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ABSTRACT OF THE DISCLOSURE

A vehicle comprising a chassis, at least one pair of
first and second coaxially disposed shafts mounted on the
chassis, the shafts being rotatable independently of each
other, a support arm member secured to the first shaft
for rotation therewith, a whee] rotatably mounted on the
end portions of the arm member whereby the arm mem-
ber is disposed diametrically relative to the wheel and
means for transmitting drive from the second shaft to the
wheel for rotating the wheel about its axis.

This invention relates to a vehicle and more partic-
ularly to a novel vehicle capable of traversing irregular
terrain and bodies of water.

In the prior art there are numerous types of vehicles
which are intended to travel over irregular terrain and
bodies of water. It has been found, however, that such
prior art vehicles are not entirely satisfactory in con-
struction and performance. It, therefore, has been found
desirable to develop a vehicle having a relatively simple
construction which is effective in readily traversing irreg-
ular terrain and bodies of water.

Accordingly, the principal object of the present inven-
tion is to provide a novel vehicle.

Another object of the present invention is to provide a
novel vehicle capable of readily traversing irregular
terrain.

A further object of the present invention is to provide
a novel vehicle which is capable of traversing terrain
having irregular cobstacles in the path of the vehicle,

A still further object of the present invention is to
provide a novel vehicle which is capable of traversing
both irregular land terrain and bodies of water.

Another object of the present invention is to provide
a novel vehicle having a chassis which can be elevated
even while in transit.

A further object of the present invention is to provide
a novel vehicle capable of traversing irregular terrain
and bodies of water which is comparatively simple in
construction, easy to assemble, and economical to
operate.

Other objects and advantages of the present invention
will become more apparent to those persons skilled in the
art, from the following description taken in conjunction
with the accompanying drawings, wherein:

FIGURE 1 is a side elevational view of an embodiment
of the invention;

FIGURE 2 is a top view of the embodiment illustrated
in FIGURE 1;

FIGURE 3 is a side elevational view of the embodi-
ment illustrated in FIGURES 1 and 2, depicting the com-
ponents thereof in a sequential position;

FIGURE 4 is an enlarged cross-sectional view taken
along line 4—4 in FIGURE 3, having a portion thereof
broken away: »

FIGURE 5 is an enlarged cross-sectional view taken
along line 5—5 in FIGURE 4;

FIGURE 6 is a cross-sectional view taken along line
6—6 in FIGURE 4; and

FIGURE 7 is a cross-sectional view taken along line
7—7 in FIGURE 6.
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Briefly described, the present invention relates to a
vehicle generally comprising a chassis, at least one wheel
rotatable about its center axis mounted on the chassis
for supporting the chassis, and means mounted on the
chassis operatively connected to the wheel for rotating
the wheel about an axis radially offset from the center
axis of the wheel. Preferably, the axes of rotation of the
wheel are parallel, and the vehicle includes prime mover
means mounted on the chassis for rotatably driving the
wheel about its center axis for propelling the vehicle, and
braking means for the wheel.

In a more specific embodiment of the invention, there
is provided a vehicle comprising a chassis, at least one
shaft journaled in the chassis, the shaft having a support
arm radially disposed relative to the axis of rotation of
the shaft and rotatable about the axis of the shaft, an
annular wheel rotatably mounted on the support arm for
rotational movement about an axis disposed parallel and
radially offset relative to the axis of the shaft on which
the support arms is mounted, whereby the arm member is
diametrically disposed relative to the wheel, a second
drive shaft journaled coaxially in the first mentioned shaft,
having a drive gear meshing with a gear disposed on the
wheel for transmitting drive therebetween rotatively driv-
ing the wheel and thereby propelling the vehicle, and
means for maintaining the wheel in a fixed plane of rota-
tion comprising at least one retaining pin received in a
rectilinear slot in the chassis and an annular slot in the
wheel.

