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(54) DRONE CAPABLE OF VARYING PROPELLER ARRANGEMENT SHAPE

(57) Disclosed is a drone having a deployment de-
vice, which is configured such that the same can fly both
in a folded mode and in a deployed mode, thereby being
able to vary the propeller arrangement shape. A platform
300 is arranged in the middle of the drone body 400, a
deployment device 200 is arranged on the radial outer
side of the platform 300, a fixed support table 230 extends
outwardly from the radial outer surface of the platform
300 by a predetermined length, a rotating support table
210 is coupled to an outer free end of the fixed support
table 230, and the rotating support table 210 is rotatably
coupled to/supported on the outer free end of the fixed

support table 230 by a hinge device 220 or a motor 250.
Multiple propellers 100 are mounted on the radial outer
ends of the rotating support table 210, respectively, a
landing structure 600 is integrally coupled to the lower
portion of the body 400, and a holder 500 is integrally
mounted on the inner lower surface of the landing struc-
ture 600. The drone according to the present invention
differentially adjusts the angle of deployment of the pro-
pellers that operate normally in the deployed mode and
thus maintains the posture balance, thereby being able
to secure flight stability.
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Description

Technical Field

[0001] Example embodiments relate to a drone, and
more particularly, to a drone including a deployment de-
vice that enables the drone to fly both in a folded mode
and a deployed mode and vary an arrangement shape
of propellers of the drone.

Background Art

[0002] In general, a drone refers to an unmanned aerial
vehicle that is provided in a shape of an aircraft or a hel-
icopter and used for military purposes, and flies or steers
through induction of radio waves without a pilot or an
operator. A drone was initially used as a target, in place
of an enemy aircraft, in firing or shooting practices of air-
force planes or anti-aircrafts, and it is currently used for
various purposes, for example, for reconnaissance and
surveillance, and anti-submarine attacks. In addition,
around the year of 2010, it has become widely used for
various civilian purposes in addition to the military pur-
poses. For example, it is used to capture an image of a
location, for example, a volcanic crater, where human
beings cannot go themselves, and also commercially
used for an unmanned delivery service provided by on-
line shopping malls to deliver a lightweight parcel to a
consumer by applying a global positioning system (GPS)
thereto.
[0003] As research is actively conducted to commer-
cialize drones, various attempts are also being made to
improve performance of the drones. For example, re-
search has been conducted to improve an arrangement
structure of a body and propellers of a drone in order to
improve flight stability of the drone. As known in related
fields of the art, when a length of a support that connects
a body and propellers of a drone increases, an inertial
moment of the entire drone may increase, and posture
stability against disturbance may also increase. In addi-
tion, as illustrated in FIG. 9, when a length L of a support
increases, a torque relative to a floating force F of a pro-
peller, for example, T = L 3 F, may increase by a leverage
principle, and thus rotation and mobility of a drone may
also be improved.
[0004] However, when the length L of the support in-
creases, an entire volume of the drone may also increase,
and thus a greater space may be needed to store a large
number of drones. In addition, there may be an increasing
risk of damage or breakage due to an external impact
when the drone moves or is carried around.

Disclosure of Invention

Technical Goals

[0005] Example embodiments provide a drone includ-
ing a deployment device that enables the drone to fly

both in a folded mode and a deployed mode and vary or
change an arrangement shape of propellers thereof.
[0006] Example embodiments also provide a drone
that differently adjusts a deployment angle of propellers
that normally operate in a deployed mode to maintain a
posture balance and also flight stability of the drone.

