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Thi s i nvention “m rubber fornul ation and a rubber co
@\m\m\\m\a ng golf balls. This invention also extends to a

i's suitable for\‘\
golf ball 5 hav an lnner core made, of the rubber conmpound. This

invention rel ates pﬁ?"fl cularly but not exclusively to a golf ball for use
in playing a conpact indoor golf ganme and it will be convenient to describe
it with reference to this exanple application. However it is to be clearly

under st ood t haRUBRBEREC OMRIUNR FQRBOLF BALLAND GQLRUEALL an i ndoor

golf game and in fact the rubber conpound and the ball could be used in a
nmyriad of other applications including being used in outdoor golf. The gane

of golThissindentisry roleied a6 fHanBbentornidaior Wnal bt dubber cuMmpemid wHiclgieasi ng.
15 This has neant a strong demand for_facilities to play the gane of golf.
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cortst rifRtd e B AR a0 g e & EHBER Fur Ther 1§ gol f cour ses are
constructed outside of cities and in the country, it may be difficult and

time consum ng for prospective golf players to get to 20 the course for a
gane. FHiptmantioncrel@igs Rartieady tiud net exclyaivelycloum gpifdalidor use inelayindr event
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whi ch t35thiarexzmplec appticatiordensieweveoptligttedbar elearlyi tihdéistéde thpadiee f or
sqgrts, facilities. There mat% al sq be a demand for a conpact %ame of golf
p 0
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speci fhaing iusaedam eutdqurigolt.| y i ncorporated into this docunent by cross

ref erence. The 2 2 Auc zoaz 2 gane involves hitting a ball froma tee
area against a rebound wall fromwhere it rebounds to a green area

positiwg?ﬁf@@ﬁg"@fﬂisaé%e%?bﬁ%r@%é aﬁdﬁ§ ih .iiécoﬁégm|§ﬁ9%a?ﬁbstance

of the ba I's a function the "I npact characterfstics e ba on the
wabl , Byselsoreant anstromgjdecnang farf faciitiegdbfpibplthe gemee wdldolfi. sHowgiver and it
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hole golf course. Further if golf courses are constructed outside of cities and in the
country, it may be difficult and time consuming for prospective golf players to get to
20 the course for a game. Further the weather conditions in many countries of the
world prevent golf being played on normal outdoor courses for many months of the

year.

Accordingly there is potentially a huge demand for an indoor game of golf which

25 can be located in densely populated areas with little space for sports facilities.
There may also be a demand for a compact game of golf played on an outdoor
course of reduced scale.

The applicant has already developed a compact golf game which is disclosed in its
30 international patent application no. PCT/AU90/00398. The entire contents of this

specification are explicitly incorporated into this document by cross reference. The
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. For. the game to have |asting appeal and to reproduce the chall q’h&eAUGtE@OZ
great 10 gane of golf, it is obviously very inportant that the result of
any golf shot reflects the skill of a player and the quality of any golf
shot. It is also desirable that the ball have the | ook and feel of a
standard golf ball and create the sane f,eel as a standard golf ball when
struck by a golf club. 15 Previously thé& applicant used a ball having a
resilient hollow inner ball, eg |like a squash ball, surrounded by a hard
coating which is hard like a standard golf ball but which is still capable
of consi ganablirvalefsohiiting arball—l&mvarteterﬂrsatmgainsfeadeboon@evalt fromhethere it
especially in rmconditions n,this appens t bal,l bounc

Fob  muich EpelndR o SEenAfE RestiongdrBiamaune, 8% fienan raraaaurehvegor 1
shot int o ﬂib%ﬁm"deél@,{énc@”@f ﬁ'iéebﬁlfl <i§ a ﬁﬁbf e tﬁéqmpfati?cﬁﬁﬁédtéﬁsﬁ%fs bhthe

gane. Further the crisp fe of -gol f on club which occurs wth a
nor mal gdlafl drathe wall rﬁmwemgy@r@rtrmem@won‘ the golf&yabl i Temwad lsa'lgld azrsl it is

