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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to shuttlecocks
using artificial feathers.

Description of the Related Art

[0002] As badminton shuttlecocks, there are those us-
ing waterfowl feather (natural feather) (natural feather
shuttlecocks) and those using artificial feather (artificial
feather shuttlecocks) artificially manufactured using ny-
lon resin and the like, for the feathers.

[0003] As is well known, natural feather shuttlecocks
have a structure using approximately 16 natural feathers
of geese, ducks, or the like, and the ends of the rachises
ofthe feathers are embedded into the hemispherical plat-
form (base portion) made of cork covered with skin, or
the like. Then, the feather used for natural feather shut-
tlecocks has a feature of the specific gravity being small
and being extremely light. A feather has high rigidity and
thereby a unique flight performance and a comfortable
feel when hitting natural feather shuttlecocks can be per-
ceived.

[0004] On the other hand, in artificial shuttlecocks us-
ing artificial feathers imitating natural feathers, the rigidity
of a rachis portion and a vane portion is lower than that
of the natural feathers. For this reason, the adjacent vane
portions may intersect (overlapping state of the vane por-
tions may be reversed) when receiving the impact of hit-
ting a shuttlecock.

[0005] Thus, for example, in Japanese Patent Appli-
cation Laid-open Publication No. 2009-160267, such in-
tersection is prevented by bonding/fusing the adjacent
vane portions or sewing them up with a member such as
a string or the like.

[0006] The aforementioned shuttlecocks have such a
problem that works for preventing the intersection are
time-consuming.

[0007] The intersection of the adjacent vane portions
depends on an overlap amount between the vane por-
tions, and the intersection can be considered to be able
to be suppressed by reducing the overlap amount. How-
ever, as will be described later, if the overlap amount is
reduced, clearance between the adjacent vane portions
is increased, thereby affecting the flight distance and the
number of revolutions. For this reason, there is a possi-
bility of being unable to acquire stable flight characteris-
tics.

[0008] The present invention has been made in view
of such circumstances, and an object thereofis to provide
a shuttlecock capable of acquiring stable flight charac-
teristics regardless of an overlap amount between vane
portions.
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SUMMARY OF THE INVENTION

[0009] A shuttlecock according to an aspect of the
presentinvention includes: a base portion; and a plurality
of artificial feathers arranged in an annular form on the
base portion, the artificial feathers respectively including
vane portions and rachis portions supporting the vane
portions, each of the vane portions having a protruding
portion protruding, toward an other one of the vane por-
tions adjacent to the each of the vane portions, in a di-
rection intersecting a direction of a face of the other one
of the vane portions.

[0010] According to the shuttlecock of the present in-
vention, stable flight characteristics can be acquired re-
gardless of an overlap amount between the vane por-
tions.

[0011] Other features of the present invention will be-
come apparent from descriptions of the present specifi-
cation and of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1is a perspective view of an artificial shuttlecock
when viewed from a base portion side.

Fig. 2is a perspective view of the artificial shuttlecock
when viewed from an artificial feather side.

Fig. 3 is an external view of an artificial feather in a
comparative example 1.

Fig. 4A to Fig. 4C are explanatory diagrams of the
artificial feather in the comparative example 1.

Fig. 5 is a schematic diagram of a plurality of vane
portions in the comparative example 1 when viewed
from above.

Fig. 6 is a perspective view illustrating an arrange-
ment state of vane portions of an artificial shuttlecock
in a comparative example 2.

Fig. 7 is a schematic top view of an arrangement
state of the vane portions in the comparative exam-
ple 2 when viewed from above.

Fig. 8 is a top view illustrating an arrangement state
of vane portions in an artificial shuttlecock according
to an embodiment of the present invention.

Fig. 9 is a perspective view illustrating an arrange-
ment state of the vane portions in the artificial shut-
tlecock according to an embodiment of the present
invention.

Fig. 10 is a side view illustrating an arrangement
state of the vane portions in the artificial shuttlecock
according to an embodiment of the present inven-
tion.