Technical Solutions

[0007] According to an example embodiment, there is
provided a drone including a body, a platform disposed
at a center of the body, a deployment device disposed
radially on an outer side of the platform-the deployment
device including a fixed support extended outwards ra-
dially from an outer surface of the platform by a prede-
termined length, a rotating support coupled to an outer
free end of the fixed support, and a hinge device provided
to support the rotating support to be rotatably coupled to
the outer free end of the fixed support-a plurality of pro-
pellers each fixed radially at an outer end of the rotating
support, and a landing structure integrally coupled to a
lower portion of the body.
[0008] The hinge device may include a hinge and a
spring portion. The spring portion may be disposed radi-
ally on an outer surface of the hinge to cover the hinge,
and one end of the spring portion may be fixed to the
fixed support and an other end thereof may be fixed to
the rotating support.
[0009] A locking unit may be provided on an upper sur-
face and/or a lower surface of the platform, and may lock
or release the propellers.
[0010] According to another example embodiment,
there is provided a drone including a body, a platform
disposed at a center of the body, a deployment device
disposed radially on an outer side of the platform-the de-
ployment device including a fixed support extended out-
wards radially from an outer surface of the platform by a
predetermined length, a rotating support coupled to an
outer free end of the fixed support, and a motor provided
to support the rotating support to be rotatably coupled to
the outer free end of the fixed support-a plurality of pro-
pellers each fixed radially at an outer end of the rotating
support, and a landing structure integrally coupled to a
lower portion of the body.
[0011] The motor may be disposed at the outer free
end of the fixed support, and a free end of a motor shaft
extended upwards or downwards from the motor may be
coupled to one end of the rotating support.
[0012] More desirably, a slip ring may be provided be-
tween the motor shaft and the one end of the rotating
support.

Advantageous Effects

[0013] According to example embodiments described
herein, a deployment device including a rotating support,
a hinge device or a motor, and a fixed support may be
provided between a platform and propellers of a drone,
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and thus the drone may operate both in a folded mode
and a deployed mode of the propellers. In addition, be-
cause the propellers are not deployed or unfolded in the
folded mode, a volume of the drone may be minimized,
and thus it may be convenient to store and carry the drone
around. Further, the drone may also fly without baggage.
In the deployed mode, an inertia moment and a torque
of the drone may be readjusted while some or all of the
propellers are being deployed, and thus the drone may
fly irrespective of embarkation of baggage. Also, in the
deployed mode, a deployment angle may be differently
applied to each of the propellers, and thus the inertia
moment and the torque may be adjusted differently
based on each of a roll axis, a pitch axis, and a yaw axis
of the drone. Further, although a portion of the propellers
is broken, or a failure occurs in a portion of the propellers,
it is still possible to maintain a posture balance of the
drone by differently adjusting a deployment angle of a
propeller that operates normally among the propellers.

Brief Description of Drawings

[0014]

FIG. 1 is a diagram illustrating an example of a struc-
ture of a drone according to an example embodi-
ment;
FIG. 2 is a diagram illustrating an overall shape of
the drone of FIG. 1 in a deployed mode;
FIGS. 3a and 3b are diagrams illustrating examples
of a joint hinge of the drone of FIG. 1 in a folded
mode and a deployed mode, respectively, to which
a spring portion and a locking unit are applied;
FIGS. 4a and 4b are diagrams illustrating examples
of a joint hinge of the drone of FIG. 1 in a folded
mode and a deployed mode, respectively, to which
a motor is applied;
FIG. 5 is a diagram illustrating a shape of a deploy-
ment device and a shape of propellers in a folded
mode of the drone of FIG. 1;
FIG. 6 is a diagram illustrating a shape of a deploy-
ment device and a shape of propellers in a deployed
mode of the drone of FIG. 1;
FIG. 7 is a diagram illustrating an arrangement of
propellers that maximizes an inertial moment and a
torque in a deployed mode of the drone of FIG. 1;
FIGS. 8a and 8b are diagrams illustrating an exam-
ple of a method of recovering a failure by changing
an arrangement shape of propellers when the failure
occurs in a portion of the propellers of the drone of
FIG. 1; and
FIG. 9 is a diagram illustrating a relationship among
a length of a support connecting a body and propel-
lers of the drone of FIG. 1, a floating force of the
propellers, and a torque.

