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(57) Abstract: An aerodynamic toy ( 10) for throwing by hand in a motion along a trajectory ( 102) whilst spinning (104) about a
rotational axis (40) of the toy (10) in a rotational plane (44), The aerodynamic toy (10) comprise an aerodynamic body ( 12) substan -
tially extending radially from the rotational axis (40) to an outer periphery (20). The body ( 12) is configured with an aperture (18).

o The body (12) may have an aerodynamic profile (106). The toy (10) have a stabilizer (30) configured to be mounted and demounted

W

in the aperture (18) of the toy (10).
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AN AERODYNAMIC TOY

Field of the Invention

The present invention relates to an aerodynamic toy for throwing by hand in a motion
along a trajectory whilst spinning about a rotational axis of the toy in a rotational
plane. The aerodynamic toy may comprise an aerodynamic body substantially extend-
ing radially from the rotational axis to an outer periphery. The body may be config-
ured with an aperture. The body may have an aerodynamic profile. The toy may have

stabilizer configured to be mounted and demounted in an aperture of the toy.

The toy may have a flight characteristic along a trajectory.

Background of the Invention

Today, common known flying toys such as flying discs (Frisbee), boomerangs, dart

arrows are used both as toys and as sport items.

Flying discs and boomerangs are constructed in a rigid material to obtain its flying
characteristics. The dart arrows or similar throwing arrows are constructed with sharp
ends and a rigid body part to obtain the right flight characteristics and to have the abil-

ity to bore into a target.

In general the abovementioned items may cause damage if it hits a person off guard or

it hits a fragile item.

Other throwing items intended for flying has especially been develop as weapons with

the intention of cutting, stabbing or distract the enemy or for hunting.

A shuriken is a traditional Japanese weapon that was generally used for throwing, and
sometimes stabbing or slashing. Shurikens are sharpened hand-held blades made from
a variety of everyday items, such as nails and knives, coins, washers or other flat

plates of metal.
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They often have a hole in the center and possess a fairly thin blade sharpened only at
the tip. The center hole and the size of the shuriken proved convenient for the shuriken
user as the weapons could be concealed when carried and strung on a string or dowel
in the belt for transport. The center hole also had aerodynamic and weighting effects

that aided the flight of the blade.

Shuriken are commonly known as ‘throwing stars’ or ‘ninja stars’ although they were
originally designed in many different shapes. Shuriken may be used for any small-

bladed object. Shaken is another word used to indicate a ‘throwing star’.

As mentioned, a Shuriken is made in metal and with the sharpened blades they are

simple weapons, which in many countries are illegal to possess without a permit.

Thus, the Shuriken in the known form is not intended as a toy or sports item.

Object of the Invention
It is an objective to overcome one or more of the before mentioned shortcomings of

the prior art.

Description of the Invention

An object is achieved by an aerodynamic toy for throwing by hand in a motion along a
trajectory whilst spinning about a rotational axis of the toy in a rotational plane. The
aerodynamic toy may comprise an aerodynamic body substantially extending radially
from the rotational axis to an outer periphery. The body may be configured with an
aperture. The body may have an aerodynamic profile. The toy may have stabilizer

configured to be mounted and demounted in an aperture of the toy.

The toy has a flight characteristic along a trajectory.

The flight characteristic may be described by lift in positive direction or up-drift,
which refers to that the toy lifts parallel to the direction of the rotational axis and up-
wards. A lift in negative direction or down-drift may also be a characteristic, which

refers to that the toy falls downwards parallel to the direction of the rotational axis.
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The flight characteristics may for example depend on the aerodynamic profile of the
body, on the velocity achieve when launched, the angle at which it is launched or a
combination of any of these.

The aerodynamic toy is thrown by hand in a single continuous motion with the effect
that it may obtain a flight characteristics described by a trajectory and a spinning mo-
tion. The spinning motion may be about a rotational axis of the toy itself in a rotation-
al plane which gives the advantage of a stabilizing effect of the toy when flying
through the air.

Mounting a stabilizer in the aperture of the toy further stabilizes the toy when holding
and launching the toy and when flying through the air. This may be advantageous in

regard to obtaining an easier launch.

The stablilizer may be adjusted to adjust the flight characteristics.

Because of the flight characteristics described by a trajectory and a spinning motion of
the aerodynamic toy it may also be used as a sports item. The trajectory may be de-
pendent on the exact form of the toy and the motion by which it is thrown. The motion
may cover both the length of the movement of the hand, the force with which it is
thrown and the angle of the motion and release. Thus, the aerodynamic toy may be
used as a sporting item for competition. The user may improve their skills of throwing
the toy for a more precise or longer trajectory, for hitting a target, hitting a target with
a given force or direction or other criteria. The toy may be used for competing against

oneself or against others.

The aperture of aerodynamic body may have the effect of reducing the center weight
and thereby advantageously increasing the aerodynamic properties of the toy as the
weight of the slow accelerating part of the toy is eliminated while maintaining the

outer fast accelerating part which may stabilize the flight of the toy.

In an aspect of the aerodynamic toy, the aerodynamic body is configured with a set of
wings with each individual wing extending substantial radially outwards from the an-

nular body part away from the aperture.
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A set of wings may comprise a pair of wings or multiple wings.

An effect of the aerodynamic toy with a set of wings is that it resembles a Shuriken or
Shaken, which is traditional Japanese weapon also known as a throwing star, however,

with the advantage of being a toy or sports item and not a weapon.

The toy may be configured in a wide range of configurations and shapes depending on
the number of wings, thereby achieving different flight characteristics. One construc-
tion may giver longer range, another construction may improve precision and yet an-
other may result of increased impact at landing or when hitting a target. Thus, the toy

may be configured adapted for specific uses.

In an aspect of the aerodynamic toy, the aerodynamic body and stabilizer constitutes

an assembly kit which can be assembled and disassembled manually.

An effect of this aspect is that the different configurations of the aerodynamic toy may
be achieved by switching from one stabilizer to another or by switching from one aer-
odynamic body to another while maintaining the same stabilizer. As the assembly and
disassembly may be done manually this advantageous change of configuration may be

achieved on the spot when the toy is used and without additional aids.

