WD 01/ 19464 PCT/ USOQ 25402 Title A GOLF BALL W TH AN AEROCDYNAM C SURFACE
ON A POLYURETHANE COVER 5 Technical Field The present invention rel ates
to a gol WOOHIIP464i t h a t her nbset pol yuret hane cover. Mor e POFAERPREER| y, the
present invention relates to a dinple pattern for a golf ball with a

t her noset pol yuret hane cover in which the dinple pattern has different
sizes of dinples. 10 Background Art Colfers realized perhaps as early as
the 1800's that golf balls with i ndenT#él¢ surfaces flew better than those
wi t h snmooth r : : - | f L. d be

pur chased %Paiégagﬁiiy“)ﬁgdﬂ]g ?ﬁéﬁmﬁa@?@é‘f &gE\W ﬁs‘ %@mﬁ%@g’&ﬁps
rather than dents) were in style frqoteg | ate 1800's to '1908. In 1908, an
15 Englishman, WIliam Taylor, received a patent for a golf ball with

i ndentations (dinples) that flew better ad nore accurately than golf balls

with Qranmbles. A.G Spalding & Bros. .. tchased the U.S. rights to the
pat en? and i ntroduced the GLORY tbrgéhm‘?%gf%ﬁ?i ng the TAYLOR dinples. Until

the 1970s, they ex{?%}enti&'ﬂpeldtfﬁée& aogmaumamwﬂg@g&e@amc@wﬂw 336

di npl es of the sahe size using sane pattern, the 2 ITl pattern. The
ATTI patt More specificallycthelipechentinpattioarelates pd 2 tinipi¢ pateeiny fur acgniferit with a

straight |ine rows, ich was . na fter the maj n producer of, nolds for
gol f bal | ?mGFﬁbg@m%aﬁﬁS%PE F%Wﬁﬁgﬁgﬁ éﬂ&‘ﬁlﬁpﬂ?@ ey dilferent pizes ol f bal |
during thispbdsXty year period came from Albert Penfold who invented a
mesh-pattern golf ball for Dunlop. This pattern was invented in 1912 and
was dfcepted until the 1930's. 25Bhackdréundl&t0' s, dinple pattern innovations

appeared fromgthe nmajor golf ball manufacturers. 973, .Titlej st
i ntroduced an Gelfsraﬁeag&zs%pﬁéﬁm%wawP&H\edi&% attgﬁLf%aéwthaa s o tvent y

triangul ' ' g&gg{ teFik h el leq_BElitd Sh Pat ent

Nunmber 3 ; } %E%I f{i’%@\l}gt#% b)’er non lﬁlgfglr,ngﬁ%v?/evere\,é{a?hagg ﬁ%’gﬁ%ﬁéﬁnﬁﬁgﬁé 01/ 19464

PCT/ USQOQ giiifibdlls could be purchased at least by the 1860°s, and golf balls with brambles )
(bumps rather than dents) were in style from the late 1800°s to 1908. In 1908, an

15  Englishman, William Taylor, received a patent for a golf ball with indentations
(dimples) that flew better ad more accurately than golf balls with brambles. A.G.
Spalding & Bros., purchased the U.S. rights to the patent and introduced the GLORY
ball featuring the TAYLOR dimples. Until the 1970s, the GLORY ball, and most other
golf balls with dimples had 336 dimples of the same size using the same pattern, the

20  ATTI pattern. The ATTI pattern was an octahedron pattern, split into eight concentric
straight line rows, which was named after the main producer of molds for golf balls.

The only innovation related to the surface of a golf ball during this sixty year
period came from Albert Penfold who invented a mesh-pattern golf ball for Dunlop.
This pattern was invented in 1912 and was accepted until the 1930’s.

25 In the 1970’s, dimple pattern innovations appeared from the major golf ball
manufacturers. In 1973, Titleist introduced an icosahedron pattern which divides the
golf ball into twenty triangular regions. An icosahedron pattern was disclosed in

British Patent Number 377,354 to John Vernon Pugh, however, this pattern had



2.dinples lying on the equator of the golf ball which is typically the
parting I'gma Zlf he nmold for the golf ball. Neverthel ess, the icosahedron
pattern h3& Y&28He the dominant pattern on golf balls t odBRGT/USPIASAR | at e
1970s and the 1980's the mathematicians,of the major golf ball 5

manuf acturers focused their intention on increasing the dinpled surface

Che  ATTI - plipebss ] iEien e puton i dedat bl Witk 1y Vaeoy 6 pefeBime et ( ne
di npl ed sumbRPRr a{ee%lfmr. waeﬁhél&sgmemahga%@ﬁ;ﬁaggeé&ﬁe @gfdfoﬁﬁﬁan?f a

golf ball. Further Dbreakthroughs i ncrease surtrace area to
over 70% pat®rn fagelfiballdtoay. 4, 949, 976 to WI|i am Gobush di scl oses 10 a

deen the di rpl B Geaa0% s a4 B B3RS the watheeatiomp oAk B sPHOeHmDer Of
di fieront sbBh e oudilticiPithdngSH bh 3ifedifid it &%ﬂé&%ﬁn%?ggre%tpg areale

surface area coverage. pattern ose e pa rn-with

only one eivereddfy dimppdspof ajgeif balhiiEhe difnptbdfsiefaeefor ﬂEpﬂEBTIqiaud'rm%IﬁBalls
increased, with three different 15 types of dinmles becomng the preferred

nunber of WA #RIr@HMmate]y,d%qn the}§i7@'s; theydimpledsuréare arqainweasad aegreater Oka et

al ., discl | ] r.different.t S, 1.0f.. di.npl es on
surface m@rﬁgg?ﬁ’e&rﬁ% gl ngbgﬁg@ap@g%&@%ﬁko c5grﬁg§% hncgeo %ﬂ?gmﬁ di npl e.
Uni ted Ki ngdface preh edover(T0Y4. CAISL PatemtNiRAber 415103578 to WillRine GRBud i &l8ses

di scloses dinples with five different dianeters. Further, WIIiam Gobush

i nvent¥ a2 golf balbpith A8&eidinplpeaverags vithaup te422 dimpleasThe 199038 kaverseeti f f er ent

di anet ers. r lohs, . Anti que Trade Books, page 189.
Hovever i%‘??ﬁ?@%g“}?%pﬁ’%a i %‘?"n@gs\hﬁ/‘t‘f?vﬁﬁﬁ?i ple dinples for a golf ball

only has val ue The ﬁu:ﬁli&@fﬂﬁfd‘rerhahh?lwonngmh@fécé%ﬁs B8l iRydaké PRt for the
typical golfer to play. Additionally, dinple patterns have been based on

