-z 1- GOLF, BALL This invention relates to gol and, nore

partlcularly to a golf ball which has dinples which are dlstrlbutéblﬁﬁ¢ﬂ:)ﬂ
_that .the bal | -has six axes 5 of symmetry. For maxi mum consi stency and
accuracy, gol-f bal | di npl es shoul d be evenly and uniformy distributed,

with many axes of synmetry and without bald patches or dinple-free areas.
However, the 10 exi stence of a nould partlnq line resulting from
moul ding the golf ball cover has traditionally'IMmted the nunpekx of axes
of symretry to three GOLFeBALL Recent attenpts to increase t%; »
introducing nultiple Talse part DAt KL

| arge bal d patches. For exa Tﬂ%&w&%lyél?t%%d tl?’g?go& ESCIBes
bal I in which the sphBpFeapan w@e@bﬁr, tife BBALE dadilyinbdeli e mms
areas corresponding tphtBE 473668iofr Boutst!| Aick AIRCARAE Yr11ThHasS Wikiekes
I ncludes from12_to 30,20 ectangul ar bal d patches or dinple-free areas.
The patent al so ?efergft%yﬁ? { hg the surface of the ball into areas
correspondi ng to an octahedron Mrmxmmtmdtmtenaymmadmvw

from12 to 30 bald pa ffs?ybéa?%ern é@; 1y and unifor HﬁgPatent No.

4,141,559 describes a gener tes an 1 cosahéedr al Iattlce
of equil ateral spher i ééﬁtﬂb& @‘I‘es‘flﬂamyf | %RA O GmRetinyg and

nunber of dinples. HBﬂEdePatéﬂﬂé§ PRt EHp me‘d Galdas staio%werr celwm 4

| i nes 56-61 30 that _“all. circ ere Vs of su ant'i wi dt h

nee %601 %0 1o thaeab LSt o, afE S0 e AR TR OBt he

bal | (except that at mheldiaghtlhergo?(i)aballng:dwene)haam:mutadrﬂadlaquator of

the ball) will interegigf$i§: tﬁ@owﬁﬁhéFESffE£H§*3¥ Qymmetry to three or
less. Recent attempts to increase this number by

_ introducing multiple false parting lines have yielded

15  patterns with large bald patches. For example, US
Patent No. 4,142 727 describes a golf ball in which
the spherical surface of the ball is divided into

. twelve areas corresponding to the faces of a regular’
dodecahedron. The surface includes from 12 to 30

20 rectangular bald'patches or dimple-free areas. The
patent also refers. to dividing the surface of the
ball into areas correeponding to an octahedron or an
icosahedron. In each case, however, from 12 to 30
bald patches will be present. _

25 ' US Patent No. 4, 141 559 describes a dimple
pattern which generates an icosahedral lattice of
equilateral spherical trianglee, each triangle
containing an equal number of dimples. However, this
patent specifically ltates in column 4, lines 56-61

30 that "all circumferential pathways of substantial
width (0.005 inch, i.e. 0.13 mm, or greater) that may
be circumscribed about the ball (except that at the
flash line (parting line), which is the equator of
the ball) will interest (sic: should be "intersect")

35 several of the depressions. In other words, the only



35 several of the depressions. |In other words, the only » unferenti al
.’pat hway or greater circle path which does not intersect dinples is the
nmould parting line. British Patent No. 1,381 897 describes with 5 _
respect to Figs. 10-13 a dinple pattern formed by dividing the surface into

the twenty t
di npl es at -

noul d parti'

parting lin

with a plural

| es of an icosahedron and filling the triangles with

9, where great circle paths intersect. The dinples at the -
e are adjusted so 10 _.p~ that no dinples fall on the A

Ventﬁii; des a golf ball having a spherical surface

% 18 &neated e igicds P&tc WR1igkt hs which

do not i nter Sbids artyt dumt;dmssect Mempiles ds bhiengoaldangeding 15 ar eas

formed by di

vifdidg the spherical surface into twenty spherlcal triangl es

'correspondlng to the faces of a regular icosahedron, each of the twenty
triangl es being subdi viRrid ish FHtant fNeal 1te38 IWQI@%GWQSSMINQ of a

central 3riangdspest] 4dreigs20 10—1@0Ia53@|iniplleafp&t€t%rlﬂy FOPRRAChHyNg the

m dpoi nts of
pat hs, said
so that the
triangl es.