A further effect of aerodynamic toy constituting an assembly kit may be, that you may
trade or exchange parts with or borrow parts from other users. Thereby, changing and
adapting your own toy according to you skills and process.

The stabilizer may be a one-part item or a multiple-part item.

The stabilizer may be constructed with an outer periphery adapted to the shape of the
aperture periphery of the aerodynamic body.

One-part items may be monoliths.

The stabilizer may be configured with an aperture, it may be constructed as a solid

disc, or it may comprise an outer frame holding a foil, a cover or a similar structure.
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The stabilizer may further be configured with blades extending from the stabilizer in a
downward direction, extending from the stabilizer in an upward direction or extending
inwards toward the rotational axis. The blades may extend in any direction between
downwards, inwards and upwards. The direction of the blades may be tilted compared
to the rotational plane in a clockwise or anti-clockwise direction. The blades may be
constructed as flat blades or blades with a 3-D profile. The blades may be configured

as a combination of all the above.

In an aspect of the aerodynamic toy, the stabilizer comprises a top part and a bottom
part which bottom and top part is configured with means to interlock and to be insert-

ed in the aperture from respective sides of the aperture.

The means to interlock the bottom part and the top part may be a click function where
the two parts are configured with wedges, grooves slots or similar features by which

the two parts interlock when pushed together.

The means to interlock the bottom part and the top part may be a screw function in

which the two parts are configured with screw threads and are screwed together.

The stabilizer may be configured with a rim into which the aerodynamic body may be
attached simply by pulling the aerodynamic body to be inserted into the rim. The rim
may also be a feature arising when a stabilizer kit is assembled and thus, the aerody-
namic bode may simply be placed on the rim of either the top part or the bottom part
before assembling and interlocking the stabilizer kit and thereby also interlocking the

aerodynamic body between the top and bottom part.

For the one-part stabilizer the rim may comprise a protrusion to hold the aerodynamic

body in place.

An effect if this aspect is that the different configurations of the stabilizer may be
achieved by one top part with another top part and vice versa with the bottom part
with the advantage of changing the configuration of your toy. And this change may

even be achieved on the spot as the toy is used and without additional aids. An addi-



10

15

20

25

30

WO 2017/137052 PCT/DK2017/050037

6

tional effect of the click function may also be that the stabilizer may be disassembled

for more compact transport.

In an aspect of the aerodynamic toy, the aerodynamic body is made from a flexible or

semi-flexible material.

An aerodynamic body made of flexible or semi-flexible material may have the effect
that it causes less damage at impact because of deformation of the toy at impact. This
is advantageous both in regard to the extent of damage caused if a person is hit off
guard or if inventory or fragile items is hit. This makes the toy suited for both indoor

and outdoor use.

A further effect of using a flexible or semi-flexible material for the aerodynamic body
is that the toy when disassemble may be rolled or folded without losing its shape for

more compact transport.

In an aspect of the aerodynamic toy, the stabilizer is made from a rigid or semi-rigid

material.

An effect of this aspect is to obtain stabilizing effects of the aerodynamic toy with the
advantages previous described in regard to stabilizing the toy when holding and
launching the toy and when flying through the air. Furthermore, an additional effect
of the stabilizer is that the form of the stabilizer may influence the aerodynamic per-

formance or flight characteristics according to the configuration of the stabilizer

In an aspect of the aerodynamic toy, the outer periphery of a wing in the radial plane
comprises a first periphery part, which curves outwards from the rotational axis, and
which first periphery part interconnects a first substantially linear side and a second
substantially linear side comprising the sides of the wing, and that the individual

wings are interconnected to an adjacent wing by a second periphery part.

An effect of this aspect is that the aerodynamic toy comprises a set of wings config-
ured with a wing tip and wing sides which may be adapted for different configurations

of the toy. Furthermore the outer periphery of the aerodynamic toy comprises wings
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which in a continuous matter are interconnected to the adjacent wings. The advantage
of this construction is that the wing tips as the toy is spinning in the rotational plane

spans an area of a annular disc extending from the aperture to the wing tips.

Another effect of this aspect is that the aerodynamic toy may be configured with the
wings extending outwards from the rotational axis in a left-hand rotational or anti-
clockwise direction, right-hand rotational or clockwise direction or a symmetric wing
configuration in which the wings extend has mirror symmetry around an axis extend-
ing from the wing tip to the rotational axis. The rotational direction of the wings re-

ferred to is when the toy is seen from a top view.

A left-hand rotational direction or anti-clockwise direction of the wings is when the
wings has a profile given by a second line longer that the first line, and where the sec-
ond line constitutes the right hand side of the wing and the first line constitutes the left

hand side of the wing when the aerodynamic toy is seen from the top.

A right-hand rotational direction or clockwise direction of the wings is when the
wings has a profile given by a second line, the wing side on the right-hand is shorter
than the first line, which constitutes the wing side on left-hand side of the wing when

the aerodynamic toy is seen from the top.

A symmetric wing configuration describes the configuration of the aerodynamic toy

where the wing sides on the right-hand and the left-hand side are equal in length.

An embodiment of the aerodynamic toy may also be found in a flip-mode edition. For
example, if an embodiment of the aerodynamic toy has an outer periphery of the aero-
dynamic toy comprising wings extending outwards from the rotational axis in a
clockwise direction, the flip-mode edition has an outer periphery of the aerodynamic
toy comprising wings extending outwards from the rotational axis in the anti-
clockwise direction. Thus, the flip-mode edition when seen from top view is rotated

180 degrees around the rotational plane.

The advantage of having different modes of the toy is that the toy may be configured

for a clockwise or anti-clockwise spinning direction. Additionally, the depending on
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the optimal spinning direction and the configuration-mode toy the toy may be
launched using different techniques. The toy may be thrown with the right hand by
moving the hand from the body and out or by moving the hand from outside and in
towards the body. The toy may also be throw with the left hand by moving the hand

from the body and out or by moving the hand from outside and in towards the body.

The linear side which is downstream from the wind during flight may have a non-
linear outline. This may give the toy a characteristic profile resembling a flying ani-

mal, insect, car or other items.

In an aspect of the aerodynamic toy, the aerodynamic body has rotational symmetry in

the radial plane.

