator and brake mechanism, respectively. In
the preferred embodiment, each of the throttle control 54 and the brake control 56 is of the
squeeze-lever type. The conirols 54, 56 are located at laterally opposite positions on the
steering bar 32 so that each of them can be operated by one of the driver’s hands. The
throttle lever 54 is coupled to a throttle cable 58, which is coupled to the throttle of motor
40 in a known manner for conirolling the acceleration of the vehicle. The brake lever 56 is
coupled to a brake cable 60, which is coupled to the brake mechanism 50 for controlling
braking of the vehicle. The levers 54, 56 are spring-loaded so that the driver has to actively

squeeze them to accelerate or brake the vehicle,

The Prototype

T have manufactured miniaturized motor vehicles in accordance with my invention,
which is very sﬁlall in size, is lightweight and is readily transportable (e.g., in the trunk of a
normal automobile). The seat 26 is of the saddle type, which allows the driver to readily
shift his weight while operating the vehicle. The U-shaped member 13, the frame legs 15a,
15b, the seat standard 23, the side support members 25 and the front axle 16 are made of
one-inch, round seamless steel tubing. The longitudinal member 21 and the rear support
member 27 are made of one-inch square steel tubing. The frame members are rigidly
connected using welded construction. The approximate external dimensions of the vehicle
are 26 inches wide, by 42 inches long, by 19 inches high (with the steering assembly 30 and

the seat assembly 24 removed). The wheelbase is approximately 24 inches. The weight of

14
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the vehicles is from approximately 30 pounds to approximately 50 pounds, including the
body 11 the steering assembly 30 and the seat assembly 24. Notwithstanding their small
size, the vehicles have excellent stability and maneuverability in very small areas.

The motor 40 is a gasoline-powered two-cycle engine. The transmission provides a
5:1 gear reduction of the engine RPM to the output shaft 43 on the transmission. The clutch
is a 78mm centrifugal clutch.

The body of the prototype vehicles is a miniature molded fiberglass reproduction of
a roadster. It will be understood, however, that many other body styles (e.g., a grand
national stock car, monoplane or any other body style) can be used, provided that they are
appropriately sized to fit the vehicle chassis and accommodate the other elements of the
vehicle.

The above-described structural features of the motor vehicle in accordance with my
invention possess several advantages. They provide a small, high-visibility, four-wheeled
motorized vehicle. The vehicle is lightweight and can be easily stored or transported in a
small space, such as in the trunk of a standard automobile. While being small in size and
lightweight, the vehicle is capable of transporting a grown adult in a seated position and can
be readily and conveniently adjusted to accommodate drivers of various sizes, from children
to adults. Also, the vehicle is very stable and maneuverable.

Additional advantages and modifications will readily occur to those skilled in the
art. For example, while certain frame members have been described as being rigidly fixed
to each other by welding, it will be understood that the frame structure can be provided by
casting the frame, bolting frame members together or using any other conventional means
known in the art for connecting frame members. Therefore, the invention in its broader
aspects is not limited to the specific details, representative devices, and illustrative examples
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shown and described. Accordingly, departures may be made from such details without
departing from the spirit or scope of the general inventive concept as defined by the

appended claims and their equivalents.
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The claims defining the invention are as follows:
L. A highly maneuverable and stable small sized motorized four wheel vehicle for
transporting children or adults, said four wheel vehicle comprising in combination:

a) a frame;

b) a front drop axle for supporting a front wheel at each opposed end and
for canting said frame forwardly downwardly;

c) a steering assembly for turning said front wheels, said steering assembly
including a steering column extending up and canted forwardly, said steering column
being adapted to swing a rider’s upper body in the direction of a turn to shift the center of
gravity laterally into the tumn;

d) a rear live axle for supporting a rear wheel at each opposed end, one of
said rear wheels being rigidly attached to said live axle and the other of said rear wheels
being attached to said live axle through a friction fitting adapted to accommodate
independent rotation of said other rear wheel relative to said one rear wheel;

e) a seat assembly for supporting the rider, said seat assembly including a
seat standard mounted forwardly of said live axle;

0 a motor mounted on said frame at a location intermediate said seat
standard and said steering assembly and at essentially the lateral midpoint of said frame,
which location is adapted to be close to the center of gravity of said vehicle; and

2) a drive train interconneciing said motor with said live axle, said drive
train including a centrifugal clutch mounted on said live axle to cause rotation of said one

rear wheel.

