;12e3e,a) M _t " Xz 6" Tal GOLF BALLS The present invention reIate§§Féb ”"3
" bhalls, especially golf balls, incorporating an identification device.

patent 5,743, 815 discloses such an arrangenent, in which a passive
transponder is surrounded by elastic material and a rlgld

produce a coded golf ball. GB patent 1;172,449 dlscloses a @NWNHW%M@Nlﬁ
arranged in the liquid conposition at lhe centre of a

5582550 di scl oses a golf ball having enbedded therein an |dent|PW8at|on

device and an aerial. U S. 3,782,730 also shows a golf ball with an
oscillator circuit which is surrdGQIIABAEESS esi|ient sphere and whi ch_ i's

to aid catio Circui.t n .S|n

| ocat ed T BlesERBintigf rdes-jo b Erisdiany a5TF Bl erBarEne RooRruiarion
gener al §xid0 the introduction of claims 1 and 8. Coded golf balls are
necessary in order to efficiently run golf driving ranges such as those
di scl osed in our co-pending patent application PCI/GB99/00883. A problem
W th prbor arran%\%nents is to provide a suffici entIy reliable

i dent i fVcatRAsRt aeidP & Swhickeses §“¢rho%h§1faf€ﬁ619§h "@ zvth tRASBIVE traRepepdeis of

t th hst and
tho oxtmolRag By Vatch Ra@Rel arils R RO HE o PRRGF E coled, ARLBER PRt "
manuf act, u7E 499 dmelbgestﬁahﬁa edlﬂteﬁ@ﬂ*ahg&f‘mttﬁ@hhlﬂﬁ b Ipbﬁﬁbh Qﬂuﬂ%\sh@@ ofhoul d
have no effect on the per f or mance he gol'f in use. The present

i nvent i goif @bl&bst 8582560 clineinses a igelfibad hanmgcnmhmddm thereimen aimtnﬁcq:trombl ens.
Accordléfg a fi rst aspect of the present invention, a golf ball

conpri ° &egn 3P&HRk h an identification device embedded in the core, the
identification device conprising a coded el enent and an aeri al
characterised in that the identification device further conprises a spring
or di aghSag82iB0i aisat shatvstahgol £ bale vithl annosoillacn diroiit whéch is sbrrbifded38a 2
aerial, tq danmpen mechanical shocks thereto are_connected to the spring

or di aﬁFﬁ’]é%]}hSPl’F’rﬁ% an) ahighe is daeidolgcatian efdhe balhr The cigpyiy issset vz sesin B@sency

denti f d b | at

w th t UG BBl odier Mihe TR OEir e ER vl ey ot o
and t heo meanhodmgmob@fa@lmg rlamgeg;l on the opposite face of the plate.

Coded golf balls are necessary in order to efficiently run golf driving ranges such as those -

disclosed in our co-pending patent application PCT/GB99/00883.

A problem with prior arrangements is to provide a sufficiently reliable identification
device which is robust enough to withstand the shock of repeated impacts with a golf club.
Another problem is the need to withstand the extreme conditions of temperature and
pressure required during the manufacture of golf balls. In addition the identification

device should have no effect on the performance of the golf ball in use.
The present invention seeks to overcome or reduce one or more of the above problems.

According to a first aspect of the present invention, 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
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In preferred arrangenents the coded el ement, in the formof a chip, %kt JE0%

" connected to the diaphragm The aérial coil is separately connected to the
di aphragm so that the diaphragm may al so serve to electrically connect the
chip and the aerial coil. The spring or diaphragmis preferably nmade of a
heat conductive material so that it can,serve as a heat sink during
subsequent nmanufacturing stages of the golf ball to prevent overheating of
the coded el ement and/or the aerial. According to a second aspect of the
present &2 Nol dAmped RREBanical f tur ol f ball

i ncorporating an |pdent| ficat f]{c()lgwdg%(t:@é apﬁl%ﬂ%et{ahtg |$¢E?géﬁj dka%gﬂ%"gt eps of
nmoul ding the identification device in a disc or capsule rrenber) pl aci ng the

menber b t.s of bal | cqre, adhering_the core parts to each
ot her ar %X\%@P :nﬁc\g?n%'ﬁg e l§r%eaffrﬁ§1|¥ asi?gioefé“tquﬁ‘&yt‘@f’é‘?ﬁﬁﬂ@nﬂGY‘ﬁE-d core to
further processing steps including providing it with a covering,

characterised in that means for protecting the identification device from
t he ef f ekhacasled elemsat mapbe rr@ustgd froorl efealplate wittetheiagrial being dpsnddeby®odier . The