the secti otasudsngseen coygrage.athe AT Thpattame disclosedadioplepatieomwith @nlyomsahedr on

atterns. .S NtD, di sc e . | £ ball,di. e tern
IE\_avi ng ;S)en ag%fn(gﬁ&)f}e 0 rTrP%tn%grg]bS??\%f lﬁe%&t Sf@oﬁquggeﬁ “bqeaaf’wlggth“et"pﬁgﬁ?f’ﬂt. uU. S.
Pat ent1Nuntypés ¢f Bfbples écothing tiespteferred Gluhb&afldifidrbi! tPpdR ¥ RhMeH AMiIgIY a

modi fi ed i cosahedron pattern wherein small triangular sections lie along
t he equat ofatens Number 4,463 to Oka et al., discloses a dimple pattern with four different types

of dimples on surface where the non-dimpled surface cannot contain an additional
dimple. United Kingdom patent application number 2157959, to Steven Aoyama,
discloses dimples with five different diameters. Further, William Gobush invented a
20  cuboctahedron pattern that has dimples with eleven different diameters. See 500 Year
of Golf Balls, Antique Trade Books, page 189. However, inventing dimple patterns
with multiple dimples for a golf ball only has value if such a golf ball is
commercialized and available for the typical golfer to play.
Additionally, dimple patterns have been based on the sectional shapes, such as
25 octahedron, dodecahedron and icosahedron patterns. U.S. Patent 5,201,522 discloses a
golf ball dimple pattern having pentagonal formations with equally number of dimples
therein. U.S. Patent Number 4,880,241 discloses a golf ball dimple pattern having a

modified icosahedron pattern wherein small triangular sections lie along the equator to



WO 01119464 PCTI USO0/ 25402 3 provide a dinple-free equator. Although
there are hundreds of published patents related to golf ball dinple-
pat t erns, WOREIM6&ti || remmins a need to inprove upon currBAT/USHORSHES
patterns, particularly for golf balls_w th thernoset pol yurethane covers.
Gol f bal I s wth 5 thernoset pol yuret hafe covers such as the Maxfli
REVOLUTI ON, the Maxfli HT, the Titleist PROFESSI ONAL, the Titleist TOUR
PRESTI GE, PMQ#M%@%WMM 420 all need to corrpensate for the

i nherent properties t he.pol yur et &5 tei I

i ncreased spin, theAﬁ{h Vé’?thg?a%ef“&?% hﬁcﬁmt% ﬁ%p qliﬁ’eaétl ties.
There i sdpfpit M%réﬁillﬁnﬁimrﬁeemnﬂfrava@%@aﬁémt&mm fes, L he

aer odynam cspo ? a golf ball 10 with a thernposet pol yuret har?e cover. Bri ef

Di scl osur partitulafly forrgodfrhalls withithermoset otyurethanetcovers.pGolfibdds withnovel di npl e

Pow Sphectierppse Holvmistha sotes mgh g BV AEYoLOTON e MBS o 1 °

di st ancesjg Elrgepkmstlomew ﬁﬁmb@r@hkepﬁ@sﬂ@p fh%fsléﬂah Wm' i ng

nmul tiples sets of dinples arranged 1n a pattern that cover as nuch as
ei ght y- si all pesdde kbmpefisatefor theriflzerent pfopettes gf)thk pbb}lukethdﬁama&mmucﬂ t he

P over i t Hefile e igEgestd pp RGN te%ﬁr BAS61S, 3 mamiaciugine SRR s TR
ther noset ;4 ﬁﬁ 'lﬁe BoreHifl ﬂ%ﬂlet ma orBBﬂﬁl %ﬁééér?c%lygguésmfa oif

recognlzet at ot er th |asmay e enp |npact|C|ngthe
presel i withatthemosdtipalyyméthateadover. ncl udes a plurality of different sets of
di npl es di sposed on the surface. Each of the different sets of dinples has
"a different diameter than any other set of dinples. The depth of each of

the dinples of the pluralit dinmples is limted to
0. 0060 inches from25 the ¢ 5%513(}%9 ofesgl%ﬁd??ihe?rlgl%%ﬁ%he depth of each of the

di npl es of theThd pueeént inventiorprotidescahoved éh@lef)ammaE&dﬂw hilgh dpeedveen
0. 0045 and 0. 0060 _jnches fromthe chord. Each of the npl es of the

pl ur al i t ydtg opiargolifalwhile;incrggsing lﬁsplpysspﬁ%@sh%ﬁle&mpymaﬁ'ggé golfhallitht entry.
angl elSOf AR HbiB SstIhdes PEnOpledE fhv%ﬂtl(ﬁpﬂ able 6 8ohiptish FAEHy Blovidife di P! es”

multiples sets of dimples arranged in a pattern that covers as much as eighty-six percent
of the surface of the golf ball.

One aspect of the present invention is a dimple pattern on a golf ball having a

thermoset cover with a surface coated with at least a base coat. The preferred thermoset
20  is polyurethane, however, those skilled in the art-will recognize that other thermoset
materials may be employed in practicing the present invention. The golf ball includes a
plurality of different sets of dimples disposed on the surface. Each of the different sets
of dimples has a different diameter than any other set of dimples. The depth of each of
the dimples of the plurality of different sets of dimples is limited to 0.0060 inches from
25  the chord of each dimple. The depth of each of the dimples of the plurality of different
sets of dimples may be between 0.0045 and 0.0060 inches from the chord. Each of the
dimples of the plurality of different sets of dimples has an entry angle, and the entry
angle of each dimple méy be between 14 and 16 degrees. Each of the dimples of the



