; e3exx<vh6Tj}s , A GOLF BALL HAVI NG A TUBULAR LATTI CE PATTERN Techni cal
Field 5 August 2002 The present invention relates to an aerodynahg l&y@@@ge
pattern f f ball. Mre specifically, the present invention r% at es
to a gol fﬂm{mwﬂ/w]mﬂm a lattice structure and an innersphere. Background
Art CGolfers'r perhaps as earlyjas the 1800's that golf balls with

i ndent ed surf¥€6s flew better than those with snooth surfaces.

Hand- hamrer ed gutta-percha golf balls could be purchased at |east by the
1860's, and golf balls with branbles (bunps rather than dents) were in
style fromthe late 1800's to 1908. In 1908, an Englishman, WIIiam Tayl or,
received a British patent for a golf ball with indentations (dinples) that
fl ew better and nDreAQéHtﬁBﬁéWXNMGg‘MFNHﬁLAB%TH%BMW NA G

Spal ding & Bros., purchased the U S. rights to the patent (enbodied
possibly in U S. Patent Nunmber 1,286,834 issued in 1918) and introduced the
GLORY ball featuring the TAYLOR dinples. Until the 1970s, the GORY ball,
and nost other golf balls wth dinpleshhrel B3 di npl es of the sane size
using the same pattern, the ATTI pattern. The ATTI pattern was an

oct ahedron patter i toed L C I i i ich
was naned after tgge wfﬁhﬁljﬁ%gg&&%s %D%d%p#%%g({ %ﬁﬁg?%%&éﬂﬁ%rrag%ﬁ/bm

i nnovation related t he,surface of .a | f bal l rd thi i xt ear
WO 011 36055 st Sl fiplifhing Broseft Spepifn s Eb ol bbt Bivibe adeifra it e
Penfold who invented a nesh-pattern golf ball for Dunlop. This pattern was
i nvented in 20430 wperspkese.accepted until the 1930's. A conbination of a mesh
pattern and dinples is disclosed in Young, U S. Patent Nunmber 2,002, 726,
for a Golf Ball, which issued in 1935. 5 The traditional golf ball, as
readily accepted by the consuming public, is spherical with a plurality of
dinpl es, with each dinple having a ddckploand &ross-section. Many golf balls
have been disclosed that break with this tradition, however, for the nost

part these non-tragifeisORalizedPehdpdladsealdVR (ReQB0OS MR ol rabdll Wils uiepafl ul .
Most of these non-traditional golf balls still attenpt to adhere to the

Rules OF 10 cg?%g?i*et%ﬁ éﬁatﬂ #R¥se Hfin YR dofif s&rf&tegsﬂgg—lﬁarﬁﬁ&%ﬁig%tttja%@rcha

("LTSGA") an
golf balls 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
Englishman, William Taylor, received a British patent for a golf ball with indentations
(dimples) that flew better and more accurately than golf balls with brambles. A.G.
Spalding & Bros., purchased the U.S. rights to the patent (embodied possibly in U.S.
Patent Number 1,286,834 issued in 1918) 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 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

A
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Ancient Golf Club of Saint Andrews ("R&A"). As set forth in Appendix Il of
the Rules of CGolf, the weight of the ball shall not be greater than I .6Z0
ounces aM¥PPOHRfIST s (45.93 gn), the dianeter of the ball sha%!/H¥WUrYt | ess
than 1.68D inches (42.67 mm which is satisfied if, under it8Asgust@®ioght, a
ball falls through a 1.680 inches diangter 1 ~ ring gauge in fewer than 25
out of 100 randomy selected positions, the test being carried out at a

tenperature. gf 23y1C d. t,he | | must,. not be design nuf act ured or
intenti or%ﬂ”log cﬁB’&ié‘?'gﬁF?}T Eg@fgpcgwb%ér}vtepgg %‘?SETP%F’PF@PP?‘@?‘H WigPof a
spherically symetrical bal|l. One exanple is Shinpsaka et al., U S. Patent
Nurmber 5, BHis padern wasgrventethbins 1 9g3 [and 2@s apeeptediuwntil bed930he Asembinatioatafusi ons
to nmeet the 1.68 inch (42.67nm) dianeter |limtation of the USGA and R& A.

The Shi mosgksh e?xﬁlbndjﬂﬁgél%ﬁsdis’t_lﬁeﬂin Walihg, W.$ Patent NurAWGUSH0 2882 90
011 36053 PCT/ US00/ 31777 plurality of dinples on the surface a few rows of

protrusi oRs t e i of 0.00l to 1.0 mmfromthe surface. Thus,
t he di ane %lf%gﬁ’wggﬁslas?lfgg%g?ﬁss'l ess than 42. 67nm Anot her exanple of a
non-traditional golf ball is Puckett et al., U S. Patent Nunber 4,836,552
for aSshort Di Eemweditionaligotzhall, asyepdily encepird by thecogsumingpublicais ng 5
branmbl es instead of dinples in order to reduce the flight distance to half
of that ofpheridal adihid pinedlitgof dinsled, with eackidimpgio hatiny aircale ctosgissétasic e

courses. Another exanple of a non-traditional golf ball is Pocklington,
U S. Pat %Etn}lf\lggf?%ﬁlléhmeqeghﬁisfcfbrse@thgf’&fea@@liﬁ¢hi¥."{ﬁ‘aﬁﬂi‘io§{ ﬁ8+/9§e?§fog.t9e0 |1 ball
havi ng rai sed”portions wthin each dinple, and al so scl oses di npl es of

varyi ng geonetric shapes such,as, .10 uares, di anon and pentagons. The
o Lea pnon g e RBresricnk S0 S B e Rty St eth s
controlling the overall volune of the dinples. Another exanple is
Kobayashi, U. SMoptafshesenontiraditiqrpdgolé bally will astempt fo Billers tonthe Rulek ©€1 oses a
golf ball having dinples with indentations within each of the dinples. The

i ndenpat i @6 ak Setifbieh ) o) Baitad SRS Absodiation O USGATLatdBhaRbyArgsur e 15
drag at tow speeds in order to increase the distance. Yet anot Ker exanpl e

s Treadvel b\t R S SailiIBGEwe (308A% 3] QF et Aol i RlL 01 S 0ses

agolf b avi ng roug snoot’h bands on it ace order to
trip the boundary |ayer .of air flo uri flight of the golf bhall. Aoyans,
US Pat dRieRpiGalE B¢ avsiehsod the bal Sga@&m bESTFHCY R | GA0ISRFE BYRIEDipois
Configuration, discloses a golf ball with dinples that have triangul ar
shapes. THE.98 @), thel dametandf te dall shalhos/aetdess shanol .68Gkimches (4267 m8 of t he
surface of the golf ball, and the

which is satisfied if, under its own weight, a ball falls through a 1.680 inches diameter

15  ring gauge in fewer than 25 out of 100 randomly selected positions, the test being

carried out at a temperature of 23=1°C, and the ball must not be designed,

manufactured or intentionally modified to have properties which differ from those of a

spherically symmetrical ball.

One example is Shimosaka et al., U.S. Patent Number 5,916,044, for a Golf Ball

20 thatdiscloses the use of protrusions to meet the 1.68 inch (42.67mm) diameter

limitation of the USGA and R&A. The Shimosaka patent discloses a golf ball with a



|
5 August 2002 ~TIUS00~317.7? puio~z_wo 4 ~..~L ~ 15 ~r3nr~ Z0O objective of
the patent is to optimze the uniformland configuration and not the
di npl es. Anot her variation in the shape of the dinples is set forth in
Steifel, U S Patent 5 Number 5,890,97S for a Golf Ball And MeAHgust@002
For mi ng Di n¥e913083 eon. Sone of the dinples of Steifel are elFST§e300617173
have an el liptical cross-section instead of a circular cross-section. The
el ongated dinples nake it possible to increease the surface coverage area. A
design patent to Steifel, U S. Patent Nunmber 406,623, has all el ongated

di npl es riation.on t ene,is set forth.in Mri et al

Pat ent Nunbelel"’sﬁ 1 51 éwlemaﬁ Sahe AW oW RIS S hate ggmghbafoomt h
traditional dinples and oval shaped dinples. A further exanple of a
non-tradi ti otwal.0 guhfirdmathe susfaset THusy thie diameSkranf the swface idleSs thRatd@rd7odnber
4,722,529, for Golf Balls, which discloses a golf ball with dinples and 15

30 bal d pat ches 'l&nbﬂﬁr@f@@ﬁe@faﬁo%@%h déd?dellWB'Pﬂ!l?&?&tﬁ UXS. Patent
aerodynami cs. Another exanple of a non-traditional golf ball i's Ca(fornl ga,

ol ural 1ty of \HERG) 335452 A SRR, olitud, B Bsclo S IR AR ¢ e

maj or and m nor recess di ml es of Cadornl ga create a smaller wake of air
during 13 ghbragibles igBrad ¢fdimplesgn gggrg.tregpce the)flight distance tehalfof dmrofaor a
Golf Ball, discloses circular and non circular dinples. The non-circul ar

di mpl es ar e sadidomal goHdalldn oedelr agplaglon shagdisance courses. 5 August 2002 ....1
TI1JS a ~ ~ 317 ? ? PUL072-WO s . ~~ 15 ir9AR 2001 hexagonal and anobunt to

at least forty pe A&ﬁ%?%%ﬁﬁbﬁaoﬁ%gq &?% 2P Bolf BA BB dciciflon X Corent NS

non-ci rcul ar d| rrpl es o0 sfo et at sweeps’ air away fro

Number 5. 377Xgmger T 8760Lf Foropl Bl bR ¢ bolkPab ey ipgrase T

gol f ball havi ng dinples with an odd nunber of cur ved sides and arcuate

api ces to rewithineachdirplagangralschdisgjoses disaples ailivaryige figepghtric shaped Juek aet al .

U. S. Patent Nunber 5, 356,150, discloses a golf ball having overl apping

el ongat e di gjehes. diﬁm@bﬂ%ﬁxﬁi pexdgansn Themaised poridnageeRn dfftiee giplacss of
Pocklington assists in controlling the overall volume of the dimples.

