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POPPLEWELL (54) SHUTTLECOCKS  / (71)  We, DUNLOP  LIMTTED/a  section, the
closed end being provided with 50 British Company of Dunlop House, Ryder  a
centrally-disposed nose stem which ex- Street, St. James's, London S.W.1, d
here-  tends from the base of the 'U' and away from by declare the
invention, for which we pray  the skirt to provide anchorage means for a 5
that a patent may be granted to us, and the  striking cap. method by which
it is to be performed, to be    The longitudinal axis of the end-ring will
55 particularly described in and by the follow-  normally be substantially
coincident with ing statement:-                      the longitudinal axis
of the skirt. This invention relates to shuttlecocks and    By means of
this invention, a shuttlecock 10 particularly skirts therefor. Shuttlecocks
skirt having an end-ring of low radial rigidity have basically two
portions, one being the  can be provided, by virtue of the absence of60 cap
or striking portion and the other being  radially extending components in
the end- the skirt portion which provides the flight  ring region of the
skirt. One disadvantage of characteristics. The invention is concerned
using a rigid end-ring is hat this results in an 15 with skirts moulded,
for example by an  abrupt change in stiffness from the ring to
injection-moulding technique, from a suit-  the stem, and the skirt is
consequently more 65 able plastics material, and with shuttlecocks  liable
to breakage. incorporating such skirts.             There are two
conflicting features to be Moulded shuttlecocks skirts are well  optimised
in the end construction. These are 20 known. They usually comprise a number
of  the need for the skirt to be flexible in order diverging stems or vanes
which define a   to reduce the risk of breakage on impact 70 cone-like
structure. In the case of a skirt  and the need for the skirt to be stiff
so that it moulded in one piece, the ends of these   will recover quickly
from deformation on stems which converge at the convergent end  impact. In
skirts of the invention, the end- 25 of the skirt i.e. the 'root ends  of
the stems   ring can be made more radially flexible than are normally
joined together to form a   is conventional without deleteriously affect-
75 continuous ring, referred toas the 'end-ring'.  in the overall recovery
properties of the A number of variations of this basic  skirt. design have
been postulated but a typical,    The axial length of the end-ring is
prefer- 30 widely-used type of moulded skirt is  ably in the range 2 to 10
mm, e.g. 3 to 8 mm, illustrated in Figure 1 of the accompanying   whilst
its internal diameter can for example  80 drawings. This shows a
longitudinal section   be in the range 4 to 12 mm, especially 6 to 9
through a conventional moulded shuttle-  mm. The wall tickness of the
end-ring is cock without the striking cap.        preferably from 0.3 to 1
mm. 35   The present invention is particularly    A  further advantage of
shuttlecocks concerned to provide a moulded skirt  according to the
invention is that the nose- 85 having improved physical characteristics
stem feature results in there being relatively when the shuttlecock is
struck by a racket.  little solid material inside the striking cap of The
present invention provides an in-  the shuttlecock; the cushioning effect
of the 40 tegrally moulded shuttlecock skirt compris-  cap is thus improved
ing a plurality of diverging stems which de-    Since the nose-end of a
shuttlecock is to  90 fine a substantially frusto-conical structure,  be
enclosed in a striking cap, satisfactory and whose ends at the convergent
end of the  bindin means must be used to ensure that skirt form an end-ring
comprising a hollow   the skirt and cap do not part company in 



45 cylinder, that end of the cylinder remote  use. This may be achieved by
any conveni- from  the substantially frusto-conical  ent means including
adhesion  and/or 95 structure being closed by an outwardly-  mechanical
locking. One type of striking convex wall to form  a member of sub-  cap
now widely used is made of foamed stantially 'U'-shaped longitudinal cross-
plastics material. It can be forced over,    2
1,479,961                                   2 allowed to shrink around or
moulded onto a  able cap is shown in Figure 5.           65 suitable
projection  on the  nose-end of the  It will  be  appreciated that in
comparison skirt to give a mechanical lock.       with the nose end of
Figure 1, the onose end Thus in another preferred embodiment of  of the
shuttlecock of  Figure 2 can be set 5  the invention, the nose-stem of the
skirt has  more deeply  into the end  cap shown   in a radial extension
attached to it. This ex-  cross-section in Figure 5. This can give extra
70 tension is preferably a disc. The disc pro-    protection to the stems
or vanes at one of vides the required projection from the stem   their most
vulnerable points. i.e. at and for the mechanical locking with the cap.