WD 01/19464 PCTI USOCO 25402 4 plurality of different sets of di rrpl es has an
edge radi the edge radius of each dinple may be between 020 and
0. 050 |n‘ﬁ iasJAnot her aspect of the present invention is a <di '@%ttern
on a golf baII with a thernoset pol yupethane cover that provides greater

| ow speed lift and | ower high speed 5 drag The golf ball includes a

plurality of diff nt sets pesed on the surface of the
coated t h@MwRJug et Wé?tﬁaﬁg‘“ﬁg?ﬁ;g%s apg $F iug,ad the edgeandius af eacht di npl es
having a dih élgwb%%qoﬁamlﬁéﬁégr set of dinples. The plurality of

di fferent di npl es cover at |east eighty-three percent of the

surface of theﬁgmtlfer adpett of tHdpregpakt inviention is aslimpleipattertiaif§ o galf bdll with @at er
than 0.20 at a Reypol ds nunber of 1Q_ 70,000 and 2000 rpm and a drag

coeffici effiermaset PplyRethans soverithat prevjdesicnentes dows speedrlift axsﬂomohlgh@pwo 0 rpm

f f
ol Dol A AGRD ik A S PR 10
is the vi ewfak ofitie cohtekiHﬁtﬁi‘oﬁétboI}@uéﬂ%nerc@V& (Eacﬂldﬂﬂieecﬁffeﬁhﬁets]& is the view

of FIG 1 illustrating the transition region of dinples. FIG 2 is a polar
vi ew of t HEmpjes having 3 different diampterthag any q GSSchﬁdunelﬂs ofheplaraligy of | ust rati ng

t he cascadgj Fl G, ZBl t he f FlG 2

i || ust ratﬂﬁg? ggtéfagg mnlg ogﬁggggqshagﬁtgr{rg&gg%qt ég 893 is a

pol ar vi e‘bam)f Théd'golgbhll hésad lift 8beffitient %}edtér'th'ﬁi(ﬂ 26 hwa& 1&{Rfmbep 8P 1 gurati on.
FIG 4 is_an enl arged cross-sectional view of a dinple of a first set of

di npl && 070,098 2nd20Qtypm, pad p dese corBicisne lessithan 1232t @ Reyimlds numberof an

i sol at ed viewto illustrate the definition of the entry
radi us. ﬁ@ﬁ@ﬁ?@&%{?}dﬁr}ﬁp& ged cross-sectional view of a dinple of a second

set of dinples

Brief Description of the Drawings
FIG. 1 is an equatorial view of a preferred embodiment of a golf ball of the
15  present invention.
FIG. 1A is the view of FIG. 1 illustrating the rows of dimples.
FIG. 1B is the view of FIG. 1 illustrating the transition region of dimples.
FIG. 2 is a polar view of the golf ball of FIG. 1.
FIG. 2A is the view of FIG. 2 illustrating the cascading pentagons of dimples.
20 FIG. 2B is the view of FIG. 2 illustrating the single encompassing pentagon of
dimples. .
FIG. 3 is a polar view of the golf ball of FIG. 1 illustrating the star
configuration.
FIG. 4 is an enlarged cross-sectional view of a dimple of a first set of dimples of
25  the golf ball of the present invention.
FIG. 4A is an isolated cross-sectional view to illustrate the definition of the

entry radius.

FIG. 5 is an enlarged cross-sectional view of a dimple of a second set of dimples



WO 01/ 19464 PCT/ USOQ 25402 5 of the golf ball of the present invention.
FIG 6 is an enlarged cross-sectional view of a dinple of a third set of
di npl es VW@ OUVHd64ol f ball of the present invention. FIG PCTASensdes ar ged
cross-sectional view of a dinple of a fourth set of dinples 5 of the golf
bal| of the present invention. FIG 8 Ps an enlarged cross-sectional view
of a dinple of a fifth set of dinples of the golf ball of the present

i nvent i on of HHe@olfballsofdie pretent pwentionoss- secti onal view of a dinple of a

sixth set of dipples of the golf ball_ of the present jnventign. 10 FIG 10
is an enl ar ged Fggogés-%‘é‘t‘,‘h‘ _ %"QFYSSW‘BFI ‘é‘e‘d'i"%ﬁldémﬁlle aé‘é‘&‘ﬁ?ﬂtﬁfg’ﬁplﬁﬁ

di npl es of ent invention. FIG 11 is a polar view
of an aItg?%{aé%@@agl%%@%#gﬁ%ﬁ@golf ball of the present invention.
FIG 12 is an @§GaT iydnadnlargederods-sectiomhvictwar aditplendhifnatlessp ofldimpids of a
golf 15 ball of the present jnvention. FIG 13 i1s a graph of the lift
coef f i &i enf thegoli ballefyheprgsentinygRtion. FI G 14 is graph of the drag

Fvent§on 20 AETGHb e SLppedbo Secrionaabn e cipleof b (R blull 21 C 20

The gol f obtHel golfepallf tike resenPin®éntiont Wo- pi ece, a three piece, or the like
golf ball. Further, the three-piece golf ball nmay have a wound | ayer, or a

sol i d boundar y FlGy2is anenlargescspsszectioppl vipw of 8idimplg|of a sixthhsey obdimples sui t abl e
mat eri al . reterred.cover 21 is.conposed of a thernbset polyurethane

mat eri al . oﬁB&é?L@ailtqg‘&eeprgwﬁng'arﬁ}oH. the pertinent art will 25 recognize
that gpher coveIGNES RlahdhkrgtdY¥rdis-stétiohhIaasiy OF h dRhiile S£PSevehihGef 60M t he scope
and spirit of the present invention. The golf ball 20 nay have a finish of

a basecoatlimpiasipfthe golf bald of the presegjdnventigh! 20 has a surface 22. The gol f

bal 120 al'so hﬁG.aﬂ is up%ia?' _rvie%v40f an alternative embodiment of the golf ball of the

D)

present invention.
FIG. 12 is an equatorial view of yet another alternative embodiment of a golf
15  ball of the present invention.
FIG. 13 is a graph of the lift coefficient versus Reynolds number.
FIG. 14 is graph of the drag coefficient versus Reynolds number.

‘Best Mode(s) For Carrying Out The Invention

20 As shown in FIGS. 1-3, a golf ball is generally designated 20. The golf
ball may be a one-piece, two-piece, a three piece, or the like golf ball. Further, the
three-piece golf ball may have a wound layer, or a solid boundary layer. The cover 21
of the golf ball 20 may be any suitable material. A preferred cover 21 is composed of a
thermoset polyurethane material. However, those skilled in the pertinent art will

25  recognize that other cover materials may be utilized without departing from the scope
and spirit of the present invention. The golf ball 20 may have a finish of a basecoat
and/or top coat.

