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ABSTRACT OF THE DISCLOSURE

Disclosed 1s a flying object system performing ground
traveling, which travels on the ground and flies 1n the air.
The flyving object system travels with three or more wheels

connected to a main body, generates flying force through wings

symmetrically installed at both sides of the main body, and 1is
provided with plural propellers, operated by a control lever
and 1nstalled on the wings and at least a part of the main
body, each of the wings being divided 1into a plurality of
compartments to be folded or be changed 1n shape by pressure
of gas or air. Therefore, the flying object system travels on
a road on the ground and takes off and flies 1in the air in
traffic congestion, and flies in the air and lands and travels
on a rocad on the ground 1f necessary, thus rapidly moving to a

destination without the effects of traffic congestion.
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FLYING OBJECT SYSTEM PERFORMING GROUND TRAV!

4]
-

ING

BACKGROUND OF THI

L]

INVENTION

Field of the Invention

The present invention relates to a flying object system

P

performing ground traveling, which takes off and lands during

stoppage or movement, performs both traveling on the ground and
flying 1n the air, has a light weight to minimize fuel

consumption, 1is high in safety, and reaches a destination in

the shortest time.

Description of the Related Art
Recently, a demand for vehicles, 1.e. ground

transportation, has been increased according to industrial

development and i1ncome increase. On the contrary, since roads,

on which vehicles can travel, are limited, serious traffic
problems, such as traffic congestion, are on the rise.
In order to solve the above traffic problems, wvarious

—

measures have been proposed. The expansion of roads 1s

restricted within some degree from the structural point of
view, and thus a rotation system of vehicles has been proposed.
However, since a demand for vehicles has been rapidly increased

ﬁ

due to the pursuit of an economically stabilized life, such an

artificial measure 1s not a fundamental solution.

Therefore, other measures to solve the above-described
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problems of ground transportation must be found from wvarious

P

angles. One of these measures 1s use of underground or air

transportation.

However, the underground transportation (for example, a
subway) requlres an underground space for movement, and thus
has various l1limits from the geological point of view as well as
requires enormous construction expenses.

Further, the air transportation (for example, an

F

airplane) requires a wide space for takeoff and landing and

causes a difficulty 1n traveling on the ground due to short-

1

distance movement, and thus i1s not a fundamental solution o:

the traffic problems.
Accordingly, 1in view of the problems of the above-
described transportations, a transportation, which travels on a

road on the ground and takes off and flies in the air in the

event of traffic congestion, or flies in the air and lands and

Cravels on a road on the ground if necessary, and thus rapidly

moves to a destination without the effects of traffic

congestion, has been required.

N

As one measure to prevent the above traffic congestion,

the applicant of the present invention proposed an aircar,

which performs both traveling on the ground and flying in the

alr, 1n Korean Patent Registration No. 150340. As shown in FIG.

1, the ailrcar includes both wing units 10, each of which has a

propeller unit 12, which horizontally and vertically changes
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direction thereof to allow the aircar to ascend, descend, and

move forward and backward, a body 20, on which the wing units

10 are horizontally and vertically foldably installed, provided

with left and right driving wheels on the lower part thereof,

and a tube unit 5, the 1inside of which 1s divided into a

g—

plurality of compartments 5b by a plurality of partitions b5a

such that the tube unit 5 1is expanded and contracted by

supplying gas 1into the compartments 5b or discharging the gas

from the compartments 5b, provided at the outside of the wing
units 10 and the body 20 and made of silicon.

Further, a propeller 13 of the propeller unit 12, which
1s driven by a hydraulic motor M3, is journalled at each of the

F

wing units 10 using a rotary shaft, and the angle of rotary

blades 13a of the propeller 13 is adjusted to accelerate and
decelerate the speed of the aircar during takeoff and landing,

traveling, and flying. The aircar further includes a vertical

stabilizer 6 provided with a rudder 6’, and a horizontal

stabilizer 7 provided with an elevator 7’.

