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Description

[0001] The present invention relates to balls, espe-
cially golf balls, incorporating an identification device.
[0002] U.S. patent 5,743,815 discloses such an ar-
rangement, in which a passive transponder is surreund-
ed by elastic material and a rigid housing to produce a
coded golf ball. GB patent 1,172,449 discloses a radio
emitter arranged in the liquid composition at the centre
of a golf ball. U.S. 5682550 discloses a golf ball having
embedded therein an identification device and an aerial.
[0003] U.S. 3,782,730 also shows a golf ball with an
oscillator circuit which is surrounded by a resilient
sphere and which is to aid location of the ball. The circuit
is set in a resin mass which is located in a rubber core.
The disclosure of this document corresponds generally
to the introduction of claims 1 and 8.

[0004] Coded golf balls are necessary in order to ef-
ficiently run golf driving ranges such as those disclosed
in our co-pending patent application PCT/GB99/00883.
[0005] A problem with prior arrangements is to pro-
vide a sufficiently reliabie identification device which is
robust enough to withstand the shock of repeated im-
pacts with a golf club. Another problem is the need to
withstand the extreme conditions of temperature and
pressure required during the manufacture of galf balls.
In addition the identification device should have no ef-
fect on the performance of the golf ball in use.

[0006] The present invention seeks to overcome or
reduce one or mere of the above problems.

[0007] Accordingto afirstaspect of the presentinven-
tion, a golf ball comprising a core with an identification
device embedded in the core, the identification device
comprising a coded element and an aerial characterised
in that the identification device further comprises a
spring or diaphragm and in that the coded element and/
or the aerlal, to dampen mechanical shocks thereto, are
connected to the spring or diaphragm.

[0008] The identification device is preferably a radio
frequency identification device.

[0009] The coded element may be mounted in or on
a plate with the aerial being formed by a coil arranged
on one face of the plate and the diaphragm being ar-
ranged oh the opposite face of the plate.

[0010] In preferred arrangements the coded element,
in the form of a chip, is connected to the diaphragm. The
aerial coil is separately connected to the diaphragm, so
that the diaphragm may also serve to electrically con-
nect the chip and the aerial coil.

[0011] The spring or diaphragm is preferably made of
a heat conductive material so that it can serve as a heat
sink during subsequentmanufacturing stages of the golf
hall to prevent overheating of the coded element and/or
the aerial.

[0012] According to a second aspect of the present
invention, there is provided a method of manufacturing
a golf ball incorporating an identification device, the
method including the steps of moulding the identification
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device in a disc or capsule member, placing the member
between two parts of a ball core, adhering the core parts
to each other around the member, and then subjecting
the thus-formed core to further processing steps, includ-
ing providing it with a covering, characterised in that
means for protecting the identification device from the
effects of impacts are also moulded in the disc or cap-
sule member:

[00138] Thecore parts are preferably symmetrical and
may be hemisphetical or cuboid shape (to form a cuboid
core which is subsequently processed to have a spher-
lcal shape).

[0014] Preferred embodiments of the present inven-
tion will now be described, by way of example onty, with
reference to the accompanying drawings, of which:

Figure 1 shows a top plan view of an identification
device for use in an embodiment of the present in-
vention;

Figure 2 shows a bottom plan view of the device of
Figure 1;

Figure 3 shows the device of Figures 1 and 2 en-
capsulated in a capsule;

Figure 4a and 4b show the device of Figure 3 is em-
bedded in a core of cuboid shape; and

Figure 5 shows the core of Figure 4 after a further
processing step.

[0015] Referring to the drawings, Figures 1 and 2
show an identification device 10 comprising a substrate
formed by an insulating plate 11 e.g. of a plastics mate-
rial such as any polyvinyl chloride preduct with the nec-
essary temperature characteristics. The identification
device Is a passive device and includes an ASIC chip
12 with a 64 bit memory which can be read only or may
have both read and write functions. The device operates
at radio frequency preferably in the range 66kHz - 13.56
MHz. It also comptrises a generally circular copper coll
aerial 14 and arranged to receive interrogation signals
from external readers and to transmit an appropriate re-
sponse. The code within the coded response of the aer-
ial 14 is stored in the memory of chip 12.
[0016] On the opposite major surface of plate 11
there is provided an annular or coiled shock absorbing
member in the form of a steel diaphragm 16. Diaphragm
16 has a tongue 18 and a meandering section or cas-
tellation 19 which assists in bonding to the plate 11. The
diaphragm is resiliently mounted, e.g. on a spring part,
$0 as to protect the identification device from the impact
of a golf club.
[0017] The physical arrangement is such that the chip
12is mounted onthe back of tongue 18 of the diaphragm
16 as seen in Figure 2; this enables the diaphragm to
act as an effective heat sink for chip 12 during process-
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ing of the core. The chip 12 extends through a hole 22
in the plate 11 but without being directly attached to the
plate. The aerial coil 14 is separately attached to the
diaphragm 16 by a connection passing through the plate
11: this means that the diaphragm can serve as a con-
ductive link for signals passing between aerial 14 and
chip 12

