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The invention pertains to a remote-controlled miniature aircraft with at least one lift surface (17), with at least one pair of propeller

drives (12, 13) and with a weight element (20), the positionr
aircraft (10) In order to change the center of gravity of the
robust construction with improved flying characteristics, the |
defined by the rotational axes of the propeller drives (12, 13)
standstill.
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of which can be varied In the longitudinal direction of the miniature
miniature aircraft (10). In order to realize a more compact and more

Ift surface (17) of the miniature aircraft (10) Is arranged above a plane

In order to generate a lifting force for taking off and/or landing from a
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ABSTRACT

The 1nvention pertailns to a remote-controlled miniature

alrcraft with at least one 1lift surface (17), with at least

p—

one palir of propeller drives (12, 13) and with a weight

element (20), the position of which can be wvaried in the

longitudinal direction of the miniature aircraft (10) in

P

order to change the center of gravity of the miniature

p—

aircraft (10). In order to reallize a more compact and more

robust constructlion with improved flyving characteristics,

the 1l1ft surface (17) of the miniature aircraft (10) 1is

arranged above a plane defined by the rotational axes of

the propeller drives (12, 13) 1n order ©To generate

a
lifting force for taking off and/or landing from a
standstill.

Fig. 1
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ATIRCRAFT

particularly a

The invention pertalins to an alrcraft,

t, with at least one

remote-controlled mliniature aircras

p—

lift surface, with at least one palr of propeller drives

pr—

c1on of which can be

and with a weilght element, the posi

varlied 1n the longitudinal direction of the aircraft in

F P

order to change the center of gravity of the aircraft.

‘'t of this type is known from WO 2008/007147 Al.

An alrcra:

In this case, a pendulum arranged underneath the aircraft

1s used as welght element. A hovering state of the

aircraft can be achieved 1f the pendulum 1s suiltably

poslitioned. Thils aircraft 1s furthermore equlpped with a

wlng unit, a tall unit and respectively separate control

surfaces.

In this case, 1t 1s disadvantageous that such aircraft or

L can only pe safely operated after an

minlature alircra:
such alrcraft are

extended tralning period. In addition,

relatively bulky, for example, due to a tail boom for the

tail unit and/or the pendulum-like arrangement of the

welght element. This complicates the transport of the

Furthermore, the aircraft may be easily damaged

aircraft.

flight manoceuver.

during 1ts transport and/or unfavourable

Thlis significantly limits the potential applications of an

alrcraft, for example, as a reconnalssance drone.

b

objective of

The i1inventlon therefore 1i1s Dbased on the

particularly a remote-controlled

enhancing an ailrcraft,

miniature alrcraft of the i1nitially cited type, 1n such a

way that a more compact and more robust construction with

improved flying characteristics 1s reallzed.
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In the 1nventive remote-controlled miniature aircraft, it

ade

face 1s

1s particularly advantageous that the 1ift sur

-

arranged above a plane defined by the rotational axes of

the propeller drives 1n order to generate a lifting force,

PF
e

in particular, for taking off and/or landing from a

standstill.

This makes 1t possible to reallize a very compact

construction. In addition, the proposed arrangement of the

l1ft surface relative to the propeller drives already

results 1n a high lifting force at a standstill and

therefore promotes a very slow take-off and/or 1landing

p—
e

speed, particularly due to the Custer effect. The aircraft

is particularly suitable as a vertical take-off and/or

landing aircraft. In this context, the term propeller 1is

—
=

also representative of air screws, rotors or other types of

aerodynamic motors.