Chape. (1t BeE oB'of RLERF e bURRI 4 Reobfunerrapen ot be coaoyls s b

spheri caplaghape). Preferred enbodi ments of the present invention will now
be described, by way of exanple only, with reference to the acconpanying
drawi ngs) of which: Figure 1 shows a top plan view of an identification

device fqr i 0 of the.present |nvention; 3 Figure 2
shows a @&r%%‘%eapﬁgn&?ﬁgg Sg'f?e ‘f‘ﬁgd gETeRt, 1 rgfhe r&h?‘!ea ghip,d§ gopnectgd é‘hgﬁs t he
devi ce afiagffirgym.e Thd acriedl c&il BnepRalyadonfediddl 8 Heod FoQHitqné 8 b show
the device' of Figure 3 is enbedded in a core o?pﬂé r%ld shape; agﬁkg Iél gure 5

shows t HBAYHPLSEEYE tej elasirically goanset the phiptand thepedialemdli ng step. Referri ng to
the draw ngs, Figures 1 and 2 show an identification device 10 conprising a
substrate forned by an insulating plate 11 e.g, of a plastics material such
as any (Jdieypringbr dinblungres pretedabdy matié bf & heat DaRRSHRMHat@ATRE Rk ¥ @n serve

char act &L LSELSS The identification device is a passive device and incl udes
an ASI C éﬁ%ﬁa THK e SURS AN MIBWRCyr g, Stages ok thergolfrhall do praventapverhsptingay e

bot h re@dﬂ@%dwélgﬂc,ittmgkﬁ%erghe devi ce operates at radi o frequency
preferably in the range 66kHz - 13.5b MHz. It also conprises a generally
circul ar copper coil aerial 14 and arranged to receive interrogation

signals I nd tqg.trapsmt ana ropriate response. The
code with | n I%Xt&% g@dé‘d agxgegglr;étle]gﬁesf'ﬁénva@ﬁ?%lthcfﬁlslFg @ %f%a‘eﬂw e menory of
chip 12 ma(ﬁnfatﬂ)ﬂn@p[goﬁlbtaﬁ iNOR} Pk athig 'Zha@éhti@atindleficd, the n{eﬁx%a%dlédlﬂé g ded an
annul ar _or c absorbing nmenber in the formof a steel diaphragm

16. Di apfiPy rﬁ“ ‘gg‘l‘?ééhea‘d?’ﬁ}fﬁﬁ@“l@"%d“adhséé’ﬁﬁéﬂsphgﬂ%@@n pacing theawembérat i on
19 whi cBetveed SoSpar3 JPandilReret Qdit lLLiently
nount ed, e.Qg. onpa spring ggrt egigggl{ls@%cgeér ott-érc%?df tg&r%&ﬂ{gt#]l EE0Sh devi ce
from t hand ﬂ?ﬁ'aé*{bl%‘ﬂna thecths-formed coFheo firthet prikesaing awggrmcntudnm pﬁdwdlng hat the
chip 12 ack of to ue 18 .of th aphragm 16 as seen in
Fi gure \ghﬁta %g&e@aﬁﬁ aét%lﬁseg g‘ﬁh‘?‘ﬁ Bprggpu%maﬁfe@p#@gpp ggVIH"eﬁ'Pnb‘ihﬁk f or
chip 12eftaers O'fgmplitﬂsﬁ%&ﬂsmgn@ﬁdddhﬁ te0diSo orli@sifidiinBmbér, €xt ends through a hol e

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 connecti on

passi ngrh erve as a
conduct i Vé}?flﬁ{(}@%re pgé.fg’rﬁgl %}%@%bﬁgﬂ?%g%%}, ;éf'gdf%p %&%ﬁﬁ g)trorm 4 The
pl at e 1aSubgid ¢vre Wbiohds subsequendypproesstad wthané e eptichieslenape).i s t hen | ocated in a

nmoul d) and epoxy resin material 17 is then cast around it to forma disc
menber or capsule 20, Figure 3. The capsul e provides high inpact absorption

and borRfefgel eMbbifineflsdt e RAOATCRIATARDNAe| ds@lRl %y 8y SELLLAY P! ane.