Another example is Kobayashi, U.S. Patent Number 4,787,638 for a Golf Ball.
which discloses a golf ball having dimples with indentations within each of the
dimples. The indentations in the dimples of Kobayashi are to reduce the air pressure

15  drag at low speeds in order to increase the distance.
Yet another example is Treadwell, U.S. Patent Number 4,266,773 for a Golf
Ball, which discloses a golf ball having rough bands and smooth bands on its surface in
order to trip the boundary layer of air flow during flight of the golf ball.
Aoyama, U.S. Patent Number 4,830,378, for a Golf Ball With Uniform Land

20  Configuration, discloses a golf ball with dimples that have triangular shapes. The total

flat land area of Aoyama is no greater than 20% of the surface of the golf ball, and the



the golf ball. 10 Cka et al., U S. Patent Nunber 5,338,039, discloses a
golf ball having at least forty percent of its dinples with a pol ygonal
shape. The shapes of the Jka golf ball are pentagonal, hexagonal and
octagonal . Although the prior art has set forth nunerous varA4gush2002%r the
surface of a golf ball, there remains a need for a golf ball having a

surface that mninimzes the volunme 15 needed to trip theﬁ%rg Oa}/ 0
air at | ow speed while providing a | ow drag | evel at }i ds. 931 7?
Di scl osure of |nvention The present invention is, able fo_provide a,
gol f ball thgyioﬁégf)s the USGA 20 requirentnts, and dgmﬁé@ i.én,,rﬁ,i‘lﬁuzr{]u#nd
area to trip the boundary | ayer of air surrounding a golf ball during " -
flight in order to create the necessary turbulence for "J AnY T4 ~ ~
WAL r T J'lielt- v o~ 5 August 2002 6 greater distance. The present
i nvention is oafekgvd 6f tAS patemtlis B optiMise (Y uRIfEA Bihd GoFigltltfon gl hott h an

out ersphere defined by a lattice structure and an innersphere. According to
one aspect Ofdixﬁ gs Present invention a golf ball is provided, conprising an
i nnersphere having a surface; and a plurality of lattice nenbers, each of
the lattice nenbers having a ¢rqss-sectjonal curvatyre,, conprising an

i nner sphere havi nﬁ‘“&n%?’ @P‘%a‘ﬁlsﬂ?ﬂﬁ‘?t %fnﬂfeét‘ﬁeégprﬁ’éﬁt'?é‘?‘ L G Sditedt t he

| atti ce menbers having a cross-sectional curvature, conprising a first
concave pdrt il‘bmbea5,§88,8ﬁ§i fararaelf Bal dediMethed @f Homuing Bimples Themonli Sposed
between the first concave portion and the second concave portion, the
convex porti ofthealnplgs anStwejfelart aloggaed fochalvb an ellipticl bros-sdctibh hstad vex
portion, each of the plurality of lattice nenbers connected to at | east one

other |attiCeySRENGhssiRclid MR amrﬁgg@gﬁgr@eemgﬁt k@srs_{blé){o BOLYQRS gyt the

plurality of snooth portions on t ce o e I nnersphere, each of the

| attice nmenbers havin apex .t hat istance {rom.t ottoom of the
| attice rrerrbg‘f’éelr etaﬁ%agaggﬁslé}h%terpg%sngg# @O%%P@u%%%iﬁ&pgﬁ, ﬁ‘ﬁ?}l to 250 ~m
(0.010 inch). According to a second aspect of this invention, a golf ball
i's provided, e’(?BE%fP‘ilg-i“ngsan i nnersphere having a surface; a plurality of
snooth portions on the innersphere; and a plurality of lattice nenbers,

di sposedi®n the i Anarigfipreee thivithemeds sed furth ipMerivamazt ol..dé SpBatbrtNurhberi ng a
cross-sectional curvature with an arc, each of the plurality of lattice
menbers conné@R2@08,donk GolfcBdll, euéchatifvdoses apdlf ball withiaaditionalfdimplesand oval

shaped dimples.
A further example of a non-traditional golf ball is set forth in Shaw et al., U.S.
Patent Number 4,722,529, for Golf Balls, which discloses a golf ball with dimples and
15 30 bald patches in the shape of a dumbbell for improvements in aerodynamics.
Another example of a non-traditional golf ball is Cadorniga, U.S. Patent
Number 5,470,076, for a Golf Ball, which discloses each of a plurality of dimples
having an additional recess. It is believed that the major and minor recess dimples of
Cadorniga create a smaller wake of air during flight of a golf ball.
20 Oka et al., U.S. Patent 5,143,377, for a Golf Ball, discloses circular and non-

circular dimples. The non-circular dimples are square, regular octagonal, regular

lﬂzmjﬁ\p-\ b P and
- BT



plurality of interconnected polygons about each of the plurality of snooth
portions; wherein the lattice nenbers cover between 20% and 80% of the
surface of the golf ball, and the plurality of snmooth portions and the
plurality of lattice nenbers cover the entirety of the surfaféugpst2®e2gol f
bal | . 5 August 2002 6a According to a third aspeCt of this invention_ g
golf ball is provided, conprising: a sphere havin ;1‘?'1! qJ U §hk??n§
of 40.6 m’gUtlé),%.Z mm (1.60 to |.70 inch); andﬁtl"}- rg@tgb
conprising a plurality of lattice membérs, eac -t e Wl ﬁﬂers

havi ng an apex that extends froma bottomof the |lattice nmenber in a range
of 130 to Ir3egonal Lol WOBInt v 2 laast foriy pyrcentof thedi3dglimpley et thee dotfibraillvfaspect of
this invention, a non-dinpled golf ball is provided, conprising an

i nner spher@kd)abtiesgnén-ciraila tdihplesiof Okea K @eloable 4bpb thatswespd 4ir awaiNfoml . 60 to
1.76); a plurality of lattice nmenbers, each of the lattice menbers having

an apex t | attice nmenber in a range of |30
AP EHIRNR I app R Bl

to 250 ~ urality of snoboth portions on the

surface; and whergin t tir ol f, loloq 1 0 ed.aof the plurality of
lattice menbers &ﬁ&h‘f’h@%p? {’}?’glﬁ"f@be&s ’3?%§?ﬁb§9%ﬂ§%‘ﬁk§8?‘ﬁ“ﬁﬁwf*g yet
anot her_ aspect of this invention, a golf ball is provided, conprising a
spher e ShaWimples, diselpgasargolfrbaiihaving diaples with ap odé number ofgived sides and . 76); a
plurality of lattice nenbers wherein an apex each of the lattice nenbers
havi ng a dirstagnapices toredt.decthb dtagemthd gdlhkall airingdligimenber to t he apex that
ranges from 130 to 250 pm (0.005 inch to 0.01 inch), and each apex is

tangent to a curavafiey ¢ aRfUKhRatbRtNUrgRer B350, Bstloses RLOIF 8A havi®f Snooth
portions on the surface, each of the plurality of lattice nenbers connected

pol ygons. aherRibiE ABhed  dhbfes IR i BiliReRict Bakd o B bl e ot

at | east oge Olf t?e plurality of projections defines the greatest extent of
the gol f B BB ni ng an outersphere of a |east 1.68 inches (42.67 nm,
wherei n the volune of the outernost 5 ~m (0.0002 inch%9 of the golf ball is
| ess tlan 34. 9 Qkmeteb. YG2Paertraber 333,039, disciepgsia golf balh haprngraideaspi ces
define the outersphere. The plurality of lattice nmenbers are connected to
each ot herfottp pememof itp dedigéeewith aedlygatal ehapeoThe Rapgodff thto Qlkk golfibell pteur al i ty
of lattice nmenbers on the golf ball nmay cover between 20% to 80% of the

surface ofpehtagostd] HexBnki mﬁhﬁta%@ﬁéi. of each of the plurality of lattice
menbers has a width | ess than 250 nm (0. 00001 inch) resulting in a m nimal

land area for tﬂ?mgngﬁ BeHHMIE L had 1 rEHIATTRA G busVaritfibns BNRE SRRLE S f TRYIfDE at

| east 42.4 mm (

ball, there remains a need for a golf ball having a surface that minimizes the volume
15 needed to trip the boundary layer of air at low speed while providing a low drag level at

high speeds.

Disclosure of the Invention
The present invention is able to provide a, golf ball that meets the USGA
20  requirements, and provides a minimurmn land area to trip the boundary layer of air

surrounding a golf ball during flight in order to create the necessary turbulence for
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i nches) and the apex of each of the plurality of lattice nmenbers may have a
di stance of at |east 130 wm (0.005 inch) fromthe bottom of the g &lidust2002
menber resulting in a dianmeter of the outersphere of at |east 1.68 1nches
(42.67 mm. The golf ball may also include a plurality of snooth portions
on the innersphere surface wherein thg plurality of snoboth portions and the
plurality of lattice nmenbers cover the entire golf ball. Brief Description
of the Drawings FIG 1 is an equatorial view of a golf baII of the present

invention. FIG 2.is a |wofthe fbaII 1. FIG 3 i.s an
enl ar genent 5‘?6 atgr ggia[n% prgq "’i’en“"%lsﬁﬁg"u %Bl%hsth CE.Y royiding;a g"]l’f

| ~'vL ~ 15 ~1",~ 2001 PUtO72-WO FIG, 4 is an enl argenent. of a section of
FIG 3 FIG hall with an opisssphersdefigedby g lattipeotruehige angd aniapersphette gol f bal | of
the present invention illustrating an outersphere, also referred to as a

phant om sphere. FAGorBingstoaony aspeet of tthe pedsenti mwentionoa egodfirbaldiisrgmoviddd,
| attice nmenbers of the 5 golf ball of the present invention. FIG 6 is a

Cross- sect i opgthpidigava® inndfsphbre Saninki dlﬁlrﬁﬂb(leﬁhd@ﬁlhramy bAlatticeemembdsl éachf t he
gol f ball of the present invention. FIG 6Ais a tap plan view of FIG 6 to

iIlustrate tpemaighibe RenitRe ﬁaQ@ri% QEro@@E&u@flaltéﬁ?v ltlﬁ-Etéd?lg% [Eﬁg%jﬁ{ ﬁmeljr?glrlié G 7

is an isolated cross- sectl onal i ew of one enbodi nent tice ers of

(e 9011 ol b GRS S 4o ST MRS B,

invention. FIG 9 i.s front view of, theagreferred enhodi nent of the golf

bal | of the ’;’L@%?"@E@Pﬂa} FHVERES SRMPTISIg: 7 JHtSh GORIAYE PEPTHaR | 760 CERGC1 i ne.
FIG 9A is a perspective view of the golf ball of FIG 9. FIG 9B is a
pol ar vi ew oportie agd| & chayex partipn disposedrbesweer thes figsh donesei pertioniaad e FI G
9 illustrating the pentagonal grouping of he ;agons. 20 FIG 10 is a graph
Ef t~ ngli fS t~ Lﬁe@eﬁd t@icand pareivsthe Rewer Ipdﬂiolm]mbmrg ahaipet taadertito dal cupadtirelod! | s.
; the convex portion, each of the plurality of lattice members connected to at least one

other lattice member to form a predetermined pattern of polygons about the plurality

of smooth portions on the surface of the innersphere, each of the lattice members

having an apex that has a distance from the bottom of the lattice member to the apex

that ranges from 130 pm (0.005 inch) to 250 pm (0.010 inch).