g

The 1li1ft surface 1s preferably realized 1n the form of an

upper 1li1ft surface that 1s arranged above a lower 1lift

surface, wherein the upper 1l1ft surface and the lower 1lift

surface are, 1n particular, integrated into a single closed

wing 1in order to realize an aircraft without fuselage. In

this "closed wing" concept, the upper 1lift surface and the

lower 1lift surface are rigidly connected to one another and

F

spaced apart from one another by means of lateral surfaces

on two lift surface ends that face away from one another,

particularly over the entire chord of the upper 1lift

F

surface and/or lower 1lift surface. A fuselage of the type

used 1n conventional aircraft 1is not required. This
promotes stable and therefore improved flying
characteristics. The aircraft therefore 1is easier to

control. A person can be tralined in the operation, for

example, of such a remote-controlled miniature aircraft in

an accelerated fashion. Furthermore, a more compact and
more robust construction 1s realized due to the closed

wing.
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P

The aircraft has a low weight, in particular, of less than

1 kg. Furthermore, the ailrcraft 1s essentilially formed by

pp— P

the wing. This reduces the risk of damages to the aircraft,

-
p—

particularly 1n the form of an unmanned and remotely

controlled miniature aircraft, during 1ts transport and/or

an unfavorable flight maneuver. The aircraft 1s preferably

P

realized 1n the form of a flying wing. In a construction in

the form of a flying wing or quasi-flying wing, projecting

components such as, for example, a tall boom are largely

-

avolded and the risk of damages during the transport or in

flight 1s additionally reduced. The upper 1lift surface and

F
p—

the lower 1li1ft surface may be arranged on top of one

another such that they completely overlap and an even more

compact construction 1s achileved. The alrcraft particularly

r—

stabilizes 1itself 1in flight and/or a stall 1is largely

prevented.

According to another embodiment, the closed wing 1is

P

realized in the form of a ring wing or a box wing. The ring

p—

wing 1s preferably realized 1n the form of a vertical ring

wilng such that a tubular body, which 1s open toward the

#
p—

front and the rear referred to the i1intended direction of

flight, or an open ring results. Ring wings or box wings

are known wing concepts that promote a robust construction

and/or stable flying characteristics. Furthermore, wing

gr—

constructions of this type have excellent li1ft

F

characteristics such that slow take-off speeds can be

realized. The 1lift surfaces and/or the wing may consist of

a film material that can be cost-efficiently manufactured

and easily transported. When utilizing film material, it

can be simply rolled up for 1its transport. In this case,

the 1nstallation 1s realized by simply unrolling and

attaching the film material to a frame structure. It would

also be conceivable to utilize carbon fiber materials or

other sultable composite fiber materials as an alternative



CA 02827210 2013-08-13

or 1n addition to a film material. This promotes a highly

stable and lightwelght construction.

According to an enhancement, the upper lift surface, the

lower 1ift surface and/or the win are realized rigid,
g

film-like or inflatable. A rigid construction of the 1lift

g

surfaces and/or the wing provides the advantage of a

particularly stable and robust construction. In an

alternative embodiment, the 1lift surfaces and/or the entire

wing could be realized 1inflatable such that the aircraft

P

can be packaged 1n a particularly space-saving fashion for

its transport. For a sortie, the 1lift surfaces and/or the

P
p—

wing may be realized such that they are self-inflatable by

F
—

means of a flowing ailr current, for example, like a

paraglider or composed of chambers or tanks that can be

inflated and closed. The chambers or tanks may be filled

with air or with an operating medium for supplying a drive

and/or a power supply unit for the aircraft. The chambers

or tanks may contain, for example, hydrogen for operating a

fuel cell assigned to the ailrcraft.

- g
o

The propellers of the pair of propeller drives are

preferably arranged in front of or behind the two 1ift

P

surfaces referred to the longitudinal direction of the

alrcraft in order to generate an air flow over the upper

lift surface and/or the lower 1lift surface. Consequently,

two propellers of two propeller drives are positioned in

P

front of or behind the one or more 1lift surfaces and/or the

wing referred to the intended direction of flight. It 1is

ﬁ

preferred to provide two or more pairs of propeller drives.