As the material of the capsule sets) the difference r mal
set t i ngph-dBYiEfesenca o theecalintifapyiparaveings, iofivhicenabl es the di aphragm to
"set-back", giving roomfor relative novenent after setting. Typical
maxi mum di rrensi ons of the capsule are dianeter | 7nm and depth 3. Snm

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

present invention;



As shown in Figures 4a and 4b, the capsule 20 is then positioned mﬁtW§3§§~n5@x
"~ premanuf actured soft synthetic rubber billet or core 35 of generally f ¢
shape. This is done by slicing the billet in half, cleaning the cut

surfaces with solvent, coating the capsule with a bonding solution to

i nprove adhesion and to prevent delam nation, placing the capsule carefully

at the centre of the billet 35) and borging the two hal ves of the billet

toget her again. Here, it is inportant that the capsule 20 is | ocated

centrally of the |oaded synthetic rubber/chal k pre-manufactured core 35.

This cafigHe dohawsahationy plan view efthe deviideyofiffigired ; speci al | y- desi gned t ool .

The capsul e 20 should be oriented with its major surfaces parallel to the
maj or surfaces of the core 35. The accurate |ocation of the capsule 20

Wi t hin Egaite Bishbet thalévicean SEi 3 chining an
approprig?gly shaped recesg.F?ﬁg%b???t?gP§¥?ﬂg%agﬂ%fe@?@% to a conventional
manuf acturing process during which it reaches tenperatures of 200C and

pressur 15.4 n2 (lten/square inch) as the rubber conpound

vul cani gfgsugéﬁgggn%ggtsgog tE%VHEY’F‘%SF gfgé'lr‘?ﬁ’ asemberddgd, ina sorempfr ¢ubgid stapbeaid ng
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 fromthernal
damage. Figusnfshows theatordiofFlignte doafer a%rtmtﬁbéﬁéin€ﬁ$. under the trade nane
of Surlyn or simlar material is subsequently applied as the outer |ayer of
the ball. A ball manufactured as above is wthin the nornmal weight

i i Refe] i B £ | ‘el bal |,
TP | poreiat e Rlie; PRl R A0 Eh el dence raprising a
i dent i fSubatrate foultd by anl esulating piité @¢'e. . W a PLastid mater Al SSH4an "Bllyvifilst ance
iti eoarr ng%v A

or dispgrsion of the ball in use. In addition, alternativ S may
be pr ov(f%&%r efQ)rpdgcgs%%itl}f:gn@ﬁggwst_enmgfatm@hylaegerikticso riEheniiend ficatibh @Bvice

el ectragig i i P 5 .aeli coil. which in turn is nounted
on a spri Elbg%yrﬁgé\fl%é/eﬁ(ﬁl cat%gﬁAgg?‘:@m ?‘g)ﬂ'ﬁ} 3¢ R memany diviel canghe eads

bal I's, Q@lyor magihiase beth =ad and aurjte Giretions. Y PRe BéviQbdREAe b ﬁhiouﬂg eﬂgﬁs rough
treatmi)%ferlnste d of ug%ci_gqely identifying the ball or other o ‘?‘([ac , the
devi ce PRI H) ';'et%"%fa kg - 43 p6eiize clt slsn somprisssst generatlygcirataraopped t 0

| ocat i rgillaesitl BPhdd Bahh . 1. A .qgolf_.ball conprising a core (35)
with an identification v &8 (%O@H(}a/'r%ggﬁ%ﬂgws from %?@gpfq"}ée"ﬁ@éﬁttﬂfi cation
devi ce a8spitiagi appraprizatel edpense MeTHe dodle Wwithiv iR Eod&d | tgr.ised in

t hat tﬁgxicﬂen i fication device (10) further corrpr{ﬂg’l %&égéﬁ‘?g&giﬁa@rﬁdf aphragm
(16) ancrvh™m HeMmemeryfip d2.enent (12) and/or the aerial (14), to danpen
mechani cal shocks thereto, are connected to the spring or diaphragn 16). 2.
A golf ball according to claim1l wherein the identification device (10) is

a radi &nthegppesite majensirffaceaifipiate d€Vike is provided an annular or coiled shock
absorbing member in the form of a steel diéphragm 16. Diaphragm 16 has a tongue 18
and a meandering section or castellation 19 which assists in bonding to the plate 11. The

diaphragm is resiliently mounted, e.g. on a spring part, so as to protect the identification
device from the impact of a golf club.

