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Description
TECHNICAL FIELD

[0001] The present invention relates to shuttlecocks,
and artificial feather for shuttlecocks.

BACKGROUND 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. Further, the rachises of the
feathers have high rigidity and high repulsion. Thus, a
unique flight performance that the initial velocity is fast
and the brakes are applied, and comfortable impression
when hitting natural feather shuttlecocks can be per-
ceived.

[0004] On the other hand, in artificial shuttlecocks us-
ing artificial feathers imitating feathers, although various
shape are devised to achieve enhancement of the
strength of the rachis and the weight close to that of nat-
ural feather shuttlecocks, there is a problem that air re-
sistance is different compared with natural feather shut-
tlecocks and flight performance is low.

[0005] Thus, for example, in Patent Literature 1, ap-
propriately adjusting air resistance by forming a thin por-
tion in the rachis portion of the artificial feather so as to
protrude from the body has been proposed.

Citation List
Patent Literature

[0006] [Patent Literature 1] International Publication
No. WO2011/021512 pamphlet

SUMMARY OF INVENTION
Technical Problem

[0007] However, if the thin portion is protruded from
the rachis portion, the weight of the rachis is increased,
and thereby the entire weight balance of the shuttlecock
deteriorates. Further, if the body of the rachis portion is
formed small to suppress the increased weight, rigidity
of the rachis portion would decrease. Consequently,
there is a problem on deterioration of behavior during
flight after hitting as compared to natural feather shuttle-
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cocks. Note that, although the rigidity of the rachis can
be enhanced by changing a material of the rachis portion,
the weight is generally increased if a material having high
rigidity is used. Thus, the flight performance such as that
of the natural feather shuttlecock cannot be achieved in
this case as well.

[0008] The present invention has been made in view
of such circumstances, and an object thereof is to en-
hance flight performance by improving air resistance.

Solution to Problem

[0009] A primary aspect of the invention to achieve the
above advantage is a shuttlecock including: a base por-
tion; and a plurality of artificial feathers arranged in an
annular form on the base portion, the plurality of the ar-
tificial feathers respectively including sheet-like vane por-
tions and rachis portions supporting the vane portions,
one end of each of the rachis portions being fixed to the
base portion, each of the vane portions including a rib in
aportion on a tip end side thereof with respect to another
end of each of the rachis portions in an extending direc-
tion of the rachis.

Advantageous Effects of Invention

[0010] According to the shuttlecock of the present in-
vention, flight performance can be enhanced.

[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.

Fig. 4A and Fig. 4B are explanatory diagrams of the
artificial feather in the comparative example.

Fig. 5 is a perspective view illustrating a structure of
the artificial feather in a first embodiment.

Fig. 6 is a cross-sectional view taken along line A -
Ain Fig. 5.

Fig. 7 is a view for explaining a position of a rachis
end of a rachis portion.

Fig. 8 is a view illustrating a variation of the first em-
bodiment.

Fig. 9 is a perspective view illustrating a structure of
the artificial feather in a second embodiment.

Fig. 10 is a cross-sectional view taken along line A
- A'in Fig. 9.

Fig. 11A and Fig. 11B are explanatory diagrams of
the artificial feather in a third embodiment.
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Fig. 12A to Fig. 12D are explanatory diagrams illus-
trating a structure of the artificial feather in a fourth
embodiment.

Description of Embodiments
=== 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 plu-
rality of the artificial feathers respectively including sheet-
like vane portions and rachis portions supporting the
vane portions, one end of each of the rachis portions
being fixed to the base portion, each of the vane portions
including a rib in a portion on a tip end side thereof with
respect to another end of each of the rachis portions in
an extending direction of the rachis. This rib may be ex-
tended in a portion from the rachis end portion to the tip
end of the vane portion (hereinafter, referred to as a blade
portion).

[0015] According to such a shuttlecock, the portion on
the tip end side of the vane portion is not restricted by
the rachis, and thus it becomes possible for this portion
to move freely during flight. By appropriately adjusting
the range of this portion and the rib to be formed, the air
resistance during flight can be improved, and thereby
flight performance can be enhanced.