P

One or more palrs of propeller drives are preferably

arranged coaxially. During the operation, the rotating

propellers already conduct and/or suck air over both 1lift

surfaces of the wing with high speed at a standstill or at

a very slow flying speed of the aircraft. This makes it

possible to realize a particularly slow take-off speed. In

F

an arrangement of an upper 1lift surface that 1is arranged
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upper li1ft surface, a surface area that 1is

Jr—

approximately twice as large as that of a construction with

only a single lift surface can be utilized for generating

11

ft. The

aircraft 1s preferably realized in the form of a

minliature aircraft that can take off from the hand of a

person.

it

F

form of a
1s VTOL-compatible (VTOL: vertical take-of:

landing) .

The alrcraft 1s realized, 1in particular, in the

vertical take-off and/or landing aircraft, i.e.,

1)

and

-y

The pair of propeller drives is preferably arranged between

the upper 1lift surface and the lower 1lift surface. This

F

reduces the risk of damages to the propeller drives because

the propeller drives are at least partially surrounded or

shrouded by the two lift surfaces and/or the wing. In such

P

an arrangement of the propeller drives, 1t 1s furthermore

possible to realize small propeller diameters in order to

generate a simultaneous alr flow over the upper and the

lower 1lift

SUIX

In additlion, the upper lift sur:

propeller

surface.

LR

ace and/or the lower 1lift

P

face is/are arranged between the rotational axis of the

drives and the maximum wingspan of the

propellers. This ensures that air is conducted over the

upper side of the lower lift surface and/or the upper 1lift

SUr

the

P

P

O

wforw

the

F

face wilth high speed by means of the propellers during

P

operation of the aircraft. This promotes a slow take-

speed

and, 1n particular, a VTOL-compatible design of
.

alrcra:

The propellers of the propeller drives preferably are at

least partially shrouded by at least one propeller guard in

p——

the region of the propeller circumference. This reduces the

Jr—

risk of damages to the propellers during the transport

and/or in

flight. The propellers of several propeller

drives may respectively be shrouded by a propeller guard

separately and, 1n particular, be realized in the form of
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shrouded propellers or the propellers are jointly shrouded

by a single propeller guard. If a separate propeller guard

1s provided for each propeller, the individual propeller

guard elements may be connected to one another by means of

braces.

-

In addition, the propeller guard may be rigidly connected

to one or more lift surfaces or the wing, particularly by

means of braces, such that an altogether robust and compact

construction is achieved.

1s preferably realized

The construction of the aircraft

in a semli-rigid fashion. This

P
p—

significantly reduces the risk of resonance effects. The

wing lies, 1n particular,

propeller guard. The ma

within the circumference of the

p—

xlmum height and width of the

aircraft are defined, 1in particular, by the height and

P

wlidth of the propeller guard.

The static thrust of the

shrouded propellers is preferably

greater than the static thrust of non-shrouded propellers

such that a slower take-o:

-

f speed 1s additionally promoted.

The propeller guard may have, for example, a cylindrical or

tubular cross section or a cross section that is similar or

identical to the wing s

preferably has a smaller

F

and 1s O

propeller qguard. This pro

P

the upper side of the upper 1lift surface and/or lower 1lift

surface.

"set downward relative to a center line o

hape or lift surface. The wing
height than the propeller guard
C  the

motes an excellent air flow over

According to an enhancement, a weight element is centrally

arranged on the 1lift surface, particularly between the

propeller drives. The weight element makes it possible, for

example, to trim the aircraft about its lateral axis,

particularly 1n order

o compensate different 1load

distributions. The weight element preferably serves for

stabillizing the aircraft against external influences and/or

—
-

negative aerodynamic e:

fects. The weight element can
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furthermore be used for controlling the aircraft about its

lateral axis such that the flying height can be adjusted. A

welght element that can be variably positioned makes it

possible, 1n particular, to eliminate a tail boom for a

tail unit such as, for example, an elevato

rudder unit.