The physical arrangement is such that the chip 12 is mounted on the 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 processing 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 conductive link for signals passing between aerial
14 and chip 12.



3. Agolf ball according to claims 1 or 2, wherein the coded el ement3iis; £ 2003
" nounted in or on a plate (11), with the aerial being formed by a coil
arranged on one face of the plate and the diaphragm (16) being arranged on
the opposite face of the plate. 4. A golf ball according to any preceding
claim wherein the coded element is a chjp (12) which is connected to the

di aphragm (16). 5. A golf ball according to claim4, wherein the aerial

(14) is separately connected to the diaphragm (16). 6. A golf ball

' i . ' i LN r diaphragm (16) is
accor 0\ B IDSAGEHE DL AMAERA bl BBlcbi s ey h OB AATHGHY T
i s st eel .an8 epéxyEdsiiodatefialnEhisf thei Uzistﬁﬂ)u@dQpﬂoffoﬁﬂh'didcﬁﬁé}ﬁlﬂéi‘r(ﬁ'tdaﬁ%llj?g(l),ng he

identification device (10), the nmethod including the steps of

i dent i fi dagYI83. dEhe eapsila povifechigh lmapc(sggeorpu%mmd_ tqaminﬁ fot dei pig;;trafn?nmgg )
t f Il cqr ) ring e care .

ot her ar Supee Dy RRins s YeaBshPlape " Rnde matetiafp Gt crmylecae, i ibrsARRd cor o

to furth ' ' ud] v di Is ] coverin _

char act ey SR ne RIS AR prbRHE b B DAL B pikls Mbibstes B8RSR ce

f rom t he “gdtftack’s givingwpamntfor rolaivel movement dfter defirighe Tehiesl Miximpsul € menber .

9. A nethod accor%i ng to claim8, wherein the core parts forma core (35)

of cuboi HTR§ISI0Rs of thefapsule Becediamister || 7mmp ardidenth BSmmve a spherical shape
(35'). .AAFHARY .A .A0%A n A/ nvl*k

As shown in Figures 4a and 4b, the capsule 20 is then positioned within a pre-
manufactured soft synthetic 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 bonding solution to improve adhesion and to prevent delamination, placing
the capsule carefully at the centre of the billet 35, and bonding the two halves of the billet
together again. Here, it is important that the capsule 20 is located centrally of the loaded
* synthetic rubber/chalk pre-manufactured core 35. This can be done manually or
automatically with a specially-designed tool. The capsule 20 should be oriented with its

major surfaces parallel to the major surfaces of the core 35.

The accurate location of the capsule 20 within each billet half, can be assisted by cutting

or machining an appropriately shaped recess.

The billet is then subjected to a conventional manufacturing process during which it
reaches temperatures of 200°C and pressures of up to 15.4 MN/m? (1ton/square inch) as
the rubber compound vulcanises 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.

A ball manufactured as above is within the normal weight specification (maximum 45.93

grams) and performs exactly as a normal ball, i.e. it looks and feels the same and the
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11 10% h&In( %ddition, 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.

The identification system could be used in other sorts of balls, e.g. tennis balls, or any

other type of object which undergoes rough treatment.

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.
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CLAIMS

1. A golf ball comprising a core (35) with an identification device (10) embedded in
the core, the identification device comprising a coded element (12) and an aerial
(14) characterised in that the identification device (10) further comprises a spring
or diaphragm (16) and in that the coded element (12) and/or the aerial (14), to

dampen mechanical shocks thereto, are connected to the spring or diaphragm(16).

2. A golf ball according to claim 1, wherein the identification device (10) is a radio

frequency identification 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 coil arranged on one face of the

plate and the diaphragm (16) being arranged on the opposite face of the plate.

4, A golf ball according to any preceding claim, wherein the coded element is a chip

(12) which is connected to the diaphragm (16).

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

the diaphragm (16).

6. A golf ball according to any preceding claim wherein the spring or diaphragm (16)

is heat conductive.

7. A golf ball according to claim 6, wherein the material is steel.

8. A method 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
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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 subsequently processed to have a spherical shape (35').




