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@ Shuttlecocks.

@ A shuttlecock comprising a cap portion and a plastics
skirt in the form of a truncated conical lattice structure having
main stems interconnected by ribs with further intermediate
stems located between the main stems, the lattice structure
in the vicinity of the wide end of the skirt being convoluted
with the flutings extending at an acute angle, preferably 45°
to the longitudinal axis of the shuttlecock, and being so
orientated as to make the shuttiecock spin and otherwise
behave as a feathered shuttlecock.

Preferably, slots or slits are provided in the skirt at its
wide end and the convolutions extend approximately from
one end of one slot to the opposite end of an adjacent siot.
The convolutions are formed by deforming the skirt material
inwardly and this has the effect of slightly widening the slits
in the shuttlecock.

Although preferred, the ribs, at least at the wide end of
the skirt, need not be provided, and could be replaced by
plastics flumes.

Croydon Printing Company Ltd.
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CUSIHUTTLECOCKS”

This invention relates to shuttlecocks made of

plastics material.

Most commerciall§ acceptable plastics shuttlecocks
comprisc a skirt portion attached to a cap portion, e.g.
of cork or rubber, the skirt portion comprising a
truncated conicel plastics lattice structure made up of
main ctems extending axially and radially outwardly from
a circular base at the narrow end of the skirt, the main
stems being conneclted together by circumferentially
extending ribs and in some cases being separated b? cne or
more.subsidiary stems.

Although feathered shuttlecocks are still preferred
to plastics shuttlecocks because of their flight
characteristics, they are extremély expensive, and hence,
plastics shuttlecocks are now often used., In order to
cbtain a flight as true as possible to that of a feéfher
shuttlecock, one of the essential features is that the
plastics shuttlecock, when in flight, spins.

One way in which we have achieved spinning of plastics
shuttlecocks is to stop the lattice :« ructure shoft of the
base and provide main stems only between the base and the
lattice structure, these maln stems having blades or flanges
on their inner faces which are preferably non-radial and
are so orientated that they produce spinning of the
shuttlecock as it passes through the air. The presence
of these blades or flanges give the main stems either a
T-shaped or L-shaped or inverted L-shaped cross-section.
Vhat is more, the blade or flange of the L or T may extend
obliquely relative to the base of the L or to the cross
member of the T to assist with spinning. _

Another feature which we have introduced into plastics
shuttlecocks to assist with spinning is to make the main
stems, at least where they form part of the lattice
structure, slightlf curved in the form of & helix, the
helical stems standing slightly proud of the remainder

of the lattice structure internally and/qr externally.
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A further feature which we have introduced into our
plastics shuttlecocks to assist with stabilit§ and/or
spinning of the shuttlecocks during flight is to provide
slots or slits at the wide end of the skirt or lattice

structure, said slots or slits extending parallel.to the

. -

main stems and being located adjacent the main stems.

it is vital for all the features of a plastics
shuttlecock which impart spin to the shuttleccck to act in
a complementary fashion, and a shuttlecock having the
above features 1is disclosed in our British Patent No.
1,429,713.

t is the aim of the majority of manufacturers of
shuttlecocks utilizing plastics skirt to simulate.exactly.
the flight characteristics of a feathered shuttlecock and

with this in mind, we have now developed an improved shuttle-

cock.

According to the present invention, we provide a

shuttlecock comprising a cap portion d a plastics skirt,

~

"wherein the plastics skirt, adjacent iis widest end, is of
P s J )

fluted copstruction, the flutings extending at an acute
angle to the leongitudinal axis of the shuttliecock and being
orientated soc as to complement the spinning characteristics
of the shuttlecock. -89 fluted, we mean that the skirt is
distorted or deformed; an ide..2ical result would be obtzined
bf crimping. Normally the skirt will be formed b§ a
truncated conical lattice structure made up of main stems
joined by ribs. ' . .

Preferably, the flutings extend at an angle of
approximatel§ £5% to the longitudinal axis. It will be
appreciated, however, that the angle of inclination could

vary from about 25° to about 65°,depending upon the

required spin characteristies. It will of course be

appreciated that the temperature and pressﬂre of the

atmosphere can influence the spin characteristics, but &5°
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is the preferred anglec in the Southern Hemisphere at N.T.P.
in a preferred construction, the main stems, when
viewed exterhallé of the shuttlecock, with the wide end of
the skirt located verticall§ above the cap portion of the
shuttlecock, are inclined from a bottom left Qosition to
top right position and are preferably slightly curved in
the form of a helix from = bottom left to a top right
position.