[0016] It is preferable that, in such a shuttlecock, the
adjacent artificial feathers of the plurality of the artificial
feathers are arranged on the base portion in such a man-
ner as to form an overlapped portion where each of the
vane portions is overlapped, the other end of each of the
rachis portions is positioned on the tip end side with re-
spect to the overlapped portion in the extending direction
of the rachis.

[0017] According to such a shuttlecock, occurrence of
a phenomenon (hereinafter, referred to as intersection)
where the overlapping state of the adjacent blade por-
tions is reversed can be suppressed.

[0018] It is preferable that, in such a shuttlecock, the
rib is formed along the extending direction of the rachis.
[0019] According to such a shuttlecock, air resistance
during flight can be made appropriate.

[0020] Insuch ashuttlecock, each of the vane portions
is formed by sticking a first sheet member and a second
sheet member together, the rib may be formed on the tip
end side with respect to the other end of each or the
rachis portions by sandwiching each of the rachis por-
tions between the first sheet member and the second
sheet member.

[0021] According to such a shuttlecock, the rib can be
certainly formed on the tip end side with respect to the
rachis end.

[0022] In such a shuttlecock, each of the rachis por-
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tions and the rib are a rachis member provided so as to
support each of the vane portions, and may be formed
by allowing the rachis member, having a weakened por-
tion at a position corresponding to the other end of each
of the rachis portions, to be snapped at the weakened
portion.

[0023] According to such a shuttlecock, when the arti-
ficial feathers are arranged on the base portion during
the production process, the positioning thereof is easily
performed.

[0024] Further, an artificial feather for a shuttlecock,
which is arranged in an annular form on a base portion
of the shuttlecock will become apparent which includes:
a sheet-like vane portion and a rachis portion supporting
the vane portion, one end of the rachis portion being fixed
to the base portion, the vane portion including a rib in a
portion on a tip end side thereof with respect to another
end of the rachis portion in an extending direction of the
rachis.

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

[0025] 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.
[0026] The artificial shuttlecock 1 includes the base
portion 2, a plurality of artificial feathers 10 imitating nat-
ural feathers, and a string-like member 3 for fixing the
artificial feathers 10 one another. 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 a flatface. The bases of the plurality of artificial feath-
ers 10 are embedded in an annular form along the cir-
cumference of this flat face. The plurality of artificial feath-
ers 10 are arranged in such amanner that each clearance
therebetween increases with distance from the base por-
tion 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 ad-
jacent thereto. Thus, a skirt portion 4 is formed with a
plurality of artificial feathers 10. The plurality of artificial
feathers 10 are fixed to one another with the string-like
member 3 (for example, a cotton thread).

<Structure of Artificial Feather (Comparative Example)>

[0027] Fig. 3 is an external view of an artificial feather
10 in a comparative example. Further, Fig. 4A and Fig.
4B are explanatory diagrams of the artificial feather 10
in the comparative example. 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
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from the back side. Note that, in these drawings, the
members which have already been described are denot-
ed by the same reference numerals.

[0028] The artificial feather 10 includes a vane portion
12 and a rachis portion 14. The vane portion 12 is a por-
tion corresponding to a vane of a natural feather, and the
rachis portion 14 is a portion corresponding to a rachis
of a natural feather. In the drawings, an up-and-down
direction is defined along the rachis portion 14, and the
side on which the vane portion 12 is provided is defined
as "up" while the opposite side is defined as "down". Fur-
ther, in the drawings, a right-and-left direction is defined
along a direction (width direction) of the vane portion 12
extending from the rachis portion 14. Further, in the draw-
ings, 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
drawings.

