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TAKRAW BARIaIs28206 This invention relates to takraw batyGBosmos:s it
particularly relates to an inproved takfaw ball with regard to playability

and safety. Sepak Takraw i s played by opposing teans passing a
takraw ball across a chest-high net using feet, knees, head, shoul ders
etc., i.e. every part of the body exceEt the player's hands and arns. The
obj ect of the gane is to ground t he opposing teanis court; the

rules of the ganme are simlar to volleyball. Another formof takraw is hoop

takraw, only t ea % t {5 nd_i he S 3 qQper t Q. get
the ball int Qegf\s/erta]irg:‘g '%P%r?i e%teétaer%%ooﬁgson%@aﬁget erggl%%oveﬁhie g'rtound.
particularly relates to an improved takraw ball with regard to

playability and safety.

Sepak Takraw is played by opposing teams passing a takraw
ball across a chest-high net using feet, Xknees, head,
shoulders etc., i.e. every part of the body except the
player’s hands and arms. The object of the game is to ground
the ball in the opposing team’s court; the rules of the game
are similar to volleyball. Another form of takraw is hoop
takraw, only one team plays at a time and the players co-
operate to get the ball into a vertically orientated hoop some
5 meters above the ground.

United Kingdom Patent Specification No. 2196861
(Lorhpipat) describes the manufacture of traditional takraw
balls by conventionally weaving split rattan strips into a
sphericai basket and the manufacture of takraw balls by
forming strips of plastics material into interwoven hoops. As
shown by Fig. 1, a takraw ball 1 has a spherical woven
structure with a regular array of openings 2.

It is an essential characteristic of the takraw ball for
it to be as inelastic as possible; this is to obtain the
maximum energy transfer when the ball is struck so that the
ball’s flight or trajectory is as far, fast or high as
possible. A takraw ball’s bounce characteristic is much closer
to the essentially inelastic collision between billiard balls
than the elastic collision between a squash ball and racket.
The woven structure of a takraw ball modifies its bounce
characteristic, there is a small amount of relative movement
between the strips that contributes to the essential "feel" of
the ball, without which the ball is not a takraw ball.

A takraw ball may be defined by the below listed
parameters:-~ ' '
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bounce = a first rebound of between 130 to 135 cm
and within a solid angle of 15° when'dropped in free
fall from a height of 330 cm.

The drawback of both the conventional rattan takraw ball
and the above-described plastics takraw ball is that their
essential inelasticity makes them hard and playing takraw can
be quite painful; especially for the novice.'c1ear1y, this
limits the popularity of the game as a participation sport. In
addition, the hardness of the takraw ball can bé dangerous. In
conventional balls the rattan can unexpectedly break or
splinter and cut the skin of a player. Similarly, the
plastics takraw ball can break. Takraw can be played on almost
any surface, not just the gymnasium floor of competition
events, and some surfaces, such as concrete, can rapidly
abrade/wear the surface of both types of ball; it is this that
can lead to ball breakage.

United States Patent Specification No. 5224959 (Kasper)
discloses na woven skeleton ball which is limited to "a
plurality of loops woven together into a hollow spheroidal
skeletal grid, said ball having an outer surface which is
predominantlY-open space and thus making said ball Suitable
for allowing a user’s fingers to pass through said surface and
grip said loops" (see column 7 line 66 to column 8 line 2).
This skeleton ball is clearly not a takraw ball, which is
stated to have "a predominantly closed smooth surface with
relatively few small openings" (see column 2, lines 37 to 39).
It is evident that this skeleton ball cannot function or be
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United States Patent Specification No. 5224959 discloses
composite materials, see Figs. 3C and 3D and the related
description at column 5 lines 8 to 27; however, there is no
disclosure of the skeleton ball being bounceable, let alone
selection of  materials to produce a given bounce
characteristic as required by the present invention.

It is one object of the present invention to provide a
softer takraw ball whilst retaining the ball’s essential
characteristics. Conventional takraw balls are traditionally
treated with coconut oil both to prevent the ball from rotting
and to reduce the brittleness of the rattan, i.e. to make it
softer and more playable. Experiments to simply make a
plastics takraw from softer material were unsuccessful because
the necessary bounce characteristic could not be achieved and
the ball would not retain its woven structure when played,
strips moved and overlapped one another.

Another object of the present invention is to provide a
safer takraw ball.

According to the present invention, a takraw ball is
woven from strips at least a majority of which are composite
strips having one component part of soft material and another
component part of springy material; the soft material and the
springy material being selected to produce a given bounce
characteristic. By springy is meant a material that is
essentially stiff or rigid but also resilient such that, if
deflected under applied load it will return to its original
shape or position.

According to an embodiment of the present invention, the
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Accordlng -to a 'further embodiment of the present -

invention, the soft part of the composite strip is continuous.

According to another embodiment of the present invention,
the soft part of the composite strip is discontinuous, being
limited to only those areas of the composite strip that, when
woven, will constitute the exposed outer surface of the ball.
The effect of this is that the soft part of the composite
strip will not occur under woven intersections. This permits

highef coefficient of friction soft material to be used; the

relative movement at woven intersections that occurs when the
ball bounces or is struck will be between the low coefficient
of friction springy parts.