Preferably also, slots or slits are provided in the
wide end portion of the skirt extending inwardly from an
external rib of the skirt to a depth of approximately
1/4" - 3/8", the slots or slits being located immediatelf
adjacent to the main stems on their left hand sides, and
extending down to about the fourth r»ib, which is preferably
strengthened to prevent tearing. )

Preferably, the flutings extend approximately from the

lower edge of each slit or slot across the portion of the

skirt between the slit or slet and the next adjac nt main

‘stem to a location on the perip!ery of the skirt at its

wide end where said periphery i intersected by the next
main stem, the flutings being so formed that the skirt
is deformed inwardly at the bottom of the flutings, with
the result that the slits or slots are slightly deformed,
i.e. widened. .

| Preferably, the lattice structure terminates short of
the cap portion, the main stems onlg being connected to the
cap portion and being spaced apart so as to define air
passages therebetween and these portions of the main stems
have a generally L, inverted L or T shaped cross-section,
the-generallf radially directed blade or flange portion
being inclined to the longitudinal axis of the main stems
and extending, when viewed exteriorélly of the shuttlecock,
from a bottom right position to a top left position, relative
to said axis. 7

A preferred embodiment of the present invention is now

described by way of example with reference to the accompanying

-drawings, in which:-

——— .
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FIGURE 1 is a eide elevation of o shuttlecock showing
onlg a part of the skirt at its wide end in detail, and
FIGURE 2 is a plan view looking down into the

shuttlecock,
detail.

Referring to the drawings,

again vith only a portion of the

tharein has @ cap portiocn 1 of

LRLLT o . 12 skiIvi porciua O hes g plurarily o
main stems 5 \thcrc are normally sixteen) extending radially and
longitudinzal l, from & base 7 which is securesd to the cap
purtiOﬁ 1, ezch of the main stems being separated by a
pluralicy i Intermediate stems 2, a centrzl cone of which
is lzrger than tne remainder and being connected together by
2 plurality of parallel ribs 1.. The lattice structure
extends from the wide end 13 of the skirit approximately
2/3rds of the depith of the skirt and terminaztes in a large

ib 15. As can bes seen from Figure 1, each of the main and
tends

from a bottom left
a shallow helix.
.Adjacent the w
provided inmme i tel e
stems as viewed in Figﬁre i. Th
that some of the
terminate at

skirt slot rather than

The slots are between 1/4". and 3/8" long, =

n
the r©ib at th wide end of the skirt.down to

which is strengthened to resist tearing.

.The main stems 5, adjacent the cap portion 1, are

spaced apari & sufficient distance to provide a plurality
of passages for air to pass into the interior of the skirt
the shuttlecock.

Figure 2, t-=se main stems, in the region of the air

during Flight of As can be seen froﬁ

passagass , have a ernss-section in the form of =2n L, an’

inverted L, T or iaverted T and are formed bf a poriﬁhoral
cap ‘or base portion 19 and blade or flango portions 21

extending substantlally radlally 1nward1y Fron the portlon
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19. (They can be slightly inclined from the radial to assist
spin). These blade or flange portions do not extend
completelf parallel to the longitudinal axes of the main
stems,; but, as can be seen from Figqure 2, they extend
slight1§ obliguelf to the longitudinal axes from a bottom
left to a top right position (if one views the uppermost
anain stems in Figure 2). Of course, if one views the two
central main stem portions externally as in Figure 1, the
blade or flange portions 21 will extend from a bottom
right to a top left position. The combination of helical
mailn stems, main stem portions having special cross-
sections in the vicinity of the air passages, and the slits
or slots 17 havé the effect of causing the shuttlecock to
spin in an anti-clockwise direction (when the shuttlecock
is viewed as shown in Figure 2) and the three items. effecting
spin are all complementary to eaech other. In ether words,
if the slots 17 are placed on the opposite side of the main
stems from that illustrated and/or stems are twisted in a
-different sense and/or the flanges 21 on the main stemn
portions in the vicinity of the air passages extend at a
different angle to the longitudinal axis of the main sten
portions, then this will be counter-productive to the
spinning direction of the shuttlecock.