[0029] Thevane portion 12is a sheet memberimitating
the shape of the vane of a natural feather. The vane por-
tion 12 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 12, in order to prevent fibers of the non-
woven fabric from being loosen when the shuttlecock is
hit. The reinforcement coating can be formed by applying
aresin, and various methods are employed therefor such
as a dip method, a spray method, a roll coat method and
the like. Note that, the reinforcement coating may be
formed on a single side of the vane portion 12 or both
sides thereof. Further, the reinforcement coating may be
formed on the whole surface of the vane portion 12 or a
part thereof. Further, the shape of the vane portion 12 is
not limited to the shape illustrated in the drawings. For
example, the vane portion 12 may be in an elliptical
shape.

[0030] The rachis portion 14 is an elongated member
imitating the shape of a rachis of a natural feather, as
well as the member supporting the vane portion 12. 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 12, and a calamus portion 14B pro-
truding from the vane portion 12. 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).
A rachis end 142 (the lower end of the calamus portion
14B) of the rachis portion 14 is embedded in the base
portion 2 and fixed to the base portion 2. On the other
hand, arachis end 141 (the upper end of the vane support
portion 14A) of the rachis portion 14 coincides with the
upper end of the vane portion 12.

[0031] Therachis portion 14 inthe drawingisillustrated
in a quadrangle shape in cross section. However, the
sectional shape of the rachis portion 14 may be in arhom-
bic shape, a circular shape, or an elliptical shape. Further,
the sectional shape of the rachis portion 14 may be in a
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partially protruding shape such as a T-shape or a cross-
shape in order to enhance the strength of the rachis por-
tion 14. Further, the sectional shape of the rachis portion
14 may be in different shapes in the up-and-down direc-
tion so as to be, for example, in a circular shape on the
upper side and a quadrangle shape in the lower side.
Further, the rachis portion 14 in the drawing is formed
such thatthe size of the sectional shape thereof becomes
larger towards the lower side. However, the size of the
sectional shape may be uniform in the up-and-down di-
rection without any change, or the size of the sectional
shape may be changed in a smooth manner. This also
applies to the following embodiments.

[0032] Further, the rachis portion 14 and the vane por-
tion 12 may be separated or integrated. For example,
when a resin is used as a material of the rachis portion
14 and the vane portion 12, the rachis portion 14 and the
vane portion 12 can be integrally molded by injection
molding using a mold. Further, the rachis portion 14 and
the vane portion 12 can be integrally formed of different
materials by injection molding (two-color molding) using
two kinds of materials (resins). Note that, the rachis por-
tion 14 and the vane portion 12 of this example (compar-
ative example) are integrally formed by the two-color
molding described above.

[0033] Further, the vane portion 12 may be supported
on the back side of the vane support portion 14A, or the
vane portion 12 may be supported on the front side of
the vane support portion 14A. Further, the vane portion
12 may be structured with two sheets and may be struc-
tured such that the vane support portion 14A is sand-
wiched between two sheets of the vane portion 12. Fur-
ther, the vane portion 12 may be embedded into the in-
side of the vane support portion 14A.

<Flight Performance>

[0034] The natural feather shuttlecock can reasonably
reduce speed by an appropriate air resistance. Thus, a
unique flight performance that the initial velocity is fast
and the brakes are applied can be perceived by the nat-
ural feather shuttlecock. On the other hand, the flight per-
formance described above cannot be perceived by the
artificial shuttlecock 1 using the artificial feathers 10 since
the air resistance is different compared to the natural
feather shuttlecock. Further, the shuttlecock is largely
deformed when being hit, and flies while restoring the
deformation. Since the rachis of the natural feather shut-
tlecock has high rigidity, the shuttlecock is restored to an
original shape regardless of the number of accumulated
hits. The air resistance becomes large by this restoration
and the brakes are applied. On the other hand, in the
artificial shuttlecock 1, since the rachis portion 14 is
formed with resin, the shuttlecock cannot be restored to
the original shape in accordance with the number of ac-
cumulated hits. That is, since an external diameter of
sixteen vane portions 12 arranged in an annular form on
the base portion 2 varies from an original external diam-
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eter, air resistance also varies. Thus, the flight perform-
ance gradually becomes worse as the hitting is repeated.
[0035] In order to enhance flight performance, chang-
ing rigidity of material, or a method using air resistance
to be received during flight is commonly applied. Gener-
ally, if the rigidity is enhanced (a material having high
rigidity is used), the weight is increased. When the weight
is increased, the weight balance of the whole shuttlecock
becomes worse, and consequently, behavior during flight
after hitting deteriorates. Thus, in the present embodi-
ment, air resistance is used to enhance flight perform-
ance. Then, in the following embodiments, air resistance
is increased without substantially increasing or decreas-
ing the weight. Specifically, the flight performance is en-
hanced by improving the structure of a tip end of the vane
portion which is susceptible to air resistance during flight.