Additionally or alternatively, the soft component part
can provide a safety surface layer, guarding a player against
the ball becoming damaged; the springy component part may be
brittle and liable to break or fracture and the elastic
surface can prevent sharp spring parts from protruding through
the surface.

According t3 yet another 'embodiment of the present
invention, the soft part of the ccmposite strib is in the form
of a backing layer for a springy outer layer or is in the form
of a core within a springy body. This produces a
conventionally hard takraw ball but the backing layer or core,
being soft or flexible, holds the strip together should the
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takraw ball has to restore its original “spherical shape after each

cod |ision. United States Patent Specification No. 5224959 di scl oses
conposite materials, see Figs. 3C and 3D and the rel ated description at
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I't is one object ongﬁglﬁ egéﬁﬁ ?n§§ﬁf§%ﬁ %cﬁ}%%Fd%ra sof ter takraw bal |
whi | st retaining t Besbaingy eerenembéddedr intarssft cdsodyonventi onal takraw
balls are traditionally treated with coconut oil both to prevent the bal

fromrotting .
Examples of suitable springy materials are:-

spring metal, nylon fibre, glass fibre, carbon
fibre, engineering plastics.

Examples of suitable soft materials are:-
rubber, elastomer, thermoplastics elastomer (TPE),
polyurethane, silicon rubber.

A takraw ball could be manufactured from composite
strips in accordance with the present invention and having the
general form described in United Kingdom Patent Specification
No. 2196861. Alternatively, a takraw ball could be
conventionally woven from composite strips of synthetic rattan
in accordance with the present invention.

The above and other features of the present invention are
illustrated, by way of example, by the Drawings, wherein:-

Fig. 2 is a cross-section of a
composite side hoop strip in
accordance with one embodiment of the
present invention:;

Fig. 3 'is a plén of a spring for the

' ‘composite hoop side strip of Fig.2:

Figs 4 to 6 are, respectively, a plan, a
side elevation and an under plan of
the composite side hoop strip of
Fig.2;

Fig.7 is a cross-section of a
composite centre hoop strip for the
one embodiment;

Fig. 8 ' is a plan of a spring for the
centre hoop strip of Fig.7:

Figs 9 and 10 are, respectively, a plan and an
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Accordi ng to an enbodi nent of tdutqreﬁayﬁrlcmm§69mt§,shhﬂ hoop strip
in accordance with another embodxment
of the present lnvention.

Fig.13

Fig.14

Fig.15

Fig.16

Fig.17
Fig.18
Fig.19
Fig.20
Fig.21

Fig.22

Fig.23

is

a sige- elgvatlon of the

composite side noop strip of Fig.12;

is

composite .centre hoop strip in |

a plan of a discontinuous

accordance with the _another
embodiment;

is

a side elevation of the

cbmposite centre . hoop strip of

Fig.14;
is
form of
is
form of
is

form of

is

a cross-section of a second
composite side hoop strip:;

a cross-section of a second
composite centre hoop strip:;
a cross-section of a third
composite side hoop strip;

' a cross-section of a

composite synthetic rattan strip in
accordance with a further embodiment
of the present invention;

is

‘a view of a takraw ball

éonventionally woven from the

synthet
is

ic strip of Fig.19:
a cross-section of a second

form of composite synthetic rattan

strip:
is

a c_ro_ss-section of a th_ird

form of composite synthetic rattan

strip:;
is

and,
a graph of free fall first- -



961 1676-9 conposite strip is formed and arranged such that, when
woven i nt owedankles at | east the exposed outer surface of thetTagsdsnobses
constituted by said softer part. Surrisingly, a takraw ball in
accordance with this enbodi nent of the present invention can have a
siegnificantly softer outer surface than known takraw balls and still -

have essentially t he sane pdyibKe g8agAEt epirst idriseeh Bakghly W | |
have the surface softness of, for anpl e, a soccer ball and yet be fully
qgiiﬁﬂ

pl ayabl e. According to a f enbodi mrent of the present invention
said softer part of the conposite strip is continuous.

As shown by Fig.2, a composite side hoop strip 20
comprises a thin, flat springy backing 22 of, for example an
engineering plastic, and a soft outer layer 24, of for example
TPE: as can be seen the spring extends over the whole width of
the side strip. The plan shape of the springy backing 22 is
shown in Fig.3. The side hoop strip 20 is formed by suspending
a spring in a mould and then injecting the outer layer
material onto the spring; the final shape of the thus formed
composite side hoop strip being shown in Figs. 4, 5 and 6. The
spring and outer layer materials are compatible so that they
will bond together during the injection moulding process.

As shown by Fig.7 a composite centre strip 26 comprises a
thin, flat springy backing 28 having a soft outer layer 30. As
can be seen the springy backing 28 extends over the whole
width of the centre strip 26. The plan shape of the springy
backing 28 is shown in Fig.8. The spring is made from the same
material as side strip backing 22. The outer layer 30 is of
the same material as side strip outer layer 24 and the centre
strip is also injection moulded to have the final shape shown
in Figs. 9 and 10.