According to a second aspect of this invention, a golf ball is provided,
comprising an innersphere having a surface; a plurality of smooth portions on the
innersphere; and a plurality of lattice members, disposed on the innersphere surface,
each of the lattice members having a cross-sectional curvature with an arc, each of the
plurality of lattice members connected to at least one other lattice member to form a
plurality of interconnected polygons about each of the plurality of smooth portions;
wherein the lattice members cover between 20% and 80% of the surface of the golf

ball, and the plurality of smooth portions and the plurality of lattice members cover

the entirety of the surface of the golf ball.



5 August 2002 .. ~v | 5 |l~a~ Zoos PU 1072-WO g FIG 11 is graph of the drag
coefficient versus Reynolds nunber far traditional golf balls. H fgukg2o@ @
graph of the lift coefficient versus Reynol ds nunber for the golf ball of
the present invention for four different backspins. 5 FIG 13 is grape ~f
tl: drag coefficient versus Reynolds nunber for the golf ball of the
present invention for four different Backspins. FIG 14 is an enl arged view
of the surface of a golf ball of the present invention to denonstrate the

m ni mal vol une feature, of the present invention. FIG 15.is. an enl arged

Ui ow of the surf aBESRINg BoRr HhE PSR el GEnPR. RoBOl Al Ay SRt o
the mnimal volune feature of the present invention. FIG 16 is a chart of
the mni mal CONRrifNg: Besphempyeing)a dameten i thedgngaef 4ffemm jehi-2 ormA3S.68rewn i n
FIGS. 1-4, a golf ball is generally designated 20. The golf ball may 15 be
a two- pi ece, 1.d0ticlgraml @ tatigpodtfuchat Icomprisiag rmuplurafityeof ytee meahberbatach of
Further, the three piece golf ball may have a wound | ayer, or a solid

boundary | aygie.lathedliehboml Hayingt sheapeR tiat @ktchBe i) 4 bbtedrh of theNBitick eneniber d,
hol low or filled with a fluid such as a gas or liquid. The cover of the

gol f ball 20in%g$oé‘f‘3\6t§‘éisbﬁ%l@.6&t rOi. li‘nc preferred cover is conposed of
yuret ma

a thernosetting p ane ezial. wever, those skilled in the 20

pertinent art will recognize that other cover, materials may be u[i lized
wi t hout depart i ngAFFBHngHe yst s frthaspesti ofi thisgpventionps eawdimplsd @ntfitsll s The

olf ball 20 may, have a.finish of ~~JIE~DED Shl EE f, 5 Augus 02
201075000 - pived SSimtisiie Ry etrP RS JEE R SIS, in b rA Of 4ERIGBIP bl |
20 has i nner ere it n i nner.s re.surface 22.. T lf ball,20 al so
s o auat A5 Erotor D780 o' MRhSR Taftid erREets Pirh & Thdfhilos Brmbes ang
a second hem sphere 28. first .pole,30 is_ located ninety degree l.ang a
 omor Cudi nal DEE B pies: it el 508 & bt SENE BIRE e do R SRiESSE PR 0cond

ole 32 is | ted nipety degre al ong,.a | ongi tudi nal arc fromthe equator
D T the: seeuhuh i BEd CRSHRER 2 b o St RetonsiPg 4h ST afds
i nnersphere 21 are_.a pl.ural.i of latticge nmbers. 40...In a preferred
ebod: ont - ReeInaine; diteaalb oL 55, goripeseq G AR pLoralisn g dfticd RBEPeRIAT B8 | n
t he pertinentlar mtll rgcognize that the lattice nenbers 40 nay have 10
ot her sinilapugﬂgﬁg SMAPRPPLOPYce nenbers are connected to each other to

forma lattice According to yet another aspect of this invention, a golf ball is provided,
comprising a sphere having a diameter in the range of 40.6 to 44.7 mm (1.60 to 1.76),
a plurality of lattice members wherein an apex each of the lattice members having a
distance from the bottom of the lattice member to the apex that ranges from 130 to
250 pm (0.005 inch to 0.01 inch), and each apex is tangent to a curvature of the lattice
member; and a plurality of smooth portions on the surface, each of the plurality of
lattice members connected to at least one other lattice member to form a plurality of
interconnected polygons about each of the plurality of smooth portions; wherein an
apex of at least one of the plurality of projections defines the greatest extent of the
golf ball defining an outersphere of a least 1.68 inches (42.67 mm), wherein the
volume of the outermost 5 um (0.0002 inch) of the golf ball is less than 34.9 mm’

(0.00213 cubic inch).



structure 42 on the golf ball 20. The interconnected lattice nenbers 40
forma plurality of polygons enconpassi ng discrete areas of the5§Nﬁ§@§Q0@g
of the innersphere 21. Mst of these discrete bounded areas 44 are
hexagonal shaped bounded areas 44a, with a few pentagonal shaped bounded
areas 44b, a few octagonal shaped bounded 1 S areas 44c, and a few

quadr agonal shaped bounded areas 44d. Jn the enmbodi nent of FIGS. 1-4, there
are s80 polygons. In the preferred enbodi nent, each of the plurality of

| atti ce menbers 4Q_are .conne teﬂgto at Leas&,aaﬁtg$r I?ttice menper 40.
Each of the |atticleniRitisr delis HsePutsrsphergsThe ifueslife of | lattice (@empss e 40
at a vertex 46. M of . the vertices 46 ar.e {he congfpuen f three lattice
merber o 40, FOISHER to Sirelips it fung el S LrTRE SO ERED of T our

| atti ce menbers 4 The vertj.ces 46a are.l oc at the at or of the
Gol 1 bal 1 50 The TheRBFRIT PF SHife SR ine el frlh ey So%e TR 8
I Q)Aqg st 2&%2 10 fron1130dE,n1(0.005 inch) to 250 pm (0. 01

i nch) t her eb$9Gedt tengiriage it eoHebal. otheaapaxeak cach 8 thenphigality 03 lgttican) |
The preferred enbodi nrent of the present invention has reduced the |and area
of the resul miempersdiab alydilth less thamaidknm €0.6080 1noeh)ordujting iniamwindhaldashamst t he
plurality of lattice nmenbers 40 is in a spherical plane at |.68 inches
(42.67 nm, fdrahovurfsphtrer The Manrtes pfahd imeidplicretrh®y baadleaste2. £nm (1.67
traditional golf balls is the area form ng a sphere of at |east 1.68 inches

(42.67 M fo{chiiFGAd Iad&A reatt Of Heudily of@itics melilefs MaPhadd §Qidtshce

traditionally mnimzed wth dinples that "are concave Into the surface of

t he sphere o nagi ti I r | td in |

non- d mpl e LSt 130, 00305 ] FRA' e boGSH drdioe AR SRuBRe e
present invention h onl | i t a ex 50 _of each_of e lattice
erbers 40" ¢ fametratt Redudrahess ol afsast be Pickes o draphay whecaotd ul G PS5
20. Traditional golf balls were designed to have the dinples "trip" the
boundary | ay#rclugs aheralityraf smeoBy paitiges gn the linnersphere; syrace whereindhe paurality
turbulent flow for greater lift and reduced drag. The golf ball 20 of the
present i nvepf smoeothasrtiohsahdithe ipbeality ofi ttticcemdRbere cover phd drgirbgelfitialt.y | ayer
of air about the surface of the golf ball 20 in flight. As shown in FIG
4A, 1.68 inches (42.67 mm outersphere, as shown by dashed |ine 45,
enconpasses the lattice nenbers 40 and the innersphere 21. The vol une of
the lattice structure 42 as neasured fromthe bottom of each |attice nmenber
to the apex 50 is a mniml anount of the volune between the 1.68 inches
(42.67 mm outersphere and the,i rsphere 21 ln.the preferred enbodi nent,
the apex 50 lies on the 1.68 %&ﬁ%@%%&g{o@'f’fﬁ%D@tﬂ% Sspher e. Thus, over 90

percent, and clos to 95 percent, of .th i vol une of the golf ball 20
T es bel ow the 1. B isRB SISO et bERS PRk (e presért invention.

FIG. 2 is a polar view of the golf ball of FIG. 1.

FIG. 3 is an enlargement of a section of FIG. 1.