Correb' g nalionBih e SBRr IR UsRHRR 18 ok Kfctio BRESH BR ot U Bk Peflea
ext ensi V@ﬁtmf has tife Qﬁbbt W&'t e WaHlddeaBRt rebéursdaag'féﬁa%ts%taﬁaérdf@éw ball.and

unsuccess Furt her applicant approached gol f manufactufers with a
vi ew t o Imsakemjthe garhé sbithblerfon playing imsbobsit was unsuccessful Thus it had
to take the initiative of guiding and procuring the 30 devel opnent of a new
bal | . 2 2 AU G 2002 3. According to an aspect of this invention there is

provi ded %rrtHétg%'méqm@dlaétm@@pwamgna tb%b%d@@wenéué@@bf $hé1cgreat
essentially halo-butyl rubber polymer; and carbon black in an amount of

bet wé@n gaveeusl golioliispbwiaught Very irortanidbat Bwprsitnet any igslfoshel iefleetsober

Co- 0111 cinoRlo ALy P afle T S o Cor BaY Sfil s ERIsP ket Wi Bhal |

a neCGSSW’aVepﬂ'@prdWaﬁﬂ feel foft@Idtancﬁﬁr@dgcmcba‘lpanah@re@wlthéa@im@ ¥eas a
because the qgarre S v%ed in a conpact space and-the rebound di stance has

to be si gtandard@alfiybaly entsrraﬁk\nytmgalfﬁ%dard gol f ball. That is,
significant energy nust be absorbed fromthe golf ball during inpact. 15
Preferably the hal o-butyl rubber polyner is chloro-butyl or brono-butyl

pol ymer . Freefoasibltye tdp@hta‘amﬂ esed & DRAPBaviagho resilekhalloWNadtercisalh ey bkaek.
20 Carbon bl ack fill d ddi t has t ffect of
modi f;“ ggqyﬁgﬁ balllS sgrrroglngeg rbCyI ahard coeartln%nwhllcrr]\ g halrdI !?krm]-:* aasS‘tan grdegoﬁcballo

but which is still capable of considerable deformation.

However this ball tends to get too hot, especially in warm conditions, and when this

20 happens the ball bounces too much off the walls. This has the potential to turn an
indifferent golf shot into a good result and therefore detracts from the quality of the
game. Further the crisp feel of golf ball on club which occurs with a normal golf
ball, diminishes over time with the applicant’s ball.

25 Accordingly it would be advantageous if a ball could be found which did not suffer
from the shortcomings of the existing ball. The applicant searched extensively for
a ball which would meet its requirements but was unsuccessful. Further applicant
approached golf ball manufacturers with a view to having a golf ball manufactured
but was unsuccessful. Thus it had to take the initiative of guiding and procuring the
30 development of a new ball.



. hardness, resilience, and other physical properties of the rubber conpound.
Preferably the carbon black conprises 83 to 87% by wei ght of P; gng
rubber conponent, or preferably 85 to 95% by wei ght, nobst pre erab
92% by weight, 25 e.g. about 90% by wei ght. The rubber conpound nmay i ncl ude
at | east one further filler, eg barytes and/or kaolin. According to another
aspect of this invention there is providded a rubber formulation 30 for
formng a resilient rubber conpound, the fornulation including: a rubber
conponent conprising essentially hal o-butyl rubber polymer; carbon black in

an anou t 0 fiat bgr 8o d
2 2 AU l?C\BEZOOIZrR‘)?l téﬂ‘ﬁ%ﬁ‘ é%rﬁcgyl gﬂgn@gﬁgu\?\oghgfés)tlsrl %”:aﬁg '?h(ra car bgﬁrﬂgfwﬁ

