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This specification relates to methods of manufactur-~
ing shuttlecocks having skirts made in one piece of plastic
material by an injection moulding process. The invention
and claims do not relate to shuttlecocks having skirts made
of textile fabrics made up of fibres, threads or yarns or
strands, in which a genuine stretching process (as distinct
from a straightening process) reduces the strength of the
material. This invention is useful only when the material
used can be stretched without loss of strength. -Such a
material would be nylon in 'solid form.

In this specificaticn, the cap of the shuttlecock
is that part normally struck by the racket and including any
covering such as kid or sponge rubber, the uvper or inner
skirt is that part of the shuttlecock adjacent the cap and
the lower or outer skirt is that part of the skirt remote

from the cap, which includes the tops of the stems and the
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vane area and is joined to the cap by the stems of the upper
or inner skirt. The stems are used to stiffen the skirt and
preferably are fthicker where they leave the cap than materlal
between the stems 1n the lower skirt. By the term "stretch-
ing" 1s meant a substantial extending of the length of the
material without breaking down the attraction within the
material of the molecules for each other.

An important quality in a shuttlecock is to possess
as light a lower skirt as possible, and since a certaln vane
area is essential 1t follows that the thickness of the vane
area should be as samall as possible.

In moulded shuttlacocks the limiting factor can be
the size of the gap between the male and female tools through
which the material may be made to flow and still retain its
strength characteristics. The obJject of this lnvention 1s-
to make a skirt of a shuttlecock lighter than 1t could be
made by the use of the known art and at the same time to
increase the strength of part of the vane area.

A secondary obJect which may be achleved 1f deslred
is to flute the skirt without increasing the welght by means
of the process; these flutes may be used as directional air
passages which could be made to cause the shuttlecock to
spin, or to decrease the speed of spinning.

It is further believed that the stretchlng process
may rearrange the molecules of the material so that the
shuttlecock becomes more difficult to break; by the stretch-
ing process the tensile strength of the stretched material
18 increased by at least 50%.

This invention resides in a shuttlecock of thév
type that consists of a cap and a one-plece moulded skirt,

which skirt 1s composed of an upper and a lower part, and
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includes stems, and the lower part of the skirt being
made up of stems and vane area and the shuttlecock being
characterised in that, although the skirt 1s in one plece,
part of the vane area 1s at least 50% higher in tensile
strength than other parts of the skirt as a result of a
stretching process carrled out after the moulding process,
The shuttlecock is preferably of the type in which
the stems are integral with each other and the vane area 1s
integral with the stems. Preferably also the lower skirt
10 conslsts of a number of stems from each of which branch a
plurallty of ribs, these ribs forming fthe vane area, and
preferably belng integral with the stems. Such a shuttle-
cock would be moulded but the invention 18 not limited to
the above type of shuttlecock because 1t makes possible; in
another manner, one of the features that the integral ribbed
construction was designed to achieve; that is, the manufac-
ture of a very light lower skirt. The upper and lower
skirts, complete with stems, having been moulded, the skirt

is then placed on a sultable tool and the material between

20 the stems 1is stretched. The stretching can be achieved in
a number of ways, for lIlnstance, by expanding the male tool
or by locating the skirt on a male tocl which has been re-
lieved between the stem supports and then forcing both tool
and shuttlecock into a fluted female.

The relievied portion of the male will then force
the vane area between the stems into the flutes of the
female and, since the stems are supported, stretching of the
vane area will occur, and the length of the vane area between
the stems 1s Increased by the process; the weight of the

30  vane area, however, cannot be increased so a greater vane
area fbr a given weight is obtained. The additional length

1s used elther to make a skirt having a wlder flare or to
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form flutes between the stems or both. If these flutes are

angled unequally to the alrstream the shuttlecock may be

made to spin if desired. A material which will not be un-
duly weakened by stretching is required; one such material
is nylon but the invention is not limited to this material.

In order that thils invention may be clearly under-

stood and readily carried into effect, reference is directed
to the accompanying drawings in which -

Pig. 1. is a side elevation of one stage of produc-

10 tion after the moulding operation and before the stretching.

Pig. 2 is a view of fig. 1. in the direction of
arrow X.

Fig. 3. is a side elevation of a further develop-
ment of the invention.

Fig. 4. is a section across the bottom of the skirt
of fig. 3. at YY.

Fig. 5. is a section showing a further form of the

invention.

Fig. 6. 1s a section showing a still further form
20 of the invention.

Fig. 7. is a section showing a still further form
of the invention. ,

Fig. 8. is a section showing a still further form
of the invention.

Fig. 9. is a dlagrammatic view of a typical shuttle-
cock manufactured according to this invention.

A shuttlecock is moulded according to Fig. 1. con-
sisting of a nose portion A, stems B and vane area C, between
the stems, consisting in this case of a plurality of ribs

30 with alr spaces between them which together comprise the

vane area. The extent of the lower skirt is indicated by

the bracket at C, which also indicates the extent of the vane
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area. The lower skirt comprises both vane area and stems
in that portion of the shuttlecock indicated by the bracket.

As Tar as this dlnvention 1s concerned it 1s prefer-
able but not essential that the vane area ghould be made up
of ribs; it could be made up of plain vane unbroken by ribs,
or the plain vane could be pierced with holes, the basic in-
vention will remain the same. '

The subsidiary stems F are for strength purposes
and are not connected with this invention. A ribbed vane
area is selected because it 1s the preferred method of con-
struction, and of itself makes a very light skirt and the
use of the present invention enables it to be made still
lighter. \

A view of Fig. 1. in the.direction of arrow X is
shown in Fig. 2. and for the sake of clarity in the descrip-
tions that follow only the top edge D. of the vane area will
be discussed, it being understcod that whatever treatment is
given to the top edge may be given in varying degree to the
whole vane area.