Fig. 11 is a side view of an arrangement state of the
vane portions in the artificial shuttlecock according
to an embodiment of the present invention.

Fig. 12A to Fig. 12C are explanatory diagrams of an
artificial feather 10 in the artificial shuttlecock accord-
ing to an embodiment of the present invention,
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wherein Fig. 12Ais a plan view of the artificial feather
when viewed from a front side, Fig. 12B is a plan
view of the artificial feather when viewed from a back
side, and Fig. 12C is an A-A cross-sectional diagram
in Fig. 12A and Fig. 12B.

Fig. 13 is a schematic top view of an arrangement
state of the vane portions according to an embodi-
ment of the present invention.

Fig. 14 is an explanatory diagramillustrating a shape
of a vane portion in a variation 1.

Fig. 15is an explanatory diagramiillustrating a shape
of a vane portion in a variation 2.

Fig. 16 is an explanatory diagram illustrating a skirt
portion in a variation 3.

Fig. 17Ais an explanatory diagramiillustrating a vane
portion in a variation 4.

Fig. 17B is an explanatory diagram illustrating the
vane portion in the variation 4.

DETAILED DESCRIPTION OF THE INVENTION
=== Summary ===

[0013] Atleast the following details will become appar-
ent from descriptions of the present specification and of
the accompanying drawings.

[0014] A shuttlecock will become apparent which in-
cludes: a base portion; and a plurality of artificial feathers
arranged in an annular form on the base portion, the ar-
tificial feathers respectively including vane portions and
rachis portions supporting the vane portions, each of the
vane portions having a protruding portion protruding, to-
ward an other one of the vane portions adjacent to the
each of the vane portions, in a direction intersecting a
direction of a face of the other one of the vane portions.
[0015] According to such a shuttlecock, stable flight
characteristics can be achieved regardless of an overlap
amount between the vane portions. Further, since an
overlap amount between the adjacent vane portions can
be reduced, occurrence of intersection can be prevented.
[0016] Itis preferable that, in such a shuttlecock, each
ofthe vane portions has a cut-out portion atan end portion
in a width direction thereof.

[0017] According to such a shuttlecock, an overlap
amount between the adjacent vane portions can easily
be reduced, and occurrence of intersection can be pre-
vented.

[0018] It is preferable that, in such a shuttlecock, the
protruding portion is provided at the end portion of each
of the vane portions.

[0019] According to such a shuttlecock, clearance be-
tween the vane portions can be reduced while the overlap
amount is reduced.

[0020] Insuchashuttlecock, the protruding portionand
the cut-out portion may be formed by bending each of
the vane portions of a sheet type.

[0021] Insuch a shuttlecock, the vane portions may be
respectively formed integrally with the rachis portions.
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[0022] According to such a shuttlecock, manufacturing
costs can be reduced, and further an overlap amountand
clearance between the vane portions can be improved
in accuracy.

=== Embodiments ===
<Basic Structure of Artificial Shuttlecock>

[0023] Fig. 1 and Fig. 2 are external views for explain-
ing a basic structure of an artificial shuttlecock 1 including
artificial feathers 10. Fig. 1 is a perspective view of the
artificial shuttlecock 1 when viewed from a base portion
2 side. Fig. 2 is a perspective view of the artificial shut-
tlecock 1 when viewed from the artificial feather 10 side.
[0024] The artificial shuttlecock 1 includes the base
portion 2, the plurality of artificial feathers 10 imitating
natural feathers, and a string-like member 3 for fixing the
artificial feathers 10 to each other. The base portion 2 is
structured such that, for example, a cork base is covered
with a thin layer. The base portion 2 has a hemispherical
shape having a diameter of from 25 mm to 28 mm, and
has aflatface. The bases of a plurality of artificial feathers
10 are embedded in an annular form along the circum-
ference of this flat face. A plurality of artificial feathers 10
are arranged in such a manner that each clearance ther-
ebetween increases with distance from the base portion
2. Further, as illustrated in the figures, each of the artificial
feathers 10 is arranged in such a manner as to overlap
with another one of the artificial feathers 10 adjacent
thereto. Thus, a skirt portion 4 is formed with a plurality
of artificial feathers 10. A plurality of artificial feathers 10
are fixed to each other with the string-like member 3 (for
example, a cotton thread).