honmdgenielusligg i ubbar chmpqmlelnécomnsmgeesserﬁuawé\aimbutyd)mmyiberr pdlgererpahg mer
may i nclude a ne of more of .th referred fe res describ above with
refer enE%r%PB B%@R Ny 2p aBguet o beeg‘ﬂgepn ﬁt ABd ﬁg#r‘h S%r"?’?/'gﬁgé’?gg?br Fack
may havegompyneme or nore of the preferred features described above with
reference to the first aspect of the invention. 10 For exanple the

hal o- butyl rubber polyner may be a chl oro- butyI or brono- butyI pol ymer and

Fur t hor A TPkl g EREE RREF fias-Beed d8tofitacty SuigbBl B84, Hings OA 1 O

f oryul atgbenndwo-eiciche oprr@smémeﬂgaatm@n@w at @erﬁpémtuﬂel@tsé’o ol 48 Thiscana si ng
agents may include zinc oxide and/or a sul phur conpound such as disul phide,

eg accelegessasy pirpertyofigall kakst wrsalduaednf@rntbeambnamtes aameXgrause the game

he pol DrRaens] nEpRufech pPBgk A it RECAb ol Sas ot Wikl Mcy

al so i nbhdatSARUETHER@iFoARI Thaf AgidddriRiann ororhyeuat bal dbsePBBE AR Shd Nt O

the polyner. 25 The fornul ation may al so include nmeans for facilitating
m xi ng @oltibathdveng ineact: he formul ation, eg a blend of fatty acids and
stgaric acid. Yet further the m xing and moul di ng nmeans may include a
paraffinic or naphthenic oil, eg PROPAR The oils

Preferably the halo-butyl rubber polymer is chloro-butyl or bromo-butyl polymer.

Preferably the filler is N220 carbon black or N339 carbon black.

20 Carbon black is a reinforcing filler and in addition has the effect of modifying the
hardness, resilience, and other physical properties of the rubber compound.

Preferably the carbon black comprises 83 to 87% by weight of the total rubber
component, or preferably 85 to 95% by weight, most preferably 88 to 92% by weight,
25 e.g. about 90% by weight.

The rubber compound may include at least one further filler, eg barytes and/or kaolin.

According to another aspect of this invention there is provided a rubber formulation
30 for forming a resilient rubber compound, the formulation including:
a rubber component comprising essentially halo-butyl rubber polymer;
carbon black in an amount of between 80% and 100% by weight of the rubber
component; and



-assirst in mxing the formulation. 30 The fornulation nmay al so i u
m cro-crystalline wax which assists in mxing. 2 2 AU G 2002 ﬂcé A&@& 3093
to yet another aspect of this invention there is provided a noul ded
resilient inner core for a golf ball, the core including a rubber conpound

i ncl udi ng a rubber conponent conprising essentially hal o-butyl rubber
polynmer, and a filler which is 5 carbop black. The carbon bl ack nay be
present in an anount of between 80% and 100% by wei ght of the rubber
conponent. 10 The hal o-butyl polynmer and the filler may include any one or
nore of the preferred |- features as described above with respect to. the
first abBEIGEBSaIAR MRgan(PH R STERITR RO paGR NOTPOCRERLEY dthim tas

i nventi pibddi@iotponepitovi ded a gol f ball which includes: 15 a noul ded
resilient 1nner core nmade of a rubber compound including a hal o butyl

rubBer polymer and a filler which is carbon black, and a polyneric cover

may i noll DEG bR ET S iumsF At AREehehr blosy 8 488 alBukBIPRLISEove
W th reteseinel tbovdavith referésieed thé firbieabpactnéf tie inveatieaveBirhitardy pheal |y
di npl ed and has thickness and ot her properties conparable to the cover of a

convent FaivaN Blark mey havepaygens opanerendisthsi preferredifertHeasodeseripest agove

convent | appear ance whi ch resenbl es t hat
of a coh@gﬁheggg%e %'—{‘e @gf?%ﬁ%gtﬁ(@géﬁﬁ%% formthe polyner of the core is

chli@ o- butyl or brono-butyl polyner and the filler is carbon black, eg N220
or N339_ 30 Preferﬁbly the cover is an iononeric palynmer conrpoun

d, :
SURYLYNFORGEBIMAIR e d'ajerouiofbber aglituer Gra Resal FUai pubil oheemiosbuty
pr ovi defofniQfRSthe(r R 519 carbe Blablldg. N2 G1sgss | ncl udi ng

Typically the formulation further includes vulcanising agents for vulcanising the
15  rubber formulation during the processing thereof to form rubber. These vulcanising

agents may include zinc oxide and/or a sulphur compound such as disulphide, eg

accelerants such as tetramethylthiuramdisulphide and 2,2 dithiobisbenzothiazole.