The golf ball 20 has a surface 22. The golf ball 20 also has an equator 24



WD 01/ 19464 PCT/ US00/ 25402 6 dividing the golf ball 20 into a first

hem spher a second hem sphere 28. A.first pole 30_is |ocated

ni nety deg‘é@éﬂgﬁiong a longitudinal arc fromthe equator 2RCTISPQRS40% § | 5
hem sphere 26. A second pole 32 is Iocaged ni nety degrees along a

| ongitudinal arc fromthe equator 24 in the second hem sphere 28. 5 On the

f 22..10n bgth 1.Shh 26 d .28, 382 djpl es, partitioned
“ht o sevenditidg ot R A5 hmiSphors 2€inde recpnd Bmigptze 38 A% he

most numer pois 3094 9ehied nﬁﬂf}sde??]égg dichk a%l%%i{r?#g{]%g ﬁg gito‘ﬁ?ﬂ{e%éﬁ%ﬂpb fhthp the

preferred enbodi nent. A sec set o are € next nost

nuner ous dfirsphemispbers 26t iAnspcarid pole 32 miocatednidetydegees flohgh ichgitadinel ardi npl es
38 and a fi_)rurt set of_ dinples 40 are the_next 10 nost nunerous with each
set 38 andi2@ theReyaLer 29 nshe berpisphsre28.i n the preferred embodi ment. A
fifth t of dom_‘!' Surfe ﬁgnlﬁ L gR| 1 he.next, nost
numeroﬁ wth eac éaset ﬁgﬁ’gﬁgmﬁl Co?g}%gets?fggaﬂg?ﬁ,[%EBg?%p égéyaﬁmﬁ%%edpreferred

enbodi ment intd keves difforent seisof AimpslesIA Gi3st 46t of diiples 39 hread ok unttirg® €s. I n a
preferred _enmhodi nent, the 382 dinples account for 86% of the surface 22 of

the gol f b@&mplesiconsigdng offworhymdeed tyentyidimpley imthe pseferrest eabodiment. 46 are each

di sposed o | 0 Fach of the fi.fth set of dinples

42 i s adj agc}'ghlt% geﬁg%gﬁlﬁég%s%\%%t %&E g}og’tgqumea?%_lgg feﬁgpn%grq%\%e-di npl es of

the fifth heidref dieiphsl o5t sehélt dimples 3B 2RO 8 F6ur debbfdibdptes 40 4r8 theltRiE Spher e
26 are each an equal distance fromthe equator 24 and the first pole 30

The fil dmep) muncseus; with eachispt 3fandA0 eonpigtingsofdwentyatimples infthsposfentedyi t hi n

t he second LSP g ach amn egual distance fromthe, equator 24
and ¢ he. sceabediihe PSR seroRiRpRR%s o SHHESe: S iriicrere e s B8

appr oxi nat glnerdfts Withleheh setn? ase44L dordfsting 6f tefl Airhpledin the Breféréd 0Ss- section of
a dinple of the fifth set of dinples 427is shown in Fl 8 The radius R5

of the di ngmbodiments Ehesevsativeat of dintplesttocansishefnly tveo dimples. dppiphefeied s 25
i mately 0.0054 | th t l.e 05 j ' 15. 7

onr ces. " abedirditthe 1 Hifieh afcobtt fof A o rpon SH8E R i val

Cross-gecti on Phe valdifiplé oFthd f0enth eé't%fihisinﬁ% 46kreChdPEiSS0s88 oh TespOAIWE 1 N

FI G 10. The radius R, of the dinple 46
poles 30 and 32. Each of the fifth set of dimples 42 is adjacent one of the seventh set of

dimples 46. The five dimples of the fifth set of dimples 42 that are disposed within the

-

first hemisphere 26 are each an equal distance from the equator 24 and the first pole 30.
The five dimples of the fifth set of dimples 42 that are disposed within the second
20  hemisphere 28 are each an equal distance from the equator 24 and the second pole 32.
These polar dimples 42 and 46 account for approximately 2% of the surface 22 of the
golf ball 20.
A cross-section of a dimple of the fifth set of dimples 42 is shown in FIG. 8.
The radius R; of the dimple 42 is approximately 0.0720 inches, the chord depth C; is
25  approximately 0.0054 inches, the entry angle 0, is approximately 15.7 degrees, and the
edge radius ER; is approximately 0.0336 inches. A cross-section of a dimple of the
seventh set of dimples 46 is shown in FIG.10. The radius R, of the dimple 46 is
approximately 0.0510 inches, the chord depth C, is approximately 0.0049 inches, the



approximately 0.0510 inches, the chord depth C, is approximtely 0.0049

I nches, the WD 01/19464 PCT/ US00/ 25402 7 entry angle 07 is approxi mately
13. 4 degr¥@IIUGY t he edge radius ER is approxinately OPCIaBovessbes. The
ten dinples of the sixth set of dinples 44 account for approximtely 3% of
the surface 22 of the golf ball 20. The five dinples of the sixth set of
dinples 44 that 5 are disposed within the first hem sphere 26 are each an
equal di semtricangie 8,1 approximatdly i 3.42égwes) ahd thefedgs tadpus| ER, 39 apptbueindfatate di npl es
of the sixt gget of dinples 44 that are disposed within the second

hem sphergv0 mehesach an equal distance fromthe equator 24 and the
second pole 3 C fe ' | | pagent to
three di ffergﬁ? @ggi?xgp f(;e? Bgtlh%f)%}ggeé??%d% ﬁ%oxﬂ%g&] ﬁ?rrog‘ég#@ ct)lhgg of a

di mpl e of thelsarface@2ofthé golf ball Dl Tse five dimpids @fthe sixth s&69f dithples 44tHatis R6 of

the dinple 44 is approxi mately 0.0930 inches, the chord depth C6 is
appr ol mettEIdjsposesipithin the-fast himpisphern 26 arg segheancrgupkdistangedrany theaiayates . 2

degr ees, ' ' rQx) . 3 es. The
extraordi %‘gg’ﬁ @gﬁéﬁg’gﬁdﬁﬁe}@@?@ %5@818%@@?#%5@% ( lnag‘iprrpl es 44

al I ows f odispdred evithirote deddvad hemisphere 28 af/@chER eqial iidindSfibinthé equdddrt er n of
the present invention. This is contrary to conventional thinking that

teaches t¥hendfhaseeondmplers2s flro, spchiofdhe sisthsetwfiidimples ddiiviedincsnt igribeeer
surface c&x&et%gget%?ﬁimg%tﬁg?s%nl(a%_h set of dinples 40 are adjacent to at

| east one es 44. The twenty dinples of the fourth

set ofp di npl eA d@s+spéfion apPdianpledt e ma%ﬁ%aahgéamsmﬁmﬂﬁ@ Tee gol f
ball 20. The ten dinples of the fourth set of dinples 20 40 that are

~ di sposed widiusiRs of the dimpler44His apprprimately 8.093 @ inshess thercherd depthiCsisance from t he
equator 24 and th irst. pole.30. The . ten di | es qf e, fourth _set of
di'mpl o6 atpraramaiety 0.0BSLipBEksaroe einey B s aeRRuRy 45 dciearesh W Beeach an
equal di s%@eqsaiﬁg E% i%rgﬁéroﬁ%h?&? 0.0343 fHifled hﬂlese&&m-rﬁﬁ;ﬁm%%mﬂ&& oftach of

the fourth set of S IS adjacent to three ferent sets of
di npl es 3éch 38 thersikti 4et of Bindples Hballoyvescor the erfracxdidiarypsiuefacd caviermgé ofitheh set of

di npl 40 is shown in FIG 7. The radius R4 of the di .40 |s
apbF o3 o BIRe BRNSEboA e RSt st eR, T8 GoHaH ) comventional thinking thit
teaches that dimples with smaller diameters would provide for greater surface coverage.