2. The four wheel vehicle as set forth in claim 1 including a manually operated

clamp for disengagably engaging a part of said steering assembly with said frame.

3. The four wheel vehicle as set forth in claim 2 wherein said clamp is adapted to

accommodate extension and retraction of said steering assembly to a selectable height.

4. The four wheel vehicle as set forth in claim 1 including a manually operated

clamp for disengagably engaging a part of said seat assembly with said frame.

5. The four wheel vehicle as set forth in claim 4 wherein said clamp is adapted to

accommodate extension and retraction of said seat assembly to a selectable height.

TRAUIRLITIATIT dne AVE
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6. The four wheel vehicle as set forth in claim 4 including a manually operated

clamp for disengagably engaging a part of said steering assembly with said frame.

7. The four wheel vehicle as set forth in claim 1 including a footrest disposed at
each opposed side of said frame intermediate said drop axle and said live axle for

supporting the rider’s foot.

8. The four wheel vehicle as set forth in claim 1 including a fiberglass body
mounted on said frame, said body being adapted to accommodate extension of said

steering assembly and said seat assembly above said body.

9. The four wheel vehicle as set forth in claim 1 wherein said front and rear wheels
include tires, said tires of said rear wheels being of a width greater than the width of said
tires of said front wheels.

10. The four wheel vehicle as set forth in claim 1 including a manually operated

brake for braking rotation of said live axle.
11. The four wheel vehicle as set forth in claim 1 wherein said live axle includes a
diametrically enlarged section for supporting said clutch and including a manually

operated brake adapted to brake rotation of said enlarged section.

12. The four wheel vehicle as set forth in claim 1 wherein each of said front wheels

is set to a negative camber.

13. The four wheel vehicle as set forth in claim 1 wherein each of said front wheels

is set with toe out.

14, The four wheel vehicle as set forth in claim 13 wherein each of said front wheels

is set to a negative camber.

15. A highly maneuverable and stable small sized motorized four wheel vehicle for
transporting children or adults, said four wheel vehicle comprising in combination:

a) a frame;

[RALIBLL1i6117.doc:AVC
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b) a front drop axle for supporting a front wheel at each opposed end and
for canting said frame forwardly downwardly;

<) a steering assembly for turning said front wheels, said steering assembly
including a steering column extending up and canted forwardly, said steering column
being adapted to swing a rider’s upper body in the direction of a turn to shift the center of
gravity laterally into the turn;

d) arear live axle for supporting a rear wheel at each opposed end;

€) a seat assembly for supporting the rider, said seat assembly including a
seat standard mounted forwardly of said live axle;

f) a motor mounted on said frame at a location intermediate said seat
standard and said steering assembly and at essentially the lateral midpoint of said frame,
which location is adapted to be close to the center of gravity of said vehicle; and

g a drive train interconnecting said motor with said live axle, said drive
train including a centrifugal clutch mounted on said live axle to cause rotation of said one

live axle.

16. The four wheel vehicle as set forth in claim 15 including a manually operated

clamp for disengagably engaging a part of said steering assembly with said frame.

17. The four wheel vehicle as set forth in claim 16 wherein said clamp is adapted to

accommodate extension and retraction of said steering assembly to a selectable height.

18. The four wheel vehicle as set forth in claim 15 including a manually operated

clamp for disengagably engaging a part of said seat assembly with said frame.