However, 1in the aircar, which has the propellers 13 at

both sides of the main body 20, when the main body 20 is not

correctly balanced at the front and rear portions thereof in

- ’

the event of landing, 1t is difficult to achieve stable takeoff

—

and landing of the aircar, and when the propeller 13 provided

fr—

wlth any one of the wing units 10 is out of order, it is

difficult to achieve stable flight.
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SUMMARY OF THE INVENTION

L*]

Therefore, the present i1invention has been made in view

of the above problems, and it is an object of the present

invention to provide a flying object system performing ground

P
—

traveling, which travels on a road on the ground and takes off

and flies 1n the air 1n traffic congestion, and flies in the

P

alr and lands and travels on a road on the ground if necessary

to rapidly move to a destination without the effects of traffic
congestion, has a tube shape as a whole to alleviate impact in
the event of a crash and thus be used stably, and properly

varles the shape of wings and 1lift force generated from

respective propellers according to usage conditions to improve

flying performance.

In accordance with the present invention, the above and

other objects can be accomplished by the provision of a flying

object system performing ground traveling, which travels with

P

three or more wheels connected to a lower surface of a main

gre—
p—

body, generates yving force through wings symmetrically

1nstalled at both sides of the main body, and is provided with

a plurality of propellers, operated by a control lever and

installed on the wings and at least a part of the main body,

to generate 1lift force and propulsive force of the main body,

F
p—

each of the wings being divided into a plurality of

compartments to be folded or be changed in shape by pressure
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of ailr or gas.

i

BRI!

LJ

F' DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other

r—

advantages of the present invention will be more clearly

understood from the following detailed description taken in

conjunction with the accompanying drawings, in which:

FIG. 1 1s a plan view 1llustrating a conventional flying

object;

FIGS. 2, 3 and 4 are side, rear, and plan views

1llustrating a flying object system in accordance with one

embodiment of the present invention;

FIG. o5 1s a side view 1llustrating the flying object
system 1n accordance with the embodiment of the present

invention in a state in which wings are folded;

FIGS. oa and ob are side and rear views illustrating a

flylng object system in accordance with another embodiment of

the present invention; and

FIG. 7 1s a block diagram illustrating a control state

ﬁ

of the flying object system in accordance with the present

invention.

DETAILED DESCRIPTION OF THE INVENTION

Jr—

Now, preferred embodiments of the present invention will

pe described in detail with reference to the annexed drawings.
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As shown 1in FIGS. 2 to 7, 1n a flying object system of

the present invention, more than three wheels 220 for ground

traveling are provided on the lower surface of a main body

F
p—

200, and a control block 228 is integrally provided on each of

the wheels 220 such that the rotating directions of the wheels
220 are controlled and the heights of the wheels 220 are
adjusted by fluid pressure or air pressure.

Here, a motor (not shown) 1s further connected to each

of the wheels 220 such that the wheels 220 are rotated.

F

Further, the main body 200 may be made of a material,

such as duralumin, 1like a general flying object, or the

remalning parts of the main body 200 except for a control room

209 forming frames of the main body 200 may be made of a tube

body 1ncluding a plurality of compartments, which are divided

from each other by partitions, as described below.

The compartments are 1installed such that air 1is

simultaneously or selectively supplied to and discharged from

the compartments through a pump 205.

The tube body 1s obtalined by coating a net made of a

heat-resistant fiber, serving as frames, with silicon.

Further, a gyrosensor 207 to sense a 1level state 1is
provided on the main body 200, and a control lever 206
connected to the gyrosensor 207 1is 1installed within the

control room 209.

A vertical control unit 204 and a horizontal control
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P

unit 202 are further provided at the rear portion of the main

body 200 to provide directionality to the flying object.

Further, wings 100 are respectively connected to both

sides of the main body 200 through variable units 300.

p—

FEach of the wvariable units 300 1ncludes a plurality of

variable chambers provided on a connection part between each

F

of the wings 100 and the main body 200.

Fach of the wvariable units 300 further includes a volume

conversion part 303 to adjust an expansion degree at one side

ﬁ

of the wvariable chambers.

When the wings 100 are respectively connected to both

sides of the main body 200 through the wvariable units 300,

F

more than two propellers 130 are installed on each of the

wings 100.

P

BFach of the propellers 130 1is connected to a support

unit 170, which 1s connected to a mounting part 105,

vertically formed through each of the wings 100, through a

rotary shatft 190, by a position conversion unit 180, and is

connected directly to a power generation unit 160.

The ©position conversion unit 180 has a connection

structure of a first plate 183, which is rotated, and a second

plate 185, which 1s tilted in one direction.