The aerodynamic toy has rotational symmetry around the rotational axis. The sym-
metry is given by the number of wings. For example, if the embodiment of the toy

comprises five wings the symmetry is given by a rotation of 2/5*x radians.

An effect of rotational symmetry around the rotational axis is that the weight of the
toy is distributed with rotational symmetry. This also has the effect that the center
mass point may be in the center of the aperture and thus, provide for the rotational
axis in the center of the aperture. This may give the advantage of a stable flight char-
acteristic of the toy. A further advantage is that the wear of the toy may be homogene-

ous for the individual wings.

In an aspect of the aerodynamic toy, the outer periphery of the aerodynamic body has

a downward-curved profile perpendicular to the rotational plane.

An effect of a downward profile of the wing tips may be that during flight of the toy
the body may curve upwards perpendicular to the rotational plane and the tips down-
wards thereby creating up drift when flying. This resembles the curvature of a flying
disc. However, with a semi-flexible or flexible body of the aerodynamic the extent of
curvature may have an increased degree of freedom. In combination with a semi-rigid
stabilizer the aperture form in the rotational plane may change while maintaining the

shape of the aperture edge in the perpendicular direction.
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In an aspect of the aerodynamic toy, the stabilizer comprises a set of blades for gener-

ating lift when spinning during motion.

The set of blades may comprise multiple blades arranged toward the center of the rota-
tional axis. The blades may be arranged essentially perpendicular to the radial plane.
The blades may be designed according to know aerodynamic properties from rotors or
fans and a person skilled in the art will be able to design or chose amongst a breath of
designs to explore flight aspects of particular chosen designs. Some of those designs
may be found in the detailed description. In particular the blades may be so arranged
to generate positive lift, whilst other arrangements may be configured to generate neg-
ative lift. In an aspect the stabilizer may be configured so that it can be turned up-side-

down.

In an aspect of the aerodynamic toy, the aerodynamic body has one or more holes.

One or more holes may be comprised in the aerodynamic body. The holes may have
the effect of reducing the weight of the inner part of the aerodynamic body and there-
by advantageously increasing the aerodynamic properties of the toy as the weight of
the slow accelerating part of the toy is reduced while maintaining the outer fast accel-

erating part which may stabilize the flight of the toy.

The holes may be distributed with rotational symmetry with the same effect and ad-

vantage of the rotational symmetry of the aerodynamic body as a whole.

In an aspect of the aerodynamic toy the stabilizer comprises at least one flap essential-
ly extending out of the rotational plane. The flap may be on a top part of a stabilizer or
on a bottom part of a stabilizer. The flap may introduce drag and slow down the speed
during flight. The flap may encircle the rotational axis or be symmetric about the rota-
tional axis thereby resulting in little or no air resistance whilst rotating or spinning and

thus not loose energy from the spinning motion.

The flap may be adjustable enable variable flight speed. A person skilled in the art

will appreciate freedom of choice in particular sizes or lengths of flaps.



10

15

20

25

30

WO 2017/137052 PCT/DK2017/050037

10

An objective is achieved by an assembly kit for an aerodynamic toy. The assembly kit
may comprise a toy as disclosed herein and at least having a first aerodynamic body
with a first aerodynamic profile and a second aerodynamic body with a second aero-
dynamic profile. The assembly kit may have a stabilizer configured to be mounted and

demounted in the aperture of either of the first and second aerodynamic bodies.

The toy may have a first flight characteristic with the stabilizer mounted in the first
aerodynamic body. The toy may have a second flight characteristic with the stabilizer

mounted in the second aerodynamic body.

An effect of this aspect is that the toy may be altered for different trajectories and dif-
ferent achievements simply by replacing the stabilizer, with the advantage to the user
of having two versions of the aerodynamic toy from only one aerodynamic body and

two stabilizers. This is advantageous in regards to costs and more compact transport.

An objective is achieved by an assembly kit for an aerodynamic toy. The assembly kit
may comprise a toy as disclosed herein and at least having an aerodynamic body with
an aerodynamic profile. The assembly kit may have a first stabilizer with a first aero-
dynamic profile configured to be mounted and demounted in the aperture of the aero-
dynamic body and a second stabilizer with a second aerodynamic profile configured to
be mounted and demounted in the aperture of the aerodynamic body. The toy may
have a first flight characteristic with the first stabilizer mounted in the aerodynamic
body. The toy may have a second flight characteristic with the second stabilizer

mounted in the aerodynamic body.

An effect of this aspect is that the toy may be altered for different trajectories and dif-
ferent achievements simply by replacing the aerodynamic body to the same stabilizer,
with the advantage to the user of having two versions of the aerodynamic toy from
only two aerodynamic bodies and one stabilizer. This is advantageous in regards to

costs and more compact transport.
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An objective is achieved by an assembly kit for an aerodynamic toy. The assembly kit
may comprise a toy as disclosed herein and at least a first aerodynamic body with a
first aerodynamic profile and a second aerodynamic body with a second aerodynamic
profile. The assembly kit may have a first stabilizer with a first aerodynamic profile
and a second stabilizer with a second aerodynamic profile. The two or more stabilizers
are configured to be individually mounted and demounted in the aperture of any of the

two or more aerodynamic bodies for different flight characteristics.

An effect of this aspect is that an assembly kit of the toy may comprise a wide range
of versions of the aerodynamic toy for different trajectories and different achieve-
ments simply by combining different aerodynamic bodies with different stabilizers.
One advantage is that the user with a limited kit may hold a many versions of the toy
achieved with less costs and for more compact transport compared to having a single

toy for each version.

Another effect is that the toy may be combined for optimal rotational spin clockwise
or anti-clockwise depending on the combination of aerodynamic body and stabilizer
and for a trajectory with a curvature to the right, left or for at substantially straight

direction.

This is advantageous in regard to using the toy for both right-hand and left-hand
launch or for launch using an outwards movement or inwards movement with the

hand and obtaining the characteristics desired for the trajectory.