The vulcanising agents facilitate crosslinking of the polymer chains, eg by sulphur
20 bridges.

The homogenising means may also include STRUTKOL 40MS which facilitates
mixing of all components into the polymer.

25 The formulation may also include means for facilitating mixing and moulding of the
formulation, eg a blend of fatty acids and stearic acid. Yet further the mixing and
moulding means may include a paraffinic or naphthenic oil, eg PROPAR. The oils

assist in mixing the formulation.

30 The formulation may also include micro-crystalline wax which assists in mixing.



2 2.~~~ zooz 6 providing a rubber formnulation including a butyl ,pgQl
at least one filler for nodifying the resilience of the polymerzgimm

formulation to distribute the filler honbgeneously through the polyner; 5
passing the formul ation through an open m Il mxer to form sheeting; and
extrudi ng the rubber through an extrusion die to forman extruded article.
Typically the conponents in the formul &ion are solid or powdery and

f1 owabl ; ' ki ' b Sy " t he
for mil af C5or 19 1 88, adothoPafRclal ShIAHRrORELER, BRTRAREs MR Fesiéh:
honogenowelr ycoredogat golhéabuthd coa inokrding \eprutader ycanpouridk inoduding e irutstherdes
bl ending the formul atjon, eg in an i{gternfil rgxer, 15 and theq dunpi npg, it
in an oggrm\pﬁmrent FPREISHIEH esheRYa ghalo-ytyl 1ePResr RlMPRs PBA Ba1'EH. WGHI Bal 1 y
the gn XpAg ot KRk ur t her includes returning the nasterbatch to the open mll
m xer, mxing It thoroughly, and then sheeting off a final mx which is
then used in 20 the extrusion step. Typically the accelerants are added

wh h b ' . h il m 2 icall h
st er bADEer GO B Bana b ARl iAol Baiael Sk it QYT sl ¢
bei ng r gt te'eBbbPcobmpopBRN M || . Advantageously the nethod al so includes

the step of cutting a blank for form ng an inner core of a golf ball from
the extruded article after the extrusion step, and the 30 further step of

P ZoThe et i tphduf SRR Ibey stbge Aa RIRE RS BT BlfEreo” ©
noul dedfgturest R PesaribeteatitivedwigRtespddhdntHibfrst agge@ptiie khtioRr ef erabl y
the nethod yet further includes noulding a cover of iononeric polynmer 5

onto the inner core to formthe cover of the golf ball, eg by injection
n”g;' f'r:a glﬂ%@tdmgbmepaﬁmmsaa& 8PtHis Mldntion RERLTIBRRAIN LhgbiPibsui AL T on
includes:
15 a moulded resilient inner core made of a rubber compound including a halo-
butyl rubber polymer and a filler which is carbon black, and a polymeric cover

surrounding the inner core.

The polymer and the filler of the inner core may include any one or more of the
20 preferred features as described above with reference to the first aspect of the
invention.

The cover is typically dimpled and has thickness and other properties comparable to
the cover of a conventional golf ball. The golf ball has similar dimensions to a

25 conventional golf ball and has an external appearance which resembles that of a
conventional golf ball.

In a preferred form the polymer of the core is chloro-butyl or bromo-butyl polymer and
the filler is carbon black, eg N220 or N339.

