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(57) Abrege(suite)/Abstract(continued):

when In the road form. A wing assembly (60,90) Is attached to each side of the vehicle body. Each wing assembly includes a wing
(60) and at least one propelling device (90) attached to the wing. A wing assembly rotating mechanism (64,80) rotates the wing
assembly 360 degrees when the vehicle Is In the aircraft form so that thrust is provided In 360 degrees. A wing assembly
positioning mechanism positions the wing assembly between an open-winged flying position and a folded or closed-winged non-

flying position. A rear propelling assembly (34) is provided to propel the vehicle in the air, and a taill assembly (40) Is provided which
Includes elements for maneuvering the vehicle in air and water.
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The vehicle includes a vehicle body having a passenger compartment (16) and wheels (10,12) supporting the vehicle body on the
ground when 1n the road form. A wing assembly (60,90) 1s attached to each side of the vehicle body. Each wing assembly mcludes
a wing (60) and at least one propelling device (90) attached to the wing. A wing assembly rotating mechanism (64,80) rotates the
wing assembly 360 degrees when the vehicle is in the aircraft form so that thrust 1s provided mn 360 degrees. A wing assembly po -
sitioning mechanism positions the wing assembly between an open-winged flying position and a folded or closed-winged non-1ly-
ing position. A rear propelling assembly (34) 1s provided to propel the vehicle in the air, and a tail assembly (40) 1s provided
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CONVERTIBLE VEHICLE FOR ROAD, AIR, AND WATER USAGE
* [0001] BACKGROUND OF THE INVENTION
10002] Field of the Invention

[0003] This invention relates to a combined road, air, and water vehicle which converts

for different modes of usage.
f[0004] Deséription of thé Prior Art

[0005] Combined road and aircraft vehicles have heretofore been provided wherein by
converting certain elements, the vehicle can be operated on the highway or in the air.
For example, U.S. Pat. Nos. 5,050,817 and 4,579,297 illustrate structures which are

converted from aircraft to road vehicles by folding the wings either into or to the sides

of the body.

0006] SUMMARY OF THE INVENTION

[0007] It is an object of the present invention to provide improvements in a combined

road, water, and aircraft vehicle.

[0008] More particularly, 1t is an object of the invention to provide wing sections that

readily pivot rearwardly and form side and rear panels for the road form of vehicle.
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10009] It 1s especially an object of the mmvention to provide wings that can rotate to

~ provide thrust in a 360’ direction in a convertible aircraft.

- [0010] ' Another object 1s to provide a rear thruster that can be rotated 90° to anywhere

from Vertical to horizontal in a convertible aircraft.

[0011] Another object of the invention is to place jets, or ducted fans or propellers, on

the rotatable wings and on the tail assembly of a convertible aircraft.

[0012] In carrying out the objectives of the invention, the vehicle haying a body with
front and rear wheels, and a propelling assembly. The propelling aséembly 1s disposed
at the rear of the vehicle body. Wing assemblies fold between '{:‘m outward aircraft
position and a folded stored position lymg along the side of the body 1n the road form.
Each wing is provided with a jet engine. A tail aésembly includes é. vertical stabilizef
adjacent e‘ach side of the rie-ar propelling assembly; a horizontal stabilizer, and vertical

and horizontal rudders.

[0013] BRIEF DESCRIPTION OF THE DRAWINGS.

[0014] The invention will be better understood and additional objects and advantages
will becdme apparent from the following description taken 1n connection with the

accompanying drawings, in which:

[0015] FIG. 1is a front perspective view of the vehicle in a road ready mode according

to a first embodiment of the invention;
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10016] FIG. 2 1s'a side sectional view of the vehicle of Fig. 1;

[0016.1] FIG. 3 1s a rear perspective view of the vehicle according to the invention in a

- road ready mode;

[0016.2] FIG. 4 1s a front perspective view of the vehicle accordiﬁg to the invention in _

‘a flying mode;
[0016.3] FIG. 5 is a rear view of the vehicle according to the invention of Fig. 4;