=== First Embodiment ===

[0036] Fig. 5 is a perspective view illustrating a struc-
ture of the artificial feather 20 in a first embodiment. Fur-
ther, Fig. 6 is a cross-sectional view taken along line A -
AinFig. 5. The artificial feather 20 of the firstembodiment
has a vane portion 22 and a rachis portion 24. The vane
portion 22 and the rachis portion 24 correspond to the
vane portion 12 and the rachis portion 14 of the compar-
ative example, respectively, and are integrally formed by
two-color molding. However, the rachis portion 24 of the
first embodiment is not provided up to a top end (tip end)
of the vane portion 22. In other words, the vane portion
22 has a portion that is not restricted by the rachis, on
the upper side (tip end side in the extending direction of
the rachis) from the rachis end 241 of the rachis portion
24. Since the rachis of the natural feather shuttlecock
has higher rigidity than the vane thereof, the vane portion
22 of the artificial shuttlecock has lower rigidity than the
rachis portion 24 thereof.

[0037] Further, the vane portion 22 has a rib 22a. The
rib 22ais formed by the same material as the vane portion
22, and provided in such a manner as to protrude in a
convex shape on the extension of the rachis of the rachis
portion 24 in the portion on the upper side from the rachis
end 241 inthe vane portion 22. That s, the artificial feath-
er 20 has a structure in which the rib 22a of the vane
portion 22 is formed instead of the rachis of the rachis
portion 24, in the portion on the top end side of the vane
portion 22.

[0038] Inthe case of the artificial feather 10 of the com-
parative example, the rachis portion 14 has been provid-
ed up to the top end of the vane portion 12. Thus, the
movement of the vane portion 12 has been restricted by
the rachis portion 14 in the extending direction of the
rachis of the rachis portion 14. On the other hand, the
artificial feather 20 has a portion, on the top end (tip end)
side of the vane portion 22, which is not restricted by the
rachis of the rachis portion 24. Further, the rib 22a pro-
vided inthat portion is formed by the same material (resin)
as the vane portion 22. That is, the portion of the vane
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portion 22 which is upper from the rachis end 241 bends
more easily in the normal direction of the surface of the
vane portion 22 than other portions. Therefore, since the
top end (tip end) side of the vane portion 22 is not re-
stricted by the rachis of the rachis portion 24, the portion
on the upper side from the rachis is easy to move freely
during flight compared to the comparative example.
[0039] Fig. 7 is a view for explaining a position of a
rachis end 241 of a rachis portion 24. As explained in
Fig. 1 and Fig. 2, in a case where the artificial feather 20
is applied to the artificial shuttlecock 1, each of the arti-
ficial feathers 20 (vane portions 22) is arranged in such
a manner as to overlap with another one of the artificial
feathers 20 (vane portion 22) adjacent thereto (diagonally
shaded portion in Fig. 7). In the present embodiment, as
shown in Fig. 7, the rachis end 241 of the rachis portion
24 is on the upper side (tip end side) with respect to this
overlapping portion (hereinafter, also referred to as a
overlapped portion).