immediately adjacent  end-ring. Since 10    The disc is conveniently
provided as a  such points can  be set  inside the end cap. separate
moulding with a central hole to    the effective length of the shuttlecock
with  75 accommodate the stem and may be attached  the striking cap
attached can be kept to the nose-stem  by any conventional  constant by a
corresponding increase in the means. For example, it can be adhered or
length of the skirt to offset the extra nose-end 15 spun-welded to the stem
or the end of the    length enclosed in the cap. stem  can  be peened after
the disc has been    As indicated above the shuttlecock skirts  80 fitted
on it. The disc must be sufficiently stiff                    of this
invention can be conveniently    made to prevent the skirt being pulled out
of the  by injection moulding from a suitable cap. However as shuttlecocks
mustbe light. plastics material. Suitable  materials are 25 produce
shuttlecocks having  different     plastics by injection at the  nose-
characteristics.                         stem end, i.e. the nose-stem
corresponding    90 A  further useful advantage of the nose-      to the
injection inlet port of the mould. stem  feature of the invention  is that
it en- ables the nose-end to be set further into the    WHAT WE CLAIM IS:-
30 striking cap than with conventional  shuttle-         1. An
integrally-moulded shuttlecock skirt cocks without changing the basic
external  comprising a plurality of diverging configuration shape or weight
of the cap.  which define a substantially frusto-conical   95 The invention
will  now be  further de-  structure, and whose ends at the convergent
scribed, by way of example only, with refer-   end of the skirt form an
end-ring comprises 35 ence. to the accompanying drawings, in      a hollow
cylinder. that end of the cylinder which:- structure being  closed by an
outwardly- Figure 1 is alongitudinal cross-section   convex wall  to   form
a member of sub-    100 through a conventional shuttlecock  skirt;
stantially  'U'-shaped  longitudinal cross- Figure 2 is  a longitudinal
section, the  closed end being provided with 40 through a skirt according
to the present  a centrally-disposed nose ,stem which ex- invention;
tends from the base of the 'U' and away from  105 Figure 3 is an enlarged
section of the end  the skirt to provide anchorage means for ring of the
skirt of Figure 2;                    striking  cap. Figure 4 is a
perspective view of the    2. A shuttlecock skirt according  to claim 1 45
shuttlecock of Figure 2  provided with a disc  in which the axial length of
the end ring isin for locking the cap;                     the  range 2 to
10 mm.                     110 Figure 5 is a cross-section of a suitable
3.A shuttlecock skirt according to claim 2 



cap.                                   in which the axial length of  the
end ring is in The shuttlecock skirt shown in Figure 2   the range 3 to 8
mm. 50 has stems 1 whose ends at the convrgent    4. A shuttlecock skirt
according to any end of the skirt form an elongated end ring  2   one of
claims 1 to 3 in which the  internal di- 115 comprising a hollow cylinder,
that end of  meter of the end ring is in the range 4 to 12 the cylinder
remote from  the substantially   mm. frusto-conical structure being closed
by an          5. A shutttlecock skirt according to claim 4 55 outwardly
convex wall to form a member of  in which the internal diameter of the end
substantally 'U'-shaped longitudinal cross-  ring is in the range 6  to 9
mm. section. As can be seen from Figure 3 the      6. A shuttlecock skirt
according to any stems are integrally formed with the end     one of claims
1 to 5 in which claims 12 to 5 in which the wall thick- ring, along the
arms 3 of the 'U'. The   ness of the end ring is in the range 0.3 to 1 60
cylindrical portion of the end ring  has an   7.A shuttlecock skirt
according   to any axial length L and an internal diameter D.  one of the
preceding claims  in which the   125 The end ring is provided with a
nose-stem 4   nose-stem  has attached thereto    a radial to which can be
attached an extension e.g. a   extension for anchoring a striking cap. disc
5 (Figure 4) to engage with a cap. A suit-    8. A shuttlecock skirt
according to claim 7    1,479,961 allowed to shrink around or moulded onto
a  able cap is shown in Figure 5.                         shown in Figure
5.  65 suitable projection on the nose-end of the    It will be appreciated
that in comparison skirt to give a mechanical lock         with the nose
end of Figure 1, the nose end Thus in another preferred embodiment of  of
the shuttlecock of Figure 2 can be set 5  the invention,the nose-stemof the
skirthas  more deeply into the end cap shown in a radial extension attached
to it. This ex-  cross-section in Figure 5. This can give extra 70 tension
is preferably a disc. The disc pro-  protection to the stems or vanes at
one of vides the required projection fro thestem   their most vulnerable
points, i.e. at and for the mechanical  locking with  the cap.