Side strips 20 and centre strips 26 are then woven to
form a takraw ball in the same manner as described in United
Kingdom Patent Specification No. 2196861. The resulting takraw
ball is similar in appearance to the takraw ball shown in
Fig.1l but has a soft outer covering, formed by strip layers 24
and 30. This soft outer surface is considerably softer than
the surface of previous plastic takraw balls and is thus
easier to play with. In addition the softer outer layers
enable interwoven bands I, II and III to fit more closely and
tightly at a cross—over IV (see Fig.l); further improving the
spherical shape of the ball.

Fig. 11 illustfates an alternative to bonding between
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specially shaped areas on each backing. strip 22, 28, as

indicated by stippling in the figures. The effect of this is
that, unlike the embodiment of Figs. 2 to 11 where the outer
layers are continuous and the intersections of the woven ball
effectively have four layers (soft, springy, soft, springy),
the meeting surfaces at woven intersections are constituted
solely by the backing strips. This greatly extends the range
of suitable soft materials: as high coefficient of friction,
more abrasion-resistant or softer materials can be chosen.
With lower coefficient of friction springy backing material
enabling the strips to readily slide over one another .at woven
intersections. ' '

Fig. 16 shows an alternative form of composite side strip
40 to comprise four steel wire spring cores 42 embedded in a

core

soft body 44. The side strip 40 is formed by suspending-

spring cores in a mould and then injecting the body material
about the springecores: the final shape of the thus formed
composite side strip again being essentially the same as shown
in Figs. 4, 5 and 6. In this case it may not be necessary to
bond the spring cores and the body; the cores may simply be
trapped within the body.

Fig. 17 shows an alternative form of composite centre
strip 46 to comprise two steel wire spring cores 48 embedded
in a soft body 50 and it is formed by co-extruding the body
about the spring cores: again the final shape of the thus
formed composite centre strip is the same as that shown by
Figs. 10 and 11. Again, it may not be necessary to bond the
spring cores and the body; the extrusion process may tightly
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a.springi er backing; or a springier core enbedded in a softer
body. shrlnlEX@lH@' Bfédg oaub]t aplec s&ig:rllﬂaﬁlcﬁrbéﬁittﬁilﬁifmw €hold them in
spring ne ny] on fi a i bre, carbon neerin
o ot coplate. "Hhg spreage Bed The, I et am 291l oo, folbRen€qokBeer! N0
r ubber, Ewasmvnmﬁhetmanhanicam|kEyeﬁetnennacc@§PEh§ body. pol yur et hane,

silicon rubber.

Fig. 18 shows another variant 52 of the composite side
hoop strip of Fig. 2; in this wvariant, the spring 54 is a
strip of spring steel and is wholly embedded as a core

within a body 56 so that the spring can be mechanically

retained within the body. The plan shape of the spring strip
can vary from a simple curve-sided bow to more complex shapes.

An equivalent composite centre hoop strip (not shown) could be
provided.

It is, of course, possible to weave takraw balls from
different combinations of side and centre hoop strips; for
example by combining side hoop strips 20 with centre hoop
strips 46. It is also possible to use different composite
materials for the side and centre hoop strips.

A synthetic rattan strip for the manufacture of
conventionally woven takraw balls is shown by Fig.l19 to be a
composite 58 of generally rectangular-like cross-section that
has a soft outer layer 60 and a springy backing layer 64. The
two layers are co-extruded and the materials are chosen so
that they will bond together during the extrusion process.
Alternatively, the upper surface of the backing layer could be
shaped to mechanically key with the outer layer. The composite
strip 58 is dimensionally.the same as split rattan stalk:; i.e.
approximately 3 to 4 millimetres wide and thick. Lengths of
this synthetic rattan strip can then be woven into a takraw
ball in the conventional, traditional manner, to produce a
takraw ball as shown in Fig. 20.

A takraw ball woven from this synthetic rattan material
has all the advantages of a plastics takraw ball in
consistency of performance etc, has the player friendly
soft/safe outer covering and is a more accurate reproduction
of a traditional takraw ball; thus making it especially
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'Fig. 22 shows a furtner form of synthetic rattan strip
70, wherein a soft outer body 72 is moulded in a U-shaped
channel section spring 74.

All the above described forms of synthetic rattan have a
continuous outer body. It is equally possible to produce a
synthetic rattan strip having a discontinuous outer body, such
that there is only direct contact between springy backing
layers at woven intersections.

As mentioned above, abrasion and wear of takraw balls
leads to their breakage and the danger of hurting players.
Wear indicators, for example a célour change, can be
incorporated into the outer layer of any of the above
composite strips to indicate when the ball has become
dangerously worn. '

Fig. 23 is a graph of free fall first-rebounce height of
prior art takraw balls and takraw balls in accordance with the
present invention; tabulated below:-



Eigs 9 and 10 are, respectively, a plan and an WO 95/ 28206
PCT/ GB95/ 6
under pl aanﬁ%?’ﬁsemgonposi te centre 11 hoggTé(fBrs’lyf)mo
Fig.7; Fig. 11 is a detail cross-section of an
al,ternative conposite side hoop strip;
Fig. 12 Is a plan of a discontinuous ] out er
| ayer conpost i Reep—st+p- +——tp—aegor dance with
anot her enbodl¥Pént BOUNCE MATERIAL of the preSENARKSwent i on;
Fig. 13 i SHEEGHTs| de el evation of the
conposi t e sirde—froop ailiJ) Froi2; Frg—t# Is a plan of
a di scont i nyld 107.50 cm|Polyolefin Blapdposite RRIARART hoop strip in
accordance [y BT 112 55 cu|PolyolaFin Blend* PRIOR ART PO MENt