[0016.4] FIG.61s a perspective view of the vehicle according to the inventionina
take-0ff mode;
[0016.5] FIG. 7 is perspective view of the vehicle in a road ready mode according to a .

second embodiment of the invention; and

10016.6] FIG. 8 1s a perspective view of the vehicle in a ﬂying mode according to the

second embodiment of the invention.
10017] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] With particular reference to the drawings, FIGs. 1-6 show a vehicle 2 according
to a first embodiment of the invention. FIGs. 1-3 show the vehicle in its road ready
form and FIGs. 4-6 show the vehicle converted to its éircraft or flying form. The

Vehicle 2 has a front wheels 10 and rear wheels 12. The front wheels 10 are steerable by
3
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‘any suitable conventional mechanism. The fro.nt‘ aind/or rear wheels are powered by
- high efﬁcienoy wheél motors for propelling the Vehide on the roadway. A jet engine 14
is located at the rear;o_f the \{ehic'le. An operétor/passéngef compartment 16 includinga
canopy windshield 18 provides access to and from the compartment 16 at the front of
the Vehiclhe 2. The canopy windshield 18 has aremovable portion to provide a
conve‘r‘tible mode for Both the road and aircraft forms of the Véhicle 2. In the
convertible mode, front and rear windshields remain in place, while a middle overhead
or roof portion is removed. The canopy windshield 18 ‘is also hinged to the vehicle
body at hingé 20 'at the rear of thé compértment 16 to aﬂow the canopy windshield 18
to be 0pened and closed as a unit which includes the front and rear windshields and the
. midd}e roof porﬁon. The compartment 16 is accessible by retractable steps 22 that fold
out from the combartment 16 at the front of the Vehiclé 2.' A hood 24 of the vehicle is
formed when the steps are in a folded in, retracted position. Headlights 21 are provided
on the Sides 'of the hood 24. Alternatively, access to the compartment 16 may be made

by entering through access windows (not numbered) provided on the driver and

paSsenger sides of the vehicle 2.

[0019] Rearward of a body panel 26 at the réar of the driver's compartment 16 1s a
propelling assembly 34 for driving the vehicle 2 in its aircraft form. The propelling
assembl}} 34 1s mounted on the body panel 26 and includes the rear engine 14 and a tail

assembly 40 for use of the vehicle 2 1n 1ts aircraft and water form.

- [0020] Rearwardly of the propeller assembly 34 1s the tail assembly 40 for use of the
vehicle 2 in its aircraft and water form. The tail assembly 40 has a pair of side vertical

stabilizers 42 connected together at the rear thereof by a horizontal stabilizer 44.

-
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Stabili'zer 44 dbub'les as an elevator and the vertical stabilizers have conventional
rudders 48. The tail assembly 40 also includes a pair of horizontal rudders 50 attached
to the vehicle body ei{tending ovér and behind the rear wheels 12. All of the rudders

and the elevator are controlled by the operatér from the compartment 16 by suitable

means.

[0021] The rear jét engine 14 of the taill aséembly 40 is rotatable by 90 ..degrees abqut a
horizontal axis relative to 'the Vehide body, at pivot element 52, which is‘ showﬁ as a

- pancake type gear motor. The engine 14 1s pivotally supported by the Vertio'al
stabilizers 42 and left and right side pivot elements 52 of the tail assembly. A
mechanism (not shown in detail) IS provided which rotates the enginé 14 from a
horizontal propelling position to a vertical propelling .position. E urthermofe, the rear jet
engine 14 1s eratable abdut a vertical axis relative to the vehicle body, at pivot point
elemen‘t 54, also shown as a pancake type gear motor, 50 as to be positiéned at varying

~ angles within a horizontal plane. A mechanism (not shown in detail) is provided which

rotates the engine 14 about pivot element 54.

10022] "Thé vehicle employs wings 60 capable' of being folded to lie along the vehicle

in the road form and capable of being extended out laterally in the aircraft form.