<Structure of Artificial Feather (Comparative Example
1)>

[0025] Fig. 3 is an external view of an artificial feather
10 in a comparative example 1. Further, Fig. 4A to Fig.
4C are explanatory diagrams of the artificial feather 10
in the comparative example 1. Fig. 4A is a plan view of
the artificial feather 10 when viewed from the front side.
Fig. 4B is a plan view of the artificial feather 10 when
viewed from the back side. Fig. 4C is a diagram of the
artificial feather 10 when viewed from above. Note that
the members which have already been described are
denoted by the same reference numerals.

[0026] The artificial feather 10 includes a vane portion
112 and a rachis portion 14. The vane portion 112 is a
portion corresponding to a vane of a natural feather, and
the rachis portion 14 is a portion corresponding to arachis
of a natural feather. In the figures, an up-and-down di-
rection is defined along the rachis portion 14, and the
side on which the vane portion 112 is provided is defined
as "up" while the opposite side is defined as "down". Fur-
ther, in the figures, a right-and-left direction is defined
along a direction (width direction) of the vane portion 112
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extending from the rachis portion 14. Further, in the fig-
ures, front and back are defined on the basis of a state
where the artificial feather 10 has been embedded into
the base portion 2. Hereinafter, components may be de-
scribed according to the up and down, the right and left,
and the front and back, which have been defined in the
figures.

[0027] The vane portion 112 of the comparative exam-
ple 1 is a member of a sheet form imitating the shape of
the vane of a natural feather. The vane portion 112 can
be structured using, for example, a nonwoven fabric, a
resin or the like. In the case of the nonwoven fabric, a
reinforcement coating is formed on a surface of the vane
portion 112, in order to prevent fibers of a nonwoven fab-
ric from being loosen when the shuttlecock is hit. The
reinforcement coating can be formed by applying a resin,
and various methods are employed therefor such as a
dip method, a spray method, a roll coat method and the
like. Further, note that the reinforcement coating may be
formed on a single side of the vane portion 112 or both
sides thereof. Further, the reinforcement coating may be
formed on the whole surface of the vane portion 112 or
a part thereof.

[0028] Therachis portion 14 isalongand thin member,
imitating the shape of a rachis of a natural feather, as
well as the member supporting the vane portion 112. The
rachis portion 14 includes a vane support portion 14A
supporting an area from the upper end to the lower end
of the vane portion 112, and a calamus portion 14B pro-
truding from the vane portion 112. The calamus portion
14B is a portion corresponding to a calamus of a natural
feather (note that this part is also designated as a quill).
The lower end of the calamus portion 14B is embedded
in the base portion 2 and fixed to the base portion 2.
[0029] Therachis portion 14 in the figures is illustrated
in a quadrangle shape in cross section. However, the
rachis portion 14 may be in a rhombic shape, a circular
shape, or an elliptical shape in cross section. Further,
the rachis portion 14 may be in different shapes in the
up-and-down direction so as to be, for example, in a cir-
cular shape on the upper side and a quadrangle shape
in the lower side.

[0030] Further, the rachis portion 14 in the figures is
formed such that the size of a cross sectional shape
thereof becomes larger toward the lower side thereof.
However, the size of the cross sectional shape may be
uniformin the up-and-down direction without any change,
or the size of the cross sectional shape may be changed
in a smooth manner.