All of the fourth set of dimples 40 are adjacent to at least one of the sixth set of
dimples 44. The twenty dimples of the fourth set of dimples 40 cover approximately
2.7% of the surface 22 of the golf ball 20. The ten dimples of the fourth set of dimples

20 40 that are disposed within the first hemisphere 26 are each an equal distance from the
equator 24 and the first pole 30. The ten dimples of the fourth set of dimples 40 that
are disposed within the second hemisphere 28 are each an equal distance from the
equator 24 and the second pole 32. Also, each of the fourth set of dimples 40 is
adjacent to three different sets of dimples 36, 38 and 44.

25 A cross-section of a dimple of the fourth set of dimples 40 is shown in FIG. 7.
The radius R, of the dimple 40 is approximately 0.062 inches, the chord depth C, is
approximately 0.0052 inches, the entry angle 6, is approximately 15.2 degrees, and the
edge radius ER, is approximately 0.0358 inches.



approxi mately 0.0052 inches, t he entry angle 04 is approximately 15.2
degr ees, edge radius ER4 is approximately 0.0358 inches. WO
017 60, Hokitis 5005 728 W Tor the i o ot ol d npl es PSETUSOR254R acent
to at |east one of the sixth set of digples 44. The twenty dinples of the
third set of dinples 38 cover approxinately 3.8% of the surface 22 of the
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first set of dArmbmseBﬂomoﬁmdlnmh@oﬁheﬂnicHeyoﬁBﬁipws 38lieslsuwr MAIG28. Thet he
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FIG 3. Sisdgerallins ERD®s aRheol03aninghedpl es of the first set of di rrpl es
34 that are d| S osed w thin the second hem sphere 28 are di sposed in either

afirst row 9 aﬁw&w@e@h@%memwtshwteﬁdmmts PMgre tire mogiseudo- st ar

f t sh A
Cones et rthenta o fe di g A ser i ttnplel 34 3B 00 S0 PR BB B aBflonn 1 n F1 G
4h Tge}js Zfﬁraaﬁhéfﬁ o théurfade 28l bfileGoftball 202ARE G¥bKBAGLY tRePAtplociBse t he
chor epth C,

first set of dimples 34 cover approximately 53% of the surface 22 of the golf ball 20.

The one-hundred ten dimples of the first set of dimples 34 that are disposed within the
first hemisphere 26 are disposed in either a first row 80 and a second row 82 above the
equator 24, or a pseudo-star configuration 84 about the first pole 30 that is best

20  illustrated in FIG. 3. Similarly, the one-hundred ten dimples of the first set of dimples
34 that are disposed within the second hemisphere 28 are disposed in either a first row
90 and a second row 92 below the equator 24, or a pseudo-star configuration 94, not

shown, about the second pole 32, not shown.
A cross-section of a dimple of the first set of dimples 34 is shown in FIG. 4. The
25  radius R, of the dimple 34 is approximately 0.0834 inches, the chord depth C, is
approximately 0.0053 inches, the entry angle 0, is approximately 15.3 degrees, and the
edge radius ER, is approximately 0.0344 inches. Unlike the use of the term “entry

radius” or “edge radius” in the prior art, the edge radius as defined herein is a value



approximately 0.0053 inches, the entry angle 0, is approximately 15.3
degrees, and the edge radius ER is approximtely 0.0344 inches. Unlike
the use oWOORd946&r m "entry radius" or "edge radius" in tRETAISOV2S402t, the
edge radi us as defined herein is a valuye WO 01/19464 PCT/ US00/ 25402 9
utilized in conjunction with the ent ry9angl e to delimt the concave and
convex segnents of the dinple contour. The first and second derivatives of
the two B&tilieed inconpwmetorewith theentty rogledo dejimit thetcontave apdconved ségmerds by t he

d di t t : h . in Fl 4A. _Th - hundr ed
ce 20 S uaable ke R el it ot SRR, o
the diff [ ' |
pl gce:ren?&‘glﬁé%ﬁ)?ieu fa%gmgge%% aﬁ%ﬁggi{% %‘%ﬂr%m@ﬁg@%ﬁreyﬂﬁﬁﬁgﬂgmnnpl es of
t he secondn FE@t4Af Thewpk-handied dimples afithe secombset bff didfflésd¥6 arétheierf ace 22 of
th I[f ball,k 20. T th t fi t of  dinpl 34 dth
S egoggs S eln?‘!ﬁ u@ﬂﬁ%ﬂ@?% ‘t&?gfgﬁ‘t sg{?éﬂf g&mkﬁrj&{'ﬂéalﬁ '?? ﬂ??}g/éln;g‘f‘g?srhﬂz%gﬂr& ac e622 of
th | f : ' el h ' ' 36 that
are o spollsemphon BF pntice Y2 BFIHR g6 1ol 207 b BS BEAREA SEIpIE ofthdThclita 6, | 7

row 86 abestefidiraples|Bétover approitmly P2Yitofgies sutfade 2hofthe pbif bhil 261 Thad,e 30,
or along a transition latitudinal region 70. Simlarly, the fifty dinples

of the setegsther thefirgtsefiphdimples 34 and the sgpand fetofslimples 3P KoYerioNer second

hem spher [ | | i r equat or 24,
a second % t’égoagelgg%g’?&ﬁg és 38%%? Qg g%tofﬁ}gflﬁﬁéqﬁg@?x%@é’g“{& or along a
t ransi0i osedoad isétudidiraples 86 thanaré dispdsedrwittin sedinstdenti$phere 26 arp dzpodedt he
second set of dinples 36 is shown in FIG 5. The radius R2 of the dinple
36 i s appibsifhenediid wvoibahoye theequatrp assennd neatggen H92 shoubhs fstipels el v

0. 0053 i nghes, . .| p | I nd t he

cdge radi 0 Ralprewithiol ARG SR b 70ERIRNL IR e sy Bl SRR
FIG A eaclfdirplesdd thatare Qispostd vt gietsconidthentisphere 28aws dispdsedid he equat or
24. The first and second rows 80 and 82 of the first hem sphere 26 and the

first andeilssdibird s 96 belawdhooqustor 2hca seserdhperfagen d Pha met sieway abanposed of

the fjgst [ Bl . Of . he {1 gq@ ere 26
and t #’e t H‘%ﬁsgc%vé% Ikg%’(;%? afbﬁg a-sgégsol tﬁ%& {?gtrh{ S plllge%é&z?' ar e'&géorsrs%gs e %?Qt he
second sedinle of thelsecondGet offdiraples 36 is shown in FIG. 5. The radius R, of the dimple

36 is approximately 0.079 inches, the chord depth C, is approximately 0.0053 inches,

the entry angle 0, is approximately 15.1 degrees, and the edge radius ER, is
approximately 0.0315 inches.