Best Mode for Carrying Out the Invention

[0015] Reference will now be made in detail to example
embodiments, examples of which are illustrated in the
accompanying drawings, wherein like reference numer-
als refer to the like elements throughout.
[0016] FIGS. 1 and 2 are diagrams illustrating an ex-
ample of a structure of a drone according to an example
embodiment.
[0017] Referring to FIGS. 1 and 2, according to an ex-
ample embodiment, a drone includes a plurality of pro-
pellers 100, a deployment device 200, a platform 300, a
body 400, a holder 500, and a landing structure 600. The
holder 500 is integrally disposed on an inner lower sur-
face of the landing structure 600.
[0018] The body 400 has an upper surface curved in
a predetermined shape for an appearance, and a vertical
body extension 410 is formed between a lower center of
the body 400 and an upper portion of the landing structure
600. The platform 300 of a disc shape is fixedly disposed
on the body extension 410. The deployment device 200
is disposed radially on an outer side of the platform 300
that is disposed horizontally in a middle of the body 400.
[0019] The deployment device 200 includes a rotating
support 210, a hinge device 220, and a fixed support 230.
The fixed support 230 is extended outwards radially from
an outer surface of the platform 300 by a predetermined
length, and extended to form a radial symmetry based
on a center of the platform 300 for an operation stability
and balance of the drone. More desirably, eight fixed sup-
ports may be provided as the fixed support 230 and ex-
tended outwards radially from the outer surface of the
platform 300 by the predetermined length, and an angle
therebetween with respect to the center of the platform
300 is 45 degrees (°). Although an octo-rotor is provided
herein as an example thereof for convenience of descrip-
tion, it is readily understood by those having ordinary skill
in the art that various types of unmanned aerial vehicles,
for example, a tri-rotor, a quad-rotor, a penta-rotor, a
hexa-rotor, and an octo-rotor, may be embodied irrespec-
tive of the number and configuration of propellers.
[0020] The rotating support 210 is rotatably coupled to
an outer free end of the fixed support 230 by the hinge
device 220. The hinge device 220 may be embodied var-
iously as needed, and thus the hinge device 220 may be
configured as a single hinge device or a plurality of hinge
devices. In such a case, it is readily understood by those
having ordinary skill in the art that the number of the ro-
tating support 210 may also increase proportionally.
FIGS. 3a and 3b illustrate an example of the hinge device
220 to which a hinge 222 and a spring portion 240 are
applied.
[0021] Referring to FIGS. 3a and 3b, the hinge device
220 includes the hinge 222 and the spring portion 240
for automatic deployment. As illustrated, the spring por-
tion 240 is disposed radially on an outer surface of the
hinge 222 to cover the hinge 222. One end of the spring
portion 240 is fixed to the fixed support 230, and the other

3 4 



EP 3 345 831 A1

4

5

10

15

20

25

30

35

40

45

50

55

end of the spring portion 240 is fixed to the rotating sup-
port 210. Through such a structure, a radial inner end of
the rotating support 210 is rotatably supported at an outer
free end of the fixed support 230 by the hinge device 220.
The propellers 100 are fixedly provided radially at an out-
er end of the rotating support 210.
[0022] A locking unit 700 is provided where the propel-
lers 100 are folded in a folded mode of the drone and
disposed on an upper surface and/or a lower surface of
the platform 300. The locking unit 700 locks or releases
the propellers 100 when the propellers 100 are folded in
the folded mode of the drone and then disposed on the
upper surface and/or the lower surface of the platform
300. The locking unit 700 may include a release unit con-
figured to release a lock directly by a user or release a
lock state using an anti-torque that is generated when
the propellers 100 are rotated.
[0023] The locking unit 700 may be embodied mechan-
ically or electronically based on a locking and/or releasing
method. A mechanical locking unit may perform such
locking or releasing by allowing a user to manually turn
on or off a switch, whereas an electronic locking unit may
automatically perform such locking or releasing based
on an electrical signal transmitted from the body 400. An
example of such an electronic locking unit includes an
electronic door lock installed on a front door of an apart-
ment.
[0024] When a user releases the locking unit 700, the
propellers 100 may be deployed or unfolded by a restor-
ing force, or resilience, of the spring portion 240. When
the user inversely applies a force greater than the restor-
ing force of the spring portion 240, an operation mode of
the drone may change from a deployed mode to the fold-
ed mode.
[0025] FIGS. 4a and 4b illustrate an example of a motor
250 applied as the hinge device.
[0026] Referring to FIGS. 4a and 4b, the motor 250 is
provided to perform a function of the hinge device 220
illustrated in FIGS. 3a and 3b. As illustrated, the motor
250 is provided at an outer free end of the fixed support
230, and a free end of a motor shaft 252 extended up-
wards or downwards from the motor 250 is coupled to
one end of the rotating support 210. Here, a slip ring 254
may be provided between the motor shaft 252 and the
one end of the rotating support 210 as needed, such that
the motor shaft 252 may be rotated at an angle of 360°
without electric wires being twisted. More desirably, the
motor 250 may be provided as a stepper motor or step
motor. The propellers 100 are thus fixedly disposed ra-
dially at the outer end of the rotating support 210.
[0027] Through an operation of the motor 250 disposed
at the outer free end of the fixed support 230, the propel-
lers 100 may be unfolded, and thus may be freely switch-
able between the folded mode and the deployed mode.
In addition, the propellers 100 may be unfolded at an
angle in a range of 0° to 360°.
[0028] FIG. 5 is a diagram illustrating a shape of a de-
ployment device and a shape of propellers in a folded