19. The four wheel vehicle as set forth in claim 18 wherein said clamp is adapted to

accommodate extension and retraction of said seat assembly to a selectable height.

20. The four wheel vehicle as set forth in claim 18 including a manually operated

clamp for disengagably engaging a part of said steering assembly with said frame,

21. The four wheel vehicle as set forth in claim 15 wherein said front and rear

wheels include tires, said tires of said rear wheels being of a width greater than the width

of said tires of said front wheels.
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22. The four wheel vehicle as set forth in claim 15 including a manually operated
brake for braking rotation of said live axle.
23 The four wheel vehicle as set forth in claim 15 wherein said live axle includes a

diametrically enlarged section for supporting said clutch and including a manually

operated brake adapted to brake rotation of said enlarged section.

24, The four wheel vehicle as set forth in claim 15 wherein each of said front wheels

is set to a negative camber.

25. The four wheel vehicle as set forth in claim 15 wherein each of said front wheels

is set with toe out.

26. The four wheel vehicle as set forth in claim 25 wherein each of said front wheels

is set to a negative camber.

27. A highly maneuverable and stable small sized motorized four wheel vehicle for

transporting children or adults, said four wheel vehicle comprising in combination:

a) a frame;
b) a front axle for supporting a front wheel at each opposed end;
c) a steering assembly for turning said front wheels, said steering assembly

including a steering column extending up and canted forwardly, said steering column
being adapted to swing a rider’s upper body in the direction of a turn to shift the center of
gravity laterally into the turn;

d) a rear live axle for supporting a rear wheel at each opposed end, one of
said rear wheels being rigidly attached to said live axle and the other of said rear wheels
being attached to said live axle through a friction fitting adapted to accommodate
independent rotation of said other rear wheel relative to said one rear wheel;

e) a seat assembly for supporting the rider, said seat assembly including a
seat standard mounted forwardly of said live axle;

f) a motor mounted on said frame at a location intermediate said seat
standard and said steering assembly and at essentially the lateral midpoint of said frame,

which location is adapted to be close to the center of gravity of said vehicle; and
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g a drive train interconnecting said motor with said live axle, said drive
train including a centrifugal clutch mounted on said live axle to cause rotation of said one

rear wheel.

28. The four wheel vehicle as set forth in claim 27 including a manually operated

clamp for disengagably engaging a part of said steering assembly with said frame.

29. The four wheel vehicle as set forth in claim 28 wherein said clamp is adapted to

accommodate extension and retraction of said steering assembly to a selectable height.

30. The four wheel vehicle as set forth in claim 27 including a manually operated

clamp for disengagably engaging a part of said seat assembly with said frame.

31. The four wheel vehicle as set forth in claim 30 wherein said clamp is adapted to

accommodate extension and retraction of said seat assembly to a selectable height.

32 The four wheel vehicle as set forth in claim 30 including a manually operated

clamp for disengagably engaging a part of said steering assembly with said frame.
33. The four wheel vehicle as set forth in claim 27 wherein said front and rear
wheels include tires, said tires of said rear wheels being of a width greater than the width

of said tires of said front wheels.

34. The four wheel vehicle as set forth in claim 27 including a manually operated

brake for braking rotation of said live axle.
3s. The four wheel vehicle as set forth in claim 27 wherein said live axle includes a
diametrically enlarged section for supporting said clutch and including a manually

operated brake adapted to brake rotation of said enlarged section.

36. The four wheel vehicle as set forth in claim 27 wherein each of said front wheels

is set to a negative camber.

37. The four wheel vehicle as set forth in claim 27 wherein each of said front wheels

is set with toe out.
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38. The four wheel vehicle as set forth in claim 37 wherein each of said front wheels

is set to a negative camber.

39. A four wheel drive vehicle, substantially as herein described with reference to

the accompanying drawings.

Dated 5 October, 2004
William M. Lawson Jr.

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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