20 As best illustrated in FIG. 1A, each hemisphere 26 and 28 begins with three rows
from the equator 24. The first and second rows 80 and 82 of the first hemisphere 26
and the first and second rows 90 and 92 of the second hemisphere 28 are composed of
the first set of dimples 34. The third row 86 of the first hemisphere 26 and the third row
96 of the second hemisphere 28 are composed of the second set of dimples 36. This

25  pattern of rows is utilized to achieve greater surface coverage of dimples on the golf
ball 20. However, as mentioned previously, conventional teaching would dictate that
additional rows of smaller diameter dimples should be utilized to achieve greater

surface area coverage. However, the dimple pattern of the present invention transitions
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di npl es t | f ball 20. However, as nentioned previ
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di ameter dinples should be utilized tol?chi eve greater surface area
coverage. However, the dinple pattern of the present invention transitions
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of dinples pent ag al so ‘consists o e first set of
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allows for e greater surface darea o I'npfre pattern o e present
i nvent i on. sebbfdimplesi 34 andithisieth skt ofdiinplesdq) Eowksél; the@rédtatfiftopaneapent he
pentagonal region 98~ Dashed line 140 illustrates the extent of the

gr eat el0 peliBagwuld include the foth P%Fﬁgl@ﬁ 198 apd,al} ﬂ@pﬁewimsgmbetwpapgnetthiﬁd I
A ! ' PP .
of t et ey EokRind e tadal 108 MR eRkBnd ldidion dftmttcl uiffpddies 0P S

set of di nquirfase dréa af thediiriple patlerniof i prédent invérioni ti on | ati tudi nal regions
70 and 72. The_transition latitudinal regions 70 and 72 transition the

di npl e pat t er nFI&- 2Brllugiratasdivie trignglen 139n! 3Bthahcomposeghe pemagaml regipn P, 92 20

and96 to t I, ons 98 Each of ;the t4&ansi.ti on

3t 1 ucl nal o R 3o 90 exiGhu BF e grier nRlid el bbon SE B con 40 10
60 | ongi t uslieflaps W HRAfankitioMAtiedindGe@b®70.24 i n their respective

hem spheres 26 and 28. The first transition latitudinal region 70 has a

pol ar boundar yAsbest Hlustipted inFlhtlB, pll ebthegiirgples of tha thivtbspt efdiniplesdd, the
fourth set of dimples 40 and the sixth set of dimples 44 are disposed within the
transition latitudinal regions 70 and 72. The transition latitudinal regions 70 and 72

transition the dimple pattern of the present invention from the rows 80, 82, 86, 90, 92

20  and96 to the pentagonal regions 98 and 98a. Each of the transition latitudinal regions 70
and 72 cover a circumferencial area between 40 to 60 longitudinal degrees from the
equator 24 in their respective hemispheres 26 and 28. The first transition latitudinal
region 70 has a polar boundary 120 at approximately 60 longitudinal degrees from the
equator 24, and an equatorial boundary 122 at approximately 40 longitudinal degrees

25  from the equator 24. Similarly, the second transition latitudinal region 72 has a polar
boundary 120a at approximately 60 longitudinal degrees from the equator 24, and an
equatorial boundary 122a at approximately 40 longitudinal degrees from the equator
24.



equator 24, and an equatorial boundary 122 at approxinmtely 40 | ongi tud| naI
degrees 25 fromthe equator 24. Simlarly, the second transition

| atitudi WP 0AUM6EN 72 has a polar boundary 120a at appr oPCTAISEN/S46D)

| ongi tudi nal degrees fromthe.equator 24, and an equatorial boundary 122a
at approxi mately 40 | ongitudi nal degreb‘s fromthe equator 24. WD 01/19464
PCT/ US00/ 25402 11 Alternative enbodi nents of the dinple pattern of the
present i nventAltmnative embodinsentsxifable dimpld pefternl df the pregéht infleatick ael e pattern

34, 56, adlussted ia HGS. W %ﬁ#@%ﬁw&%ﬁ%bﬁ»&c&%ﬁﬁ%@;f%&oﬁ G 12

only has Y& R &R ' fg Both of
t he di npl Zlh%e{?tzeirns o%ﬂﬁg?& s(yt‘)‘gﬁ’s 2ggand3% Zﬁ%églelﬁﬂ%gﬂ]?ﬂ]eésgventh set
of dinpl é:all&ﬁbbﬁﬁlGaMeonlyhamedfﬁtentkmq;ﬁd1mple364336:j38240 éﬁmnéM and the
dlrrple patter the golf ball 20a. has had al| of the dinples of the third

set of 3di M9tk QP thg dymplepatterng af thagel ballsdflaand 20B hayehadithe %9‘("% sttt gi npl es

ol 1 ot ng a8 % 18 lichoddl je dibdicd b ant Bbmbec PP iflo PlogrlE, |
acting on tlidgolfbdlf zoﬂlds ,hathlI ofthe ldémples of the thitdset bfdithpleg 383nbstituted gravity.