10023} The wings 60 are each pivotally connected to a wing journal 64 by a hinge 68
and secured in an extended position by lock pin 66. The wing journals 64 are rotatable
mounted to the sides of the vehicle body adjacent to the compartment 16. A mechanism
80 1s provided on both sides of the compartment 16 for fo.tating the wing journal 64 of

each wing 60. The wings” are Supported with extension arms 62 made of telescoping
5
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tube actuators which ar'e attached at one end to the underside. of éach wing énd at the
other end to thé respéctive wing journal 6.4. Extension arms 62 serve as reinfOrcing and
_ aﬁchoriﬁg struts for the wings 60 in th¢ extended flying position of the wing 60 and 1n
' fhe retfacted i‘oad positioh. Each wing 60 is provided with é jet engine 90. The wings
60 are retracted and extended by means of the telescoping tube actuators dr hydraulic
cylinders of the extension arms 62 and are rotated by means of the rotating mechanisms
- 80 for the Wing journals 64. The wing journals 64 can be made for example with a
- rolled channe.l with cam rollers to bear the thrust load and wheels rolling in a channel
web for example to bear the radial load. A standard type bal]. bearing could be used.

Suitable control systems and mechanisms for automatic rotation and actuation of the

wing assemblies are provided.

[00'2.3.2] With particuiar reference to the drawings, FIGs. 7 and 8 show ;[he vehicle 2
according to a second embodiment of the inven’tion. FIG. 7 shows the vehicle 2 in its
road and water ready form and FIG. 8 shows the vehicle 2 converted to its aircraft or
flying form. The second embodiment will be deécribed and shown with like elements
numbered the same as' the first embodiment. The first and second embodiments of the
convertible vehicle are Substantially the same, except for the propulsion system which

will be described hereinafter. Description of the like elements will thus be omitted.

[0023.3] In the second embodiment, shown in FIGs. 7 and 8, each wing 60 is provided
with two ducted fans or in-wing propellers 90a which are fixed in their position relative
to the wings 60. Rotation and positioning of the wings 60 in the second embodiment is

the same as in the first embodiment and the description thereof will thus be omitted.
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10023.4] Rearwardly of rear Windshieldfl 3a and body panel 26 at the rear of the
driver's compartment 6isa propelling assembly 34a for driving the Ve'h‘i'c':le 2 1 1ts
aircraft form. The propelling assembly 34a includes a rear propeller 14a and fail

assembly 40a for use of the vehicle in its aircraft and water form.

[0023.6] Rearwardly of the propeller assembly 34a is the tail assembly 40a for use of
the vehicle inh its aircraft and water form. The tail assembly 40a has a rudder 48a
attached to the propeller 14a. .The rudder 48a allows the vehicle to be rotated about a
vertical axis while in its aircraft and water form. The tail assembly 40a also includeé a
horizohtal rudder/stabilizer SOa attached to the vehicle body ‘behind the rear wheels 12.

‘ All of the rudders are controlled by- the operator from the compartment 16 by suitable

mears.

10023.8] The rear propeller 14a is moveable about a horizontal pivot element 52a,
betweéh a horizontal position shown in FIG 7 and a vertical position shown in FIG. 8.
A mechanism 56 is provided which rotates the pfOpellef 14a about the pivot element
52a.The mechanism 56 has two actuators 57 linked to the vehicle body at one end and

to a frame 58 which supports the propeller 14a and the other end. The actuators 57

enable the propeller 14a to be positioned between a flat or upright position, depending

on the operating mode of the vehicle.