[0031] Note that the rachis portion 14 and the vane
portion 112 may be separated or integrated. For exam-
ple, when aresinis used as a material ofthe rachis portion
14 and the vane portion 112, the rachis portion 14 and
the vane portion 112 can be integrally molded by injection
molding using a mold. Further, when they are separated,
the vane portion 112 may be supported on the back side
of the vane support portion 14A, or the vane portion 112
may be supported on the front side of the vane support
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portion 14A. Further, the vane portion 112 may be struc-
tured with two sheets and may be structured such that
the vane support portion 14A is sandwiched between two
sheets of the vane portion 112. Further, the vane portion
112 may be embedded into the inside of the vane support
portion 14A.

[0032] Inthe aforementioned artificial feathers 10, "in-
tersection" possibly occurs which indicates that relation-
ship of the front and back (layered state) between the
adjacent vane portions 112 becomes reversed relation-
ship when the shuttlecock s hit. If the intersection occurs,
it is difficult to recover to their initial front-and-back rela-
tionship even when the shuttlecock continues being hit,
resulting in a problem of an unstable flight trajectory. Note
that, in a natural feather, since a vane is not in a film state
but an assembly of feather body called barbs growing
from arachis, the barbs of the vane slip through the barbs
of another vane adjacent thereto even if the intersection
occurs, thereby being able to easily recover from the in-
tersection state to the initial state while the shuttlecock
is being hit.

[0033] Fig. 5 is a schematic diagram of a plurality of
vane portions 112 in the comparative example 1 when
viewed from above. As illustrated in the figure, a plurality
of vane portions 112 are arranged in such a manner that
each vane portion overlaps with another vane portion
with an angle thereof being gradually changed. Note that,
in the following description, an overlap amount between
the adjacent vane portions is given as T. Further, clear-
ance between the adjacent vane portions is given as S.
[0034] For example, in Fig. 5, when the adjacent vane
portions 112 are spread out once in the right-and-left di-
rection (until they do not overlap) at the time when the
shuttlecock is hit, and return to the initial state, the over-
lapping state of the vane portions 112 may be reversed.
When such intersection occurs, stable flight characteris-
tics may not be obtained.

[0035] Thus, itis preferable to take measures to pre-
vent occurrence of the intersection at the time when the
shuttlecock is hit. The intersection may be prevented by
bonding/fusing the adjacent vane portions 112 together
or sewing them up with a member such as a string, how-
ever, in such cases, there arises a problem that intersec-
tion preventing works require troublesome tasks.

<Structure of Artificial Feather (Comparative Example
2)>

[0036] In a comparative example 2, a cut-out portion
is provided in a vane portion, thereby making an overlap
amount T between the adjacent vane portions smaller
than that in the comparative example 1. By doing so,
occurrence of the intersection can easily be suppressed.
For example, in a state where the adjacent vane portions
112 do not substantially overlap with each other in Fig.
5 (T is substantially zero), the intersection does not easily
occur.

[0037] Fig. 6 is a perspective view illustrating an ar-
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rangement state of vane portions 212 of an artificial shut-
tlecock 1 in the comparative example 2. Fig. 7 is a sche-
matic top view of an arrangement state of the vane por-
tions 212 in the comparative example 2. Note that Fig. 6
and Fig. 7 illustrate only a part of a plurality of vane por-
tions 212 for convenience of description. Further, since
the structure thereof is similar to that in the comparative
example 1 with the exception of the vane portions, the
description thereof will be omitted.

[0038] As compared with the vane portion 112 in the
comparative example 1, the vane portion 212 in the com-
parative example 2 is formed with a cut-out portion 212a
atan end on one side in the width direction thereof (right-
and-left direction). As such, since the vane portions 212
in the comparative example 2 is provided with the cut-
out portion 212a, the length of each of the vane portions
212 in the width direction is shorter than the length of the
vane portion 112 in the width direction in the comparative
example 1. Thus, each overlap amount T between the
adjacent vane portions 212 is smaller than each overlap
amount T in the comparative example 1 (Fig. 5).