The power generation unit 160 is selected from a motor

driven by a general fuel cell, or an internal combustion

engine.
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Fach of the wings 100 includes a plurality of

compartments 103 connected by partitions 101.

P

BEach of the wings 100 further includes an adjust chamber

107 at the central portion thereof.

Here, the compartments 103 and the adjust chamber 107
are 1nstalled such that air is simultaneously or selectively
supplled to and discharged from the compartments 103 and the
adjust chamber 107 through the pump 205 and a pipe connected
thereto.

Further, the wings 100 may have a double structure
including an external wing unit and an internal wing unit.

An anemometer 265 and an anemoscope 267 are further
provided on the main body 200, and ailerons 800 to control the

rolling of the flying object system are respectively provided

at the rear portions of the wings 100.

F

Bulletproof  members 950, which are manually or

o

automatically slid, are provided on the bottom of the control

F

room 209 of the main body 200, and a balloon 900 to increase

1l1ft force and protect the control room 209 in the event of

crash 1s further provided at one side of the upper surface of
the main body 200.

Here, the Dballoon 900 1s generally located within the
main body 200, and serves as a parachute through a plurality

of wires connected thereto to allow the balloon 900 to be

located at the center of gravity of the main body 200 in case
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F

of emergency. The wires may be used as cables for traction.

——
-

A zipper member 970 1s provided at the edge of each of

the wings 100 such that the wings 100 are foldable when the

wings 100 are not in use. Further, a handle 975 is further

p—

provided at one side of each of the wings 100 to facilitate

the movement of the flying object system.

Further, an auxiliary propeller 980 1s provided at the

P

front portion of the main body 200.

Hereinafter, the operation of the above flying object
system of the present i1nvention will be described.

As shown 1n FIGS. 2 to 7, the flying object system can
travel on the ground through more than the three wheels 220

p—
p—

for ground traveling, connected to the lower surface of the

main body 200, and the wheels 220 are interlocked with the
control lever 206 so that the rotating directions of the
wheels 220 can be changed when the control lever 206 1is
manlpulated.

Further, the heights of the wheels 220 are adjusted when

the pressure of a fluid 1s transmitted to the wheels 220

1

through the control blocks 228, and thus the level state of
the flying object system is maintained even when the flying
object system lands on the uneven surface of the ground.//

Power to cause the wheels 220 to travel employs driving

force of the motors driven by power supplied from the main

body 200 when the flying object system travels at a low speed
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or 1s parked, or propulsive force of the propellers 130

installed on the wings 100 when the flying object system

travels at a high speed.
Further, the main body 200 provided with a reception

space and the control room 209 installed therein may be made

#

of a lightweight material maintaining a uniform strength, such

P

as duralumin or titanium, or the exterior part of the main

body 200 except for the control lever 206 and some frames may

F

be made of a tube body, into which air or gas can be injected.

In case that the exterior part of the main body 200 is

F

made of the tube body, when the inside of the main body 200 is

filled with air or gas, such as helium, 1lift force 1is

1increased and power consumption 1s minimized. Further, 1n

this case, i1mpact applied to the main body 200 when the flying
object system crashes 1s absorbed, and thus users are more
safely protected.

Further, the wings 100 providing 1lift force to the

gy

flying object system are installed at both sides of the main

body 200 to maintaln the balance of the main body 200. The

ﬁ

wings 100 are also made of a tube body and are provided with

the plural compartments 103 divided by the partitions 101,

thus exhibiting the same effect as that of the above-described

maln body 200 made of the tube body.

The variable units 300 are respectively provided on the

F

upper and lower portions of the wings 100, when the wings 100

10
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are connected to the main body 200 through hinge shafts (not

shown) . Therefore, upward and downward gradients of the wings

100 from a line being horizontal with the connection parts
between the main body 200 and the wings 100 are adjusted by
1njecting alr into the variable units 300 via the pumps 205.//

F

The wvariable wunits 300 1nclude the plurality of the

variable chambers, which are expanded by injecting air into
the chambers. Therefore, 1in case that a large amount of air
1s 1njected 1into the upper portions of the lower portions of
the wvariable units 300, the wings 100 are folded 1in the
perpendicular direction to the main body 200 through the
expansions of the volume conversion parts 303, each of which

fr—

1s an elastic tube or a bellows member made of plastic

including an external guide plate to be expanded and

contracted only up to a designated part. Thereby, the flying
object system may travel and be kept in a minimum space.
Further, gas 1s supplied to the wings 100 due to exhaust

F

pressure of the pumps 205 or an engine used as a power source.