Referring to the drawings, there is illustrated an em-
bodiment of the invention. The embodiment generally in-
cludes a chassis 10, a pair of forwardly mounted wheels
11 and 12 which are transversely spaced, and a rear-
wardly disposed wheel unit 13 which is mounted on the
longitudinal centerline of the vehicle. Centered on the for-
ward portion of the chassis is an engine 14 having a
transmission 15 and a rearwardly extending drive
shaft 16 operatively connected to a universal gear
assembly 17. Operatively connected to the universal gear
assembly 17 and extending laterally therefrom are drive
shafts 18 and 19 which extend through and are coaxially
disposed relative to height adjusting shafts 20 and 21.
Mounted on the free ends of drive shafts 18 and 19 are
drive gears 22 and 23.

The construction of the right side of the vehicle, includ-
ing the height adjusting shaft 20 and the wheel 12 is sub-
stantially identical to the left side of the vehicle including
the height adjusting shaft 21 and the wheel 11. In view
thereof, only the right side of the vehicle as best illustrated
in FIGURE 4, will be described, and it will be under-
stood that the construction of the left side of the vehicle
is essentially the same.

Referring to FIGURE 4, the adjusting shaft 20 is tub-
ular, and is journaled in bearings 24 and 25, provided in
transversely spaced upstanding brackets 26 and 27, which
are rigidly secured to the chassis 10. The drive shaft 18 is
disposed coaxially relative to the adjusting shaft 20 and
is journaled in bearings 28 and 29, which are mounted in
the adjusting shaft 20 adjacent the ends thereof. It will
be noted that the shafts 18 and 20 are permitted to be
rotated independently of each other about their common
axis.

Radially disposed on the outer end of the adjusting shaft
20 is a support arm 30, on which the wheel 12 is mounted.
Mounted on the support arm and radially offset from
the axis of the drive shaft 18, is a gear shaft 31 which is
journaled in bearings 32 and 33 mounted in an opening
in the outer end of the support arm. Rigidly secured to
the outer end of the gear shaft 31 is an idler gear 34
which lies in the same plane as drive gear 22.

The wheel 12 is substantially annular and is mounted
on the ends of the support arm 30, so that the support arm
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30 is disposed diametrically relative to the wheel 12, as
best illustrated in FIGURES 1, 3 and 6. The wheel 12 con-
sists of an annular main body member 35 having a bear-
ing race 36 rotatably supported on ball bearings 37 seated
in bearing recesses provided in the opposite ends of the
support arm 30, and an annular face plate member 38
having a bearing race 39 rotatably supported on ball bear-
ings 40, supported in bearing recesses provided on the op-
posite ends of the support arm 30. It will be appreciated
that the mounting of the annular wheel member 12 per-
mits the wheel to rotate on the support arm 30 about its
center axis. The wheel 12 is rotatably driven about its cen-
ter axis on the arm member 30 by means of drive trans-
mitted through drive shaft 18 and drive gear 22 which
meshes with an internal gear 41 formed in th= inner annu-
lar surface 42 of the annular main body member 35 of the
wheel 12. It further will be seen that the wheel 12 may be
rotated about the axis of drive shaft 18 by rotating the
height adjusting shaft 20.

As best illustrated in FIGURE 2, an operator’s station
is provided on the chassis 10 which includes a seat 43 and
a control panel 44 mounted within reaching distance of
the seat 43. The control panel 44 is provided with various
control instruments for controlling the operation of the
engine 14 and various other desired operating mechanisms
on the vehicle.

The rotation of the shafts 20 and 21 is controlled by a
height adjusting control unit 45, which includes a trans-
versely disposed shaft 46 journaled in transversely spaced
journal brackets 47 and 48, drive sprockets 49 and 50
mounted on the ends of the shaft 46, and longitudinally
disposed, spaced drive chains 51 and 52 which operatively
interconnect the drive sprockets 49 and 50 with driven
sprockets 53 and 54 rigidly mounted on shafts 20 and 21,
respectively, for transmitting rotary drive from the shaft
46 to the shafts 20 and 21. The shaft 36 and the shafts 20
and 21, correspondingly, are rotated by means of a worm
gear assembly 55, which includes a spur gear 56 mounted
on shaft 46 within a housing 57, and a worm gear 58
meshing with the spur gear 56 within the housing 57, hav-
ing a crank handle 59 located within easy reach of the
vehicle operator seated in seat 43.