5 August 2002 11 As shown in FIGS. 5 and 6, the distance h and h' of the
lattice nmenbers 40 fromthe bottom of each lattice nenber 40 to an apex 50
will vary in order to have the golf ball 20 nmeet or exceed Bhgglstfhoanches
(42.67 mm) requirenment. For exanple, if the dianptter’ qijoyhg ) rner sphe, 21
is 42.3 mm ( 1.666 inches), then the distance h { he Iait5i40e %e er[seao
in FIG 5 | 80 p, m (0.007 inch) since the latti e%f@e Qi Zq;@

hem Spherek’@g%‘goconbi ned with a corres7pondi ng proj ection 40’@? t lsecond
hem sphere 28 to reach the 1.68 inches (42.67 mr) dianeter requirenment for
t he out er spher eFIG# ia apesihrgemedt drazectiomoftFIGi 3 | atti ce nenbers 40 having a
greater distance h' are desired, such as in FIG 6, then the innersphere 21

has a | esser di RIBIAA is alddoss.seétiRallii@NBF fie SQIf: éefb?tﬂefgb@{&@mf el FIG 6
is 42.2 mm (1.662") while the distance h' ofathe lattice rretlr%b%rs 40 are 230

pm (0. 009 i i VT ] i re with a diameter of |.68
i nches (42?@%9&%mﬁ%gﬁéﬁgg\/\%we#pg‘%&ﬂ%’%?fe?ﬂéé%\%od{]ﬁmgpné? of the api ces 50
is mniml sinc he. apex lies al on narc of a lattice nmenber 40. In
theory, the wi d? *é-o?‘sééms‘éﬁéwngd’l@%i%&?% e&ﬁ%’pﬁﬁ?}%ogﬁgl%weﬁoﬁhqi ne. In
practice, the width of each apex 50 of each lattice nenber 40 is determ ned
by the pr egolf bathobthe presentivention.| i zed to produce the golf ball 20. The
precision of the nold is itself determ ned by the master used to formthe
mol d. In practi BEG. 4i8a crdsdiséctiohalegsnofetenlitivangbsdimesordati: nm (0. 0001
inch) to 25 pm (0.001 inch). Although the cross-section of the lattice

menbers 40,3h@uR df%é:%oqﬁaall%fﬁglﬁr@seﬂfﬁv idogul ar, a preferred cross-section

of each of the plurality of ice menbers 40 is shown in FIGS. 7 and 8.

In such a prefe Cross-section e lattic nb has a.contour 52
that has a fi rsff(‘g%ﬁb?\\?}%gﬁf‘i"&?ﬁv %fflgaG(ttoo‘fW@t)r(ﬁ%g‘gt‘Y’gﬁ égheaﬂ’ﬁxéffgaé ond 5
August 2002 12 concave section 58. The radius R2 of the convex portion 56
of each of ofthe latugemembstenbers 40 is preferably in the range of 700 pm
(0.0275 inch) to 890 pm (0.0350 inch). The radius R of the first and
secondl@oncave Pi).t7 ioas isblrtaindoBsSeitmnpl aéw ofibheembpdithentod legticeaherBbeBs nm
(0.150 inch) to 5.1 mm (0.200 inch), and nost preferably 4.4 nm (0. 175

i nch). Rbabfthe golfbell bage peeserit ihvetibmner sphere which is preferably 21 nm
(0.83l inch). Ros is the radius of the outersphere, which is preferable

1.68 inches (42pRY 8TWh cross-sectional view of a preferred embodiment of lattice members

of the golf ball of the present invention.
FIG. 9 is a front view of the preferred embodiment of the golf ball of the
15 present invention illustrating the alternating parting line.
FIG. 9A is a perspective view of the golf ball of FIG. 9.
FIG. 9B is a polar view of the golf ball of FIG. 9.
FIG. 9C is an identical view of FIG. 9 illustrating the pentagonal grouping of
hexagons.
20 FIG. 10 is a graph of the lift coefficient versus Reynolds number for traditional

golf balls.

AMENDED SHEET



A preferred enbodi rent of the present invention is illustrated in FIGS. 9,
9A, 9B and 9C. In this enbodinent, the golf ball 20 has a parting |ine 100
that corresponds to the shape of polygon defined by the plurality of
lattice menbers 40 about “the equator 24. Thus, if the pol ygondugesi2082
hexagonal shape, the parting line 100 will alter na&e al f
of one hexagon and the upper half of an adjacent heXago sg&gﬁﬁg%zpm‘ball
20 is fabripgé)%ﬁousi ng a nold such as ddsclosed in co-pending U S. Patent
Application Nunmber 09/442,845, filed on Nov. 18, 1999, entitled Ml d For A
Col f Ball, and iFfIlG.OIp@gg@dpﬁdyfﬂ&h&hg\cd&ﬁdi@ftQéx@ﬁ@Reyn-El@ nRfdbLefor @ddigRgdi ment
allows for greater uniformty in the polygons. In the enbodi nent of FIGS.

9, 9A 9B gggbg there are 332 polygons, with 12 of those pol ygons being
pent agons and the rest being hexagons. As shown in FIG 9, .each heni sphere

26 and 28 has t r of hexagons 7Q. .72, 74 and , adjacent the parting
line 100. The pﬁ?@ %gﬁfgr?prli‘é’)%?ger cq{:gﬁqxgréwgpgs g@"?"@éﬂ’&ﬂiﬁ)&&&ﬁ%ﬁ a
pentagon 44b, as shown in FIG_ 9B. The pentagon 44b at the pole 30 is
enconpass efalbyf the eresertdneengipn fordpiradisferant hgekspingonal groups of hexagons 80,
82, 5 August 2002 ~'° ~TIUS O O ~ 317 7 7 PU1072-WD 13 ).~ 15 MAR Q001
84, 86,5and 88. FAGPEXk agphaif tigrdpcRUidias voreid Rgadids4ainbat foedrlipolfespect i ve
base, wi th hexagons 44a therebetween. The pentagonal groups 80, 82, 84, 86,

88 and 90 Bﬁl@B?fh@ﬁ)P@sExﬂtiﬁvénHGn?&%uﬁﬂ'ﬁf@lv@ﬁrﬂacﬁsﬁl’fﬁ. 70, 72, 74 and 76. The

preferred enbodi nent only has hexagons 44a and pentagons 44b. 5 FIGS. 10

and 11 illustra the LT ra f traditio 0, balls.at a backspin
of 2000 rpm andi:g(a)gﬁfs pme}ﬂraI %gé’%ﬁ ?C/ket %/?uréf%%faﬁ(g?é%g()éfge Pﬁefﬂéfx}vgf‘téoq he lift
and drag of the lPresent i nvention ?t fOil)‘JFl[ di fferent backspins. The force
acting on ¥ %‘?51“? spratethg minimplyyRiupe featre off the BESHY MVERLIS| | owi ng traj ectory
equation: F=FL + FD + G (A) 10 wherein F is the force acting on the golf
bal | ; FL is theFI@fLS is pmenlgrged erieshr efghe sunfhceof sgqf ball ofithe Fier dri fot and t he
drag in equation A are calculated by the foll ow ng equations: FL =

O ~CLAPY 2 ¢@hpdrBom e GhiANZ voRmebanRiof thelprésent eedtioht coefficient; CDis
the drag coefficient; Ais the maxi numcross 15 sectional area of the golf

ball; p is the dafsidiyaQhat bEnhaininBNPoiimkS the gol f ball airspeed. The
drag coefficient, CD, and the Iift coefficient, CL may be cal cul ated using

the follow ng equati ons:

Best Mode(s) For Carrying Out The Invention
As shown in FIGS. 1-4, a golf ball is generally designated 20. The golf ball may
15 be atwo-piece, a three piece golf ball; or a mulitiple layer golf ball. Further, the three-
piece golf ball may have a wound layer, or a solid boundary ‘layer. Additionally, the
cere of the golf ball 20 may be solid, hollow or filled with a fluid such as a gas or
liquid. The cover of the golf ball 20 may be any suitable material. A preferred cover is
composed of a thermosetting polyurethane material. However, those skilled in the
20 pertinent art will 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

AMENDED SHEE



CD=ZFD |APt'2 (D) CL = 2FL | APv2 . CE) 20 The Reynol ds nunber Ris a

di mensi onl ess paraneter that quantifies the ratio of inertial to viscous
forces acting on an object noving in a fluid. Turbulent flow for a APAENDEO
SHEET 5 August 2002 14 dinpled golf ball occurs when R is gfHa¢€R00Ran
40000. If Ris less than 40000, the flow may be | am The urbul ent flow
of air about a dinpled golf ball in flight allows Wr al ,,f,ﬂiRt[Fﬂ?ﬂ]t han
a smooth gol¥W8I1. The Reynol ds nunbe? R is calculated fromthe foll Oow ng
equation: R = vDplu (F) wherein v is the average velocity of the golf ball;

D is the ditas®berandfortdiecogal f ball (usually 1.68 inches (42.67 nmm); pis
the density of air ( 1.23 kg/nB (0.0023 8 slugs/ft3) at standard

atmospher i c_cagdighlako ilineliphe 5 NGiRAA Mtk Sl S Ofneofe ol 83 X

10-6 kg*s/n2 ( 10~ at stan at nospheric Tconditi ons).