r unit and/or

The weight element may be realized such that it can be

linearly displaced 1n the longitudinal direction of the

P
—

alrcraft along 1its center 1line by means of a shifting

Jr—

mechanism or plvoted about a lateral axis of the aircraft

by means of a pivoting mechanism such as, for example, a

servomotor or an ultrasonic motor. The weight element 1is

preferably connected to the 1lift surface and/or the wing

underneath, 1n particular, the upper 1lift sur

1t can be pivoted about a lateral axis. In

welght element and the pivoting mechanism

partially protected from external influences

face such that
this way, the
are at least

py the upper

lift surface and/or the lower lift surface or by the wing,

respectively. The weight element may be

f-
p—
-

accommodating equipment elements such as,

control, sensors, energy cells, payloads, etc

designed for

for example, a

According to another embodiment, a control is provided for

controlling the ailrcraft, particularly by mea

F

ns OIr a remote

control, wherein the flight attitude referred to a

longitudinal axls and/or a vertical axis of

b
p—

F

the ailrcraft

can be adjusted by means of a difference between the

propulsive forces, preferably between the rot

P

or chord 1incildences of the propeller drive

attitude referred to the lateral axis may

P

adjustable by means of a displacement o

P

ational speeds
s. The flight

furthermore be

f the weight

element. Consequently, a change of the £

light attitude

about a longiltudinal axis, a vertical axis and/or a lateral

axls of the aircraft can be realized wi

p—

surfaces. This reduces the risk of damages to the aircraft
"light. The flight attitude

-

during its transport and/or in

thout control
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of the aircraft 1s merely controlled by means of the trust,

particularly the rotational speed of the propeller drives,

P

and by means of the weight distribution in the longitudinal

direction of the aircraft.

In order to realize the control by means of the rotational

speed, 1t 1s necessary to provide at least one or more

pairs of propeller drives. In this case, the propeller

drives of a palr of propeller drives are shifted from the

center of the aircraft such that they face away from one

gratm

another. For example, 1f the rotational speed of a first

propeller drive 1s reduced, the propulsive force generated

p— -

by this propeller drive 1s also reduced. If the rotational

speed of a second propeller drive 1s simultaneously

malntained at the original level of the first propeller

-

drive or 1increased, the propulsive force of the second

-

propeller drive 1s higher than the propulsive force of the

first propeller drive. This causes the aircraft to turn

-

about 1ts vertical axis 1n the direction of the first

g—

propeller drive. If the aircraft should turn about the

vertical axils 1n the direction of the second propeller

drive, the rotational speed of the second propeller drive

-y

1s reduced relative to the rotational speed of the first

propeller drive.

Control means and/or energy supply means preferably are

integrated and/or imprinted into the 1lift surface and/or
into the wing. For example, at least one antenna may be
provided as control means. Furthermore, a solar element may
pe additionally or alternatively provided as energy supply

means. An antenna may also serve as energy supply means,

whereln energy 1s transmitted by means of microwaves in

this case. The energy supply means make 1t possible to

charge accumulators of the aircraft. The control means

and/or the energy supply means is/are preferably realized

P

in the form of a transponder, particularly a RFID (radio-
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frequency 1dentification) that preferably features a

backward channel.

According to an enhancement that would also be conceivable

separately and 1ndependently of the present 1nventive

i
—

object, the enerqgy supply means 1s reallzed 1n the form of

an enerqgy collection panel for a laser beam. Consequently,

1t 1S possible, for example, to remotely charge

P P

accumulators of the aircraft by means of a laser beam. It

1s preferred to provilide several energy collection panels

that are arranged, 1n particular, adjacent to one another.

#

This makes 1t possible to realize a self-adjusting guidance

of the laser beam such that the charging process 1s

P

simplified. If several energy collection panels are

arranged adjacent to one another, 1t 1s furthermore

possible to provide an automatic distance control. The

greater the distance from the aircraft, the wider the laser

peam and the more adjacently arranged energy collection

panels are 1rradiated. The laser beam becomes more focused

and narrower as the distance from the aircraft decreases.

This results 1n the laser beam being incident on fewer

energy collection panels. This effect can be utilized for a

distance control.