An addition advantage is that some combinations of an aerodynamic body and a stabi-
lizer may show different flight aspects or characteristics which may be advantageous
in regard to learning about aerodynamic. The learning is not only from the exploration
of different flight characteristics, but also from achieving a desired trajectory from the
combination used in the assembly kit and the launch. Some combinations of assem-
blies may essentially not fly or fly with such poor or undesirable characteristics, but

still the combination provides learning as to why this is the case.



10

15

20

25

30

WO 2017/137052 PCT/DK2017/050037

12

Description of the Drawing
Figure 1 illustrates an embodiment of the aerodynamic toy configured with five

wings. Figure A: top view. Figure B: side/top view.

Figure 2 illustrates an embodiment of the aerodynamic toy configured with five

wings, top view.

Figure 3 illustrates an embodiment of the aerodynamic toy configured with two wings.

Figure A: top view. Figure B: side/top view.

Figure 4 illustrates an embodiment of the aerodynamic toy configured with three

wings. Figure A: top view. Figure B: side/top view.

Figure 5 illustrates an embodiment of the aerodynamic toy configured with four

wings. Figure A: top view. Figure B: side/top view.

Figure 6 illustrates an embodiment of the aerodynamic toy configured with four sym-

metric wings and peripheral apertures. Figure A: top view. Figure B: side/top view.

Figure 7 illustrates an embodiment of the aerodynamic toy configured with five

wings. Figure A: top view. Figure B: side/top view.

Figure 8 illustrates an embodiment of the aerodynamic toy configured with six wings.

Figure A: top view. Figure B: side/top view.

Figure 9 illustrates an embodiment of the aerodynamic toy configured with seven

wings. Figure A: top view. Figure B: side/top view.

Figure 10 illustrates an embodiment of a one-part stabilizer configured with blades.

Figure A and B: perspective view. Figure C: bottom view. Figure D: top view.

Figure 11 illustrates an embodiment of a one-part stabilizer. Figure A and B: perspec-

tive view. Figure C: bottom view. Figure D: top view.
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blades. Figure A and B: perspective view of one embodiment. Figure C: bottom view.
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Figure D: top view. Figure E and F: perspective view of two other embodiments.

Figure 13 illustrates an embodiment of a stabilizer kit. Figure A and B: perspective

view. Figure C: bottom view. Figure D: top view.

Figure 14 illustrates in perspective view three embodiment of a stabilizer kit config-

ured with blades. One bottom part may be combined with anyone of three different

top parts.

Figure 15 illustrates in perspective views a stabilizer with a flap.

Figure 16 illustrates two embodiments of one-part stabilizers.

Figure 17 illustrates two embodiments of a stabilizer kit.

Figure 18 illustrates two further embodiments of a stabilizer kit.

Figure 19 illustrations an embodiment of an assembly kit.

Figure 20 illustrations an embodiment of an assembly kit.

Figure 21 illustrates one embodiment where the aerodynamic toy is thrown by hand in

a motion along a trajectory.

Figure 22 illustrations an embodiment of an aerodynamic toy with one aerodynamic

body and a stabilizer kit.

Detailed Description of the Invention

No Item

10 aerodynamic toy
12 aerodynamic body
14 annular body
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16 wing
18 aperture
20 outer periphery
22 hole
30 stabilizer
30A first stabilizer
30B second stabilizer
32 stabilizer kit
34 top part
36 bottom part
38 means to interlock
40 rotational axis
44 radial plane
50 assembly kit
60 blade
70 rim
80 flap
100 flight characteristic
100A first flight characteristic
100B second flight characteristic
102 trajectory
104 spinning
106 aerodynamic profile
106A first aerodynamic profile
106B second aerodynamic profile
112 Aerodynamic body
112A first aerodynamic body
112B second aerodynamic body
160 first linear side
162 second linear side
164 first periphery part
166 Second periphery part
180 aperture periphery
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Figure 1 illustrates an embodiment of the aerodynamic toy 10 configured with five
wings 16. The embodiment shows the aerodynamic toy 10 with the wings in an anti-
clockwise rotational direction and is illustrated from a top view in figure 1A. Figure
1B illustrates the aerodynamic toy 10 in perspective from a side/top view. In figure 1B

the illustrated embodiment is shown with a section cut A-A indicated in figure 1A.

The aerodynamic toy 10 comprises an aerodynamic body 12 with a center aperture 18
and annular body part 14 with an inner periphery given by the outer periphery 180 of
the center aperture 18. The aerodynamic body 12 is configured with a set of five
wings 16 extending substantial radially outwards from the annular body part 14 away

from the center aperture 18.

The center aperture 18 is placed on the rotational axis 40 in the mass center of the
aerodynamic body 12. The aerodynamic toy 10 when in use is spinning 104 about the
rotational axis 40 of the toy 10 in the rotational plane 44. The aerodynamic body 12

extends substantially radially from the center aperture 18 to an outer periphery 20.

From the perspective side /top view it is seen that the outer periphery 20 of the aero-
dynamic body 12 has a downward-curved profile perpendicular to the rotational plane

44.

The aerodynamic toy 10 has rotational symmetry around the rotational axis 40. The
symmetry is given by the number of wings 16 thus, for this embodiment with five

wings 16 the symmetry is given by a rotation of 2/5*x radians.

Figure 2A illustrates an embodiment of the aerodynamic toy 10 configured with five
wings 16 and a center aperture 18 with an outer periphery 180. The embodiment
shows the aerodynamic toy 10 with the wings in an anti-clockwise rotational direction
and is illustrated from a top view. The outer periphery 20 of the aerodynamic toy 10
configured by the wings 16 in the radial plane 44 comprises for each wing a first sub-
stantially linear side 160 and a second substantially linear side 162. The linear sides

160,162 are interconnected by a first periphery part 164 which curves outwards from
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the rotational axis 40. The individual wings are interconnected by a second periphery
part 166, which in this embodiment curves inwards towards the rotational axis 40. The
aerodynamic toy 10 comprises wings in the anti-clockwise rotational direction when
the wings 16 has a profile given by a second line 162 longer that the first line 160, and
where the second line 162 constitutes the right hand side of the wing and the first line
160 constitutes the left hand side of the wing when the aerodynamic toy 10 is seen

from the top.