A Reynol ds,,n er, R of ,.Q00 f or . Vi approved

di anet er ?P Y"ggs %8?1"&%“(2%29%8 “ﬁrﬁ‘e goéfbagf}ad(l&gr%lhgpﬁﬂ%ﬁW? éjg 8%hdi ti ons,
approxi mately corresponds to ball hit fromthe tee at 61 nm's (200
ft/s or 136ORARFMISPREIERS; sAf"ﬁbP 6?9115 lpﬁﬁtfq mipeysegnses alprg ¢ langitudiagl axc gol f
ball when the golf ball attains its highest speed. A Reynolds nunber, R, of
70, 0005f orfrom thelefjudtat 24 inahe fipt herhiSpherapfpr Avsechbndipaieieis lafatet]. ety nc hes
(42.67 nm, at standard atnospheric conditions, approxinmately corresponds

to a gol f_db%'ﬁleés Abng 4 fong@dindlArd frémfthd &fthator 24 itk séc%%dfh%% R&re28. NPh), which
is the point in tine during the fllght of the golf wﬁen it travels at

its sl owest SRR f after its
reaches its am?&y;&@'éq&%r}ﬁ t?{\% Mr{' ?@Ee&r{& ﬁ?rgggfaf %?mg“}? %?Pgr &8i ti onal
golf balls sych Ti t .PRO:SIO\IAL, itlelist TOUR PRESTI GE,
t he Maxfl r‘““ﬂ%‘/‘d‘%’gf FFIG S&‘QF’FP EP‘F ersl‘—‘?;(%.re‘l‘ ular.| de¥e%res the
drag coefficient of traditional golf balls such as the Titlelist

PROFESS oﬁbtq:se skitled 1y the pertigent poiyRIppEogTizethat thedatiias memberszt0mgukave 2002

~~T~us o a~ 3 Q77 7 P ~"2. W 15 IpEA/L~~ | 5 MAR Z0O
10  other similar shapes. The lattice members are connected to each other to form a lattice

structure 42 on the golf ball 20. The interconnected lattice members 40 form a
plurality of polygons encompassing discrete areas of the surface 22 of the innersphere
21. Most of these discrete bounded areas 44 are hexagonal shaped bounded areas 44a,
with a few pentagonal shaped bounded areas 44b, a few octagonal shaped bounded

15 areas 44c, and a few quadragonal shaped bounded areas 44d. In the embodiment of
FIGS. 1-4, there are 380 polygons. In the preferred embodiment, each of the plurality
of lattice members 40 are connected to at least another lattice member 40. Each of the
lattice members 40 meet at least two other lattice members 40 at a vertex 46. Most of
the vertices 46 are the congruence of three lattice members 40. However, some vertices

20  46a are the congruence of four lattice members 40. These vertices 46a are located at

the equator 24 of the golf ball 20. The length of each of the lattice members 40 ranges

- oy~ o, T
SHEED



REVOLUTI ON and the Maxfli HT URETHANE. All of the golf balls for the
conparison test, including the golf ball 20 of the present invemfA@ust e
a thernoset pol yurethane cover. The golf ball 20 of the present invention
was constructed as set forth in U S. Patent Nunmber 6,117,024, filed on July
27, 1999, for a Golf Ball Wth A Pol yuret hane Cover which pertinent parts
are hereby incorporated by reference. jHowever, those skilled in the
pertinent art will recognize that other naterials may be used in the

construction_of the golf bal] of_ the present inventign. The aerodynam cs of
the lattice é?%lépm?@%mctl}n@ %Pég%zqﬁf mfémewimﬁgwa@g oategwilﬁfeé% atift
with a reduced drag thereby translating into a golf ball 20 that 10 travels

a greater dikbstio8 inblzs (§2.6dmmpnal golf balls of simlar constructions. As
conpared to traditional golf balls, the golf ball 20 of the present

invention is the TR prefdifed dibodiapiiti 0febe preseivaiiveitian ha®adducsd edtlamf adeh gh
speeds, and a greater |ift coefficient at | ow speeds. Specifically, as

shown in Fl = B f N i i~¢i ent,
a0 eat or Thih Geshind 0 Bl 1f B BB, Bielqutf's el Gach ofkbd pRRGLY f

coefficient .| ess 23 Reynol u 00Q. [ anpl e,
oo tha; e Theit oy B Pheded BleRE ag?ége%@%% (27 e Oé‘ﬁ%é’}‘ﬁgﬁ' ds
nunber of 70,000, it is greater, than 0.23 at a Reynol ds nunber of

180, 000. Al's ,ormepﬁceﬁg th e ARG EOER SOLPRls i B HESdPTT BEaphesp of
greater than 0.23 at a Reynolds nunber of 180,000, its CL is |less than 0.18
at a Reynol dat lpastrb &8 inghey (B BGOmnRIor HSGH and B&dy epnferminggpd balls. Thig fand
approved by the USGA and The R&A, |imts the initial velocity of a golf

ball to 250 #reetis (rdditidmllypainimeedwith dinples thet are coneaveiintonthe surfAwd: off the ~J
drtSsStL o 5 August 2002 16 tolerance allows for an initial velocity of

78 m (255 ftiphRAS ofsthe AditRASl $dIELAY eElitinglinThANaRa lod 28¢h-didifled fudhRe BF Pl us
a six percent tolerance for a total distance of 271 m (296.8 yards) (the

descr pt i on G SHEHE HIREVRE WU Bl 36 of i prBSAE FERMQ LRI, Fifs st ap

. : h ; da. . ,Th he initial
Vel oci by andasperiaticant ot s Ko RaRHGh U2 R KL B g Rrkobd o

in order to ctonformt the Rules of Golf. Therefore, the golf ball 20

shoul d have % @F#ﬁlf@aﬁgpt ern that enables the golf ball 20 to neet, yet not
exceed, these |limts. FIG 14 is an enlarged view of the surface of the
gol f ball 20 of thwmdgicngkgelf balleweteodesianed dorbawt thetdimples "timi thalbovedanye of
the golf ball 20 froma predeterm ned di stance fromthe greatest extent of
t he gol f bal lay&0ort the safacerofjatpeifchallvb fléghs jpe cichte @abitbylent flow for greater lift and

reduced drag. The golf ball 20 of the present invention has the lattice structure 42 to
trip the boundary layer of air about the surface of the golf ball 20 in flight.

As shown in FIG. 4A, 1.68 inches (42.67 mm) outersphere, as shown by
dashed line 45, encompasses the lattice members 40 and the innersphere 21. The
volume of the lattice structure 42 as measured from the bottom of each lattice member
to the apex 50 is a minimal amount of the volume between the 1.68 inches (42.67
mm) outersphere and the innersphere 21. In the preferred embodiment, the apex 50
lies on the 1.68 inches (42.67 mm) outersphere. Thus, over 90 percent, and closer to
95 percent, of the entire volume of the golf ball 20 lies below the 1.68 inches (42.67

mm) outersphere.



the greatest extent of one enbodinent of the golf ball 20 are the apices 50
of the lattice menbers 40 which Iie on a spherical plane (shown sg,4lasbech

| ine 45) which has a 1.682 inches (42.72 mm) dianeter, the outersphere.
Those skilled in the art should recogni ze that other enbodi nents coul d have
the apices 50 Iie on a spherical plane at 1.70 inches (43.2 mm, 1.72
inches (43.7 mm, 1.64 inches (41.7 mpi, 1.60 inches (40.6 mm), or any
other variation in the dianmeter of the greatest extent of the golf ball 20.

Havi ng defined the gr st extent of th |1, |1, 20, th r nt

eventi on i i shve ThFRIS e bt Btarcs i Bt of Pctelih mefie 90 B et he

i nnersphere 22. For exanple, dashed line 130 represents a spherical_ plane

t hat i nt er sebetione ot pachflattipemepber ¢@tomapsk $0 201l yaryindirderde bavesthe golfpalh
(0.002 inch) (at a radius of 21 mm (0.839 inches) fromthe center) fromthe
great est ext 2hitmest drhexceml thebhlbB iAches THR.67 oinunyereqiiremént AHgu sxar@leift the gol f
ball 20 of the present invention between the greatest extent spherical

pl ane 45 anddiahrtes pifehd Fakrspherd1%i8Q235maN{1y6663nenas) BhdthQisidnté 1 obihe
inch). In other words, the outernost 50 pm (0.002 inch) (between a radius

of 21.4 mm apg. r a j ) : . £ I a

vol une 13.3 %%&%B%Bg%%giﬁﬁgl gq? g%‘ﬁ%‘% W Tgﬁ)i %F%s@fgé%tggea{]ﬁgl%gﬁgélgge of
a golf ball 140 of . the prior art,q%i cg has tradjtional dinples 142
enconpassed 8§ BeisRbers 205l 1pmbinggle Wit - CofFsSRONIDE PEYFLOBNTY O e gFeoRtlest
extent of the golf ball 140 of the prior art. For conparison to the golf
bal | 20 of themispesre?8 fonieach ithen .68 hiackes| Ya®7omnphdiametef réguitemeno farf thehe
prior art between the greatest extent 144 and a spherical plane 130" is
34.9 mB (0. 6@Edkphaubirc ai pelidrredSpinbodiaeht, pif daise I3ENbd840ahavid@t gadatet00 ~m
(0.004 inch), 150 ~m (0.006 inch) and 200 ~m (0.008 inch) respectively,

have vol umesdRfandd 18 aPaT8ediRd0QRAE0 S iff LHIGE 6, NBE thé nrlbrdPhBre( 91 44 21 fds@pubi c
inch) and 107.2 mmB (0.0065404 cubic inch), respectively on the golf ball

20 of the pr [ ' B?pé} igal:nl ~ E1d34 ' m 100
pm (0.004 i ng , EC{BEH%H?%QS I ﬁ%ﬂh?@é%%“r%g&p%nﬁ .F %86“?102?2 g@g gg??w?el Y,
will have vol s, of .81.6 1 0.00498 cuybi c,jnch 137. . 00841
Cubi ¢ noh) SIS distisg I 01 oo RNECe dismiber by R30 i g BiORSHar ) eSS ¢ ne
prior art 140. Thus, as further shown in FIG 16 and Table One bel ow, the
gol f bal | 20restltingan pn evtensphereveith aghamgtet ohh08 inches (2@ mno). drseshawnan
predeterm ned di stance fromthe greatest extent of the golf ball 20. This
m ni mal vol uRHEG. 6A,aherwidthral ehd e appcs $94s ynihimal sinpe theap&oliedkdong drayrer ai r
at | ow speed while providing a low drag | evel at high speeds. The first
colum of Tabf @ 16¥i€e infenibee 401 $A Aey,| the WilitheoOedcAr 4P 150080l approach the

width of a line. In practice, the width of each apex 50 of each lattice member 40 is
determined by the precision of the mold utilized to produce the golf ball 20. The
precision of the mold is itself determined by the master used to form the mold. In
practice, the width of each apex 50 ranges from 2500 nm (0.0001 inch) to 25 um
(0.001 inch).