The lift and the drag in e uatlon A are cal cul ated by the follow ng
equations:""lﬂFﬂEm-P% ﬁﬁ?\,@{k dimplgs 429 5CDApV2 (C) wherein CL is the lift

coefficient; | | ; g&{g}“?r ectional
area of the gol fgra P&%@%gﬁ%@eﬁgﬁ@tls@%ﬂggglﬁ and v su%f%té)rgolf bal |
ai rspe@d. eqdiondr ag coefficient, CD, and the lift coef fici ent, CL, may be

cal cul at ed using the follow n%Lequatlons 20 CD = 2FD / Apv2 (D) CL = 2FL
/ Apv2 (E) The Reynol ds numbef=RLi%FA tfensi onl@s paraneter that

quantifi et re?n 3t Jth% tglfce acting on the golf ball; Fy is the lift; Fp is the drag; and G is
gravity. The lift and the drag in equation A are calculated by the following equations:
Fr =0.5Crdpv? (B)
15 Fp = 0.5CpApv? ©

wherein CJ is the lift coefficient; Cp is the drag coefficient; A is the maximum cross-

sectional area of the golf ball; p is the density of the air; and v is the golf ball airspeed.
The drag coefficient, Cp and the lift coefficient, C1, may be calculated using the
following equations: _
20 Cp = 2Fp /Apv? ®)
Cr = 2F fpv? (E)
The Reynolds number R is a dimensionless parameter that quantifies the ratio of
inertial to viscous forces acting on an object moving in a fluid. Turbulent flow for a
dimpled golf ball occurs when R is greater than 40000. If R is less than 40000, the flow
25 may be laminar. The turbulent flow of air about a dimpled golf ball in flight allows it
to travel farther than a smooth golf ball.
The Reynolds number R is calculated from the following equation:



inertial to viscous forces acting on an object noving in a fluid. Turbul ent

flow for ' ed golf ball occurs when Ris greater th 40000. If Ris
| ess thanalgo(gggx,kht he flow 25 nay be | am nar. The turbul en'iip }‘/@WOW% r

about a dinpled golf ball in flight alligws it to travel farther than a
snooth golf ball. The Reynol ds nunber IJ{ I's calculated fromthe foll ow ng
equation: WO 01/19464 PCT/US00/ 25402 12 R = vDp'u (F) wherein v is the
average velocity of the golf bafiTvBols the dBneter of the golf ball
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1. 68 i nchesnditions); andl aisitha tabsudyb efscesitywfairt( 7a % 107dbtuco/fi apdtaidard or r esponds
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flight, 78 ft/s or 53 h, which is the g’ﬁ}ienil intime during the flight of
).

the gol f biithe peiatintime durmgdheflight of asgalf ersthe gdlf ball attainyitphighestncr ease

t he speed gof f 1 er, | hes . ex. 13 illustrates
the TPret ed, ARepoRs h é%’r?‘ %‘taﬂ’d(g’gtgwgﬂfi’%‘ég%%?gsﬁ‘?‘?@fﬁv 15 the
presento i ndigmticPof 1.68 A8s, aSstaiaRP4tadspleric Renditibhss hpprbxiRRTFestkéPoids t he
Titlelist TOUR PRESTICGE, the Maxfli REVOLUTI ON and the Maxfli HT  URETHANE.

FIG 14 i |to@sgolihadlatityapexindtsdlights 78 ftésrar 53 mph, yibiich i thel podg inditte dunisgdi npl e

tt f t o ti h d dhe Titlelist
bRoress: ot He ng 3o ishenals s e dRoveRCRRRE | G AR eand ¢ he
Maxfli HT tRe spdsl biflaleif balllafier itd regcha® ith aﬁ@‘[l s for the conparison test,

including the golf ball 20 with the dinple pattern of the present
i nvention, havidGa 18 lidustrates thedift geefficitntrof agolfdnll 20tvthythk ddimple pattern of

15  the present invention thereon as compared to the Titlelist PROFESSIONAL, the
Titlelist TOUR PRESTIGE, the Maxfli REVOLUTION and the Maxfli HT
URETHANE. FIG. 14 illustrates the drag coefficient of a golf ball 20 with the dimple
pattern of the present invention thereon as compared to the Titlelist PROFESSIONAL,
the Titlelist TOUR PRESTIGE, the Maxfli REVOLUTION and the Maxfli HT

20 URETHANE.

All of the golf balls for the comparison test, including the golf ball 20 with the
dimple pattern of the present invention, have a thermoset polyurethane cover. The golf
ball 20 with the dimple pattern of the present invention was constructed as set forth in
U.S. Patent Number 6,117,024, filed on July 27, 1999, for a Golf Ball With A

25  Polyurethane Cover which pertinent parts are hereby incorporated by reference. The
aerodynamics of the dimple pattern of the present invention provides a greater lift with
areduced drag thereby translating into a golf ball 20 that travels a greater distance than

golf balls of similar constructions.



ball 20 wth the dinple pattern of the present invention was constructed as
set forth in U S Patent Nunber 6,117,024, filed on July 27, 1999, for a -
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i ncorporated by reference. The aerodynflrri cs of the dinple pattern of the
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CD gr eat d¢hart 38 ata Reymldsanuiebenof 1000, ith €1 isfgrehdn titma).23 4t Ridynioklsl ess t han

0.18 at 10 . R d f 70, 00Q, | i d th | f Golf,
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al | ond0f oRexnokds ntunbér of 10000t y of 255 per second) and the overall distance
to 15 280 yards (256m_ plus a six Eercent tol erance for a total  distance of

296. 8 yards (tRghigregard,thediies offpolt, appraverhby the Unilgd States Golf Agsociatiorent ). A
| et iAB{ | . i I < LSGA b
Do08 ot D SONES LT ROV andWhiEn Lol Bl RSP ARMAR, ExfO T 180

gol f bal | velesity 004 gelfdaldcb 250efeet (76.0in) per secaridi@nwod percemtnhaxinmuino t he Rul es of
Gol f. Therefore, the fgolf ball 20 has a_ di npl wattern t hat 20 enabl es the
(8)

gol f bal | tolerapes sHasys foyen inifial velpgibeef 2phperserqndy and thooverall distange to
PCT/ U§g0/ 234 9131ds (256m) plus a six percent tolerance for a total distance of 296.8 yards (the six

percent tolerance may be lowered to four percent). A complete description of the

Rules of Golf are available on the USGA web page at www.usga.org. Thus, the initial
velocity and overall distance of a golf ball must not exceed these limits in order to
conform to the Rules of Golf. Therefore, the golf ball 20 has a dimple pattern that

20 enables the golf ball 20 to meet, yet not exceed, these limits.