immediately adjacent the end-ring. Since for the mechanical locking with
the cap. 10   The disc is conveniently provided as a  such points can be
set inside the end cap, separate moulding with a central hole to  the
effective length of the shuttlecock with  75 accommodate the stem and may
be attached  the striking cap attached can be kept to the nose-stem  by any
conventional  constant by a corresponding increase in the means. For
example, it can be adhered or  legth of the skirt to offset the extra
nose-end 15 spun-welded to the stem or the end of the  length enclosed in
the cap. stem  can be to ened after the disc has been    As indicated above
the shuttlecock skirts  80 fitted on it. The disc must be sufficiently
stiff  of this invention can be conveniently made to prevent the skirt
being pulled out of the  by injection moulding from  a suitable cap However
as shuttlecock must be light,  plastics material. Suitable materials are
well 20 the weight of the disc can best be kept to a  known in the art. The
skirt illustrated in minimun by its having a tapered cross-  Figure 3 is
particularly suitable for man- 85 section. By this means the stiffness/low
facture in this way. A mould having a cavity weight requirement can be
optimised.  corresponding to the desired shape of the Discs of different
weights can be used to  skirt can very conveniently be 25 produce
shuttlecocks having different  plastics material by injection at the nose-
characteristics                        stem end, i e. the nose-stem
corresponding  90 A further useful advantage of the nose-  to the injection
inlet port of the mould. stem feature of the invention is that it en- ables
the nose end to be set further into the    WHAT WE CLAIM IS:- 30  striking
cap than with conventional shuttle-    1. An integrally-moulded shuttlecock
skirt 



30 cocks without changing the basic external  compris   a plurality of
diverging stems configuration, shape or weight of the cap.  which dene a
substantially frusto-conical 95 The invention  will now be further de-
structure, and whose ends at the convergent scribed, by way of example
only, with refer-  end of the skirt form an end-ring comprising 35 ence to
the accompanying drawings, in  a hollow cylinder, that end of the cylinder.
which:-                                remote from the substantially
frusto-conical structure being closed by an outwardly- 100 Figure 1 is a
longitudinal cross-section  convex wall to form a member of sub- through a
conventional shuttlecock skirt;  stantially  'U'-shaped longitudinal cross-
Figure 2 is a longitudinal cross-section  section, the closed end being
provided with 40 through a skirt according to the present  a
centrally-disposed  nose stem which ex- invention;
tends from the base anchorage and away from  105 Figure 3 is an enlarged
section of the end  the skirt to provide anchorage means for a ring of the
skirt of Figure 2;         striking cap. Figure 4 is a perspective view of
the    2. A shuttlecock skirt according to claim 1 45 shuttlecock of Figure
2 provided with a disc  in which the axial length of the end ring is in for
locking the cap;                   the range 2 to 10 mm.
110 Figure 5 is a cross-section of a suitable    3. A shuttlecock skirt
according to claim 2 The shuttlecock skirt shown in Figure 2  the range 3
to 8 mm. 50 has stems 1 whose ends at the convergent    4. A shuttlecock
skirt according to any end of the skirt form an elongated end ring 2 one of
claims 1 to 3 in which the internal di- 115 comprising a hollow cylinder,
that end of  ameter of the end ring is in the range 4 to 12 the  cylinder
remote from the substantially mm. frusto-conical structure being closed by
an    5. A shuttlecock skirt according to claim 4 55  outwardly convex wall
to form a member of  in which the internal diameter of the end
substantially 'U'-shaped longitudinal cross-  ring is in the range 6 to 9
mm.  120 section. As can be seen from Figure 3 the    6.  A shuttlecock
skirt according to any stems are integrally formed with the end  one of
claims 1 to 5 in which the wall thick- stems  along the arms 3 of the  '.
The 60 cylindrical portion of the end ring has an    7. A shuttlecock skirt
according to any axial length L and an internal diameter D.  one of the
preceding claims in which the 125 The end ring is provided with a nose-stem
4   nose-stem has attached thereto a radial to which can be attached an
extension e.g. a extension for anchoring a striking cap. disc 5 (Figure 4)
to engage with a cap. A suit-    8. A shuttlecock skirt according to claim
7    3                                  1,479,961
3 in which the radial extension is in the form   claims fitted with a
striking cap. of a disc.                                 11. A shuttlecock
according to claim 10 in  10 9. A shuttlecock skirt substantially as  which
the stems of the skirt adjacent the hereinbefore described with reference
to  end-ring are positioned within the striking 5  and as shown in Figures
2, 3 and 4 of the  cap. accompanying drawings. 10. A  shuttlecock
comprising a skirt             R. I. G. McKAY, according to any one of the
preceding            Agent for the Applicants. Printed for Her Majesty's
Stationery Office by the Courier Press, Leamington Spa, 1977 Published by
the Patent Office, 25 Southampton Build London, WC2A 1AY, from which copies
may be obtained.    