[0039] As such, by decreasing the overlap amount T,
the intersection of the adjacent vane portions 212 (re-
versal of overlapping state) does not easily occur, even
onimpactwhen a shuttlecockis hit. Thus, the intersection
of the vane portions 212 can be prevented. However, in
this comparative example 2, with the cut-out portion 212a
being provided in the vane portions 212, clearance S
between the adjacent vane portions 212 becomes great-
er than that in the comparative example 1.

[0040] Inthe artificial shuttlecock 1, flight trajectory and
rotation are controlled by air flow in each clearance S
between the vane portions. If the clearance S between
the adjacent vane portions 212 is too great as in this
comparative example 2, the number of revolutions is in-
creased to more than the appropriate value. As a result,
the flight trajectory greatly curves. In contrast, if the clear-
ance S is too small, the number of revolutions becomes
smallerthan the appropriate value. As aresult, the breaks
appropriate for the flight trajectory are not applied.

<Structure of Artificial Feather (Embodiment of the
Present Invention)>

[0041] Inanembodimentofthe presentinvention,even
when an overlap amount T between the vane portions is
reduced, the stable flight characteristics are to be ob-
tained regardless of the overlap amount, by appropriately
adjusting the clearance S.

[0042] Fig. 8 is a top view illustrating an arrangement
state of vane portions 12 of an artificial shuttlecock 1
according to an embodiment of the present invention.
Fig. 9 is a perspective view illustrating an arrangement
state of the vane portions 12 of the artificial shuttlecock
1 according to an embodiment of the present invention.
Fig. 10 and Fig. 11 are side views illustrating an arrange-
ment state of the vane portions 12 of the artificial shut-
tlecock 1 according to an embodiment of the present in-
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vention. These figures illustrate only a part of a plurality
of vane portions 12 for convenience of description.
[0043] Further, Fig. 12A to Fig. 12C are explanatory
diagrams illustrating an artificial feather 10 of the artificial
shuttlecock 1 according to an embodiment of the present
invention. Fig. 12A is a plan view of the artificial feather
10 when viewed from the front side. Fig. 12B is a plan
view of the artificial feather 10 when viewed from the back
side. Fig. 12C is an A-A cross-sectional diagram in Fig.
12A and Fig. 12B. Note that the members which have
already been described are denoted by the same refer-
ence numerals, and the descriptions thereof will be omit-
ted.

[0044] The vane portion 12 has a cut-out portion 12a
similar to the cut-out portion 212a of the vane portions
212 in the comparative example 2. This cut-out portion
12a is in such a shape that an overlap between the ad-
jacent vane portions 12 is reduced. Specifically, the cut-
out portion 12a is provided in a curved shape (concave
shape) corresponding to a curved shape (convex shape)
of aright-side end portion of the vane portion 12. Further,
the vane portion 12 has a flap portion 12b (corresponding
to a protruding portion) at a left end on the front side
thereof. This flap portion 12b protrudes toward another
vane portion 12 adjacent to the vane portion 12 (more
specifically, toward a direction intersecting a direction of
a face of another vane portion 12 adjacent to the vane
portion 12). In an embodiment of the present invention,
an angle 6 formed between the face of the vane portion
12 and the flap portion 12b in Fig. 12C is 90 degrees
(with an error of plus or minus several degrees).

[0045] Fig. 13 is a schematic top view of an arrange-
ment state of the vane portions 12 according to an em-
bodiment of the present invention when viewed from
above.

[0046] As described above, the vane portion 12 ac-
cording to an embodiment of the present invention is pro-
vided with the cut-out portion 12a and the flap portion
12b. The length of each vane portion 12 in the width di-
rection (right-and-left direction) is reduced by the cut-out
portion 12a being provided, and an overlap amount T
becomes smaller than that in the comparative example
1 (Fig. 5). For this reason, occurrence of the intersection
of the adjacent vane portions 12 can be prevented. Fur-
ther, since the flap portion 12b is provided, the clearance
S between the adjacent vane portions 12 can be adjusted
more appropriately than that in the comparative example
2 (Fig. 7). For this reason, a flight distance and rotation
canbe improved, thereby being able to obtain stable flight
characteristics.