MT201 127.50 cm{Polyolefin Blend* PRIOR ART

MT301 132.50 cmi{Polyolefin Blend* PRIOR ART

MALAYI_ 112.50 cm{Competitor’s product PRIOR ART

MALAYZ |[122.50 cmiCompetitor’s product PRIOR ART

SYN.RAT1]132.50 cmi{Polyolefin Blend* PRIOR ART

SYN.RAT2]137.50 cm{Polyolefin Blend* PRIOR ART

SYN.RAT3{142.50 cmiPolyolefin Blend* PRIOR ART

MT201/N |122.50 cm}{Poliyolefin/Nylon composite | INVENTION

MT201/W |127.50 cm{wire-reinforced Polyolefin |INVENTION

RATT1 137.50 cm|NATURAL RATTAN PRIOR ART

RATT2 132.50 cm|NATURAL RATTAN PRIOR ART

MT301/N |127.50 cm|{Polyolefin/Nylon composite |{INVENTION

MT301/C 112.50 cmjElastomer coated Polyolefin| INVENTION

MT201/C {117.50 cm|Elastomer Coated Polyolefin|INVENTION

*"pPolyolefin Blend" - this term is adopted to defined a
homogeneous blend including polyethylene and polypropylene the
proportions of which are varied to suit the particular
application for which the takraw ball is to be used; from

beginners, amateurs to professional competition players.

Of the takraw balls in accordance with the invention,
types MT201/N and MT201/W are wire reinforced,
synthetic rattan, conventionally woven takraw balls and types
MT301/N, MT301/C and MT201/C are composite strip plastic
takraw balls, both

composite

from interwoven hoops. As. can be seen,
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Lorm o1 9BE5LhS REBH° Lo ) Woypatin pispa currencly dhea for (o1
of conp@ha%tm/nthhrau ba.tltlan but the backing layer Sdil‘lﬂbrends of a

Fig.23 soft materidl, asWiPis OhyioRe Lak! tﬁiéstacts-_- to keep the ball
together in the event that the outer layer or body breaks.

Although composite strips cons:.sting of two separate
parts have been described, it is the intention of this
application to lnclude a strip formed from a material that {
exhibits the characteristics of two dJ.fferent mater:.als, e.d.
soft and springy, within the definition of a composite strip.
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7 WO 95/28206 bounce hei ght of various takr aRCT/GBI5/00825

bal | s. As shown by Fig.2, a conpostie side hoop strip 20 conprises a
thin, flat springy backing 22 of, for exanple an engineering plastic, and a

soft outer |ayer 24, of for exanple TPE,” as can be xt ends
over the ghakmswi dth of the side strip. The plan shgnﬂmmwlﬂﬂ) HI]HJ‘IE
backing 22 is shown in Fig.3. The side hoop strip 20*i s¢f o¥nmed

suspending a spring in a nould and then injecting the outer Iayer mat eri al

onto the 3pring; thé&aknad shapaldf the(lhus fwpned conplissdme si d&riipsp
strip bei pgoShgWgo! Be F59558 464 57@Edo§ s an%grxha{&ﬂ% Ul ad B sdgpliel | al s

are conpatible o fhat they'w {1 bond toget during the injection,
noul di ng pPBEess. at 1@5&10\/\“ By Flf@aJp’él’éibrrposte cefBid strSErips

conpri ses(aot Bisnaof hat, 5eR581@84 arki ade?8cbapbBiita Sottipst Havig’ obe As
component part (24, 30,36,38,44,50,56,60,66,72) of soft
material and another component part (22,28,42,48,54,62,68,74)
of springy material; the soft material and the springy
material being selected to produce a given bounce -
characteristic.

2. A takraw ball as claimed in claim 1 and further
characterised in that the composite strip
(20,26,40,46,52,58,64,70) is formed and arranged such that,
when woven into a ball (1), at least the exposed outer surface
of the ball is constituted by said soft part (24,
30,36,38,44,50,56,60,66,72).

3. A takraw ball as claimed in claim 2, and further
characterised in that said soft part (24,
30,44,50,56,60,66,72) of the composite strip

(20,26,40,46,52,58,64,70) is continuous.

4. A takraw ball as claimed in claim 2, and further
characterised in that said soft part (36,38) of the composite
strip (20,26,40,46,52,58,64,70) is discontinuous, being
limited to only those areas of the composite strip which, when
woven, will constitute the exposed ocuter surface of the ball.

5. A takraw ball as claimed in any of claims 1 to 4, and
further characterised in that the composite strips are
(20,26,58,70) each formed from a layer (24,30,36,38,60,72) of
soft material having a springy backing (22,28,62,74).