10024] In both embodiments of the invention, the body of the vehicle 2 and the wiﬁgs
60 are aerodynamically shaped to provide vertical lift when flying. The wings 60 can
- be rotated 360° to provide lift and to advance the flying position. Additionally, by

rotation of the wing assemblies in mid air, the vehicle can hover in a stationary

7
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position. The rear engine 14 or rear propeller 14a of the vehicle rotates from a vertical
to a horizontal position for take off and landing and flying vertical take off or landing
(VTOL) technology .,iS used for both takpeo-ff and landing. When used as a car, the wiﬁgs
60 are rotatedﬂ and folded to lay ﬂé‘t against the sides of the car so that the site line 1s not

~ blocked. To summarize, the rear thrusters can be propellers, jets or prop jets. In the

propeller version of th;: flying car, there are -tWo( propellérs- 90a on eac‘h wing and the
propellers are mounted within -the~ body of the wing 60. In the jet version of the car, one
jet 90 is mounted to each wing. A control system, i.e. a computer, could be used in
“automatic or manual mode for takeoft, landing and ﬂyihg. The car 1s designed to float
so that 1t can also be propelled in water by the rear engine 14 or rear propeller 14a, and
steered by rudders 48a, 50, 50a. It is noted that a runway 1s not needed fo take off and
land the car. Wheh used as a car, the propellers and jets are not used. Instead, the

- wheels of the car are driven by high efficiency hydraulic, air, or electr.ic motors. It will
be understood that all entrances, wheel wells, wing journals, Windshields, etc. will be

sealed so as to be watertight for use of the vehicle in its water form.

[0025] According to the present invention, a combined road, water, and aircraft vehicle
1s provided which is readily convertible from one form to the other. Such conversion is
accomplished by a single person 1f necessary and without special tools and in a

reasonably time. All the parts of the vehicle are intact and merely pivot or rotate into

place during conversion.

10025.2] The operating modes of the convertible vehicle will be described hereinafter.
The road and water ready mode of the vehicle are shown in FIGs. 3 and 7. In the first

embodiment, the jet engine 14 1s 1n a horizontal position, and in the second
8
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embediment the propeller 14aisin a ﬂat or down ‘,pozsitic')n. The win—gs” 60 are folded

back and rotated with the jets 90 facing downward in the first embodiment. The take-

off mode of the vehicle is shown in FIGs. 6 and 8. The jet engine 14 is'in a vertical

“position and the prOpeller 14a 1s 1n a vertical or up position. The wings 60 are unfolded,
open and rotated so as to be vertical, with the jets 90 facing downward in the first

embodiment. The wings 60 are unfolded; open., and not rotated se as to be horizontal,

with the wing propellers 90a oriented within the wing to provide lift. The flying mode

1s shown 1n FIGs, 4, 5', and 8. The jet engine 14 is in a horizontal position, and the rear

“propeller 14a is in the vertical .of up position. The wings 60 are unfolded, open, and not

rotated, so as to be horizontal with the jets 90 positioned horizontally. In the second.

embodiment the wings 60 are in the same position as for the take-off mode.

10025.2] It will be understood that the vehicle according to the Invention 1s provided
with all Department of Transportation (DOT), Federal- Aviation Administration (FAA),
aﬁd Coastguard required safety equipment _for road, aii‘, and water travel. Furthermore,
the vehicle as described is designed for public use, however other applications ‘sueh as
-military, law enforcement, and search and rescue also apply.

10026] It 1s to be understood that the embodiments of the invention herein shown and
“described are to be taken as e preferred examples of the same a.nd that various changes
in the shape, size and arrangement of parts may be resorted to Without departing from

the spirit of the invention, or the scope of the appended claims.
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I CLAIM:

1. A convertible eombined_road, water, and aircraft vehicle which has a road form, a
water form, and an aircraft form, comprising:

a vehicle body' having a pa_ssenger compartment;

wheels supportihg the vehicle body on the ground when inh‘,[he road form;

a wing assenﬁbly attached to each side of the ﬁzehi'e'le- body, which support the vehicle
when flying in the air in the aircraft form of the vehicle and which folds fo align with
 sides of the vehicle body when in the road or water form of the vehicle, each wing
assembly including a wing and at least one propelling device attached to the wing;

a wing assembly rotating mechenism provided_for eaeh wing assembly, capable of
rotating the wing assembly at least 90 degrees when the vehicle 1s 1n the aircraft form
so that thrust is provided by the pfopelling devices of the wing assembly in at 1eest a 90
degree range; . .

a wing assembly positioning mechanism provided for each wing assembly, capable of

positioning the wing assembly between an open-winged flying position and a folded or
closed-winged non-flying position;
a rear propelling assembly which propels the vehicle in the air; and

a tail assembly which includes elements for maneuvering the vehicle in the air and

water.