Note should be taken of the size of the maximum
perimeter in Fig.\2.

The shuttlecock moulded as in Fig. 1. is now exgand~
ed by forcing a steel cone into it until it assumes the éhape
of the shuttlecock shown in Fig. 3. and the size of the peri-
meter D. has been increased until it reaches the size D.l.
shown in Figs. 3 & 4 and reference to Figs. 2 & 4. will show
that the perimeter of the bottom of the skirt of Fig. 4. is
considerably greater than it was when originally moulded by
reason of the stretching of D. until it reaches the length
of D.1. and the vane area of the shuttlecock has, therefore,
been considerably increased. The sponge rubber cap E. com-

pletes the shuttlecock.




10

20

30

L 558195

If the known method of manufacture had been used
the shuttlecock would have been moulded to its finished
shape, that is, to the shpge shown by figures 3 & %. and,
assuming that the vane area between the stems 1is moulded
as thinly as possible, the vane area moulded by the known
method could not be thinner than the vane area moulded to
make the shuttlecock shown in Figs. 1 & 2. but since the
perimeter shown in Fig. 2 is smaller than the perimeter
shown in Fig. 4. the shuttlecock skirt made by moulding to
figs. 1 & 2 must be lighter, other considerations being
equal, than the shuttlecock skirt made by known methods to
Figs. 3 & 4. MNevertheless, the shuttlecock moulded to Fig.
1 & 2 has, when expanded to the dimensions of Fig. 3 & L,
a similiar profile to a shuttlecock originally moulded to
Fig. 3 & %, but being lighter in the skirt because the vane
area is thinner has a better performance than the shuttle-
cock moulded in the first instance to Fig. 3 & M.

This is the main object of the present invention.
Many different variations on the same theme are possible
and by way of indication and not of limitation further ex-
amples are given‘below.

A shuttlecock is moulded according to Fig. 1 & 2
and then placed between a male and female cone in such é
way that the vane area between the stems is held by a number
of fingers. Intermediate fingers, bearing on the stems B.
are then caused to expand outwards so that the shuttlecock
skirt takes the form shown in Fig. 5. The stem$B. now take
up new positions and become B.2. The stretching in this
case causes flutes D.2. between the stems B.2.

This form of the invention has three further ad-
vantages beyond lightness of the skirt, (1) for the same

size in side elevation ag a shuttlecock made by known methods
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the shuttlecock has a smaller head on area and this allows
more filling in the skirt thus making the shuttlecock easier
to see and (2) the fluting may be made off-set in relation
to the stems as shoﬁﬁ at flutes D.3. off-set in relation to
stems B.3. in Fig. 6. thus causing the air to impart a ro-

tary motion to the shuttlecock or, if the shuttlecock is al-

ready spinning in the opposite direction, to cause the shuttle-

cock spin to be retarded, and (3) when the shuttlecock is hit

by the racket the vane area is protected by the stems.
10 \ . In Fig. 7. a similar tool to that used for Fig. 5.
has been used ‘but this time the stems B.Wt, have been held
and the vane’area between the stems D.%. has been stretched
outwards by the expanding fingers. In PFig. 8. the fluting
D.5+ has been off-set in relation to the stems B.5. and this
again imparts a rotary force to the shuttlecock. An alterna-
tive form of the invention would be to mould the shuttlecock
agcording to Fig. 3 & 4. and then stretch the vane area in-
wards to form a perimeter as shown at Fig. 5.
This method would not make a lighter skirt but would
20 increase the vane area and would permit fluting and stretching
so that some of tﬁe benefits of the invention would be obtain-
ed. ,

Tt is to be understood that the vane area C shown

in Fig. 1. refers to the overall dimensions of this area.

The fact that the individual ribs are narrowed by
the stretching is a peculiarity of this method of manufac-

ture and does not affect the principle involved.
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THE embodiments of the inventlon in which an exclusive

property or privilege is claimed are defined as follows:

1. A shuttlecock of the type which consista of a cap
and a one~plece moulded skirt, which skirt is composed of an
upper and a lower part, and includes stems, and the lower
part of the skirt being made up of stems and vane area,

and the shuttlecock being characterised in that, although
the skirt is in one pilece, part of the vane area 18 at least
50% higher in tensile strength than other parts of the skirt
as a result of a stretching process carried out after the
moulding process.

2. A shuttlecock as in Claim 1 and characterised in
that the stretched vane area includes a plurality of ribs
integral with the stems.

3. A shuttlecock as in Claim 1 and characterised in
that 1t is made by an injectlion moulding process followed

by a s8tretching process applled to part of the moulded skirt.
i, A shuttlecock as in Claim 1 and 3 and characteris-~
ed in that the perimeter of the trailing edge of the skirt
18 increased by the stretching process.

5. A shuttlecock as in Claim 1 and 3 and characteris-
ed In that the stretching causes fluting in the shuttlegockv
skirt. o
6. A shuttlecock as in Claim 1 and 3 and characteris-
ed in that at least part of the fluting 1s offset 1n rela-
tion to the stems.

Te A shuttlecock as in Claim 1, and characterised in
that the vane area is inboard of the stems.

8. l A shuttlecock as in Claim 1 .and 3 and characteris-

ad 1n that the vane area is outboard of the stems. .

ALEX., B. MacRAR & CO.
Box 1077
OTTAWA ONTARIO CANADA
Patent Agents for Applicant
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