[0040] This is because, if the rachis end 241 is on the
lower side from the overlapped portion, a phenomenon,
where overlapping state of the adjacent vane portions 22
is reversed on impact when the shuttlecock is hit, easily
occurs. As shown in the drawings, the position of the
rachis end 241 is arranged on the upper side with respect
to the overlapped portion of the adjacent vane portions
22, and thus occurrence of intersection in which the ad-
jacent blade portions are reversed can be suppressed.
[0041] As described hereinabove, the artificial feather
20 of the present embodiment includes the sheet-like
vane portion 22, and the rachis portion 24 in which the
rachis end 242 is fixed to the base portion 2 to support
the vane portion 22. The vane portion 22 has a portion
on the tip end side thereof with respect to the rachis end
241 of the rachis portion 24 in the extending direction of
the rachis, and the rib 22a is formed in that portion.
[0042] In this manner, in the artificial feather 20, since
the tip end side of the vane portion 22 is not restricted
by the rachis during flight, the artificial feather 20 is easy
to move more freely compared to the artificial feather 10
of the comparative example. Thus, the air resistance dur-
ing flight can be improved by applying this artificial feather
20 to the artificial shuttlecock 1, and thereby the flight
performance can be enhanced.

[0043] Note that, the artificial feather 20 may be applied
to all of the sixteen vanes of the artificial shuttlecock 1,
or the artificial feather 10 and the artificial feather 20 may
be combined to be used. For example, several feathers,
of sixteen artificial feathers 10 of the artificial shuttlecock
1in Fig. 1 and Fig. 2, may be changed to the artificial
feathers 20.

<Variation of First Embodiment>

[0044] Fig. 8 is a view illustrating a variation of the first
embodiment. In the first embodiment described above,
therib 22a has been formed on the extension of the rachis
of the rachis portion 24. Further, only one rib 22a has
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been formed for one artificial feather 20.

[0045] In this variation, two ribs 22a are formed. Fur-
ther, two ribs 22a are formed along the rachis not on the
extension of the rachis of the rachis portion 24, but on
both right and left sides of the rachis. In this case as well,
the flight performance can be enhanced. Note that, the
two ribs 22a may not symmetrically arranged with respect
to the rachis. Further, the number of ribs 22a may be two
or more. Further, it would be enough if the rib 22a is
formed in the portion thatis onthe upper side with respect
to the rachis end 241 in the vane portion 22, the rib 22a
may not be formed along the rachis direction. For exam-
ple, the rib 22a may be obliquely formed with respect to
the rachis.

[0046] Further, in the present embodiment, the shape
(sectional shape) of the rib 22a is a trapezoid, but it is
not limited thereto. For example, the sectional shape
thereof may be a rectangle, a triangle, a polygon, a sem-
icircle or the like.

=== Second Embodiment ===

[0047] In a second embodiment, a structure of the ar-
tificial feather differs from that of the first embodiment.
[0048] Fig. 9 is a perspective view illustrating a struc-
ture of the artificial feather 30 of the second embodiment.
Further, Fig. 10 is a cross-sectional view taken along line
A - Ain Fig. 9. The artificial feather 30 of the second
embodimentincludes a vane portion 32 and a rachis por-
tion 34.

[0049] The rachis portion 34 is a member having the
same structure as the rachis portion 24 of the first em-
bodiment, and rachis ends 341, 342 correspond to the
rachis ends 241, 242, respectively. On the other hand,
the vane portion 32 has two vane-like sheet members (a
first sheet member 321 and a second sheet member
322). The vane portion 32 is formed by sticking the first
sheet member 321 and the second sheet member 322
together so as to sandwich the rachis portion 34 there-
between. In this case, similar to the first embodiment, the
rachis end 341 of the rachis portion 34 is on the lower
side from the tip end of the vane portion 32. Further, the
vane portion 32 has a convex portion 32a formed therein.
[0050] The first sheet member 321 is formed by a non-
woven fabric and arranged on the front side of the vane
portion 32. Note that, as a nonwoven fabric, a long-fiber
nonwoven fabric is used, and a reinforcement coating is
formed on a surface of the sheet member.

[0051] The second sheet member 322 is formed by a
foamed sheet, and arranged on the back side of the vane
portion 32.