14 GAaims 1. A golf ball having a surface, the golf ball conprising

mul tiple dinples wherein the golf ball has a |ift nt
greater tﬁgﬁﬁﬁs at a Reynol ds nunber of 5 70,000 and 200%83§%6”§ﬂ§ a drag
coefficient less than 0.232 at a Reynolygs nunber of 180,000 and 3000 rpm
2. A golf ball having a surface, the golf ball conprising: a first
plurality of dinples disposed on the & .face, each of the first 10
plurality of dinples having a first d er of 0.124 inch; a second
plurality of dinples disposed on the surface, each of the second plurality

of dinples having a second di aneter, the second dianeter greater than the
first di aheterAylfbulklthvmgwsaﬂat:g; thoef gadf bail mnpﬁsi;mnehiptmetshﬁ' dimplesce, each

of the thir Iur | i es havin ird he third

di anet er g sieiy B gl bpl e B&ﬁg&l la}eaheteetﬁgthanbg 812t p Rsyds %sfofd. npl es
di spos o] a’ﬁ? aving a
fourt hefh aﬁn%?g(? (f(}'l‘ﬁ? Ee%gﬁcggg%%%ihm?hggﬁt #KeﬁIorl%%ane?er;
[and] 20 a1800001armll3ﬁoalrpﬁ1y of di mpl es di sposed on the surface, each of the

fifth plurality of dinples having a fifth diameter, the fifth dianeter
greater than the fourth dianmeter; and a sixth plurality of dinples

di sposed 0B the,s ﬁ%cdﬁs plural .ty of dinples having a
si xth di amgt er, %Uéﬁg"?@% N anug{a(e:%’%gerédlﬁjﬁl Yhan St Fifth 25 diameter and
appr oxi mat el y 0.186 hlﬁ@é\plﬂ@ﬂ&&@fﬂnﬁﬁl&s dispostd on eeaarface, tdvhrofthd fiest t h, fifth

and sixth pluralities of npl es_cover at |east eighty-three percent of
t he sut@ acplugglity pEdigmles lwwr!gaﬁrsil diemeterofi@.424inchy 1| 1111 11 1111 This

sheet Has Been Replaged & pﬂir!rlﬂMo? dlmﬂleg dlLAOSLd 3 tle!shifhe, each of the second

plurality of dimples having a second diameter, the second diameter greater than the first

diameter;

a third plurality of dimples disposed on the surface, each of the third

15  plurality of dimples having a third diameter, the third diameter greater than the second
diameter;

a fourth plurality of dimples disposed on the surface, each of the fourth
plurality of dimples having a fourth diameter, the fourth diameter greater than the third
diameter; [and]

20 a fifth plurality of dimples disposed on the surface, each of the fifth
plurality of dimples having a fifth diameter, the fifth diameter greater than the fourth
diameter; and

a sixth plurality of dimples disposed on the surface, each of the sixth
plurality of dimples having a sixth diameter, the sixth diameter greater than the fifth

25  diameter and approximately 0.186 inch;

wherein the first, second , third, fourth, fifth and sixth pluralities of
dimples cover at least eighty-three percent of the surface of the golf ball.

) O \\“\mﬁ“\\“\m\\“\d



[T WD 01/ 19464 PCT/ USOQ 25402 15 3. The golf ball according to clai m
2 further conmprising a plurality of seventh dinples disposed on the-
surface XRHR¥4ng a seventh di arreter the sevent h di anet BET/USMWAS4R2han t he
first dianmeter, wherein the first, f50 third, fourth, fifth, sixth and
seventhyluralltles of dinples cover a Ieast elghty si x percent of the
surface of the golf 5 ball. 4. The golf ball according to claiml wherein
each of the fiﬂlsth!ﬂhaﬂamqrshnEfto di'rlimlz ertchmpssn@n@hmlumfswnthr di npl es,

the third.plurality,of .di t he si xt Iu of | es dis osed
on a fi rglfrgﬂl«%ﬁ?‘f ?I%flé’nége“f °§6‘? ‘a’?&a?e"@%tng )c{?f’%"t“ghgi@%?ef)m a 18
first pohgs ﬂ%dfh@ﬁ?dﬂ dﬁin&é?ewﬁéreﬁtm@ﬁm abdon, tﬁfrddfoﬁﬁhfﬁﬁh ishen ageond
pIurallty of dinples, the hird pIuraltyo rrples afd the sixth

plurali tyew&qwlnmlmgs of @pmb@@owaalaw@@gw-sikm@pmhe girfach of thelgoltbal | | i es
an equal aitlstance froma second pole. 5. A golf ball having a surface, the
gol f aII onprising: 15 382 dinples, wherein the 382 dinples are
partitioned into seven different sets of dinples, each of the seven
different sets of dinples having a different dianeter than any other set
of dinpl ds, aﬁﬂie\gbﬁlballracttdnﬁngaﬂcldirm'blvdmmimmh oﬁthelﬁmtspluﬁﬁ%ofaﬁmplm, surface

O M S Ao ol o P e e s ey oS4 2
PCT/ USOO/dﬁEﬁngdlsﬂ(@ed on a first hemisphere of the golf ball lies an equal distance from a
10 first pole, and each of the first plurality of dimples, the second plurality of dimples, the
third plurality of dimples and the sixth plurality of dimples disposed on a second

hemisphere of the golf ball lies an equal distance from a second pole.

5. A golf ball having a surface, the golf ball comprising:

15 382 dimples, wherein the 382 dimples are partitioned into seven
different sets of dimples, each of the seven different sets of dimples having a different
diameter than any other set of dimples, and wherein the 382 dimples cover at least §6%

of the surface of the golf ball.
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6. A golf ball having a thernoset polyurethane cover with a surface
thereon, the surface of the thernoset pol yurethane cover coated with at

| east a DXQAVIME?  the golf ball conprising: 382 dinpl es, PGHENE2540R2 e 382
dinples are partitioned into at | east ven 5 different sets of dinples,
each of the seven different sets of dinples having a different dianeter
than any ot her set of dinples, and wherein the 3 82 dinples cover at |east
86% of tMe sur&lEba} havieg gBermeset polyvistheae ﬁO‘éPIM@r%F“EﬁQ thergopnthgn
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of the sewal céinbfisihgnt sets of dinples is between 10 0.0045 inch and 0.0060

inch. 7. The golf ball according to any of the preceding clainms wherein the
t her noset  pol yur et B8Adimples whezgin the: 382 stimples atsenartitioned itg @t least sevas

i nches; This Shel g, Beet Bep A0 Sdch kLl sbb ok bl b bercne| 111111
diameter than any other set of dimples, and wherein the 382 dimples cover at least 86%
of the surface of the golf ball, wherein a chord depth from an imaginary horizontal
plane extending from a deflection point of the curvature 6f the dimple to the bottom of
the dimple of each of the dimples of the seven different sets of dimples is between

10 0.0045 inch and 0.0060 inch.

7. The golf ball according to any of the preceding claims wherein the thermoset
polyurethane cover has a thickness between 0.030 and 0.038 inches.

This Sheet Has Been Replac

[T

g