30
Preferably the cover is an ionomeric polymer compound, eg. SURYLYN.

According to yet another aspect of this invention there is provided a process for
making a golf ball, the process in~lnidinAe



-itself in a variety of forns. It will be convenient to hereinahter I.he
in detail two exanples of the invention. It is to be clearly uzogréﬂagd&
however that the specific 10 nature of this description does not supersede
the generality of the preceding description. Several formulations in
accordance with the invention were m xed and cured to produce rubber
conpounds in accordance with the invention. Sone exanple 15 formnul ations
which were noul ded into inner cores are described below 2 ~ ~u ~ 200z 8
Exanple 1 Themﬁ I ¥R i N
t he tabl e bel ow. %D@gﬁéHgmgﬁwgﬂd%ﬁggt%?%@ ol at fedst

pol ymer) CHLCRCIB[&TYM moafyingdbg Iregibeyes of HTEOP@PEEEARI C ACI D1. 000M CROWAX

30VBS. 000K330. VTG (RFHOHTIHER) b OiBRRy HEsSIe O AUPIS ey Ahiouon the

(Paraffinic/ n@é%@@c 0i 1 )10. O0O0OSTRUTKOL WB 222 (blend of fatty
aci ds) 3. 000zl 3.000T.MT,D.S. (tetranethylthiuram

di sul phi de) 1. Ofeisdiy thesfor(zation thiowdh ebepeotrhillapblee )@ fODOSAEALRF6a6H0 5
The term parts per, hundre de nes, t he ht of  t ot her caonponents as a
per cent age of ﬁfﬁ@%&?@mr@?b% hilletely ahgY rF\%ﬁﬂtd'%m)ﬁarmsa'PI‘?ﬂr“fjnﬁsa'ﬁ‘gﬁsure
woul d be well known to persons skilled in the art and need not be descri bed
in further detail, 2 2 ~u~ zooZ 9 The formul ation excluding curing agents
and bl end y@ﬁcalbrtthy carnpendrds in shedformudatidmarerswid on pawderyrandflogeblel ng ai ds
assist in mxing the carbon bl ack honbgenously into the chl orobutyl

pol ynmer. The conponents are largely in the formof + owabl e solids except
for epl WiipsduliystHeahistabd ¥ndlided Gdding MeniddaPiing Qhebhaltb ARel forfeRichped
fromthe i'nternal mxer into an open M|l m xer. The rubber which is soft
and pl i atthenixingagtep 9caas tedispasssciinepeanhos iilenbomsigesoysiyrampagsbibe bty

m xer to form sheeting which conprises the master batch. The m xi ng process
i s exot hé®d ?P‘ Snd as a result of this process the rubber heats 10 above
100C. The master batch is then aIIOV\ed to cool tar 24 hrs and thereafter it

is returned to the open mll m xer warns the m xture up. Further
t he accel e/psﬁaikystharr@w@mﬂjéwpﬂackuﬁés rhlszrﬂ@ma taﬁéormulagomn S& N BRARNEIRRI PiXEThe

;nh)e(e?gf E)?ﬁaa er mélﬁgggfho%o%#@n i '?]r')géJ %EP%{%W% {O f(ﬁ'ﬂg%t ﬁgaS%rf a

ext ruded batdtn, sol idcylindrical rods of approxi mately 30 rrm di aneter, The
rubber is not yet vulcanised at this tine as the vul cani sation 20 process
proceeds slowy at the m xing tenperatures. These rods are then chopped
into bla r

bl anks ar t%ﬂxrﬁgacgﬁ{ q gtregiﬁﬁﬁ?'sﬁf mde%oeﬁt nghtﬁeelﬁggfre el?%@gg%g pfe F%M
The bl anksixar,emding l thghoughly, aar'g:ethetrhaheeﬂm ofb @l ﬁhadnbdwhldhhlertbenwm
conp SS|tve ég_ gressure when they are received in the nmould. Any excess
rrate G §EHYSONHEPof the noul d during the moul ding process. The rubber
IS then rmul ded in the nmould by heating to a tenperature of about 160C in a
thernosetting process for a tinme period of 3 to 7 mnutes. During this

peri od vulypigalydhecrceaierantssarg agdiec yvheikte pRalesbatgh is returned to the open
mill mixer.