[0052] The convex portion 32a (corresponding to a rib)
is formed on the upper side (tip end side) with respect to
the rachis end 341 of the rachis portion 34. This convex
portion 32a is formed by sticking the first sheet member
321 and the second sheet member 322 together so as
to sandwich the rachis portion 34 therebetween. That is,
since the rachis portion 34 has a thickness, when the
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rachis portion 34 is sandwiched between the first sheet
member 321 and the second sheet member 322 and the
first and second sheet members are stuck together, a
space where the first sheet member 321 and the second
sheet member 322 are not completely adhered to each
other is formed on the tip end side with respect to the
rachis end 341, and thereby the convex portion 32a is
formed (see Fig. 10). The same effect as the rib 22a of
the first embodiment can be obtained by this convex por-
tion 32a.

[0053] Inthis way, in the second embodiment, the con-
vex portion 32a is certainly formed on the tip end side
with respect to the rachis end by sticking the first sheet
member 321 and the second sheet member 322 so as
to sandwich the rachis portion 34 therebetween. Further,
also in the second embodiment, the vane portion 32 has
a portion that is not restricted by the rachis, on the tip
end side with respect to the rachis end of the rachis por-
tion 34 in the extending direction of the rachis, and the
convex portion 32a is formed in that portion. Thus, by
using the artificial feather 30 of this second embodiment
as a vane of the artificial shuttlecock 1, the air resistance
can be improved in the same manner as the first embod-
iment, and thereby the flight performance can be en-
hanced.

[0054] Note that, also in the second embodiment, it is
preferable that the rachis end 341 of the rachis portion
34 is positioned on the tip end side with respect to the
overlapped portion of the adjacent vane portions 32 (see
diagonally shaded portion in Fig. 7). In this way, occur-
rence of intersection where the adjacent blade portions
are reversed can be suppressed.

[0055] Further, in the present embodiment, the first
sheet member 321 is arranged on the front side of the
vane portion 32, and the second sheet member 322 is
arranged on the back side thereof. However, an inverted
case may be possible. Thatis, the second sheet member
322 may be arranged on the front side of the vane portion
32, and the first sheet member 321 may be arranged on
the back side thereof.

=== Third Embodiment ===

[0056] A third embodiment differs from the embodi-
ments described above in the structure of the rachis por-
tion and the vane portion.

[0057] Fig. 11AandFig. 11B are explanatory diagrams
of an artificial feather 40 in the third embodiment.
[0058] As illustrated in Fig. 11A, the artificial feather
40 includes a vane portion 42 and a rachis portion 44.
Note that, the vane portion 42 of the third embodiment
is formed in such a manner as to sandwich the rachis
portion 44 between two sheet members as same as the
second embodiment. However, in the drawing, only one
sheet member is illustrated for convenience of explana-
tion.

[0059] As illustrated in the drawing, the rachis portion
44 (corresponding to a rachis member) of the third em-
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bodiment is formed up to the top end of the vane portion
42. Further, a depressed portion 44a (corresponding to
a weakened portion) is formed at the top end portion of
the rachis portion 44, and the width at the depressed
portion 44a in the right-and-left direction is much shorter
than the width at other portions. Thereby, the rachis por-
tion 44 is allowed to easily snap (for example, on impact
by one hit) at the position of the depressed portion 44a.
[0060] Since the rachis portion 44 snaps at the de-
pressed portion 44a, the rachis portion 44 is separated
into arachis portion 44’ and afragment 43 (corresponding
to a rib) as illustrated in Fig. 11B. Further, a part where
the depressed portion 44a has been formed in the rachis
portion 44 becomes arachis end 441 of the rachis portion
44’

[0061] The fragment 43 is formed in a portion on the
tip end side of the vane portion 42 with respect to the
rachis end 441 of the rachis portion 44’ in the extending
direction of the rachis. Further, since the fragment 43 is
separated from the rachis portion 44’ while being fixed
to the vane portion 42, the portion where the fragment
43 is formed in the vane portion 42 is not restricted by
the rachis of the rachis portion 44’

[0062] Thus, by using the artificial feather 40 of this
third embodiment as a vane of the artificial shuttlecock
1, the airresistance can be improved in the same manner
as the embodiments described above, and thereby the
flight performance can be enhanced. Further, while there
is no rachis at the tip end of the vane portion in the em-
bodiments described above, the rachis is arranged up to
the tip end in the present embodiment (Fig. 11A). There-
fore, in manufacturing the artificial shuttlecock 1, when
the artificial feather 40 is arranged on the base portion
2, the positioning is easier than that in the embodiments
described above.