The gas 1s selectively supplied to the wings 100 through

pbranch units 201, and lines from the branch units 201 are
connected to the respective compartments 103 such that the gas
can be simultaneously supplied to the plural compartments 103
of the wings 100.

More than the two propeliers 130 are 1installed on each

of the  wilings 100, and the  propellers 130 improve

11
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directionality against the center of gravity of the main body

200 of the flying object system.

Since the propellers 130 are rotated and tilted through

the position conversion units 180, the angles of the

propellers 130 1n all directions are adjusted, and thus the

pr—

direction of the flying object system may be adjusted without

the vertical control unit 204 and the horizontal control unit
202. Further, hovering, three-dimensional direction change
and forward and backward movement of the flying object system

may be achieved.

Further, the power generation unit 160 may be connected

to the propeller 130 such that the propeller 130 is rotated

through the rotary shaft 190, as shown in FIGS. 6a and 6b,

thus generating propulsive force in a direction forming a

designated angle with the wing 10.

The auxiliary propeller 980 1s further provided at the

F

front portion of the main body 200.

When the auxiliary propeller 980 provided at the front

portion of the main body 200 is operated, the flying and
traveling speeds of the flying object system are increased.

Further, the auxiliary propeller 980 wvaries a tilting

degree and a rotating speed according to wind velocity 1n
hovering and vertical takeoff and landing, and thus allows the
hovering and vertical takeoff and landing of the flying object

system due to the operations of the propellers 130 to be

12
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safely carried out.
The propulsive force generated by the propellers 130
1nduces lift force due to the shape of the wings 100, and the

P

control of the flying object system 1is achieved through the

vertical control unit 204, the horizontal control unit 202,

and the ailerons 800.

Each of the wings 100 includes the adjust chamber 107
provided 1n the perpendicular direction of the compartments
103, and thus the width of the wings 100 is increased or
decreased by 1nserting gas into the adjust chamber 10 and the
wings 100 have various shapes according to flying conditions.
Further, the anemometer 265 and the anemoscope 267,
which are provided on the main body 200, judge external drag

when the flying object flies, and thereby adjust the angles

and the numbers of rotations of the respective propellers 130,

thus generating propulsive force and 1ift force. The

pr—

gyrosensor 207 senses the current state of the flying object,

and thus properly adjust propulsive force and lift force.

The above-described flying object system of the present

invention judges drag due to external surrounding factors in a

direction to be flied wusing the anemometer 265 and the

anemoscope 260/, judges the current state of the flying object
using the JYroOSensor 207, and then determines the
directionality of the flying object while generating

propulsive force and lift force by manipulating the pumps 205,

13
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the power generation units 160, and the position conversion

units 180 connected to the control lever 206.

—

Here, the propellers 130, the angles of which are

=

adjusted by the position conversion units 180, may provide
only propulsive force, and the flying object system may be
controlled through the vertical control unit 204, the
horizontal control unit 202, and the ailerons 800 connected to

the control lever 206.

Further, a plurality of cameras (not shown) 1s mounted

on the main body 200, and transmits the state of the flvying
object system to the outside by wire or wirelessly such that
the flying object system can be controlled from the outside
wirelessly through a wireless installation, such as a portable
phone.

The above-described flying object system of the present
invention 1includes the foldable wings and occupies a small
space, thus effectively using a parking space. Moreover, the
flying object system easily passes through a narrow road.

The flying object system of the present invention may be
parked on the top or the veranda of a house. Further, the

P

flying object system unfolds the wings 100 and takes off, when

F

traffic congestion occurs during traveling on the ground,

thereby relieving the traffic congestion and contributing to

P

the national economy due to a smooth flow of ©public

transportation.