25 Typically the masterbatch is cooled, eg in a cooling tunnel and/or dip solution,
before being returned to the open mill.

Advantageously the method also includes the step of cutting a blank for forming an
inner core of a golf ball from the extruded article after the extrusion step, and the

30 further step of placing the blank in a mould and heating it to a temperature greater



-2 2. AUG Z002 10 The inner core can then be renoved fromthe rmu?dz AUG 2002
Thereafter a SURLYN cover can be applied to the inner core to produce or
yield a finished golf ball product with a dinpled outer surface. This is
done by an injection noulding process., 5 Exanple 2 The fornul ation used in
Exanple 2 is shown in the table bel ow.” | NGREDI ENTPHR (parts per hundred of
t he pol yner) X2 BROMOBUTYL100. O00STEARI C ACI D1. 000M CROWAX
(mcro-crystalline wax)3. 000MAGLI TE DE (processing aids)0.510STRUTKOL
40M53. GRAN3320W Bo easdiantte) aoke 90 FRBASI:| theTiSs: @OREPReEPARUIAAdCBL a
(Paraffinic/napthenic oil)10, 000STRUTKOL WB222 (blend of fatty

dci ds) 3eouszaiie okorsadeotivm WX M es alpewt16AEt hyl t hi ur am

di sul phide)1.000MB. T.S. (2,2 dithiobisbenzothiazol e)2. 000TOTAL2fi 6.510 2
~ ~uG ZOZ 11 The fornul ation was used as with Exanple 1 to produce a core

for a goldfedadly theBaldiod yetfiatieruhtlndedendweimg atcoosr b idnamnetiepolyrasd 2

were then tested on the applicant's indoor golf ganme. 5 Further exanple

f or ful antetBe Was Gaaa do ipThtheoevear af s gplf Hal, ea Byveiestied uRauidir oduce
even better results. Sone of these further exanples omtted kaolin and
barytes but were otherwi se of simlar conposition to Exanples 1 and 2. The
gol f ba Irubesceompduabioned woiffballeinreactrdance Wi i implertionnderygoemifast 10
appropr.iately high energy | oss when struck against a wall and consequently
the rebis@Hdnd gty ©f ifemas nitvill fegeonp@nientdo dgseingfiendeserle 11 detail Wahut yi
pol yner I ] re [ [ ral 4 bal |
under go%@é@%gfggﬁlgg?%mfoéssltﬁtltaér:g? %@Qﬂggﬁ@@éé@%ﬁggt@ﬁ% ﬁ'ﬁc 15 An
advant agund df nididalescdpon idued abd\wipessddeatthé tggrevdiitgesf rther padioediie
rebound, characteristics off a rebound wall for varying tenperature
condi t i455CTPRAPt her the rebound properties of the ball do not alter as the
gane is played such that there is no significant increase in rebound after
t he gane has been played for 15 or 20 minutes. 20 It will of course be

r eal i sesevdrat farheulatienee irhascorkamcgi with tbal ipvéytiomyvesé mixads andt curedeicanpl e

of the inventi Oﬁ and that aJl.such E:Pdi fi cgki &{és.and varigtions thereto as
woul d BEOHPERarURPet Fp SkiaeREANTSt WENal H}V(?r%l'e@rre Q8%+t &XF RS hi n
t hesbr GaemaRERAs WHlcRWrE MdulbBE ihBVBRE QtedSird Heberistd pafiw f orth. CLAI M5



- 1. A rubber conpound i ncl udi ng:

12 ~ 2 AUG 2002 5 a rubber conponrent ajin 2002
conprising essentially hal o-butyl rubber polyner; and carbon bl adk#i A‘Léh
amount of between 80% and 100% by wei ght of the rubber conponent. 10 2. A
rubber conpound according to claim 1, wherein the rubber polyner is a
chl orobutyl rubber polyner or bronobutyB rubber polyner. 3. A rubber
conpound according to claim1l or claim?2, wherein the carbon black is N220.
15 4. A rubber conpound according to any one of clainms 1 to 3, wherein the
car bon bl rises 88 to 92% by wei ght of the total rubber conponent.