[0047] Note that, in an embodiment of the present in-
vention, a thermoplastic resin is used for the vane portion
12. Further, the thermoplastic resin is used for the rachis
portion 14 as well. Then, the components of the artificial
feather 10 including the vane portion 12 is integrally man-
ufactured (molded) with a mold, not shown, using well-
known injection molding techniques such as two-color
molding and insert molding. By doing so, manufacturing
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costs can be reduced, and further an overlap amount T
and clearance S can be improved in accuracy.

[0048] As described hereinabove, the artificial shuttle-
cock 1 according to an embodiment of the presentinven-
tion includes the base portion 2 and a plurality of artificial
feathers 10 arranged in an annular form on the base por-
tion 2, and the artificial feathers 10 each include the vane
portion 12 and the rachis portion 14 supporting the vane
portion 12. Each vane portion 12 has the cut-out portion
12a, and has the flap portion 12b atan end portion thereof
on the cut-out portion 12a side, the flap portion 12b pro-
truding toward another vane portion 12 adjacent to such
each vane portion 12.

[0049] With the flap portion 12b being provided as
such, the clearance S between the adjacent vane por-
tions 12 can be appropriately adjusted. Thus, even in the
case where an overlap amount T is reduced, stable flight
characteristics (flight distance and rotation, etc.) can be
obtained.

[0050] Note that, in an embodiment of the present in-
vention, the cut-out portion 12a is provided in the vane
portion 12 at one end in the width direction thereof, it is
not limited thereto. For example, such cut-out portions
that an overlap amount between the adjacent vane por-
tions is reduced may be respectively provided at both
ends of each of the vane portions in the width direction.
However, if a cut-out portion is provided at one side as
in an embodiment of the present invention, an overlap
amount T can easily be reduced. Further, the cut-out por-
tion 12ais not necessarily provided. For example, a width
of the vane portion 12 may be reduced (narrowed) to
such an extent that the adjacent vane portions 12 man-
age to overlap each other, and the flap portion 12b may
be provided at an end of the vane portion in the width
direction.

[0051] Further, in an embodiment of the presentinven-
tion, the flap portion 12b is provided on the front side of
the vane portion 12, but it is not limited thereto. For ex-
ample, it may be provided on the back side of the vane
portion 12 (specifically, the back side of the end portion
not formed with the cut-out portion 12a). Further, in an
embodiment of the present invention, the flap portion 12b
is provided along the end portion of the vane portion 12,
but it is not limited thereto. For example, it may be ar-
ranged in parallel to the end portion and slightly closer
to the rachis portion 14. Alternatively, it may be arranged
not along the end portion (not in a curved manner) but
linearly.

[0052] Further, in an embodiment of the presentinven-
tion, the cut-out portion 12ais formed in a concave shape
in the vane portion 12, but it is not limited thereto. For
example, it may be formed linearly. Note that, since an
end portion of the vane portion 12 on a side not provided
with the flap portion 12b is in a convex shape, the cut-
out portion in a concave shape can make an overlap
amount T smaller.
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=== Variations ===
<Variation 1>

[0053] Fig. 14 is an explanatory diagram illustrating a
shape of a vane portion 12 in a variation 1.

[0054] In the variation 1, the cut-out portion 12a is
formed only in an upper portion in the vane portion 12.
Thus, an overlap amount T (diagonally shaded portion
in the figure) between the adjacent vane portions 12 is
not uniform over the positions in the overlap amount T in
the up-and-down direction. In this example, the overlap
amount T is increased around the center of the vane por-
tion 12in the up-and-down direction. As such, the overlap
amount T between the adjacent vane portions 12 does
not have to be uniform inthe up-and-down direction. Note
that structure is not limited to such structure as illustrated
in Fig. 14 but, for example, the cut-out portion 12a may
be formed at a position opposite to thatin Fig. 14 (in other
words, a lower portion of the vane portion 12).