To adjust the height of the chassis 10 relative to the
ground level, the operator merely turns the handle 59 of
the worm gear assembly to rotate shaft 46. The rotational
movement of the shaft 46 is transmitted to the shafts 20
and 21 by means of the chain drives 51 and 52, whereby
the support arms 30 are rotated about the common axis
of shafts 20 and 21 to rotate the wheels 11 and 12 about
the axis of shafts 20 and 21, correspondingly. The se-
quential position of the wheel 12 is illustrated in broken
lines in FIGURE 3, with the corresponding ground level
illustrated by the broken line 60. It further will be appre-
ciated that the rotation of the support arms 30 about the
common axis of shafts 20 and 21 can be accomplished
by the use of various other means, including other me-
chanical, electrical or hydraulic arrangements, or com-
binations of such arrangements.

The wheel members 11 and 12 are assisted in being
maintained in their respective, fixed planes of rotation
either about their center axes of the common axis of
drive shafts 18 and 19, by means of retainer units 61
which are best illustrated in FIGURES 4, 6 and 7. Each
retainer unit comprises a pin 62 disposed substantially
parallel to the common axis of drive shafts 18 and 19 and
the center axes of rotation of the wheels 11 and 12, which
extends between the chassis and the wheel, being re-
ceived within a longitudinally disposed slot 63 formed in
the side of the chassis, and an annular slot 64 formed in
the annular face plate member of the wheel 12.

Secured to the inner end of the pin 62 and disposed
in an enlarged portion 65 of the longitudinal slot 63 is a
carrier member 66 having rollers 67 and 68 supported
on the bottom surface of the enlarged portion 65 of the
longitudinal slot for rolling movement therealong., The
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opposite end of the pin 62 is provided with an enlarged
circular head portion 69 which is disposed within an en-
larged annular portion 70 of the annular siot 64 in the
face plate member 38.

It will be appreciated that as the support arms 30 are
rotated about the common axis of drive shafts 18 and
19 to rotate the wheels 11 and 12, correspondingly, the
carrier units 61 will move longitudinally in the slots 63
and circumferentially in the slots 64 to maintain the
wheels 11 and 12 in their respective, fixed planes of ro-
tation. It further is contemplated that other equivalent
means can be employed within the scope of the inven-
tion to maintain the wheels 11 and 12 in their fixed planes
of rotation, and to assist in supporting the same.

The vehicle as illustrated in the drawings is steered by
means of a braking system of the type generally used in
crawler type tractors and the like. FIGURE 2 illustrates
the steering system 71 which includes a pair of braking
units 72 and 73 operatively connected to the drive shafts
18 and 19, which units are substantially identical in con-
struction and operation, a pair of control cables 74 and
75 and a pair of control levers 76 and 77 which are po-
sittoned within convenient reach of the vehicle opera-
tor seated in seat 43. ‘

FIGURES 4 and 5 best illustrate the construction of
brake unit 72. The unit comprises a housing member 78,
having aligned openings therein for receiving the drive
shaft 18 therethrough, a pair of brake shoes 79 and 80
and a brake shoe actuating mechanism 81. The brake
shoes 79 and 80 each include arcuate sections 82 and 83
which are pivotally connected at their upper ends to a
common pin 84 and encompass the drive shaft 18, and
opposed free end sections 85 and 86. The arcuate brake
shoe sections 82 and 83 are provided with conventional
linings 87 and 88 which are engageable in braking rela-
tionship with a brake drum 89 mounted on the drive
shaft 18. The brake shoe sections 82 and 83 are biased
apart by means of a spring element 90 interconnecting
the free end sections of the brake shoes.