[0018] The plate 11, with the various components
mounted thereon, is then located in a mould, and epoxy
resin material 17 is then cast around it to form a disc
member or capsule 20, Figure 3. The capsule provides
high impact absorption and bonding for the plate ar-
ranged substantially along its central plane. As the ma-
terial of the capsule sets, the difference between the
thermal setting properties of the different materials en-
ables the diaphragm to "set-back", giving room for rela-
tive movement after setting. Typical maximum dimen-
sions of the capsule are diameter 17mm and depth
3.5mm.

[0019] As shownin Figures 4a and 4b, the capsule 20
is then positioned within a pre-manufactured soft syn-
thetic rubber billet or core 35 of generally cuboid shape.
This is done by slicing the billet in half, cleaning the cut
surfaces with solvent, coating the capsule with a bond-
ing solution to improve adhesion and to prevent delam-
ination, placing the capsule carefully atthe centre of the
billet 35, and bonding the two halves of the billet together
again. Here, itis importantthat the capsule 20 is located
centrally of the loaded synthetic rubber/chalk pre-man-
ufactured core 35. This can be done manually or auto-
matically with a specially-designed tool. The capsule 20
should be otiented with its major surfaces parallel to the
major surfaces of the core 35.

[0020] The accurate location of the capsule 20 within
each billet half, can be assisted by cutting or machining
an appropriately shaped recess.

[0021] The billet is then subjected to a conventional
manufacturing procass during which it reaches temper-
atures of 200°C and pressures of up to 15.4 MN/m2
(1ton/square inch) as the rubber compound vuicanises
and adopts a spherical form 35', Figure 5. During the
heating process, the diaphragm 16 further serves as a
heat sink for the chip 12 and the rest of the identification
device, which is thus prevented from thermal damage.
A conventional dimpled cover of material sold under the
trade name of Surlyn or similar material is subsequently
applied as the outer layer of the ball.

[0022] A ballmanufactured as above is within the nor-
mal weight specification (maximum 45.93 grams) and
performs exactly as & normal ball, i.e. it looks and feels
the same and the presence of the identification device
does not affect the flight, trajectory, run, distance or dis-
persion of the ball in use.

[0023] In addition, alternative arrangements may be
provided for absorbing shocks. For example, in one
modification, electronic circuitry is mounted on an aerial
coil which in turn is mounted on a spring.

[0024] The identification system could be used in oth-
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er sorts of balls, e.g. tennis balls, or any other type of
object which undergoes rough treatment.

[0025] Instead of uniquely identifying the ball or other
object, the device may simply be part of a presence-
sensing system, e.g. as an aid to locating lost golf balls.

Claims

1. Agolfball comprising a core (35) with an identifica-
tion device (10) embedded in the core, the identifi-
cation device comprising a coded element (12) and
an aerlal (14) characterised In that the identifica-
tion device (10) further comprises a spring or dia-
phragm (16) and in that the coded element (12}
andior the aerial (14), to dampen mechanical
shocks thereto, are connected to the spring or dia-
phragm(16).

2. A golt ball according to claim 1, wherein the identi-
fication device (10) is a radio frequency identifica-
tion device.

3. A golf ball according to claims 1 or 2, wherein the
coded element is mounted in or on a plate (11), with
the aerial being formed by a coll arranged on one
tace of the plate and the diaphragm (16) being ar-
ranged on the opposite face of the plate.

4. Agolfball according to any preceding claim, where-
in the coded element is a chip (12) which is con-
nected to the diaphragm (16).

5. A golf ball according to claim 4, wherein the aerial
(14) is separately connected to the diaphragm (16).

6. Agolf ball according to any preceding claim wherein
the spring or diaphragm (16) is heat conductive.

7. Agolfball accordin'g to claim 6, wherein the material
is steel.

8. Amethod of manufacturing a golf ball incorporating
an identification device (10), the method including
the steps of moulding the identification device in a
disc or capsule member (20), placing the member
(20) between two parts of a ball core (35), adhering
the core parts to each other around the member
(20), and then subjecting the thus-formed core to
further processing steps, including providing it with
a covering, characterised in that means (16) for
protecting the identification device from the effects
of impacts are also moulded in the disc or capsule
member.

9. A method according to claim 8, wherein the core
parts form a core (35) of cuboid shape and are sub-
sequently processed to have a spherical shape
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(35).

Patentanspriiche

1.