In order to imprcove the spin of the shuttlecock even
more, the shuttleecock is crimped or fluted between each
adjacent pair of main stems at the wide end of the skirt.
‘fhe crimping or fluting extends at approximatel} 45° to the
longitudinal axis of the shuttlecock and te the ribs 11
and the base of the crimping or flutings is represented by
cﬁqin'qdfted lines 23 in Figure 1. As can be seen from
this Figure, the crimping is such as to deform the lattice
work between the base of a slit or slot 17 (i.e. from the
fourth, strengthened rib) and a main stem 5 at the
periphery of the skirt inwardlf by an amount equal to
approximately half the length of the slots 17, e.g.
between about 2 and 5 mm. This also has ihe effect of
slightly widening the sli:s 17.
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It will be appreciated that the depth of the crimping
and its angle of inclinetion ma§ be altered, e.g. its
inclination to between about 25° and 65°, so that the
spinning characteristics of the shuttlecock éan be changed.
~This may be necessary for special situations. For the
shuttlecock shown in the drawing however, it is important
that the fluting extends from a2 bottom right to a top left
position as shown in Figure 1, ctherwise its effect on the
spinning characteristics of the shuttlecock will be
countér—productive. 459 inclination is the required one
to give the shuttlecock as near identical spin character-
istics as arc achieved with a Teathered shuttlecock in
normal conditions of use in the U.X. _

It will be appreciated that the inclined erimping
described above can also be provided on shuttlecocks with
different tfpes of main stems, e.g. straight stems, an
regardless of whether slots. and/or specisl sectioned
‘main stem pa*tions'are providedradjacent the base of the
shuttlecock.

' Although the skirt would na*nally be in the form of a
lattice (stems intersected by ribs), it will be appreciated
that the ribs, or some of them, at least could bée omitted,
especially in the vieinity of the fluting. However, ribs
alone would be insufficient to make the shuttlecock flr,
and plastics or other flumes would also have to be prov1ded
resulting effectlvely, in a pluralluy of plastics feathers,
having plastics quills (main stems) and flumes (members
transverse to the stems). ) : '

It will be appreciated that the depths of the flutings
"or crimping will effect the diameter of the skirt and its
widest end. For example, the deeper the crimp, the
narrower the skirt will become, and hence, the longer the

flight Uf the shuttlecock will be, and vice-versa
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CLAIMS

1. A shuttlecock comprising a cap portlon and a

plastics skirt wherein the plastics skirt, adjacent its

. widest end, is of fluted consiruction, the flutings

extending at an acute angle to the longitudinal axis of
the shuttlecock and being orientated so as to complement
the spinning characteristics of the shuttlecock. '

2. ‘ A shuttlecock according to claim 1 wherein the
skirt is provided by a truncated conical lattice structure
made up of main stems and intermediate stems joinéd by
ribs.

3. A shuttlecock according to claim 1 or 2 wherein

the flutings extend at an angle of between 25° and 65°

to the'longitudinél axis of the shuttlecock.
4. A shuttlecock according to claim 1, 2 or 3

wherein the flu tings extend at an angle of 45° to the

. longitudinal axis cf the shuttlecock.

5. A shuttlecock according to claim 2,or 3 or 4

-when dependent on claim 2, wherein the main stems, when

viewed externally of the shuttlecock, with the wide end of
the skirt located vertically above the cap portion of the

shuttlecock, are inclined from a bottom left position to

6. - A Shuttlecoek'according'to claim 5 wherein slots

or slits are provided in the wide end portion of the skirt,’

the slots or slits being located immediately adjacent to

‘the main stems on their left hand side when the shuttlecock

- is-viewed externally with its skirt uppermost.

7. ) A shuttlecock according to claim 6 wherein the
slots or slits extend inwardly from the outermost rib of

the skirt to about the fourth rib which is strengthened.

. B. A shuttlecock according to claim 7 wherein the

fiuﬁings extend from the fqurﬁh rib of the skirt outwardly
from adjacent the lower edge of a slit -across the éortion

of the skirt jeining the slit to an adjacent slit, to the

‘main stem and to a location on the peribhery of the skirt at
- its wide end. ' ' '
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9. A shuttlecock aecording to claln

the flutin

joe]

vherelin
are o formed that the sliirt 1gs deformed

S
inwardly at the bottom of the flutings with the result that

p ]
the slils or slols are slightly widened.
10. A shuttlecock according to eny one of claims

6-9 wherein the depth of the flutings is approximately

ecgual to half{ the length of a slct.
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