mode of a drone according to an example embodiment
described above.
[0029] As illustrated, eight propellers are provided as
the propellers 100, and four propellers thereof are dis-
posed to form a symmetry on an upper surface and a
lower surface, respectively, of the platform 300. In the
folded mode of the drone, all the eight propellers 100 are
not unfolded, and thus a volume of the drone may be
minimized. That is, all rotating supports provided as the
rotating support 210 are folded toward a center of the
disc-shaped platform 300, or folded radially inwards, by
an operation of the hinge device 220 or the motor 250,
and all the eight propellers 100 are folded inwards radially
from an outline of the platform 300. In such a state, an
inertia moment and a torque may be minimized, and the
drone may be readily stored and carried around and may
also fly without baggage.
[0030] FIG. 6 is a diagram illustrating a shape of a de-
ployment device and a shape of propellers in a deployed
mode of a drone according to an example embodiment
described above.
[0031] As illustrated, eight propellers are provided as
the propellers 100, and four propellers thereof are dis-
posed to form a symmetry on an upper surface and a
lower surface, respectively, of the platform 300. When
the propellers 100, four of which are disposed as de-
scribed above, are unfolded in the deployed mode of the
drone, two propellers are unfolded in pairs clockwise and
counterclockwise to prevent generation of an anti-torque.
[0032] FIG. 7 is a diagram illustrating an arrangement
of propellers that maximizes an inertial moment and a
torque in a deployed mode of a drone according to an
example embodiment described above.
[0033] As illustrated, all eight propellers 100 are fully
unfolded to maximize an inertia moment and a torque in
the deployed mode of the drone. That is, the fixed support
230 and the rotating support 210 are aligned in a line,
and the propellers 100 attached to a free end of the ro-
tating support 210 are unfolded to form a radial symmetry.
In such a state, an inertia moment and a torque may be
maximized in the deployed mode.
[0034] FIGS. 8a and 8b are diagrams illustrating an
example of a method of recovering a failure by changing
an arrangement shape of propellers when a portion of
the propellers of a drone is broken or a failure occurs in
a portion of the propellers according to an example em-
bodiment.
[0035] In a deployed mode of the drone, different de-
ployment angles may be applied to the propellers 100,
and thus an inertia moment and a torque may be adjusted
differently based on each of a roll axis, a pitch axis, and
a yaw axis of the drone. That is, it is possible to set dif-
ferently a rotation starting performance for each of the
roll axis, the pitch axis, and the yaw axis of the drone.
[0036] For example, when a portion of the propellers
100, for example, a propeller 110, is broken, or a failure
occurs in the propeller 110, as illustrated, a deployment
angle may be differently adjusted for each of normally-
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operating propellers in the deployed mode to maintain a
posture balance of the drone. For example, as illustrated,
a virtual propeller 140 is formed using a resultant force
of neighboring propellers 120 and 130 disposed adjacent
to the propeller 110 experiencing the failure, and then is
set to be in balance with a corresponding propeller on an
opposite side.
[0037] Although a few example embodiments have
been shown and described, the present disclosure is not
limited to the described example embodiments. Instead,
it would be appreciated by those skilled in the art that
changes may be made to these example embodiments
without departing from the principles and spirit of the dis-
closure, the scope of which is defined by the claims and
their equivalents.

Claims

1. A drone comprising:

a body 400;
a platform 300 disposed at a center of the body
400;
a deployment device 200 disposed radially on
an outer side of the platform 300, the deploy-
ment device 200 including a fixed support 230
extended outwards radially from an outer sur-
face of the platform 300 by a predetermined
length, a rotating support 210 coupled to an out-
er free end of the fixed support 230, and a hinge
device 220 provided to support the rotating sup-
port 210 to be rotatably coupled to the outer free
end of the fixed support 230;
a plurality of propellers 100 each fixed radially
at an outer end of the rotating support 210; and
a landing structure 600 integrally coupled to a
lower portion of the body 400.