[0063] Note that, in the present embodiment, the de-
pressed portion 44a has a width (length in the right-and-
left direction) being shorter than that of other portions.
However, it would be enough if it is easy to snap at the
depressed portion, and other shapes may be possible.
For example, the thickness between the front side and
the back side may be thin.

[0064] Further, it is preferable that the rachis end 441
of the rachis portion 44’ is located on the tip end side with
respect to the overlapped portion of the adjacent vane
portions 42, in the third embodiment as well. In this man-
ner, occurrence of intersection where the adjacent blade
portions are reversed can be suppressed.

=== Fourth Embodiment ===

[0065] In a fourth embodiment, the structure of the
vane portion differs from that of the embodiments de-
scribed above.

[0066] Fig. 12A to Fig. 12D are explanatory diagrams
illustrating a structure of an artificial feather 50 in the
fourth embodiment. The artificial feather 50 includes a
vane portion 52, a rachis portion 54, and rib 52a. Note
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that, the vane portion 52, the rachis portion 54, a rachis
end 541, and rib 52a correspond to the vane portion 22,
the rachis portion 24, the rachis end 241, and the rib 22a
of the first embodiment, respectively, and have a similar
structure thereto. Therefore, the description thereof will
be omitted.

[0067] The artificial feather 50 of Fig. 12A has a slit
521 on the vane portion 52. The slit 521 is formed in a
V-shape in a portion on the tip end side with respect to
the rachis end 541 of the rachis 54 in the vane portion
52. By providing such a slit 521, a portion which is on an
outer side (right side in the drawing) from the slit 521 with
respect to the rachis is not restricted by the rachis. Thus,
this portion is allowed to move freely. Therefore, air re-
sistance can be improved by applying this artificial feath-
er 50 to the artificial shuttlecock 1, and thereby the flight
performance can be enhanced. Note that, it is preferable
that the top end of the slit 521 is positioned on the upper
side (tip end side) with respect to the overlapped portion
of the vane portion 52. More preferably, the bottom end
of the slit 521 is also positioned on the upper side (tip
end side) with respect to the overlapped portion of the
vane portion 52. In this manner, occurrence of intersec-
tion where the adjacent blade portions are reversed can
be suppressed.

[0068] Note that, itis preferable that a forming position
of the slit 521 is a position equivalent to the downstream
side of the rotational direction of the artificial shuttlecock
1. Further, in Fig. 12A, only one slit 521 is formed on one
vane portion 52, but it is not limited thereto and a plurality
of slits may be formed. For example, the slit 521 may be
provided on the opposite side (left side in the drawing)
with respect to the rachis.

[0069] The artificial feather 50 of Fig. 12B has a slit
522 on the vane portion 52. The slit 522 is linearly formed
in a portion on the tip end side with respect to the rachis
end 541 of the rachis 54 along the extending direction of
the rachis. Further, the artificial feather 50 of Fig. 12C
has a slit 523 on the vane portion 52. The slit 523 is
formed linearly in an oblique direction with respect to the
extending direction of the rachis, in the portion on the tip
end side with respect to the rachis end 541 of the rachis
54.

[0070] Note that, since the forming positions of the slit
522 and the slit 523 and the number thereof are similar
tothose of slit521 described above, the description there-
of will be omitted. In these cases as well, air resistance
can be improved by applying them to the artificial shut-
tlecock 1, and thereby flight performance can be en-
hanced.