6. A takraw ball as claimed in claim 5, and further
characterised in that the soft material (24,30,36,38,72) is
moulded to the springy backing (22,28,74).-

This Sheet Has Been Replaced
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can be seen the springy backing 28 extends over the whole width of the

centre stri 6 The plan shape of the springy backing 21;}:-11 -
Fig.8. 52%5% ng is made fromthe saqe materlal as sid ﬁ%@gﬁh—ﬁg%

The outer layer 30 is of the sane nat ge-—as—SFde=StF+F n

.the centre strip is also injection nnarﬂﬁaSW6tﬁaVéSBEENf * IE ﬂu l E"l
'Figs. 9 and 10. Side strips 20jjand RERLACER i ps |P6 "
to forma takraw ball in the same nman FS-descrTbed 71 Uni t ed Ki ngdom .
Pat ent7 Sped ftaktawnbhdl Z06SGAingdheineamyt iafy ch&imsy baltio i4s, samdl ar in
appear t shgywn i g. ut t overi ng,
forme %‘t;ir;]g}i%é ers %\% 30. Thlesha?of t i:l(')ll%t erggﬁrr,?gggél soi%ﬁgl (gjerabl y
sof t er(4heftf &4k f ER S?CBrGVFEﬁg SER®: ahe; Q% NPT FREIRPQY | SOFRSs easi er

to pl aomzv;w shnsaqidlémsedaaa Sohtea Owd I@wrsoa@ebés)l ng£r Weyet bands
I, and 1J1.to fit nore closely and tightly at a cross-over |V (see

Fi g. 1) TRy i nproving the spheri cal shape of the ball. Fig. 11
illustrates an alternative to bondi ng between

8. A takraw ball as claimed in claim 7, and further
characterised in that the body (44,50,56,66) is moulded about
the or all the springy cores (42,48,54,68).

9. A takraw ball as claimed in claim 6 or claim 8, and
further characterised in that the soft material (24,30,36,38) {
and the springy material (22,28) are compatible such that they

will bond to one another as the result of the moulding
process. -

10. A takraw ball as claimed in claim 5 or claim 6, and
further characterised in that the springy backing (22,28,74) _
'is mechanically keyed (32,34) to the outer layer (24,30,72).

11. A takraw ball as claimed in claim 7 or claim 8, and
further characterised in that the or each springy core
(42,48,54,68) is mechanically _retained by the body
(44,50,56,66).

12. A takraw ball as claimed in claim 1, and further

characterised in that the .soft part of the composite strip is

in the form of a backing layer for a spr:l.ngy outer layer or is
~in the form of a core within a springy body.

13. A takraw ball as claimed in any claim and further

characterised in that it has a weight of between 100 and 250

gm., a circumference of between 380 and 460 cm. and a first
rebound of between 100 and 150 cm. when dropped in free fall

from a height of 330 cm.

14. A takraw ball as claimed in any of the preceding claims

This Sheet Has Been Reﬂlaced
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8 the coypashie manm I | Hm L_*‘Uﬁw%&?;;e—.&@ﬁvmmw ngs,
22 or 28, is shaped cuit?ing 34, to enable the outer

| ayers, 24 or 30, to nechanlcally key with the backi ngs. Figs 12 to
15 illustrate an alternative enbodi nent wherein the soft side and centre’
hoop st repdoutfurtlkemer scBérac8ezisedi scomt i bhats. thHee osoft | apeeriad are
limted f lhye 2P | | C ri as

i ndi cat etc(llal%y:%S 38 I%l%lnaﬂ'qi ?lgf'hk?é&oﬁb %i?z 1%@?,?&&&% k#‘m&héé |§lt%%t°?n%5ﬁl

t he enbo&hﬁﬁﬁPPéFSFi§§ eka$6°mﬂrmh@¢%yw¢ﬁﬁhﬁn%ﬁ°#eﬁk&kPQﬁwfuﬁhﬁﬁ ‘nuous and
the intersections of the woven ball effectively have four |ayers (soft,

springy, oft in he ne urfaces a ven int sectlons are
constitut d sé|35§ Bgy%ﬁghbéﬁqélf%ﬁgénﬁﬂ §ﬂ¥s°ér | PIECE 1™ Snge of
suitableaadftfuntheralshaaacheghsedbftmciemhtofthblcSp@dnngraaterlal

abr as| Onéﬁ‘gsb? 22 rcﬁroiogﬁeéa lg; ﬁl:fu& t§§F§F8S§QtaﬂtE]lyllgwerfibre,

coeffici n’"spfingy
glass fibre, carbon fibre, engineering plastics or a

polyvolefin blend.

16. A composite strip (20,26,40,46,52,58,64,70) for a takraw
ball (1) characterised in that it is as claimed in any of the
preceding claims.