The actuating mechanism 81 includes a cam member
91 mounted on a pivot pin 92, which is engageable with
the free end sections 85 and 86 of the brake shoes, to
force the same apart and cause the brake shoe linings
87 and 88 to engage the brake drum 89. The cam element
91 is pivoted by means of a lever arm 92. The control
cable 74 interconnects the arm member 92 of the brake
unit 72 and the control lever 76, so that upon manual
operation of the control lever 76, the cam member 91
will be pivoted to force the brake shoe end sections 85
and 86 apart, causing the arcuate brake shoe sections 82
and 83 to move together and the brake linings 87 and
88 to contact the brake drum 89, to provide the desired
braking action. Upon release of the control lever 76, the
spring element 90 will function to move the brake shoe
sections 82 and 83 apart and into inoperative positions.

It will be seen from the operation of the steering sys-
tem that either of the drive shafts 18 or 19 can be braked
to stop or retard the rotational movement of either of
the wheels 11 or 12, thereby causing the vehicle to turn
in the conventional manner as employed by crawler trac-
tor type vehicles. It is possible to apply both of the brakes
in order to brake the entire movement of the vehicle. It
further is within the contemplated scope of the invention
that any other suitable steering arrangement can be em-
ployed.

In the operation of the vehicle illustrated in the draw-
ings, the vehicle is propelled by means of drive trans-
mitted from the engine through the transmission and the
differential to the drive shafts 18 and 19. Drive is trans-
mitted to the wheels 11 and 12 by means of the opera-
tive engagement of the drive gears mounted on the ends
of the drive shafts with the internal driven gears pro-
vided in the wheels 11 and 12. Whenever it is desired to
turn the vehicle, either of the control levers 76 or 77 are
operated to brake either of the drive shafts 18 or 19,
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thereby causing drive to be transmitted to only one
wheel, whereupon, the vehicle is caused to turn. When it
is desired to adjust the height of the chassis 10, relative
to the ground level so as to enable the vehicle to traverse
irregular terrain or to cross a body of water, the handle
59 of the worm gear assembly 55 is turned to rotate
height adjusting shafts 20 and 21. The rotation of shafts
20 and 21 correspondingly will cause the support arms
30 and the wheels 11 and 12 to rotate about the com-
mon axis of drive shafts 18 and 19, and height adjust-
ing shafts 20 and 21, thereby adjusting the effective height
of the chassis 10 relative the ground level on which the
wheels 11 and 12 are supported.

The invention as described is contemplated for use in
both commercial and military applications. Any type of
structure can be mounted on the chassis 10, depending
on the specific use for which the vehicle is intended. It
further is contemplated that the invention constitutes an
amphibious vehicle which can be propelled either on land
or water. The wheels 11 and 12 can be provided with
paddles 93, as illustrated in FIGURE 3. This would per-
mit the chassis 10 to float on the surface of a body of
water and be propelled by means of the paddles 93 as
the wheels 11 and 12 are rotated about their center axis.
‘When the vehicle is used in such a manner to propel the
same on water, it is proposed that the wheels 11 and 12
be raised sufficiently out of the water to reduce their
drag effect on the vehicle.

The vehicle as described can be constructed of any
suitable materials and by suitable methods consistent with
conventional engineering practices and techniques. Where
the vehicle is to be employed as an amphibious vehi-
cle, it is proposed that the chassis be constructed of a
lightweight material, or be provided with suitable at-
tachments to permit the same to fioat. It will be appre-
ciated, however, that the invention as described can be
employed either on land, and particularly land having
an irregular terrain, floating on a body of water, or tra-
versing a body of water with the wheels engaging and
having traction with the bed of the body of water.

In lieu of support arms 30, disc members can be used
on which the wheels can be mounted for rotational move-
ment. Such discs would be secured to the adjusting shafts
20 and 21 so that they could be rotated about the com-
mon axis of such shafts to adjust the height of the chas-
sis 10.