The 1nventive alrcraft 1s particularly suitable for use as

a remote—-controlled reconnalssance drone, wherein

monitoring means are preferably arranged on the

reconnalissance drone. For example, monitoring means in the

#
-

form of 1maging sensors may be arranged on the weight

element, a leading edge of the 1lift surface and/or the wing

F

and/or a leading edge of the propeller guard. Due to its

compact and lightweight design, the aircraft can be

comfortably transported by one person, for example, in a
packpack. Furthermore, the flying characteristics are so
stable that the drones can be controlled by one person

F

after a shorter training period than that of conventional

PP
p—

aircraft models. The slow take-off speed 1is particularly
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210 -

advantageous wlth respect to the flying characteristics.

This makes 1t possible to start the alrcraft from the hand

’

of a person such that the ailrcraft 1s also ready to take

ﬁ
o

off at all times 1n rough terrain. A special catching

)

device therefore 1s not required for the landing.

The 1nvention 1s described 1in greater detail below with

reference to exemplary embodiments that are 1llustrated in

the fi1gures. In addition, enhancements, advantages and

ﬁ

potentlial applications of the invention also result from

the followlng description of an exemplary embodiment and

from the figures.

However, 1t 1s expressly noted that the invention is by no

means limlted to the described examples. In the figures:

Figure 1 shows a schematic front view of an inventive
alrcraft;

Flgure 2 shows a partially sectloned schematic side

view of the inventive aircraft according to
Flgure 1; and

Figure 3 shows a partially sectioned schematic top

fo—

view 0f the inventive alrcraft according to

Figures 1 and 2.

ﬁ

Figure 1 shows a schematic front view of an i1inventive

aircraft or miniature ailrcraft 10. The aircraft 10 1is

reallzed axially symmetrical about a vertical axis 11 and

provided wlth two propeller drives 12, 13 that respectively

feature a propeller 14. 1In the exemplary embodiment shown,
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_11_

the propellers 14 are surrounded by a propeller guard 15 1in

the region of the outer circumference of the propelliers 14.

A single propeller guard 15 1s provided for the propellers
14 of Dboth propeller drives 12, 13 1n thilis case.

Alternatively, it would also be conceivable to provide

I 1

separate propeller guard elements for the propellers 14 o:
the propeller drives 12, 13, whereln these propeller guard
elements may be connected to one another 1n order to

stabililize the construction.

A closed wing 16 1s arranged behind the propeller guard 15

in the front view according to Figure 1 or referred to the

F
p—

intended direction  of flight  of the aircraft 10,

respectively. In the exemplary embodiment shown, the wing

16 1s realized 1in the form of a ring wing 1lo6. The ailrcraft

10 1s realized without an additional fuselage. The wing 16

features an upper 1lift surface 17 that 1s arranged above a

g

lower lift surface 18. The height of the wing 16 1s smaller

than the height of the propeller guard 15. In the exemplary

embodiment shown, the height of the wing 16 1is

o~

approximately 1/3 smaller than the height of the propeller

H

guard 15. In addition, the wing 16 1is offset downward
relative to the propeller guard 15 in comparison with a

central, symmetrical arrangement. However, the wing 16 does

not protrude over the circumference of the propeller guard

15 1n this case, but rather remalins within this

cilrcumference.

The propeller drives 12, 13 are mounted on an underside 19

P

of the upper 1lift sur:

N

ace 17 at a distance from one another

and axially symmetrical to the vertical aAxX1s 11.

Furthermore, a weight element 20 is centrally arranged on

the underside 19. In the exemplary embodiment shown, the

welght element 20 1is mounted on the underside 19 by means

of a pivot joint 21. In this case, the pivot joint 21 makes
1t possible to pivot the weight element 20 about a lateral

axis 22.
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- 17 =

P
—

Figure 2 shows a partially sectioned schematic side view of

the 1nventive aircraft 10 according to Figure 1. In the
exemplary embodiment shown, the weight element 20 protrudes
forward beyond the propeller guard 15 1n the 1ntended

g
p—

direction of flight in this exemplary embodiment. A lateral

surface 27 1s respectively arranged on the 11ft surface

ends that face away from one another and extends over the

P

entire chord of the upper and lower lift surfaces 17, 18.