Golfball aufweisend einen Kern (35) mit einer inden
Kern (35) eingebetteten Identifikations-Vorrichtung
(10), wobei die Identifikations-Vorrichtung (10) ein
codiertes Element (12) und eine Antenne (14) auf-
weist,

dadurch gekennzelchnet, daB die Identifikations-
Vorrichtung (10) ferner eine Feder oder elne Mem-
bran {18) aufweist, und daB das codierte Element
(12) und/oder die Antenne (14), um mechanische
StéBe hiergegen zu démpfen, mit der Feder oder
Metmnbran (16) verbunden sind/ist.

Golfball gemaf Anspruch 1, wobei die die Identfi-
kations-Vorrichtung (10) eine Radio-Frequenz-
ldentifikations-Vorrichtung ist.

Golfball geman Anspruch 1 oder 2, wobei das co-
dierte Element (12) in oder auf einer Platte (11) an-
gebracht ist, die Antenne (14) von einer Kupferspu-
le gebildet wird, weiche auf einer Seite der Platte
(11) angebracht ist, und die Membran (16) auf der
gegeniiberliegenden Seite der Platte (11) ange-
bracht ist.

Golfbalt gem4B einem der vorangehenden Ansprii-
che, wobei das codierte Element (12} ein Chip (12}
ist, welcher mit der Membran (16) verbunden ist.

Golfball gemaf Anspruch 4, wobel die Antenne (14)
separat mit der Membran (16) verbunden ist.

Golfball geméan einem der vorangehenden Ansprii-
che, wobei die Feder oder Membran (16) wéarme-
leitfahig ist.

Golfball gemaB Anspruch 6, wobel das Material
Stahl ist.

Verfahren zum Herstellen eines Goffballs, welcher
eine Identifikations-Vorrichtung (10) in sich trégt,
wobei das Verfahren die folgenden Schritte umfaB3t:
die Identifikations-Vorrichtung (10) in ein scheiben-
oder kapselartiges Bauteil (20) eingiefien, das Bau-
teil zwischen zwei Teile eines Ballkems (35) posi-
tionieren, die Kern-Teile aneinander um das Bauteil
(20) herum zusammenkleben, und dann den derart
gebildeten Kern weiteren Verfahrensschritten un-
terwerfen, einschlieBlich ihn mit einer Hiille verse-
hen, dadurch gekennzeichnet, daB die Mittel (16)
zum Schutz der Identifikations-Vorrichtung (10) vor
den Auswirkungen von StdBen ebenfalls in das
scheibenoder kapselartige Bauteil (20) eingegos-
sen werden.
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9,

Verfahren geméB Anspruch 8, wobel die Kem-Teile
einen Kern (36) von kuboider Form bilden und an-
schlieBend so bearbeitet werden, daB dieser eine
kugelférmige Gestalt erhalt.

Revendications

1.

Balle de golf comprenant un noyau (35), munie d'un
dispositif d'identification (10) encastré dans le
noyau, le dispositif d'identification comprenant un
élément codé (12) et une antenne (14), caractérl-
sée en ce que le dispositif d'identification (10) com-
prend, en outre, un ressort ou une membrane (16),
et en ce que I'élément codé (12) et/ou l'antenne
(14) sont connectés au ressort ou a la membrane

. (18), pour amortir les chocs mécaniques.

Balle de golf selon la revendication 1, dans laquelle
le dispositif d'identification (10) est un dispositif
d'identification par radiofréquence.

Balle de golf selon la revendication 1 ou 2, dans la-
quelle Y'élément codé est monté dans ou sur une
plaque (11), l'antenne étant formée d'une bobine
agencée sur une face de la plaque, et la membrane
(16) étant agencée sur la face opposée de la pla-
que.

Balle de golf selon l'une queiconque des revendi-
cations précédentes, dans laquelle I'élément codé
est une puce (12) qui est connectée & lamembrane
(16).

Balle de golf selon la revendication 4, dans laquelle
fantenne (14) est connectée, séparément, & la
membrane (16).

Balle de golf selon {'une quelconque des revendi-
cations précédentes, dans laquelle le ressort ou la
membrane (16) conduit la chaleur.

Balle de golf selon la revendication 6, dans laquelle
le matériau est de l'acier.

Procédé de fabrication d'une balle de golf intégrant
un dispositif d'identification (10), le procédé com-
portant les étapes consistant & mouler le dispositif
d'identification dans un élément de disque ou de
capsule (20), & placer 'élément (20) entre deux par-
ties d'un noyau de balle {35), & coller les parties de
noyau |'une sur I'autre autour de I'élément (20), puis
& soumettre le noyau ainsi formé & d'autres étapes
de processus, y compris la fourniture d'une enve-
loppe sur celui-ci, caractérisé en ce que le moyen
{16) permettant de protéger le dispositif d'identifica-
tion des effets des impacts est également moulé
dans I'élément de disque ou de capsule.
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9. Procédé selon la revendication 8, dans lequel les
parties de noyau forment un noyau (35) de forme
de cuboide et sont ensuite traitées, pour avoir une
forme sphérique (35').
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Fig.4b
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Fig.5