[0071] Note that, in a case where each of the slits (slit
521, 522, 523) is provided as in Fig. 12A to Fig. 12C,
stress easily concentrates on the end portion (bottom
end) of each slit, and the vane portion is easily torn at
this portion. Therefore, it is preferable that the vane por-
tion 52 is formed by sticking two sheet members as in
the second embodiment. Further, it is preferable that a
nonwoven fabric and a foamed sheet are used for the
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two sheet members. If two foamed sheets are stuck to-
gether, there is a possibility of occurrence of breakage
on impact due to low tear strength.

[0072] The artificial feather 50 of Fig. 12D has a pro-
trusion 524 in the vane portion 52. The protrusion 524 is
provided in a substantially triangular shape in such a
manner as to protrude to the upper side from the top end
of the vane portion 52. This protrusion 524 is allowed to
freely move without being restricted by the rachis 54.
Note that, in the drawing, only one protrusion 524 is
formed for one vane portion 52, butitis not limited thereto
and a plurality of protrusions may be formed. For exam-
ple, the protrusion 524 may also be provided on the op-
posite side (left side in the drawing) with respect to the
rachis 54. Air resistance can be improved by applying
the artificial feather 50 provided with the protrusion 524
to the artificial shuttlecock 1 in this way, and thereby flight
performance can be enhanced. Note that, the shape of
the protrusion 524 is not limited to a triangle. Forexample,
the shape thereof may be a semicircle or a trapezoid.

=== Others ===

[0073] 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.

Reference Signs List
[0074]

1 artificial shuttlecock,

2 base portion,

3 string-like member,

4 skirt portion,

10, 20, 30, 40, 50 artificial feather,
12, 22, 32, 42, 50 vane portion,

14, 24, 34, 44, 44’, 54 rachis portion,
14A vane support portion,

14B calamus portion,

141, 241, 341, 441, 541 rachis end, 142, 242, 342
rachis end,

22a, 52arib,

321 first sheet member,

322 second sheet member,

32a convex portion,

43 fragment

44a depressed portion,

521, 522, 523 slit,

524 protrusion

Claims

1. A shuttlecock comprising:
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a base portion; and

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

the plurality of the artificial feathers respectively
including sheet-like vane portions and rachis
portions supporting the vane portions, one end
of each of the rachis portions being fixed to the
base portion,

each of the vane portions including a rib in a
portion on a tip end side thereof with respect to
another end of each of the rachis portions in an
extending direction of the rachis.

A shuttlecock according to claim 1, wherein

the adjacent artificial feathers of the plurality of the
artificial feathers are arranged on the base portion
in such a manner as to form an overlapped portion
where each of the vane portions is overlapped,

the other end of each of the rachis portions is posi-
tioned on the tip end side with respect to the over-
lapped portion in the extending direction of the ra-
chis.

A shuttlecock according to claim 1 or 2, wherein
the rib is formed along the extending direction of the
rachis.

A shuttlecock according to any one of claims 1 to 3,
wherein,

each of the vane portions is formed by sticking a first
sheet member and a second sheet member togeth-
er,

therib is provided by sandwiching each of the rachis
portions between the first sheet member and the sec-
ond sheet member so as to form, on the tip end side
with respect to the other end of each of the rachis
portions, a space where the first sheet member and
the second sheet member are not adhered.

A shuttlecock according to any one of claims 1 to 3,
wherein

each of the rachis portions and the rib are a rachis
member provided so as to support each of the vane
portions, and are formed by allowing the rachis mem-
ber, having a weakened portion at a position corre-
sponding to the other end of each of the rachis por-
tions, to be snapped at the weakened portion.

An artificial feather for a shuttlecock, which is ar-
ranged in an annular form on a base portion of the
shuttlecock, comprising:

a sheet-like vane portion and

arachis portion supporting the vane portion, one
end of the rachis portion being fixed to the base
portion,

the vane portion including a rib in a portion on a
tip end side thereof with respect to another end
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of the rachis portion in an extending direction of
the rachis.
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