Although the cross-section of the lattice members 40 shown in FIGS. 5 and 6
are circular, a preferred cross-section of each of the plurality of lattice members 40 is
shown in FIGS. 7 and 8. In such a preferred cross-section, the lattice member 40 has a

contour 52 that has a first concave section 54, a convex section 56 and a second



of the golf ball 20, which is the apex 50 of each of the lattice nmenbers
40. The second 5 August 2002 i8 colum is the individual vol ungsgfusEs6dd
of the 830 lattice nenmbers 40 at this distance inward from the outernost
point. The third colum is the total volunme of the spherical planes at each
di stance inward fromthe outernost point. Table Two contains simlar
information for the golf ball 140 of tlde prior art. Table One Tube HTube
Vol Total Vol ume~m (i nch)mB (i nch3)mB (inch3)25 (0.001)0.006
(0.00000035)4. 7 (0.0002905)50 (0.002)0.02 (0.00000098)13.3 (0.0008134) 75
(0. 003) 0. 03 mce&ms&) 4&2‘8(%8‘%%0‘%‘“3‘?‘?6&“(@‘. BopB, 1950f eaf%o@‘ggls%sn@%. 8
(0.0023074) 125 (0.005)0.06 (0.00000387)52.6 (0.0032121)150 (0.006)0.08

(0. 00000508) BembexsctB4R¢MbIBM (he.raage) of 700 pon EUTG61dH)83.890(10mA0$3303) 200
(0.008)0.13 (0.00000788)107.2 (0.0065404)230 (0.009)0.18 (0.00001123)152.7

(0.0093209) fheh). ThéwadiPOR] lof BRI firdt AhdPsebbdDcdiRBvd gérHGné\/Skl a6d 88 i irfB1R g
Vol ~m (i nch) m8" (i nch3) mB (i nch3)25 (0.001 )1.49(0.000091 )14.9(0.00091

100005 0 ab 5T Bs Sl it M EOREAP ST mm (0290 jnshy snd gmoss preforgbly did o 1 .

Eg 882; |1g ?gé‘%‘ 8@8@%%%3%[{%& 8; g%grg%u%g) the innersphere which is preferably 21 mm

0.007)16.93(0,.001033)]69. 3(0.01033) 200

EO- 008; 20. 29&%8:80%128}53%85 ﬁmr@%%ﬁ éxgooutersphere, which is preferable 1.68 inches
(0.009)23.89§0.001458)238.9(0.0I458) 5 August 2002 19 Claims: 1. A golf
bal | conpri si42p7 mm)i nner sphere having a surface; a plurality of lattice
menbers, each of the lattice nenbers having a cross-sectional curvature,
conprising a firsi mefecrad embodimedn of the pecsomdincanion\ie ilfistratedin BIGS.D, OV ex
portion di sposed between the first concave portion and the second concave
portion, theggosEeyCPARt fhN eﬂﬁ%i‘ﬁﬂm@,ntt@pgél% traNge0 thas Oa thaRiMRUNiMAT 1U0e el t he

convex portion, each of the plurality of lattice nenbers connected to at

f
| east one ot [ Rher ] ; gons
about the plﬁﬁg?kgéﬁéﬁqgnno.%?frgiéﬁigéﬁggﬁ géﬁﬁﬂgggggﬁq?ﬁgé?ﬁ%@%@%hgre,
each of the latti.ce ne r.s.-havi. an,apex, that, has a.distance from.the

bot t om of ¢ hEbh e SBRE edaT g 1 the TAHERRF haYE s hiGEe Hhied 35 oy 5hgos
inch) to 250 _pm (0.010 inch). 2. The gaolf ball according to claim1
wherein the b&%ﬁ‘alli%hf“ﬁe plongithe 1%%8@@ of Sperhepagare a! %tﬁwmréw% of aphe
golf ball. 3. The golf ball according to claiml, wherein each of the
plurality of adjatent bexagewifarch ahgmdf ball 2p extatuicatedausingla mdlé secht #sadisde&@dim
(0.00001 inch). 4. The golf ball according to claim3, wherein the dianeter
of the inneresppeiding &J.8¢ Phtests K pgRcadionTNGmBer6G9/M4R; R4S; ) filath cbnt Nevdil 8t #9a9% of
the apex of each of the plurality of lattice nenbers is at least |30 pm

(0. 005 i nch) edtitRAMNMBRI Pért AaBdi0Ballnénd aicbipofaté® ABRIn by reference. The preferred

=y

embodiment allows for greater uniformity in the polygons. In the embodiment of
FIGS. 9, 9A, 9B and 9C, there are 332 polygons, with 12 of those polygons being
pentagons and the rest being hexagons.

As shown in FIG. 9, each hemisphere 26 and 28 has two rows of hexagons 70,
72, 74 and 76, adjacent the parting line 100. The pole 30 of the first hemisphere 26 is
encompassed by a pentagon 44b, as shown in FIG. 9B. The pentagon 44b at the pole
30 is encompassed by ever increasing spherical pentagonal groups of hexagons 80,

82,



5 August 2002 20 5. The golf ball according to claim1, further conprising
a plurality of snooth portions on the innersphere surface wherein the

plurality of snoboth portions and the plurality of lattice r er the
entire golf ball. 6. The golf ball according to claimb5, V\hng?‘té)jsHss‘tzfcqgg .

plurality of lattice nmenbers forma plurality of h

plurality of snmooth portions. 7. The g&lﬁlf ball a coﬂms ﬂcco% 5\@77 7
wherei n eabHoBfWQ he plurality of polygbhs is eith X dg

pentagon. 8. The golf ball according to claim1l, Mﬁ ﬁh@MﬁR/gpme of
each of thgs pleus@l 84, YA pénthgtinti greumetrhmsmeniagensaldbaheash respeetive bajeuRitiposed by
a first concave section and a second concave section, both concave sections
nearest the | £ 2CEhe fRntagbieal @RJubs BRI 92, 84,861 88 argl 200 claim 1,
wherein th e’lcaggl\%fﬁﬁg&g?&‘gach ofe%%hezpl ural Fty of lattice nenbers is
convex. 10. A golf ball. conprising: [ hetie hadiBdeRbsdimkace; a
plurality Hﬁn%fﬂ%tqﬁoglﬁrf?‘fr(ﬁlﬂg‘c%ﬁr? eﬂﬁlzg]’errs’hgllhazﬂraé; anpg a pl urali ty of lattice
menbers, disposed on the innersphere surface, each of the lattice nenbers
havi ng a coolyshas bexagoreddacod pentag@S df®-h an arc, each of the 5 August 2002
21 plurality of lattice nmenbers connected to at |east _one other lattice
menber §0 for MFAGH) Loradilt yllokraierthelit onddieg of trpdtigepb gelf BptiaAt AP t he
plurality of snoboth portions; wherein the lattice nmenbers cover between 20%

and 80% of theo@ipnf 3000 rhhigregrtiveial FIGSan2atdi3 plustraie teylifodndgiremoth
portions and the plurality of lattice nenbers cover the entirety of the

surface of jthe golf I ' Bhdishial.| TRCRfdedichigy 60a gbldball k0, wherein
the arc of t%ea@ﬁ&&}lﬁvg@loﬁlala@fldﬁ?% %at i ce menbers has an apex with a

wi dth less than 250 n 0.0 1.inch). 12 The golf ball according to claim

11, wher ei AligHds eﬁlgﬁg&éy@F?&EPQNIP%ﬁ@??%tBW&%I?‘g"at | east 42.4 nm ( 1.67

i nches) and the distance of the_apex of each of B\Ee plurality of lattice

menmbers is at |east 130 ~m (0FB05 HARMGfrom t hd®ottom I attice menber. 13.

The golf ball according to claim 10, further conprising a pluraljty of

snoot h (por tyfRRsin BTis tHedoica netirgpiahe galfibdllide iﬂﬁ&f—rl&tp; D ﬁég‘bqif&g;aqnfit@lsof snoot h

portions and the plurality of lattice nenbers cover the entire golf ball.
gravity. The lift and the drag in equation A are calculated by the following equations:

F[ =0.5C1Apv? (B)
Fp = 0.5CpApv? (©)
wherein C is the lift coefficient; Cp is the drag coefficient; A is the maximum cross-
15  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, C; may be calculatgd using the

following equations:

Cp = 2Fp /Apv? (D)
Cp = 2FL [Apv? (E)
20 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

AMENDED SHEET



14. The golf ball according to claim 10, wherein the plurality of polygons

are either hexagons or pentagons. 15. A golf ball conprising: aggl 2002
having a dianmeter in the range of 40.6 to 43.2 mm( 1.60 to 1.70 i%ﬁ; and

5 August 2002 22 a lattice structure conprising a plurality of lattice
menbers, each of the lattice nenbers having an apex that extends froma
bottom of the lattice nenber in a rang&4of 130 to 250 ~m (0.005 to 0.01
inch). 16. A non-dinpled golf ball conprising: an innersphere having a

diameter in the ran of 40.6 to 44.7 mm (1.60 to 1.76); a plurality of
lattico menbermplebadlt bl ocss when R i wers HaniopPAgLt R islses henA0080 B ds

froma bottomof the |lattice nmenber in a range of 130 to 250 ~m (0.005 to
0.01 inch); 8oyl manbe tlgmipar. Shheoturbylenttfiaynof i abeut 8 dihpled; godinballvre fleght t he
entire golf ball is conposed of the plurality of lattice nenbers and the
plurality of alsoveoit to tpovel fapther thhd a sioethnguidf shllopl ed gol f ball according to
claim 16, wherein the apex of each of the plurality of lattice nenbers has

a width less thanTEoRepiBId B R isRelRhlatedGront AR fORGwRgELIAtbngo! f bal |

according to claim 16, wherein the dianeter of the sphere is at |east 42.4
mm ( 1. 67 inches) and the di stangze:o‘j t,he apex ?%. each of the plurality of
|l attice nmenbers is at |east 130 um(é).pé'éS i nch) )romthe bottom of the
lattice menber. 19. The non-dinpled golf ball according to claim 16,