Figure 2B illustrates an embodiment of the aerodynamic toy 10 configured with an
aerodynamic body 12 comprising, the annular body part 14, three wings 16 and a cen-
ter aperture 18 with an outer periphery 180. The three wings 16 extend substantial
radially outwards and away from the aperture 18. The embodiment shows the aerody-

namic toy 10 from a top view.

Figure 3 illustrates an embodiment of the aerodynamic toy 10 configured with two
wings in ordinary mode. Figure 3A illustrates the embodiment from the top view and
figure 3B illustrates the aerodynamic toy 10 in perspective from a side/top view. The

perspective view is shown with a section cut A-A indicated in figure 3A.

The aerodynamic toy 10 comprises an aerodynamic body 12 with a center aperture 18
and annular body part 14 with an inner periphery given by the outer periphery 180 of
the center aperture 18. The aerodynamic body 12 is configured with a set of two wings
16 extending substantial radially outwards from the annular body part 14 away from

the center aperture 18.

The center aperture 18 is placed on the rotational axis 40 in the mass center of the
aerodynamic body 12. The aerodynamic toy 10 when in use is spinning 104 about the
rotational axis 40 of the toy 10 in the rotational plane 44. The aerodynamic body 12

extends substantially radially from the center aperture 18 to an outer periphery 20.

From the perspective side /top view it is seen that the outer periphery 20 of the aero-
dynamic body 12 has a downward-curved profile perpendicular to the rotational plane

44.
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The outer periphery 20 of the aerodynamic toy 10 configured by the wings 16 in the
radial plane 44 comprises for each wing a first substantially linear side 160 and a sec-
ond substantially linear side 162. The linear sides 160,162 are interconnected by a first
periphery part 164 which curves outwards from the rotational axis 40. The individual
wings are interconnected by a second periphery part 166, which in this embodiment
curves outwards from the rotational axis 40. The aerodynamic toy 10 is in ordinary
mode when the wings 16 has a profile given by a second line 162 shorter that the first
line 160, and where the second line 162 constitutes the right hand side of the wing and
the first line 160 constitutes the left hand side of the wing when the aerodynamic toy

10 is seen from the top.

Figure 4 illustrates an embodiment of the aerodynamic toy 10 configured with three
wings in ordinary mode. Figure 4A illustrates the embodiment from the top view and
figure 4B illustrates the aerodynamic toy 10 in perspective from a side/top view. The

perspective view is shown with a section cut A-A indicated in figure 4A.

Aspects from the previous figures may pertain to the details disclosed in the embodi-
ment in figure, where the linear sides 160,162 are interconnected by a first periphery
part 164 which curves outwards from the rotational axis 40. The individual wings are
interconnected by the second periphery part 166, which in this embodiment curves
inwards towards the rotational axis 40. The wings 16 has a profile given by that the

second line 162 is shorter than the first line 160.

Figure 5 illustrates an embodiment of the aerodynamic toy 10 configured with four
wings in ordinary mode. Figure SA illustrates the embodiment from the top view and
figure SB illustrates the aerodynamic toy 10 in perspective from a side/top view. The

perspective view is shown with a section cut A-A indicated in figure SA.

Aspects from the previous figures may pertain to the details disclosed in the embodi-
ment in figure, where the linear sides 160,162 are interconnected by a first periphery
part 164 which curves outwards from the rotational axis 40. The individual wings are

interconnected by the second periphery part 166, which in this embodiment curves
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inwards towards the rotational axis 40. The wings 16 has a profile given by that the

second line 162 is shorter than the first line 160.

Figure 6 illustrates an embodiment of the aerodynamic toy 10 configured with four
wings in symmetric mode. Figure 6A illustrates the embodiment from the top view
and figure 6B illustrates the aerodynamic toy 10 in perspective from a side/top view.

The perspective view is shown with a section cut A-A indicated in figure 6A.

Aspects from the previous figures may pertain to the details disclosed in the embodi-
ment in figure, where in addition to the center aperture 18, this embodiment comprises
four peripheral apertures 22. The peripheral apertures are placed such that the aerody-

namic toy 10 has rotational symmetry around the rotational axis 40.

The linear sides 160,162 are interconnected by a first periphery part 164 which curves
outwards from the rotational axis 40. The individual wings are interconnected by the
second periphery part 166, which in this embodiment curves inwards towards the rota-
tional axis 40. The wings 16 have a symmetric profile in which the first line 160 and
the second line 162 are equal in length. In case that the peripheral apertures 22 or parts
thereof are considered part of the wings, the peripheral apertures 22 are placed such

that the wings 16 symmetric profile is maintained.

Figure 7 illustrates an embodiment of the aerodynamic toy 10 configured with five
wings in ordinary mode. Figure 7A illustrates the embodiment from the top view and
figure 7B illustrates the aerodynamic toy 10 in perspective from a side/top view. The

perspective view is shown with a section cut A-A indicated in figure 7A.

Aspects from the previous figures may pertain to the details disclosed in the embodi-
ment in figure, where this embodiment especially resembles that of figure 1. However,
the embodiment shown in figure 1 has wings in the anti-clockwise rotational direction
while this embodiment comprises wings in a clockwise rotational direction and thus,
one of the embodiments is the flip-mode of the other. The linear sides 160,162 are
interconnected by a first periphery part 164 which curves outwards from the rotational
axis 40. The individual wings are interconnected by the second periphery part 166,

which in this embodiment curves inwards towards the rotational axis 40. Thus, for this
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embodiment configured with five wings in ordinary mode, the wings 16 has a profile

given by that the second line 162 is shorter than the first line 160.

Figure 8 illustrates an embodiment of the aerodynamic toy 10 configured with six
wings in ordinary mode. Figure 8A illustrates the embodiment from the top view and
figure 8B illustrates the aerodynamic toy 10 in perspective from a side/top view. The

perspective view is shown with a section cut A-A indicated in figure 8A.

Aspects from the previous figures may pertain to the details disclosed in the embodi-
ment in figure, where, the linear sides 160,162 are interconnected by a first periphery
part 164 which curves outwards from the rotational axis 40. The individual wings are
interconnected by the second periphery part 166, which in this embodiment curves
inwards towards the rotational axis 40. The wings 16 has a profile given by that the

second line 162 is shorter than the first line 160.