14
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As apparent from the above description, the present
invention provides a flying object system performing ground
traveling, which has a 1light weight to minimize fuel
consumption, travels on a road on the ground and takes off and
flies 1n the air in traffic congestion, and flies in the air
and lands and travels on a road on the ground if necessary to
rapldly move to a destination without the effects of traffic
congestion, has a tube shape as a whole to alleviate impact in
the event of a crash and thus be used stably, and properly
varies the shape of wings and 1lift force generated from
respective propellers according to usage conditions to improve
flying performance.

Although the ©preferred embodiments of the present
1nvention have been disclosed for illustrative purposes, those
skilled i1n the art will appreciate that various modifications,
addlitlons and substitutions are possible, without departing

from the scope 0of the invention as disclosed in the

accompanving claims.

15
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CLAIMS:

1. A ground-air vehicle for performing ground or air traveling, which has three or more
wheels connected to a lower surface of a main body, and 1s provided with a plurality of
propellers, operated by a control lever and where at least one of the propellers is installed on
the wings and at least one of the propellers 1s installed on at least a part of the main body, to
generate lift force and propulsive force of the main body, each of the wings being divided into

a plurality of compartments to be folded or be changed in shape by pressure of gas;

wherein each of the wings is divided into the plurality of compartments, to which gas is

supplied by a pump installed in the main body,

wherein the plurality of compartments is divided from each other by partitions such that
the gas 1s simultaneously or selectively supplied to the plurality of compartments by the pump,
and an adjustable chamber is provided in the perpendicular direction of the compartments such
that the width of the wings is increased or decreased by inserting gas into the adjustable

chamber.

2. The ground-air vehicle according to claim 1, wherein the propellers adjust tilt angles
thereof on the wings through position conversion units after vertical ascent ot the ground-air
vehicle, and thus achieve hovering, three-dimensional direction change and forward and

backward movement of the ground-air vehicle.

3. The ground-air vehicle according to claim 1, wherein following a vertical ascent, the
directional movement of the ground-air vehicle 1s adjusted by tilting the propellers using
position conversion units in connection with a vertical control unit, a horizontal control unit,

and ailerons installed at the rear portion of the main body.

4. The ground-air vehicle according to claim 2 or 3, wherein each of the position
conversion units includes a first plate provided on a support unit, connected a mounting part of
each of the wings through a rotary shaft, and rotated, and a second plate tilted with the first
plate as the center, allowing the propeller to be rotated and tiited in directions transverse to the

axis of propeller rotation.
16

LEGAL 258728861



CA 02741035 2016-08-17

5. The ground-air vehicle according to claim 1, wherein the main body is provided with a
gyrosensor to sense a level state of the ground-air vehicle, and an anemometer and an
anemoscope to provide feedback 1n order to control a stable posture of the ground-air vehicle
in direction change according to the velocity and direction of the wind, hovering, and takeoft

and landing.

6. The ground-air vehicle according to claim 1, wherein a posture of the ground-air
vehicle 1s adjusted by a vertical control unit, a horizontal control unit, and the control lever

connected to ailerons.

7. The ground-air vehicle according to claim 1, wherein a power generation unit of each of

the propellers is a motor driven by a fuel cell or an internal combustion engine.

8. The ground-air vehicle according to claim 1, wherein an auxiliary propeller 1s provided

at the front portion of the main body.

9. The ground-air vehicle according to claim 1, wherein a balloon 1s provided at one side ot

an upper surface of the main body.

10. The ground-air vehicle according to claim 1, wherein each of the wings has an

external wing unit of the ground-air vehicle and an internal wing unit of the ground-air vehicle.

11. The ground-air vehicle according to claim 1, wherein an heights of the wheels 1s
adjusted by pressure of a fluid transmitted to the wheels through control blocks integrally

provided on each of the wheels when the ground-air vehicle lands on the surface of the ground.

12. The ground-air vehicle according to claim 1, wherein a zipper member 1s provided at

the edges of the wings.

13. The ground-air vehicle according to claim 1, wherein bulletproof members are

provided on the bottom of a control room.

17
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14. The ground-air vehicle according to claim 1, wherein a plurality of cameras 1s

mounted on the main body and a wireless transmitter transmits a state of the ground-air vehicle

for remote control.

18
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[Fig. 1]
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[Fig. 2]
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[Fig. 3]

24



CA 02741035 2011-04-18

[Fig. 4]
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[Fig. 5]

[Fig. 6]
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[Fig. 7}
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