A schematically 1llustrated control means 23 1s arranged 1n

P

ashion on the lateral surface 27 of the wing

L1
) |

an exemplary

15. In this case, the control means 23 1s realized 1in the

form of an antenna 23 that 1s 1ntegrated into the wing 15

and serves for receiving control signals for remotely

controlling the unmanned aircraft 10.

P
—

Figure 3 shows a partially sectioned schematic top view of

the 1nventive aircraft 10 according to Figures 1 and 2. A

schematically 1llustrated energy supply means 25 1s

arranged 1n an exemplary fashion on the upper 1lift surface

17. In the exemplary embodiment shown, the energy supply

P

means 25 1s realilized 1n this form of a solar module 25.

The aircraft 10 1s realized axially symmetrical to a

longitudlnal axis 25. Furthermore, the upper 1lift surface

17 features a section 26 that 1s realized axially

symmetrical to the longitudinal axis 25. The section 26 1is

essentially realized in a V-shaped fashion and tapered in

-

the direction of the weight element 20. The smallest width

- po—

of the section 26 corresponds to the width of the weight

element 20 1n order to enable the weight element 20 to

protrude beyond the upper 1lift surface 17 when the weight

element 20 1s pivoted about the lateral axis 22. In the

exemplary embodiment shown, the lower 1lift surface 18 also

features a not-shown section 26 1n order to enable the

welght element 20 to protrude beyond the lower 1lift surface
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- 13 -

18 when the weight element 20 is pivoted about the lateral

axls 22.

The function of the aircraft 10 1s elucidated below with

reference to Figures 1 to 3:

& -

For example, 1f the unmanned aircraft 10 should be utilized

as a reconnalssance drone, the aircraft 1s eqguipped with

sultable monitoring means. These monitoring means may form

F

integral components of the weight element 20. The energy

g~

required for the operation of the monitoring means, as well

ﬂ

as for the control of the aircraft 10, 1s supplied by

accumulators and/or one oOr more energy supply means 24.

The aircraft 10 has such dimensions and such a weight that

the miniature aircraft 10 can be transported by a single

person, for example, 1n a backpack. The aircraft 10 1is

P
p—

a remote control that can be

controlled by means o:

operated by one person. The signals of the remote control

are detected by the control means 23 and forwarded.

In thils case, the control 1s realized in such a way that

the aircraft 10 is pivoted about the longitudinal axis 25

and/or the vertical axis 11 by operating the propeller

drives 12, 13 with different rotational speeds. Due to the

F

different rotational speeds of the propeller drives 12, 13,

these propeller drives generate a different propulsive

force such that the aircraft 10 1s turned about its

longitudinal axis 25 and/or 1its vertical axis 11. The

direction of flight of the aircraft 10 can be controlled in

this fashion.

The weight element 20 is pivoted about the lateral axis 22

F

of the alrcraft 10 in order to control the flying height of

4

= r—

the aircraft 10. This causes the center of gravity of the

alrcraft 10 to shift and the aircraft 10 assumes an
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_14_

ascending position or a descending position 1n dependence

on the pivoting direction.

Consequently, no control surfaces are reqguired for the

control of the aircraft 10 such that the aircraft 10 1s
particularly robust and a high ground readlness 1S
promoted. Furthermore, 1t 1s not required to provide a tail

boom such that a compact construction 1s ensured.