Figure 9 illustrates an embodiment of the aerodynamic toy 10 configured with seven
wings in ordinary mode. Figure 9A illustrates the embodiment from the top view and
figure 9B illustrates the aerodynamic toy 10 in perspective from a side/top view. The

perspective view is shown with a section cut A-A indicated in figure 9A.

Aspects from the previous figures may pertain to the details disclosed in the embodi-
ment in figure, where the linear sides 160,162 are interconnected by a first periphery
part 164 which curves outwards from the rotational axis 40. The individual wings are
interconnected by the second periphery part 166, which in this embodiment curves
inwards towards the rotational axis 40. The wings 16 has a profile given by that the

second line 162 is shorter than the first line 160.

Figure 10 illustrates an embodiment of a bottom part 36 of a stabilizer kit 32. Figure
10A illustrates the bottom part 36 in perspective top/side view. Figure 10B illustrates
the same perspective of the embodiment but shown with a section cut B-B indicated in
figure 10A. The bottom part 36 is configured with blades 60 extending downwards
from the bottom part 36. The blades 60 when seen from the top are inclined in anti-
clockwise direction and thus, the stabilizer may be used for an aerodynamic toy to

spin with a clockwise rotation. The rim 70 of the stabilizer 30 into which the aerody-
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namic body 12 may be attached is seen from the perspective view. The aerodynamic
body 10 may be inserted onto the rim simply by placing the aerodynamic body 10 on
the rim or by applying a small force to stretch or pull the aerodynamic body 10 onto
the rim 70. Figure 10C illustrates the embodiment from the bottom view, which shows
the configuration of the blades 60. The blades are comprised on the lower side of the
bottom part 36 and have a substantially triangular form extending substantially from
the inner periphery of the stabilizer 30 to the outer periphery of the stabilizer 30. The
tip of the blades 60 at the inner periphery of the stabilizer 30 has an acute angle. At
the outer periphery the side of the blades attached to the body of the bottom part 36
ends in an obtuse angle and thus, the blades extends down- and outwards from the
body of the bottom part 36 ending in a blade tip with an acute angle. Figure 10D illus-
trates the embodiment from the top view. The illustrated embodiment shows a bottom
part 36 of a stabilizer kit 32 to be mounted onto the aerodynamic body 12 from below.
Figure 10C and 10D further illustrates that the embodiment comprises means to inter-
lock 38 the bottom part 36 with a top part 34 to comprise a stabilizer kit 32. In this
embodiment the interlock means 38 are screw threads for screwing the top 34 and
bottom part 36 together with the aerodynamic body 12 placed on the rim 70 and
locked in place by the stabilizer kit 32.

Figure 11 illustrates an embodiment of a one-part stabilizer 30. Figure 11A illustrates
the stabilizer 30 in perspective top/side view. Figure 11B illustrates the same perspec-
tive of the embodiment but shown with a section cut B-B indicated in figure 11A.
Figure 11C illustrates the embodiment from the bottom view and figure 11D illus-
trates the embodiment from the top view. The stabilizer is symmetric in clockwise and
anti-clockwise direction. The rim 70 of the stabilizer 30 into which the aerodynamic
body 12 may be attached is seen from the perspective view in figure 11B. The illus-
trated embodiment shows a stabilizer 30 to be mounted onto the aerodynamic body 12
from above. The stabilizer may be mounted by simply applying a small force to
stretch or pull the aerodynamic body 12 onto the rim 70 of the stabilizer. For the one-
part stabilizer the rim 70 is constructed with a protrusion to hold the aerodynamic

body 12 in place.

Figure 12 illustrates three embodiments of a one-part stabilizer 30 configured with

blades 60. Figure 12A illustrates the stabilizer 30 in perspective top/side view. Figure
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12B illustrates the same perspective of the embodiment but shown with a section cut
B-B indicated in figure 12A. Figure 12C illustrates the embodiment from the bottom
view and figure 12D illustrates the embodiment from the top view. The rim 70 of the
stabilizer 30 into which the aerodynamic body 12 may be attached is seen from the
perspective view in figure 12B. The illustrated embodiment shows a stabilizer 30 to be
mounted onto the aerodynamic body 12 from above. The stabilizer may be mounted
by simply applying a small force to stretch or pull the aerodynamic body 10 onto the
rim 70 of the stabilizer 30. For the one-part stabilizer the rim 70 is constructed with a

protrusion to hold the aerodynamic body 12 in place.

The illustrated embodiment of the stabilizer 30 comprises a frame and a set of six
blades 60. The blades 60 extend from the inner periphery of the stabilizer and inwards
towards the center of the stabilizer. The blades have a non-symmetric profile and thus,

the stabilizer is non-symmetric in clockwise and anti-clockwise direction.

Figure 12E and 12F illustrates two other embodiments in perspective view. The em-
bodiments are similar to that of figure 12A however, with the blades extending in-
wards and downwards in a slight angle to the rotational plane in the embodiment of
figure 12E, and with the blades extending inwards and upwards in a slight angle to the

rotational plane in the embodiment of figure 12F.

Figure 13 illustrates an embodiment of a stabilizer kit 32. Figure 13A illustrates the
stabilizer 30 in perspective top/side view. Figure 13B illustrates in the same perspec-
tive the assembly of the embodiment. The assembly is shown with a section cut B-B
indicated in figure 13A. Figure 13C illustrates the embodiment from the bottom view
and figure 13D illustrates the embodiment from the top view. The stabilizer is sym-
metric in clockwise and anti-clockwise direction and thus may be used for both
clockwise and anti-clockwise rotation. The rim 70 of the stabilizer 30 into which the
aerodynamic body 12 may be attached is seen from the perspective view in figure
13B. The illustrated embodiment shows a stabilizer top part 34 to be mounted onto the
aerodynamic body 12 from above. The stabilizer may be mounted by simply applying
a small force to stretch or pull the aerodynamic body 12 onto the rim 70 of the stabi-

lizer.
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The bottom part 36 may be interlock with the top part 34 from below to comprise a
stabilizer kit 32. In this embodiment the interlock means 38 may be a simple click-
function by which the top 34 and bottom part 36 is interlock by pushing the parts to-
gether with the aerodynamic body 12 placed on the rim 70 and thereby the aerody-
namic body 12 is locked in place by the stabilizer kit 32.