—_—
———
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enabling the strips to readily slide over one another at woven

I nt er sect iwa95/28206 Fig. 16 shows an alternative form of PCD/GBISNUSRS Si de
strip 40 to conprise four steel wire spring cores 42 enbedded in a soft
body 44. The side strip 40 is formed by suspending spring cores in a
noul d and then injecting the body material about the spring cores; the
final shape of the thus forned conposilt/é side strip again being essentially
the sane as shown in Figs. 4, 5 and 6. In this case it my not be necessary
to bond the spring cores and the body; the cores may sinply be trapped

wi thin the body. Fig. 17 shows an alternative formof conposite
centre strip 46 to conprise two steel wire spring cores 48 enbedded in a
soft body 50 and it is formed by coifzryugs?g he body about the spring
cores; again the final shape of the &hu conposite centre strip is
the sane as that shown by Figs. 10 and 11. Again, it may not be necessary
to bond the spring cores and the body; the extrusion process may tightly
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9 shri nﬁ,&%ﬁsibgdy onto the spring cores to firmy hol d tRGIVGCBIOPR28ce. The
surface of the spring cores could be roughened to inprove the nechani cal
key between core and body. Fig. 18 shows another variant 52 of the
conposite side hoop strip of Fig. 2; in this variant, the spring 54 is a
strip of spring steel and is wholly zmpedded as a core within a body 56
so that the spring can be nmechanically retained within the body. The plan
shape of the spring strip can vary froma sinple curve-sided bowto nore
conpl ex shapes. An equival ent conposite cen hoopStrip fpot shown) could
be provi ded. It is,of course, possiblé€ to ;ég: t akj
di fferent conbif@}i ons ofoli de and centre qgag ‘

conmbi ning side/hgop strips]20 with centre h s
possi ble to us I fferen| fFonposite materi f or ['§ h#
strips. ol
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A synthetic rattan strip for the manufacture of conventionally woven takraw
ball's is sRewlfsFi 9- 19 to be a conposite 58 of general |y ggsdiagogr -1 i ke
Ccross-section t t has a soft outer layer 60 and a springy backing layer

64. The two layers are co-extruded and t3{& materials are chosen so that
they will bond together during the extrusion process. Alternatively, the -
upper surface of the backing |layer could be shaped to nmechanically key with
the outer layer. The conposite strip 58 is dinensionally the sane as split

rattan stalk; i.e F 3to4mlm§ andtIF.Wl,Ge’
of this synthetlc ratta can then be en i y&takraw bal®l 5h

conventional , tra@ tional nner R oduce a takrfw ball
20. A takriyv bal | ven fro S synthetic [attan
t he advant ages of{Jh pl ast|qs takra t?a | in consiggncy of
has the player frfjendly spfit/safe ofNef\covering 4 s a
reproduction of alfraditiprfal takrayg:PRN ; thus ng it
- 36 36
,/26 /26 3
3! 122 22
28 -
V& 47
36 | 38 1}
i |

FIG.S FIGI2  FIGI4



WD 95/ 28206 PCT/ GB95/ 00825

10 suit pl ayi ng takraw t hrough the hoop. | n addi {}

def or mabi ﬁ?{)gs%é%? he outer | ayer enables the ball to be mt*e’ﬁ’&i”ﬁ{"@%és nor e

uni form spherical shape. Fig. 21 s an alternative form of

synthetic rattan strip 64, wherein a soft,” outer body 66 is co-extruded

about an inner core 68 of spring steel wre; in nuch the sane manner as

centre hoop strip 46. Fig. 22 shows a further formof synthetic

rattan strip 70, wherein a soft puter body 72 is noulded in a U shaped

channel section spring 74 AII t he above described forns of synthetic
o hdy . '

rattan have a conti nugd | t |FT.I$‘Y ssible to produce a
di scont i nfiou e’%ody, such that there
m e ki n
P4, bpg ki ng

FI1G.18
54 ~~__57

FIG.19 FIG 21

B S > Nl
62 68

66

72

T4 . FIG.22

70 ——
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|'ayers at woven intersections. As nentioned above, abrasion and wear
of takrawypgbssssabecads to their breakage and the danger of peflisbooRisYers.
\Wear indicators, for exanple a colour change, can be incorporated into the
outer layer of any of the above conposite strips to indicate when the bal

has becone dangerously worn. Fig. 285is a graph of free fall
first-rebounce height of prior art takraw balls and takraw balls in
accordance with the present_invention; tabul ated bel ow - WO 95/ 28206
PCT/ GB95/ 00825 G 20 11 TYPE BOUNCE
MATERI AL REMA * )
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HEI GHT Mrio1 107.50 cm Pol yol efi n Bl end*

MI102
112, 50 cm Pol yol efi n Bl end* PRI OR ART REFOGIEMEND BHEGT
Polyolefln Bl end* PRI OR ART MI301 132. 50 ¢ 0 | end*
PRI OR ART MALAY1 112.50 cm Conpetdtor's pro u@@fe rﬂﬁ%%
MALAY2 122 50 cn1Cbnpet|tor S product PRI 132. 50

Crot v Sld "o, g ol B MGpeoraB LT 137 M0 SRANGLAL
PRI OR Arqnaracmm#w Reans( tAtPolty oF 2RNATE NPRYR @dhpb%ﬂ@stw\l\mﬂm

MI201/ Wepledda S £ i1k W €~ W%'%ﬁ%ﬁ&ﬁﬁ?°ﬁﬂ¥‘ﬂdnbbﬁNENTHﬂﬂractéyﬂgﬂic 387.50
cm NATURAL RATTAN

all; whereas a takraw ball has to restore its original
spherical shape after each collision.