2. The convertible combined road, water, and aircraft vehicle according to claim 1,

further comprising an operator’s control unit disposed in the passenger compartment

with which an operator controls the wheels, the wing assemblies, the wing assembly

10
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rotating mechanism, the wing assembly positioning mechanism, the rear propelling

~assembly, and the tail assembly.

3. The convertible combined road, water, and aircraft {/ehiole according to claim 1,
wherein the rear propelling assemblyinbludes a rear propelling device and a propelling
device positioning mechanism capable of positioning the rear propelling dévice through
a rangé of at least 90 degrees about a horizontal axis between a position for providing

the vehicle with vertical lift or thrust and a position for providing the vehicle with

forward thrust.

4. The convertible combined road, water, and aircraft vehicle according to claim 1,
wherein the wing assembly rotating mechanisms are capable of rotating the wing
assemblies 360 degrees when the vehicle is in the aircraft form so that thrust is

pr_ovided'by the propelling devices of the wing assembly in a 360 degree range.

5. The convertible combined road, water, and aircraft vehicle according to claim 3,
wherein the wing assembly rotating mechanisms are capable of rotating the wing
assemblies 360 degrees when the vehicle is 1n the aircraft form so that thrust is

provided by the propelling devices of the wing assembly in a 360 degree range.

6. The convertible combined road, water, and aircraft vehicle according to claim 1,

wherein the propelling devices of the wing assemblies are jet engines.

7. The convertible combined road, water, and aircraft vehicle according to claim 3,

wherein the pfopelling devices of the wing assemblies are jet engines.
11
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8. The convertible combined road, water, and aircraft vehicle according to claim 1,
wherein the propelling devices of the wing assemblies are ducted fans or in-wing

propelie’rs.

9. The convertible combined road, water, and aircraft vehicle according to claim 3,
wherein the propelling devices of the wing assemblies are ducted fans Or IN-wing

propellers.

10. The convertible combined road, water, and aircraft vehicle according to claim 1, |
wherein the rear propelling assembly includes a rear propelling device and a propelling
device positioning mechanism capable of pivoting the rear propelling device about a

vertical axis which maneuvers the vehicle laterally in the air and water.

~ 11. The convertible combined road, water, and aircraft vehicle according to claim 3,
wherein the propelling device positioning mechanism is also capable of pivoting the
‘rear propelling device about a vertical axis which maneuvers the vehicle laterally 1n the

air and water.

12. The convertible combined road, water, and aircraft vehicle according to claim 1,

wherein the rear propelling assembly includes a jet engine.

13. The convertible combined road, water, and aircraft vehicle according to claim 3,

wherein the rear propelling device is a jet engine.

12
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14. The convertible combined road, water, and aircraft vehicle according to claim 10,

wherein the rear propelling device is a jet engine.

15. The convertible combined road, water, and aircraft vehicle according to claim 11,

wherein the rear propelling device is a jet engine.

16. The convertible combined rorad, water, and aircraft vehicle according to claim 1,

wherein the rear propelling assembly includes a propeller.

17. The convertible combined road, water, and aircraft vehicle according to claim 3,

wherein the rear propelling device 1s a propeller.

18. The convertible combined road, water, and aircraft vehicle according to claim I,

wherein the tail assembly includes a rudder and/or a stabilizer.

19. The convertible combined road, water, and aircraft vehicle acéording to claim 1,
wherein the rear propelling assembly includes a rear propelling device and a propelling

device positioning mechanism capable of pivoting the rear pr_opelling device about a

- vertical axis which maneuvers the vehicle laterally in the air and water.

20. The convertible combined road, water, and aircraft vehicle according to claim 3,
wherein the propelling device positioning mechanism is also capable of pivoting the
rear propelling device about a vertical axis which maneuvers the vehicle laterally in the

air and water.

13
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