From the foregoing detailed description it will be evi-
dent that there are a number of changes, adaptations and
modifications of the present invention which come with-
in the province of those skilled in the art. However, it
is intended that all such variations not departing from
the spirit of the invention be considered as within the
scope thereof.

What I claim is:

1. A vehicle comprising a chassis, at least one pair
of first and second coaxially disposed shafts mounted on
said chassis, said shafts being rotatable independently of
each other, a support arm member secured to said first
shaft for rotation therewith, a wheel rotatably mounted
on the end portions of said arm member whereby said
arm member is disposed diametrically relative to said
wheel and means for transmitting drive from said second
shaft to said wheel for rotating said wheel about its axis.

2. A vehicle according to claim 1, wherein the axes
of rotation of said shafts and said wheel are parallel.

3. A wvehicle according to claim 1, including prime
mover means mounted on said vehicle for driving said
second shaft and correspondingly said wheel about its
axis for propelling said vehicle.

4. A vehicle according to claim 1, for selectively rotat-
ing said first shaft to adjust the level of said chassis rela-
tive to the lower end of said wheel.

5. A vehicle according to claim 1, including braking
means for said wheel.
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6. A vehicle according to claim 1, wherein said means
for transmitting drive from said second shaft to said
wheel for rotating said wheel about its axis comprises a
gearing arrangement,

7. A wheel assembly for a vehicle having a chassis
comprising first and second coaxially disposed shafts
mounted on said chassis, said shafts being rotatable in-
dependently of each other, a support arm member se-
cured to said first shaft for rotation therewith, a wheel
rotatably mounted on the end portions of said arm mem-
ber whereby said arm member is disposed diametrically
relative to said wheel and means for transmitting drive
from said second shaft to said wheel for rotating said
wheel about its axis.

8. A vehicle according to claim 7, wherein said means
for transmitting drive from said second shaft to said wheel
for rotating said wheel about its axis comprises a gearing
arrangement.

9. A vehicle comprising a chassis, at least one shaft
journaled in said chassis, said shaft having a support
arm mounted thereon for rotational movement about the
axis of said shaft, a wheel mounted on said support arm
for rotation about an axis offset relative to the axis of
said shaft, means for rotating said shaft and means for
maintaining said wheel in a fixed plane of rotation com-
prising at least one slidable retainer pin received in a
rectilinear slot in said chassis and an annular slot in said
wheel.

18. A vehicle comprising a chassis, at least one shaft
journaled in said chassis, said shaft having a support arm
mounted thereon for rotational movement about the
axis of said shaft, a wheel mounted on said support arm
for rotation about an axis offset relative to the axis of
said shaft, means for rotating said shaft, said support arm
being diametrically disposed relative to said wheel, means
for rotating said wheel about its axis for propelling said
vehicle including a second drive shaft disposed coaxially
with said first mentioned shaft, operatively connected to
said wheel by means of a gearing arrangement for trans-
mitting drive thereto, and means for maintaining said
wheel in a fixed plane of rotation including at least one
retaining pin received in a rectilinear slot in said chassis
and an annular slot in said wheel.

) 11. A vehicle comprising a chassis, at least one shaft
journaled in said chassis, said shaft having a support arm
mounted thereon for rotational movement above the axis
of said shaft, a wheel mounted on said support arm for
rotation about an axis offset relative to the axis of said
shaft, means for rotating said shaft, said wheel being an-
nular, said support arm being radially disposed relative
to the axis of rotation of said shaft and diametrically dis-
posec.l relative to said wheel, a second drive shaft journaled
coax1_ally in said first mentioned shaft, having a drive gear
rfleshmg with a gear disposed on said wheel for transmit-
ting drive therebetween for propelling the vehicle, and
means for maintaining said wheel in 2 fixed plane of ro-
tation including at least one retaining pin received in a
rectilinear slot in said chassis and an annular slot in said
wheel.
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