Figure 14 illustrates three embodiments of a stabilizer 30 substantially similar to the
embodiments illustrated in figure 12. However, the embodiments illustrated here in
figure 14 illustrate the three embodiments configured as a stabilizer kit. The embodi-
ments are illustrated in perspective view shown with a section cut B-B indicated in

figure 12A.

The stabilizer kit comprises three top parts 34 and one bottom part 36. The aerody-
namic body 12 is mounted onto the bottom part 36 by inserting the bottom part 36 into
the aperture 18 of the aerodynamic body 12 from below. The bottom part comprises
external screw threads onto which the top part may be screwed to interlock the top 34

and bottom part 36 with the aerodynamic body 12 locked in place.

The three embodiments of the stabilizer 30 are configured with a set of six blades 60

similar to the embodiments in figure 12.

Figure 15 illustrates configurations of a flap 80 on a stabilizer 30 with a top part 34
and a bottom part 36. Figure 15 A illustrate a flap 80 on a bottom part 36 of a stabi-
lizer 30. The flap 80 extends downwardly and circulates the outer periphery of the
bottom part 36. The flap 80 is here symmetrical about the rotational axis. The stabi-

lizer is a stabilizer kit 32.

Figure 15 B illustrates a flap 80 on a bottom part 36 of a stabilizer 30. The flap 80
extends downwardly and slightly towards the centre of the stabilizer 30. The stabilizer

is a stabilizer kit 32.

Both embodiments of the flap 80 provide little drag whilst spinning or rotating about
the rotational drag, but provide drag or altered aerodynamic properties during flight

and thus alter the flight characteristics.
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Figure 16 illustrates two embodiments of one-part stabilizers 30. Figure 16A illus-
trates one stabilizer 30 in perspective top/side view and the same perspective of the
embodiment but shown with a section cut B-B to illustrate the rim 70 of the stabilizer
30 into which the aerodynamic body 12 may be attached. The illustrated stabilizer 30

has a flat upper and lower profile.

Figure 16B illustrates another embodiment of a stabilizer 30 also in perspective
top/side view and the same perspective of the embodiment but shown with a section
cut B-B to illustrate the rim 70 of the stabilizer 30 into which the aerodynamic body
12 may be attached. The illustrated stabilizer 30 has a flat upper profile and a down-

ward bending lower profile.

Both embodiments of the stabilizer 30 are symmetric in clockwise and anti-clockwise
direction. The illustrated embodiment shows a stabilizer 30 to be mounted onto the
aerodynamic body 12 from below. The stabilizer may be mounted by simply applying
a small force to stretch or pull the aerodynamic body 12 onto the rim 70 of the stabi-
lizer. For the one-part stabilizer the rim 70 is constructed with a protrusion to hold the

aerodynamic body 12 in place.

Figure 17 illustrates two embodiments of a stabilizer kit 32 comparable to the embod-
iments illustrated in figure 13. However, the embodiments illustrated here in figure 17
have different upper and lower profiles compared to the embodiment in figure 13. The
embodiments are illustrated in perspective view showing a stabilizer kit 32 unassem-
bled with the top part 34 and the bottom part 36, and as an assembled stabilizer kit 32
working as a stabilizer 30 with the rim 70 into which the aerodynamic body 12 may be

attached which is seen from the section cut B-B.

Both embodiments in figure 17 have a flat upper profile and a downward bending
lower profile. The downward bending profile in figure 17B has a flap extending

downwards an outwards from the centre in an approximately 45 degree angle.

Figure 18 illustrates two further embodiments of a stabilizer kit 32 comparable to the

embodiments illustrated in figure 17. However, the embodiments illustrated here in
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figure 18 have different upper and lower profiles compared to the embodiment in fig-
ure 17. The embodiments are illustrated in perspective view showing a stabilizer kit
32 unassembled with the top part 34 and the bottom part 36, and as an assembled sta-
bilizer kit 32 working as a stabilizer 30 with the rim 70 into which the aerodynamic

body 12 may be attached which is seen from the section cut B-B.

The embodiments in figure 18 have a flat upper profile and a downward bending low-
er profile with flaps. The downward bending profile in figure 18A has a flap extend-
ing downwards an outwards from the centre in an approximately 45 degree angle and
comprising wings 60. The downward bending profile in figure 18B has a flap extend-

ing downwards substantially perpendicular to the radial plane.

Figure 19 illustrations an embodiment of an assembly kit 50 with a first aerodynamic
body 112A with a first aerodynamic profile 106A, a second aerodynamic body 112B
with a second aerodynamic profile 106B, and a stabilizer. The stabilizer is arranged to
be mounted and demounted in the aperture 18 of either of the aerodynamic bodies 112
and thereby achieving an assembly kit 50 by which two different configuration of the
aerodynamic toy 10 may be formed. The embodiment is illustrated with a one-part

stabilizer.

Figure 20 illustrations an embodiment of an assembly kit 50 with one aerodynamic
body 112, a first stabilizer 30A with a first aerodynamic profile 106A, and a second
stabilizer body 30B with a second aerodynamic profile 106B. The stabilizers are ar-
ranged to be mounted and demounted in the aperture 18 of the aerodynamic body 112
and thereby achieving an assembly kit 50 by which two different configuration of the
aerodynamic toy 10 may be formed. The embodiment is illustrated with the first stabi-
lizer 30A configured as a stabilizer kit 32, and second stabilizer 30B configured as a

one-part stabilizer.

Figure 21 illustrates an embodiment where the aerodynamic toy 10 is thrown by hand
in a motion along a trajectory 102 with an increase in altitude in the beginning, reach-
ing a top and then decreasing in altitude. The embodiment is illustrated with a flight
characteristic 100 along the trajectory 102. Here the flight characteristic 100 is illus-

trated as a spinning 104 motion about a rotational axis of the toy 10. Figure 21A illus-
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trates an embodiment where the aerodynamic toy 10 has a trajectory 102 where the
toy has a landing point away from the thrower of the toy 10. Figure 21B illustrates an
embodiment where the aerodynamic toy 10 has a trajectory 102 with a decrease in
altitude in the beginning, reaching a low and then increasing in altitude before later
landing at a point away from the thrower of the toy. Thus figure 21 may also illustrate
an embodiment of an assembly kit 50 by which two different configuration of the aer-
odynamic toy 10 may be formed. The two different configurations may result in a first
configuration of the aerodynamic toy 10 with a first flight characteristic 100A and a
second configuration of the aerodynamic toy 10 with a second flight characteristic
100B. The assembly kit 50 may comprise three parts as illustrated in figure 19 and 20
or more.