5. A rubb%g—hcg'%pr?gund according to any one of clainms 1 to 4, including a
further Zhef ddrhpositidn ohthesfobaujdtion wset by Examipien 1 i§ shawntibkibe tAbkerbeleni on

for form
conprisin
anount o

rubber conpound, inc
r ubber poI

ng a resilient
g essentially hal o-butyl

| udi ng: a rubber conponent
ymer; 25 carbon black in an

git—of

fwm
honogeni slat i on neans L@é ising the fi
rubber fagrnul ati on ac 81 claim7, whe

t IIC 1 UTJ'UEI bUII}JUIICIIL, allu

| ler with t ol yner.
rein the haIrEngutyl rubber

A

polynmer gnd filler are as defined in any oneg dpartd pémuindracoof3he polyn@rAYG
2002 13 A Tubber _fornulatron according tqg claimo or_claim 7, tuartngr
i ncl udi ng QULQ«B@BUH@’@W Putyrpel WITl%hl si i ng the rubber1@®PRul ation dufi ng
t he proc ssi ng t-hereof—to-formrubber A—+rubber formil-ati-on—accordi ng
to claim 7S1JEARI|@|A¢|$_) wherein the vul cani si ng agents iRggegle zi nc oxi qe
and/ or a |sul phur conpound such as disul phide. 10. A rubber fornulation
accor di ng sulphur npounds incl ude ——
t et ramet hy, | FMERNEYStMHY @axp- di thi dbi sbenzot hi .10 11. A
rubber fqr M@E%ﬁﬂaﬂ%r d?ﬁg to any )gne of ¢glains 6 to ?O, Oe\;vher ein the
honogeni di means_ 1 ncl udes érrpound calTed STRUTKOL 40 M5, 1Z7 A T ulhber
f or nul at i joM %‘@éBEd?E\ép'EWeéﬁ'Vgcﬁi Shf clainms 6 to 11, incPffithg means 15]f or
faci |l i t atfp-pg—r-nrg—and—ou-dirg—of—the—foerAulation—3i3—A—+ubber
formul ati ogTacJQ'm A0M® claim 12) wherein tlhe neans fog.goocilitating
m xi ng arjd_nmoul ding of the formulation includes a blend of fatty acids.

N339 C/B (carbon black) 90.000

BARYTES 30.000

PROPAR 100 OIL (Paraffinic/napthenic oil) 10.000

STRUTKOL WB 222 (blend of fatty acids) 3.000

ZINC OXIDE 3.000

T.M.T.D.S. (tetramethylthiuram disulphide) 1.000

M.B.T.S. (2,2 dithiobisbenzothiazole) 2.000

TOTAL 246.510

5

The term parts per hundred defines the weight of the other components as a

percentage of the weight of polymer. Applicant submits that this measure would be

well known to persons skilled in the art and need not be described in further detail.



20 14. A rubber fornulation according to claim 13, wherein one Qfsthe fatty
acids is stearic acid. 15. A rubber fornulation according to an? % iﬂ; QQ
claims 12 to 14) wherein the m xing and noul di ng neans further includes a
oi |l such as paraffinic and/or 25 naphthenic oil. 16. A rubber fornul ation
according to any one of claims 12 to 5, which further includes

m cro-crystal line wax. 30 2 2 AUG 2002 14 17. A golf ball which includes:
a noul ded resilient inner core made of a rubber conpound including a
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chopped into blanks by means of transverse S|IC€S of the required spacing. The

blanks are then placed in a mould for moulding the core of the golf ball.