The propellers 14 that are arranged 1i1n front of or,

according to an alternative embodiment, behind the 1lift

surfaces 17, 18 already conduct alr over the 1lift surfaces

17, 18 with high speed at a standstill. This results 1n a

PP

very slow take-o speed such that the aircraft 10 1s

el g
g ppe—

respectively able to take off from and land i1n the hand of

a person.
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)

List of

re

_15_

ference symbols:

Aircraft or miniature aircraft

Vertical axis
Propeller drive
Propeller drive
Propeller
Propeller guard

Wing

Upper lift surface

Lower 1li1ft surface

Underside
Weight element
Pivot joilnt
Lateral axis

Control means

Energy supply means
Longitudinal axis

Section

Lateral surface
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CLAIMS

A remote—-controlled mlniature aircraft with at least one

li1ft surface (17), with at least one palr of propeller
drives (12, 13) and with a weight element (20), the

position of whilich can be varied 1n the longitudinal

ﬁ
p—

direction o0of the miniature aircraft ((10) 1n order to

change the center of gravity of the miniature alrcraft

(10), wherein an upper liftt surface (17) 1s arranged above

g

a plane defined by the rotational axes of the propeller

drives (12, 13) 1n order to generate a 1lifting force,

characterized in that the 1lift surface (17) 1s arranged

above a lower 1lift surface (18), 1n that the miniature

n

alrcraft 1s realized 1n the form of a flyving wing, and 1n

that the flight attitude referred to a longitudinal axis

F

(25) and a vertical axis (11) of the aircraft (10) can be

adjusted by means of a difference between the propulsive

forces of the propeller drives (12, 13).

The miniature aircraft according to Claim 1, characterized

1n that the upper 1lift surface (17) and the lower 1lift

surface (18) are i1ntegrated into a single closed wing (16)

1n order to reallze a milniature aircraft (10) without

fuselage.

The miniature aircraft according to Claim 2, characterized
in that the closed wing (16) 1s reallzed 1n the form of

one of a ring wing and a box wiling.

The miniature aircraft according to any one of Claims 1

to 3 characterized 1n that the upper 1li1ft surface (17),

the lower 1li1ft surface (18) and the wing (16) are selected

from the group consisting of rigid and 1nflatable

structures.
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The miniature ailrcraft according to any one of Claims 1

to 4 characterized in that the propellers (14) of the pair

of propeller drives (12, 13) are arranged 1n a position

selected from in front of or behind the two li1ft surfaces

ﬁ

(17, 18) referred to the longitudinal direction of the

ailrcraft (10) 1in order to generate an air flow over one of

the upper 11ft surface (17) and the lower 11ft

surface (18).

The minlature aircraft according to any one of Claims 1

to 5 characterized 1n that the upper li1ft surface (17) and

the lower 1lift surface (18) are arranged between the

F

rotational axis of the propeller drives (12, 13) and the

maxlmum wingspan of the propellers (14) or that the pair

of propeller drives (12, 13) 1s arranged between the upper

lift surface (17) and the lower 1lift surface (18).

-

The miniature aircraft according to any one of Claims 1

to © characterized 1n that the propellers (14) of the

propeller drives (12, 13) are shrouded by at least one

propeller guard (15) 1n the region of the propeller

circumference.

The minilature ailircraft according to any one of Claims 1

to 7 characterized 1n that the weight element (20) 1s

centrally arranged on the 1l1ft surface (17), wherein the

welght element (20) 1s connected to the upper 1lift surface

(17) underneath the upper 1lift surface (17) such that it

can pbe pivoted about a lateral axis (22).
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The miniature aircraft according to any one of Claims 1

to 8 characterized by a remote control for controlling the

miniature aircraft (10), wherein the flight attitude

referred to the lateral axis (22) can be adjusted by means

g

of a displacement of the weight element (20).

The miniature ailrcraft according to any one of Claims 1

to 9 characterized 1in that control means (23) are

integrated or i1mprinted into the lift surface (17, 18) or

the wing (10o).

The miniature aircraft according to any one of Claims 1

to 10 characterized 1n that energy supply means (24) are

F

lntegrated into one of the 1lift surface (17, 18) or the

wing (1lo).

The miniature aircraft according to any one of Claims 1

to 9 characterized 1n that the energy supply means (Z24)

are i1mprinted to one of the lift surface (17, 18) or the

wing (1lo).
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