wher ei n t he pherel thwtf@fawemgpivg@crfﬁ dhes 2016 baklaD b itheadinmptesiof e gefbhsll about
the plurality of smooth portions. 5 August 2002 23 20. The non-di npl ed
gol f bal | ac@rualiyng.68oinchéi (32167 nvhpr @ o tHeed@isiy adfl iy (0023 pld/HEoV0BE

ei t her hexagons or pentagons. 21. A golf ball conprising: a sphere having a

diameter in Elpgs[/{t%rﬁq%ta%]a ﬁoat obShefid 'c%nﬁri??oﬁs iarg(g é;:]@ Cg%e giﬁsg'llpg Sf?sl%))s.it}ﬁof ir

plurality of i‘'ce menbers rern an ap ( ce’nenpers
anges 1 rom H3b Ko G3SE"SIR( O B08 10ndh 456/ 7E) BLSRRER] ATBNGI OIS A
tangent to aRg}lerIo\llcilast rlljurtgbe?,f R,tohfel 8|0%t02)ifgre a ggl%gﬁ ila\%{a]g a USGA approved diameter of
1.68 inches (42.67 mm), at standard atmospheric conditions, approximately
corresponds to a golf ball hit from the tee at 61 m/s (200 ft/s or 136 mph), which is the
point in time during the flight of a golf ball when the golf ball attains its highest
speed. A Reynolds number, R, of 70,000 for a golf ball having a USGA approved
diameter of 1.68 inches (42.67 mm), at standard atmospheric conditions,
approximately corresponds to a golf ball at its apex in its flight, 24 m/s (78 ft/s or 53
mph), which is the point in time during the flight of the golf ball when it travels at its
slowest speed. Gravity will increase the speed of a golf ball after its reaches its apex.
FIG. 10 illustrates the lift coefficient of traditional golf balls such as the
Titlelist PROFESSIONAL, the Titlelist TOUR PRESTIGE, the Maxfli
REVOLUTION and the Maxfli HT URETHANE. FIG. 11 illustrates the drag

coefficient of traditional golf balls such as the Titlelist PROFESSIONAL, the Titlelist

TOUR PRESTIGE, the Maxfli



a plurality of snmooth portions on the surface, each of the plurality of
lattice nmenbers connected to at | east one other lattice nenber to forma
plurality of interconnected pol ygons about each of the plur&Augyst@00gnoot h

portions; wherein an apex of at |east one of the plurality
defines the greatest extent of the golf ball defini @ée@i@?esewrz 7
| east 1.68ppshws (42.67 mm), wherein tke vol ume of

(0. 0002 |nch) of the golf ball is Iess1 han 34.9 WARCZU%M
22. The golf_ ball accordin erein the vol urre of the

out er most  REY PRV THOYead F}Wgﬂ %fohBEéhﬁﬁ\gall is less than 81.6 mB
(0.00498 cubic inch). 23. The golf ball according to claim 21, wherein the
vol une of the cutefithogelf balls for e cOmp@®ON tesh inabidingthe golfibaldaDlof the | ess t han
137.8 mB (0. 00841 cubic inch). 5 August 2002 24 24. The gol f ball

accordi ng E&s@ﬁt@h%nﬁén hale b ElefmbdeepdQhratian®fovieh ETIRU BT BANSA) 2 K: prijenP. 008
inch) of the golf ball is less than 202.9 m®8 (0.01238 cubic |nch) 25. The

20 anet er T s i s Ft S R U8 &?fi“‘%@"’% S
[ f d f f th | f
bl T 1 80 conpoCel B 2t B M /?@W%?.C@a TP NS PERCABRTFR |y of

snooth portions, wherein the golf ball has a Iift coefficient greater than
0.18 at a ReprRoraied hy Faferencss Pgwe@%ﬂ@ﬁ@smkb@bnﬁwewtanwlégecw@xm ci ent

| ess than 0.23 at a Reynol ds nunmber of 180,000 and 3000 rpm .ALN .A3W. Al E
.AL. A Aaf . fimy othay Datkials Anay/heAmyd ihl‘ﬂhg/cdkastudtfow.ofxﬂ}d%@f adl. Aute #kNy:Et A

@R ANSy. A; f, . AaS. AaS . AaSy. Ay @ 0@\kaaOFINW{ #y @

| wr mhe”'Y] Cﬁ]v@ﬁﬂl&ﬁ]ﬂﬁ]&?d@ﬁhﬁﬁﬂs ethe M drkistuteled 68the ﬁﬂeS@Ht aRka@dcal cal cal calc

a] ca] ca] ca] ca] ca] cal ca] ca] ca] cajc:al 67< LyoVP2

ol ur o] SAkea %%]rfaggar(%fﬂf Aol ahe pheal cahaalahadl f aatdnakonl cal cal e

a]J ca] ca] cafca

R g bkl hallen o oo

2100 Q zZI\ ' h!| Iol}I ll"" }vp kfa\V\hhc’\ ca] ca] ca] ca] caV] ca
As compared to tradmonal golf balls, the golf ball 20 of the present invention is

the only one that combines a lower drag coefficient at high speeds, and a greater lift
coefficient at low speeds. Specifically, as shown in FIGS. 10-13, none of the other golf
balls have a lift coefficient, Cy, greater than 0.18 at a Reynolds number of 70,000, and

15  adrag coefficient Cp less than 0.23 at a Reynolds number of 180,000. For example,
while the Titliest PROFESSIONAL has a Cy greater than 0.18 at a Reynolds number of
70,000, its Cp is greater than 0.23 at a Reynolds number of 180,000. Also, while the
Maxfli REVOLUTION has a drag coefficient Cp greater than 0.23 at a Reynolds
number of 180,000, its Cy, is less than 0.18 at a Reynolds number of 70,000.

20 In this regard, the Rules of Golf, approved by the USGA and The R&A, limits the

initial velocity of a golf ball to 250 feet (76.2m) per second (a two percent maximum

anrr ,-,--\«\t;l omad
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" 109 () - f T Aef@al ).70 @%kied )4310ARD0 L 72 5AGRS (33.730@), AESFAtRER49.7 mm), 1.60
109& ()-:!110%&' ()- 109& ()- ylO0%&' ()-& 109& ()- "109%& () -
O7dBeF 7109 180l mi)l JOKY dher SHBAGR b nFRIROOL b YK Gkl ) <
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0, ! - 0, ! - ~ 0 0 ! - . 0 ! - " 0 ! -
%8‘%2 8_ g%gwg%cén;wm&d%ggégn l%%lu]fr?e rng(t?\is%%éa%e()stﬁégeét)tovlvar Oth/éﬁfgfmgx)sphere
bSAE~ @ 10%4#109%& () - S2y1096& ()-y/ MLOYG& () -y-! 109%6&" ()- SY+S10%& ()-9) 1
09%6& () - S@_a@rTvyeexampig: d9shgd lingd30 yeprosenogsyhericy ee iyt intgyseetsomich @by 6
1096&' () - @ CdE~_ @ 10¥8@.0%&' () - &10%&' () - F10%&' ()-! 109&' () -
109& () - &1LOtHR laftieMmembers 40 at a distance of 50 pm (0.002 inch) (at a radius of 21 mm

(0.839 inches) from the center) from the greatest extent of the golf ball 20. The

volume of



“dE~ @10%' 109%& ()-y Y%A0%& ()-"109%& ()- S 10%& ()-s!109%& ()-

10%&" () - K: dE~_@10%.Y4! 109%&' () -, 2" 10%&' ()-/ 5 August 2002
109& ()--" 109& () - +10% (- y) 100& ()-: r P@10%.1 Y$1098U& () - AvS10iRIEAL02
10 10 10!="109%& ()- G6: 10%& ()- 4[ aBP@10%! 10% U& ()- | 10% W& ()- F@0%

W& ()-Yz 10% U& ()-F310% U& ()- ! Y$10% U U& () - [ <KdEP@109%F 10% U& ()-' 10%
U& ()-F 10% U8 ()-F310% U& ()- 10% U8 (- F10% U& ()-0" /| K dEP@10%  10%
U8 () - Fs*10% U& ()-0' "10% U& ()-n8, & 10% U& ()- $10% U& ()-3! 10% U& ()-K

21 ! I ol 9 - 100

#Qlimntol %gggtjb%ﬁ) 2%)00fltJhelp(i)reéJen%?nvlngt’ioln0 b/gtween the greatest extent spherical plane 45

and the spherical plane 130 is only 13.3 mm® (0.0008134 cubic inch). In other words,
the outermost 50 pm (0.002 inch) (between a radius of 21.4 mm and 21.3 mm (0.841
and 0.839 inch) of the golf ball 20 has a volume 13.3 mm? (0.0008134 cubic inch).
FIG. 15 illustrates the surface of a golf ball 140 of the prior art which has
traditional dimples 142 encompassed by a land area 144. The land area 144 represents
the greatest extent of the golf ball 140 of the prior art. For comparison to the golf ball
20 of the present invention, the volume of the golf ball 140 of the prior art between
the greatest extent 144 and a spherical plane 130' is 34.9 mm® (0.00213 cubic inch).

Spherical planes 132, 134 and 136, at 100 um (0.004 inch), 150 um (0.006 inch) and

200 pum (0.008 inch) respectively, have volumes of 37.8 mm® (0.0023074 cubic inch),
69.1 mm’ (0.0042164 cubic inch) and 107.2 mm’ (0.0065404 cubic inch),
respectively on the golf ball 20 of the present invention. Spherical planes 132', 134"
and 136', at 100 um (0.004 inch), 150 pm (0.006 inch) and 200 um (0.008 inch)
respectively, will have volumes of 81.6 mm’® (0.00498 cubic inch), 137.8 mm’
(0.00841 cubic inch) and 202.9 mm?® (0.01238 cubic inch) on the golf ball 140 of the
prior art 140.