2. The drone of claim 1, further comprising:
a holder 500 integrally provided on an inner lower
surface of the landing structure 600.

3. The drone of claim 1, wherein the fixed support 230
is extended outwards radially from the outer surface
of the platform 300 by the predetermined length such
that the fixed support 230 has a radial symmetry
based on a center of the platform 300 for operation
stability and balance of the drone.

4. The drone of claim 3, wherein the hinge device 220
includes a hinge 222 and a spring portion 240,
wherein the spring portion 240 is disposed radially
on an outer surface of the hinge 222 to cover the
hinge 222, and
one end of the spring portion 240 is fixed to the fixed
support 230, and an other end thereof is fixed to the
rotating support 210.

5. The drone of claim 4, wherein a locking unit 700 is
provided on an upper surface and a lower surface
of the platform 300, or any one thereof,
wherein the locking unit 700 is configured to lock or
release the propellers 100 when the propellers 100
are folded in a folded mode of the drone and dis-
posed on the upper surface or the lower surface of
the platform 300.

6. The drone of claim 4, wherein the hinge 222 is dis-
posed separately from the body, and the fixed sup-
port 230 is formed to have a length longer than a
sum of a length of the rotating support 210 and a
length of a diameter of the propellers 100 such that
the drone is operable and flies although the propel-
lers 100 are folded in a folded mode of the drone.

7. A drone comprising:

a body 400;
a platform 300 disposed at a center of the body
400;
a deployment device 200 disposed radially on
an outer side of the platform 300, the deploy-
ment device 200 including a fixed support 230
extended outwards radially from an outer sur-
face of the platform 300 by a predetermined
length, a rotating support 210 coupled to an out-
er free end of the fixed support 230, and a motor
250 provided to support the rotating support 210
to be rotatably coupled to the outer free end of
the fixed support 230;
a plurality of propellers 100 each fixed radially
at an outer end of the rotating support 210; and
a landing structure 600 integrally coupled to a
lower portion of the body 400.

8. The drone of claim 7, further comprising:
a holder 500 integrally provided on an inner lower
surface of the landing structure 600.

9. The drone of claim 7, wherein the fixed support 230
is extended outwards radially from the outer surface
of the platform 300 by the predetermined length such
that the fixed support 230 has a radial symmetry
based on a center of the platform 300 for operation
stability and balance of the drone.

10. The drone of claim 9, wherein the motor 250 is dis-
posed at the outer free end of the fixed support 230,
wherein a free end of a motor shaft 252 extended
upwards or downwards from the motor 250 is cou-
pled to one end of the rotating support 210.

11. The drone of claim 10, wherein a slip ring 254 is
provided between the motor shaft 252 and the one
end of the rotating support 210.

7 8 



EP 3 345 831 A1

6

5

10

15

20

25

30

35

40

45

50

55

12. The drone of claim 1 or 7, wherein two of the propel-
lers 100 are unfolded in pairs clockwise and coun-
terclockwise, respectively, to prevent generation of
an anti-torque when the propellers 100 disposed ra-
dially symmetrically on an upper surface and a lower
surface of the platform 300 are unfolded in a de-
ployed mode of the drone.

13. The drone of claim 11, wherein, in response to a
failure occurring in a portion of the propellers, nor-
mally-operating neighboring propellers adjacent to
the portion of the propellers experiencing the failure
are folded or unfolded in pairs clockwise and coun-
terclockwise.

14. The drone of claim 1 or 7, wherein all the propellers
100 are fully unfolded such that the fixed support 230
and the rotating support 210 are aligned in a line and
the propellers 100 are unfolded to be radially sym-
metrical with each other to maximize an inertia mo-
ment and a torque in a deployed mode of the drone.

15. The drone of claim 1 or 7, wherein, in response to a
failure occurring in a portion of the propellers, a vir-
tual propeller is formed using a resultant force of nor-
mally-operating neighboring propellers that are ra-
dially adjacent to the portion of the propellers expe-
riencing the failure, and a deployment angle is ad-
justed differently for each propeller to allow the virtual
propeller to be in balance with a corresponding pro-
peller on an opposite side to maintain a balanced
posture.
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