The blanks are cut slightly larger than the mould so that there is some compressive
25 pressure when they are received in the mould. Any excess material squeezes out
of the mould during the moulding process. The rubber is then moulded in the
mould by heating to a temperature of about 160°C in a thermosetting process for a
time period of 3 to 7 minutes. During this period vulcanisation eg cross linking
takes place.
30
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The formulation used in Example 2 is shown in the table below.

INGREDIENT PHR
(parts per hundred of the polymer)

X2 BROMOBUTYL 100.000
STEARIC ACID 1.000
MICROWAX (micro-crystalline wax) 3.000
MAGLITE DE (processing aids) 0.510
STRUTKOL 40MS 3.000
N339 C/B (carbon black) 90.000
KAOLIN HR1 50.000
PROPAR 100 OIL (Paraffinic/napthenic oil) 10.000
STRUTKOL WB222 (blend of fatty acids) 3.000
ZINC OXIDE 3.000
T.M.T.D.S. (tetramethylthiuram disulphide) 1.000
M.B.T.S. (2,2 dithiobisbenzothiazole) 2.000
TOTAL 266.510
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The golf ball described above with reference to the examples undergoes an

10 appropriately high energy loss when struck against a wall and consequently the

rebound distance is diminished. This is due to the specific halo butyl
polymer/carbon black mixture which is used. By contrast a normal goif ball
undergoes substantially less energy loss when it rebounds off a wall.

15 An advantage of the ball described above is that it produces reproducible rebound
characteristics off a rebound wall for varying temperature conditions. Further the
rebound properties of the ball do not alter as the game is played such that there is
no significant increase in rebound after the game has been played for 15 or 20
minutes.

20
It will of course be realised that the above has been given only by way of iliustrative
example of the invention and that all such modifications and variations thereto as
would be apparent to persons skilled in the art are deemed to fall within the broad

scope and ambit of the invention as is herein set forth.
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1. A rubber compound including:
5 a rubber component comprising essentially halo-butyl rubber polymer; and

carbon black in an amount of between 80% and 100% by weight of the rubber
component.

10 2. A rubber compound according to claim 1, wherein the rubber polymer is a
chlorobuty! rubber polymer or bromobutyl rubber polymer.

3. A rubber compound according to claim 1 or claim 2, wherein the carbon black
is N220.

15
4, A rubber compound according to any one of claims 1 to 3, wherein the carbon

black comprises 88 to 92% by weight of the total rubber component.

5. A rubber compound according to any one of claims 1 to 4, including a further
20 filler which is barytes and/or kaolin.

6. A rubber formulation for forming a resilient rubber compound, including:

a rubber component comprising essentially halo-butyl rubber polymer,;

25
carbon black in an amount of between 80% and 100% by weight of the rubber
component; and
homogenisation means for homogenising the filler with the polymer.
30
7. A rubber formulation according to claim 7, wherein the halo-butyl rubber

polymer and filler are as defined in any one of claims 2 to 5.
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vulcanising agents for wvulcanising the rubber formulation during the processing
thereof to form rubber.

9. A rubber formulation according to claim 7 or claim 8, wherein the vulcanising
agents include zinc oxide and/or a sulphur compound such as disulphide.

10. A rubber formulation according to claim 9, wherein the sulphur compounds
include tetramethylthiuramdisulphide and/or 2-dithiobisbenzothiazole.

11. A rubber formulation according to any one of claims 6 to 10, wherein the

homogenising means includes a compound called STRUTKOL 40 MS.

12. A rubber formulation according to any one of claims 6 to 11, including means
for facilitating mixing and moulding of the formulation.

13. A rubber formuiation according to claim 12, wherein the means for facilitating
mixing and moulding of the formulation includes a blend of fatty acids.

14. A rubber formulation according to claim 13, wherein one of the fatty acids is
stearic acid.

15. A rubber formulation according to any one of claims 12 to 14, wherein the
mixing and moulding means further includes an oil such as paraffinic and/or
naphthenic oil.

16. A rubber formulation according to any one of claims 12 to 15, which further
includes micro-crystalline wax.

)_
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