Thus, as further shown in FIG. 16 and Table One below, the golf ball 20 of the
present invention will have a minimal volume at a predetermined distance from the
greatest extent of the golf ball 20. This minimal volume is a minimal amount
necessary to trip the boundary layer air at low speed while providing a low drag level
at high speeds. The first column of Table One is the distance from the outermost point

of the golf ball 20, which is the apex 50 of each of the lattice members 40. The second
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10% & () - 000pBoes atdEYiINGBlmes inward Gopgthe)ovtergesigpdint. Tgh 9Bwo Contging Hingilar) -
10% & () - %10% & ()-1111G222K3dEYNC710% 1 10% & () -y 10% & () - f

10% & () -9y ir@8fmddtion-fyr the P lE'ball 140 0F46he pripr K3334: 4k4l 4minddYNC710% 1 10" 10°
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710%¢ Table One

230 (0.009)

23.89 (0.001458)

Tube H Tube Vol Total Volume

um (inch) mm? (inch?) mm? (inch®)

25 (0.001) 0.006 (0.00000035) 4.7 (0.0002905)

50 (0.002) 0.02 (0.00000098) 13.3 (0.0008134)

75 (0.003) 0.03 (0.00000181) 24.6 (0.0015023)
100 (0.004) 0.05 (0.00000278) 37.8 (0.0023074)
125 (0.005) 0.06 (0.00000387) 52.6 (0.0032121)
150 (0.006) 0.08 (0.00000508) 69.1 (0.0042164)
180 (0.007) 0.11 (0.00000641) 87.2 (0.0053203)
200 (0.008) 0.13 (0.00000788) 107.2 (0.0065404)
230 (0.009) 0.18 (0.00001123) 152.7 (0.0093209)

Table Two
Shell Delta Dia. 1/10 Remaining Vol Total Remaining Vol

um (inch) mm? (inch®) mm? (inch®)
25 (0.001) 1.49 (0.000091) 14.9 (0.00091)
50 (0.002) 3.49 (0.000213) 34.9 (0.00213)
75 (0.003) 5.69 (0.000347) 56.9 (0.00347)
100 (0.004) 8.16 (0.000498) 81.6 (0.00498)
125 (0.005) 10.86 (0.000663) 108.6 (0.00663)
150 (0.006) 13.78 (0.000841) 137.8 (0.00841)
180 (0.007) 16.93 (0.001033) 169.3 (0.01033)
200 (0.008) 20.29 (0.001238) 202.9 (0.01238)

238.9 (0.01458)
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810% ()-1TI10% ()-1110% ()- 10/::5; ;<a<dE4/ 1010S10% ()-Y MLO% ()-
109%' ()-Y YgL0%' () -, 10%& ()- 109%& ()- SHAmSty-—5qEa/

1010, &109%& () - ) 31A%RIK Dall@iidigt ) - YA0%& () - SH10%& () - Y

MLOY& () - >k>>?52?2272dYNC 101 10 10 10,; 109& ()- 4 109& ()- ,y2"109%& () -

LO10%& ()- .f 109& () - 9”{”’%@‘ N zk&ga%@y@&' ()- 109 ()- y&10%=% ()-G
910%a&' () -! 3" 1096x& () 21 &l - 'BXBBIEYNC 10Y" 109638 () - Z10%' () -
1096&' ()-LI1096&" () -, t 10%6%.() - 10%& () - B" YNC .
10) 1098 ()-' L! 10968 (S‘Pfff%’d)éé&”(%?mcﬁ “I‘EIB}& ’(‘5*‘%(‘:’?3@ Ge Members having a
z10%& () - DEsEE" FzFFFEdE: / 10G .. )
cross-sectional curvature, comprising a first concave portion, a second concave
portion and a convex portion disposed between the first concave portion and the
second concave portion, the convex portion having an apex tangent to the curvature of
the convex portion, each of the plurality of lattice members connected to at least one
other lattice member to form a predetermined pattern of polygons about the plurality
of smooth portions on the surface of the innersphere, each of the lattice members

having an apex that has a distance from the bottom of the lattice member to the apex

that ranges from 130 pm (0.005 inch) to 250 pm (0.010 inch).

2. The golf ball according to claim 1, wherein the plurality of lattice members

cover between 20% to 80% of the golf ball.

3. The golf ball according to claim 1, wherein each of the plurality of lattice

members has an apex with a width less than 250 nm (0.00001 inch).

4, The golf ball according to claim 3, wherein the diameter of the innersphere is
at least 42.4 mm (1.67 inches) and the distance of the apex of each of the plurality of

lattice members is at least 130 um (0.005 inch) from the bottom of the lattice member.
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7. The golf ball according to claim 6, wherein each of the plurality of polygons is

either a hexagon or a pentagon.

8. The golf ball according to claim 1, wherein the curvature of each of the
plurality of lattice members has a convex section juxtaposed by a first concave section

and a second concave section, both concave sections nearest the innersphere surface.

9. The golf ball according to claim 1, wherein the curvature of each of the

plurality of lattice members is convex.

10. A golf ball comprising:
an innersphere having a surface;
a plurality of smooth portions on the innersphere; and
a plurality of lattice members, disposed on the innersphere surface,

each of the lattice members having a cross-sectional curvature with an arc, each of the
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11.  The golf ball according to claim 10, wherein the arc of each of the plurality of

lattice members has an apex with a width less than 250 nm (0.00001 inch).

12.  The golf ball according to claim 11, wherein the diameter of the innersphere is
at least 42.4 mm (1.67 inches) and the distance of the apex of each of the plurality of

lattice members is at least 130 um (0.005 inch) from the bottom lattice member.

13. The golf ball according to claim 10, further comprising a plurality of smooth
portions on the innersphere surface wherein the plurality of smooth portions and the

plurality of lattice members cover the entire golf ball.

14. The golf ball according to claim 10, wherein the plurality of polygons are

either hexagons or pentagons.

15. A golf ball comprising:
a sphere having a diameter in the range of 40.6 to 43.2 mm (1.60 to

1.70 inch); and



10% & ()- v 10% & ()-%10% & ()- 10t 10t 10t810% & () - swwhxxynydEbC 10y

1096 & ()-  10% & ()-y 10% & ()- 10% & ()-fyl0% & ()-10% & () - 5 August 2002

nyyzZzzzK{dEbC 10&'y 10% & ()- % 10% & ()-"y 10% & ()- vy 10% & ()- 'y

10% & ()- F 10% & ()-K{{{{P||| dEbBC 1034,30% & ()-2 10% & ()-/

10% & ()-f-10% & ()-+10% & ()-@ 10% & f |K}}}}}1}~bC 10f

10% & ()-10% & ()-%@0% & ()- 10° 10" 10 8y 10% & ()-'6

10% & () - ~e~~~~~dEbC 10yF10% & ()-yF10% & ()-10% & ()-10% & ()- 10% & () -
10% & () - +78CkMBC : . i . b ¢

1yF10% & ()-' | yF10% & Ha“;‘ﬁ‘—elsé‘a}c%l“?( Sompprisieg apippality oHlatige membergegehef e v 10

% & () -yF10% & () -yF10% & ()-' | YF10% & () - yFlofV& ()-oP1CQyF10% & () -yF10% &
'()-yFL10% & lejtioe|mgmbers having m)staat(ww doaza Pptemptitie m@%r%be(r)m $F10%

& ()-'|yF10% & ()-yF10% & ()-yF10% & ()-'| CTUaskMBCyF10% & ()-'|yF10% & () -

yF10% & () - yfahpeoR1 30 to' 259 Fh0¢0.80 o-kO1 iachy F10% & () - yF10% & () - yF10% & () -

| YFL0% & ()-yF10% & () -+ i1-0 (-109"& ()-1 (-109"& ()-1 (-10%"& ()- (I

(-10%" & () - I (-10%"& ()- & 10%"& ()-yF10% & ()-,-7COPQzZ>-C (-10%"I
(-10%" & () - (-10%‘ & ()-1 (-10%"& ()-% (-10%"& ()-I

-10%" & t 10" & ()-1 (-10%"& ()-|
E-lO%‘ '8 8 ?ﬁ"ﬁ d{%(‘?k)gﬂgz?(fdf“(c (@1“‘&( 10%(& (-1 (5)10%'('&' (-1 0
(-10%8"& () - ( 10%\ &a.ranErsphere having a diameter in the range of 40.6 to 44.7 mm (1.60

to 1.76);

a plurality of lattice members, each of the lattice members having an
apex that extends from a bottom of the lattice member in a range of 130 to 250 pum
(0.005 to 0.01 inch);

a plurality of smooth portions on the surface; and

wherein the entire golf ball is composed of the plurality of lattice

members and the plurality of smooth portions.

17. The non-dimpled golf ball according to claim 16, wherein the apex of each of

the plurality of lattice members has a width less than 250 nm (0.00001 inch).

18.  The non-dimpled golf ball according to claim 16, wherein the diameter of the
sphere is at least 42.4 mm (1.67 inches) and the distance of the apex of each of the
plurality of lattice members is at least 130 um (0.005 inch) from the bottom of the

lattice member.

19.  The non-dimpled golf ball according to claim 16, wherein the plurality of

lattice members form a plurality of polygons about the plurality of smooth portions.
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polygons are either hexagons or pentagons.

21. A golf ball comprising:

a sphere having a diameter in the range of 40.6 to 44.7 mm (1.60 to
1.76 inches);

a plurality of lattice members wherein an apex each of the lattice
members having a distance from the bottom of the lattice member to the apex that
ranges from 130 to 250 pm (0.005 inch to 0.01 inch), and each apex is tangent to a
curvature of the lattice member; and

a plurality of smooth portions on the surface, each of the plurality of
lattice members connected to at least one other lattice member to form a plurality of
interconnected polygons about each of the plurality of smooth portions;

wherein an apex of at least one of the plurality of projections defines
the greatest extent of the golf ball defining an outersphere of a least 1.68 inches
(42.67 mm), wherein the volume of the outermost 5 um (0.0002 inch) of the golf ball

is less than 34.9 mm? (0.00213 cubic inch).

22.  The golf ball according to claim 21, wherein the volume of the outermost 100

pm (0.004 inch) of the golf ball is less than 81.6 mm? (0.00498 cubsic inch).

23.  The golf ball according to claim 21, wherein the volume of the outermost 150

um (0.006 inch) of the golf ball is less than 137.8 mm? (0.00841 cubic inch).
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