The trajectory 102 may also be in an S-shaped curve, a screw-shaped curve, snake-
like curve or the like. The illustrated trajectories 102 and the above mentioned exam-
ples are only examples, and thus the shape of the trajectory 102 may not be limited to

these.

Figure 22 illustrations yet another embodiment of an aerodynamic toy 10 with one
aerodynamic body 112, and a stabilizer 30 being a stabilizer kit 32 with an aerody-
namic profile 106. The stabilizer 30 is arranged to be mounted and demounted in the
aperture 18 of the aerodynamic body 112. The embodiment is illustrated with the top
part 34 and the bottom part 36 of the stabilizer kit 32 being mounted in the aperture 18
of the aerodynamic body 112.
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CLAIMS
1. An aerodynamic toy (10) for throwing by hand in a motion along a trajectory (102)
whilst spinning (104) about a rotational axis (40) of the toy (10) in a rotational plane
(44), and the aerodynamic toy (10) is characterized in comprising:
- an aerodynamic body (12) substantially extending radially from the rotational
axis (40) to an outer periphery (20) and configured with an aperture (18) and
an aerodynamic profile (106); and

- astabilizer (30) configured to be mounted and demounted in the aperture (18)

for a flight characteristic (100) along a trajectory (102).

2. The aerodynamic toy (10) according to claim 1 characterized in that the aerody-
namic body (12) is configured with a set of wings (16) with each individual wing (16)
extending substantial radially outwards from the annular body part (14) away from the

aperture (18).

3. The aerodynamic toy (10) according to any of the preceding claims characterized
in that the aerodynamic body (12) and stabilizer (30) constitutes an assembly kit (50)

which can be assembled and disassembled manually.

4. The aerodynamic toy (10) according to any of the preceding claims characterized
in that the stabilizer (30) is configured as a stabilizer kit (32) comprising a top part
(34) and a bottom part (36) which bottom (62) and top (34) part is configured with
means to interlock (38) and to be inserted in the aperture (18) from respective sides of

the aperture (18).

5. The aerodynamic toy (10) according to any of the preceding claims characterized

in that the aerodynamic body (12) is made from a flexible or semi-flexible material.

6. The aerodynamic toy (10) according to any of the preceding claims characterized

in that the stabilizer (30) is made from a rigid or semi-rigid material.

7. The aerodynamic toy (10) according to any of the preceding claims characterized

in that the outer periphery (20) of a wing (16) in the radial plane (44) comprises a first
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periphery part (164), which curves outwards from the rotational axis (40), and which
first periphery part (164) interconnects a first substantially linear side (160) and a sec-
ond substantially linear side (162) comprising the sides of the wing (16), and that the
individual wings (16) are interconnected to an adjacent wing (18) by a second periph-

ery part (166).

8. The aerodynamic toy (10) according to any of the preceding claims characterized

in that the aerodynamic body (12) has rotational symmetry in the radial plane (44).

9. The aerodynamic toy (10) according to any of the preceding claims characterized
in that the outer periphery (20) of the aerodynamic body (12) has a downward-curved
profile perpendicular to the rotational plane (44).

10. The aerodynamic toy (10) according to any of the preceding claims characterized
in that the stabilizer (30) comprises a set of blades (60) for generating lift when spin-
ning (104) during motion.

11. The aerodynamic toy (10) according to any of the preceding claims, character-

ized in that the aerodynamic body has one or more holes (22).

12. The aerodynamic toy (10) according to any of the preceding claims, character-
ized in that the stabilizer (30) comprises at least one flap (80) essentially extending

out of the rotational plane (44).

13. An assembly kit (50) for an aerodynamic toy (10) according to any of the preced-
ing claims, comprising at least:

- a first aerodynamic body (112A) with a first aerodynamic profile (106A);

- a second aerodynamic body (112B) with a second aerodynamic profile (106B);

- a stabilizer (30) configured to be mounted and demounted in the aperture (18) of
either of the first and second aerodynamic bodies (112A, 112B)

for a first flight characteristic (100A) with the stabilizer (30) mounted in the first aer-
odynamic body (112A) and a second flight characteristic (100B) with the stabilizer
(30) mounted in the second aerodynamic body (112B).
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14. An assembly kit (50) for an aerodynamic toy (10) according to any of the preced-
ing claims 1 to 12, comprising at least:

- an aerodynamic body (112) with an aerodynamic profile (106);

- a first stabilizer (30A) with a first aerodynamic profile (106A) configured to be
mounted and demounted in the aperture (18) of the aerodynamic body (112);

- a second stabilizer (30A) with a second aerodynamic profile (106A) configured to be
mounted and demounted in the aperture (18) of the aerodynamic body (112)

for a first flight characteristic (100A) with the first stabilizer (30A) mounted in the
aerodynamic body (112) and a second flight characteristic (100B) with the second
stabilizer (30B) mounted in the aerodynamic body (112).

15. An assembly kit (50) for an aerodynamic toy (10) according to any of the preced-
ing claims 1 to 12, comprising at least:

- a first aerodynamic body (112A) with a first aerodynamic profile (106A);

- a second aerodynamic body (112B) with a second aerodynamic profile (106B);

- a first stabilizer (30A) with a first aerodynamic profile (106A) configured to be
mounted and demounted in the aperture (18) of the aerodynamic body (112);

- a second stabilizer (30A) with a second aerodynamic profile (106A) configured to be
mounted and demounted in the aperture (18) of the aerodynamic body (112),

wherein the two or more stabilizers (30) are configured to be individually mounted
and demounted in the aperture (18) of any of the two or more aerodynamic bodies

(112) for difterent flight characteristics (100).
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