United States Patent Specification No. 5224959 discloses
composite materials, see Figs. 3C and 3D and the related
description at column 5 lines 8 to 27; however, there is no
disclosure of the skeleton ball being bounceable, let alone
selection of  materjals ¢to produce a given bounce
characteristic as required by the present invention.

It is one object of the present invention to provide a
softer takraw ball whilst retaining the ball’s essential
characteristics. Conventional takraw balls are traditionally
treated with coconut oil both to prevent the ball from rotting
and to reduce the brittleness of the rattan, i.e. to make it
softer and more playable. Experiments to simply make a
plastics takraw from softer material were unsuccessful because
the necessary bounce characteristic could not be achieved and
the ball would not retain its woven structure when playeq,
strips moved and overlapped one another.

another object of the present invention is to provide a
safer takraw ball.

According the present invention comprises, a takraw ball
woven from strips at least a majority of which are composite
strips having one component part of softer material than any
other component part and another component part of springier
material than any other component part; the softer material and
the springier material being selected to produce a desired bounce
characteristic. By springier 1is meant a material that is
essentially stiff or rigid but also resilient such that, if

deflected under applied load it will return to its original shape
or position.

According to an embodiment of the present invention, the

96116769



RATT2 132. 50 cm NATURAL RATTAN PRI OR ART

Pol yel efi n/ Nyl on conposite | NVENTI ON Mr301/ C
coat ed Pol yol ef i n | NVENTI ON Mr201/ C 117.50 cm
Pol-yol ef i n | NVENTI ON *" Pol yol &in Bl end"-

defined a hoaneneous bl end including pol yethyl ene

f d h I |
it oh { FRRBSRF iR BEFLE, 4% QRIS FTORBRY Richs thathr o e
pr of essinhal acoapk | atohep‘s'ay‘elne exposed @temesqmceﬁv Qﬁlﬂl?se maldcd@r dance
W th the_] Q¥%5‘?%g §0ME% #Il}! and WI £ ¢8HwEad in
ven

conposi e syn tion vvoven akraw bal | s .and types

MI301/ NacCRAB@anee aH&tN’IT ’EG‘]}/SC thei preFesti dnveRti@nL 4ars. from
i nt er worgHe NAORIgrAT i cadt 19e Sier bO&}'i'ter surface than known takraw

balls and still  have essentially the same bounce
characteristics; such a ball will have the surface softness
of, for example, a soccer ball and yet be fully playable.

According to a further embodiment of the present
invention said softer part of the - composite strip is continuous.

According to another embodiment of the present inventiori,
Said softer part of the composite strip - is discontinuous, being
limited to only those areas of the composite strip that, when
woven, will constitute the exposed outer surface of the ball.
The effect of this is that the softer part . of the composite
strip will not occur under woven intersections. This permits
higher coefficient of friction softer material to be used; the
relative movement at woven intersections that occurs when the

ball bounces or is struck will be between the low coefficient
of friction springier parts.

Additionally or alternatively, the softer component part
can provide a safety surface layer, guarding a player against
the ball becoming damaged:; the springier camponent part may be
brittle and liable to break or fracture and the elastic
surface can prevent sharp springier parts from protruding through
the surface.

According to yet another embodiment of the present
invention, the softer part of the composite strip is in the form
of a backing layer for a springier outer layer or is in the form
of a core within a springier body. This produces a
conventionally hard takraw ball but the backing layer or core,
being softer or flexible, holds the strip together should the
springier outer layer or body fracture or break.
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<types of conposite strip takraw ball neef
I'n another, unillustrated application of the

12

enent .

bl end currently used for plastic takraw balls YEC R ayer or

Is of a soft t uch, as_nyl on dthis acts tp_keep the bal

together in ? e g%%§+s%ﬁ tSHhEP o ?%$t7€£ rt{#e%o t§%££éfékt ézrﬂﬂ?hough

conposite strips 2 oponsiinugust Qmmdsepanaﬁaummﬁspdtwm begardescradimsr it

is the intention ﬂgtépigﬁa@p%ﬁcgt é Qgh?gg g, strip formed froma
r| cS

material that exhibits t

ar ac MD dlfferent mat eri al s,

soft and spri ngy,2 AR ePTF EIRR0AEd AR SPLERRPONte stri p.

Examples of suitable springier materials are:-
spring metal, nylon fibre, glass fibre, carbon
fibre, engineering plastics.

Examples of suitable softer materials:are:-

rubber, elastomer, thermoplastics elastomer (TPE),
polyurethane, silicon rubber.

A takraw ball could be manufactured from composite
strips in accordance with the present invention and having the
general form described in United Kingdom Patent Specification
No. 219686l1. Alternatively, a takraw ball could be
conventionally woven from composite strips of synthetic rattan
in accordance with the present invention.

The above and other features of the present invention are
illustrated, by way of example, by the Drawings, wherein:-
Fig. 2 is a cross-section of a
composite side hoop strip in
accordance with one embodiment of the
present invention:

Fig. 3 is a plan of a spring for the
composite hoop side strip of Fig.2:
Figs 4 to 6 are, respectively, a plan, a

side elevation and an under plan of
the composite side hoop strip of
Fig.2;

Fig.7 is a cross-section of a
composite centre hoop strip for the
one embodiment;

Fig. 8 is a plan of a spring for the
centre hoop strip of Fig.7;

Figs 9 and 10 are, respectively, a plan and an

e outer
pol yol efin

core

e.g.