[0055] Further, in this variation 1 as well, the flap por-
tion 12b should be provided along the end portion on the
cut-out portion 12a side in the vane portion 12. By doing
so, the clearance S can be appropriately adjusted, and
stable flight characteristics can be obtained.

<Variation 2>

[0056] Fig. 15 is an explanatory diagram illustrating a
shape of the vane portion 12 in a variation 2.

[0057] As understood from the figure, the vane portion
12 in the variation 2 varies, in protruding amount (protru-
sion length) of the flap portion 12b, with the upper side
and the lower side. Thus, the clearance S between the
adjacent vane portions 12 is not uniform over the posi-
tions in the clearance S in the up-and-down direction.
Specifically, as understood from the figure, the clearance
S increases with decreasing distance from a lower end,
and the clearance S decreases with decreasing distance
from an upper end. As such, an amount of the clearance
S may vary with the position in the clearance S in the up-
and-down direction.

[0058] Note thatstructure in which the clearance S var-
ies with the position in the vane portions is not limited to
this example. For example, an inverted case may be pos-
sible (that is, the clearance S decreases with decreasing
distance from the lower end, and the clearance S increas-
es with decreasing distance from the upper end).

<Variation 3>

[0059] Fig. 16 is an explanatory diagram illustrating a
skirt portion 4 in a variation 3. In the variation 3, using a
mold for integrally forming the skirt portion 4 (the artificial
feather 10 (the vane portion 12 and the rachis portion 14)
and the string-like member 3), the skirt portion 4 is inte-
grally formed by injection molding as illustrated in Fig. 16.
[0060] Note that, for this mold, such a mold in which
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the positions of the axes of the rachis portions 14 and
the angle of the vane portion is fixed is used.

[0061] As such, by integrally forming those portions in
the skirt portion 4 by injection molding, more manufac-
turing costs can be reduced, and further an overlap
amount T and clearance S can be improved in accuracy.

<Variation 4>

[0062] In variation 4, each of the cut-out portion 12a
and the flap portion 12b is formed by folding (bending)
the vane portion 12 of a sheet type (in a planner state).
[0063] Fig.17AandFig. 17B are explanatory diagrams
illustrating the vane portion 12 in the variation 4. In Fig.
17A is a diagram illustrating a state before folding, and
Fig 17B is a diagram illustrating a state after folding.
[0064] In this variation 4, the flap portion 12b and the
cut-out portion 12a, as illustrated in Fig. 17B, are formed
by folding back the vane portion 12 of a sheet type of Fig.
17A by making a valley fold along a dotted line of the
vane portion 12 of Fig. 17A.

[0065] As such, the cut-out portion 12a and the flap
portion 12b may be formed by folding back the vane por-
tion 12 of a planner state. Note that when the flap portion
12b is formed as in this variation 4, it is desirable that an
angle 6 of Fig. 12C is a sharp angle.

=== Qthers ===

[0066] The above embodiments of the present inven-
tion are simply for facilitating the understanding of the
present invention and are not in any way to be construed
as limiting the present invention. The present invention
may variously be changed or altered without departing
from its spirit and encompass equivalents thereof.

Claims
1. A shuttlecock comprising:

a base portion; and

a plurality of artificial feathers arranged in an an-
nular form on the base portion,

the artificial feathers respectively including vane
portions and rachis portions supporting the vane
portions,

each of the vane portions having a protruding
portion protruding, toward an other one of the
vane portions adjacent to the each of the vane
portions, in a direction intersecting a direction of
a face of the other one of the vane portions.

2. The shuttlecock according to claim 1, wherein
each of the vane portions has a cut-out portion at an

end portion in a width direction thereof.

3. The shuttlecock according to claim 2, wherein
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the protruding portion is provided at the end portion
of the each of the vane portions.

The shuttlecock according to claim 2 or 3, wherein

the protruding portion and the cut-out portion are
formed by bending the each of the vane portions of
a sheet form.

The shuttlecock according to any one of claims 1 to
4, wherein

the vane portions are respectively formed integrally
with the rachis portions.
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