13 CLAI MVE: takraw ball woven fromstrips at least a majority

of which are conpo one conponent part of softer
mat eri al than any o'f“”ﬂ" ’,[Hm# ’" part and FeF— part
a .

of * springier mett erci ot her OBEBWRME'BBﬁ

softer rial, and the sprlngler ei ng
producen%tri%d desired bounce ch ra@fﬁérﬁgt vﬁt -----------

takraw ball as clainmed in claim 1vvhere|n tte corrp05|te stripis
formed and arr can ed such tg?t i nto at l.east_ the

ba] |
exposed out er “surtite " °2 f"ﬂgeﬁalffofns C‘d‘ﬁﬁ% 13k e eﬁ#sai d Rt Yoar t .
3. A takraw lod leauschl ai ard icomploziime?, sphipei hasdiny one component

part of softer material than any other component

part and another component part of springier
material than any other component part; the
softer material and the springier material being

selected to produce a desired bounce
characteristic.
2. A takraw ball as claimed in claim 1 wherein the

composite strip is formed and arranged such that, when
woven into a ball, at least the exposed outer surface
of the ball is constituted by said softer part.

3. A takraw ball as claimed in ciaim 2, wherein said
softer part of the composite strip is continuous.

4. A takraw ball as claimed .in claim 2, wherein said
softer part of the co:ﬁposite strip is
discontinuous, being limited to only those areas of
the composite strip which, when woven, will constitute
the exposed outer .surface of the ball.

S. A takraw ball as claimed in any of claims 1 to 4,
wherein the composite ' strips are each formed from a
layer of softer material having a springier backing.

6. A takraw ball as claimed in claim 5, wherein the

softer material is mculded tc the springier backing.

7. B takraw ball as claimed in any of claims 1 to 4,
wherein the composite strips are each formed from

one or more springier cores embedded in a body of



softer part of the conposite strip i s continuous. 4. A takraw ball

o o T 20

COI’TpOSI te

areas of

he *cofiposi t® stri*p which, when

as

batng&(ﬁ%ﬂ&&”ﬁﬁo ly those

ML T any ' of

exposed outer 1i_.Jrface of the ball. 5. 14 A takl aateh

clains 1 to £°Tter pateridtne conposite stri Fed from a

| ayer of softer material having a springier backing. 6. A takraw ball
as clained in claimb5, wherelnthe softer material is noulded to the

springi & backi FyEraw7bahlt agr shaimed 4o $kaied7i nwheyesn &he hody to 4,
CORASIAES alSdit Oégrt?r eRCh {108 "BYr A9 r coPE, OF nore

cores enbedded in a

wherein the

springier

(s}

g

[

l-l

1

1

1

[ g

2.

3.

4.

2 takraw ball as claimed in claim 6 or claim 8,
wherein the softer material and the springier
_mat.eriai. are compatikble such that they will bond to
one another as the result of the-' moulding process.

A takraw ball as claimed in claim 5 or claim &,
wherein the springier backing 1s mechanically keyed to
the outer layer.

A  takraw ball as claimed in claim 7 or claim 8
wherein the or each épringier core is mechanicéliy
retained by the body.

A takraw ball as claimed in c¢laim 1, wherein the
softer part o¢f the composite strip is in the form of
a Dbacking layer for a springier outer layer or is in
the form of a core within a springier body.

A takraw ball as claimed in any claim and having a
weight of between 100 and 250 gm., a circumference
of Dbetween 380 and 460 cm. and a first rebound of
between 100 and 150 cm. when dropped in free fal-l
from a height of 330 cm.

A takraw ball as claimed in any of the preceding
claims wherein the softer material includes rubber,
elastomer, thermoplasti'cs elastomer, polyurethane or
silicon rubber.

A takraw ball as claimed in any of the preceding
claims wherein the springier material includes



softer material. 14 8. Atakraw ball as clainmed in claim7,

wherein the body i's--roul ded about the or all the sprlngler cores. 9.
A takraw ball imed in claim®6 or claimmS; wherer—glhe softer
mat’eri al and l ﬂm’ "I ﬂﬂgﬂ.ﬂ" mat eri al || WCEWI%% ch that
they will bond her as ]%he res 't of t@s “process.
10. A takraw ball as clalned i'n claim inméi ............... mherei t he

springier backing is nmechanically keyed to - 11. A
takraw bal | SRFiDGai neetiad,claylon Orfidwd M ass QN tggrbgh each

springi er C?rlﬁr‘es n%%eern){a pLastrzlert:gl g(la_d >[lnolr;(((a:lt)ef;'};x blend.
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(54) Title: TAKRAW BALLS /

(57) Abstract

An improved takraw ball (1) is woven from strips (20) of

composite material of which one part (24) is of soft material and the
other part (22) of springy material, generally component parts are
arranged and the strips are so woven that the outer surface of the ball
is soft; the soft material and the springy materiat are each selected
to produce a bounce characteristic equivalent to conventional rattan
takraw balls and known plastic takraw balls.
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