preferably are

d f f i d t I I t I
A1 AL, SPhe e A0 Sinea L a%%&%a‘)% B i1 angl es
cﬁcqﬁanednpnuandrﬁﬁilyng thhetmn&ngl@h aniyhod impeeseatral 25
,pﬁ é;& O R A ﬁiaﬁﬁxs r}_mq.r r cqi\.ﬂf I guration but
se ect

to Optl mze ae nam ¢ per OI’ mance and m nim ze or

el i minat e’ balHtaRk& & mqw&nmaé'ﬁim Lige ers sdivsted so
conj uncttd on V§Hdt idd Winplids/ AT @H ronY PaTVANE Iinele acconpanying

di agrammati ¢ draw ngs,

15

20

25

30

fﬂE‘%ngntion provides a golf ball having a
spherical surface with a plurality of dimples formed
there‘n and six great cirele'paths which do not
intersect any dimples,”the'dimples being arranged in
areas formed by dividing the'spherical surface into
twenty spherical triangles corresponding to the faces
of a regular icosahedron, each of the twenty
triangles being subdivided into four smaller
triangles consiSting of a central triangle and three
apical triangles by connecting the:midpoints of the
sides of each of said twenty triangles along great
circle paths, said dimples'being arranged in all said
central and apical triangles so that the dimples do
not intersect the sides of any of the central
triangles. The dimples may be of any size, number,
or configuration but preferably are selected to

-optimize asrodynamic performance and minimize or

eliminate bald patches.

The invention will be explained in
conjunction with illustrative embodiments shown in .
the accompanying diagrammatic drawings, in which:

Fig.'Itillustrates one of twenty spherical

L]



‘Plg 1 illustrates one of twenty spherical - 3 - triangles on the
spherical surface-of a golf ball which is divided into four snal | er
triangles by connecting the mdpoints of the sides of the larg
by great circle paths 5 Figs. 2 to 6 illustrate
dinple patterns for the triangle of Fig. 1; Figs. 7A to 14A are
of golf balls with various dinple patterns in accordance with the
[ nvention; 10 Pigs. 7B to 14B illu8trate one of the

ieBsahedral triangl estofahigles 84~ £4é. spaapseaivehyfa@éldoflast dihe wHp! e
di ameter or chord for 5 il | ustrg%fsrt e, nethod of 15

determining the dinpl & dlgnéPgBlgﬁdsﬁoﬁﬁ 2nd°PheSH riangles &Y and
Fig..16 i s an equat or cahnecdingf thhemdidppﬁ.etpaofethewld-'eg oBAheTHmrger

‘invention provi des newy qlg&}g %?t% $ %Qrclf gatggLf bal I s which have the

foll owi ng characteristics utlon 0 &s over unlforn1areas on
the surface of tRe ball. The spgéﬂﬁg Bet@Rebnidinpreate ntas iy
t her eby avoi di ng 25 pahaavnscgaeemhea%r@aagmé genplgs oy rarified areas in

Absence of miltiple: paral lel sErERanTAr 80 B AFFppoter VIRV 4% @ikt
rows. 30 . balls| ﬁri&hdwspﬁ.oupaﬂu.upﬂ;ei patterns eﬁnvmmdance with
the invention;
10 Figs. 7B to 14B illustrate one of the
' icosahedral triangles of Figs. TA-14A, respectively,
and 1list the dimple diameter or chord for each '
dimple;

- Fig. 15 illustrates the method of

15 determining the dimple diameter or chord and the
depth of a dimple; and -

Pig. 16 is an equatorial view of the dimple
pettern of Fig. 8BA.

The invention provides new dimple patterns

20 for golf balls which have the following
characteristics:

1. Distribution of dimples over uniform
areas on the surface of the ball. The spacing
between dimples should be even, thereby avoiding

25 heavy concentrations of dimples or rarifiedlﬁreas in
which the dimple spacing is large.

2. Multiple axes of symmetry.

3. Absence of multiple, parallel straight
rows of dimples, i.e. latitudinal rows.

30 : ' 4. If a dimple pattern is selected which
necessarily includes some bald spots, the bald spots
will be uniformly distributed over the surface.

5. If multiple dimple sizes are used, the
various gized dimples will be distributed and mixed

35 uniformly and symmetrically over the surface of the



necessarily includes sone bald spots, the bald spots will be*uniformy

di stributed over the surface. 5. If nultiple dinple sizes are used, the
various sized dinples will be distributed and m xed 35 uni formy and &
symmetrical lkty over the surface of the -4- ball. 6. Provisions are nmade

for a fl & ﬂ§ ting plane (or planes) to facilitate nould construction. The
surface qf ;aNsphere can be divided into 5 twenty spherical equil ateral -
triangl es i dentical size, corresponglng to the faces of a regular \\,/
i cosahedron. Filling each of these triangles with an appropriate nunber

and arrangemg®llof dinples produces a pattern with many axes of synnetry

10 Pseud®.i ceshadidnsPalreenhdchays ReelatiSpdrtin

comerical l'y. riou ol f aII ufa turer but these %erns
oot de.onl 5 Ehiietar Gl iy ToEeaasatenBopLR: PRS BTGy upt ed at the
equator to prOV|de f or Thenmurd'apear bifng kphere dhhsberdbtibdedamtid be

avoi ded by subliad i Sac capatedeal ! hangbroLrte. [our, samd | er

spheric hé md
i cosahedr al tsxﬁﬂxﬂQPQﬂQﬂnyqﬂhﬂﬂ ﬁ@lﬂ@ﬁefQQEHSOfFagregularustrates a

triangle 16 WiddhHeardfh. zqnqlqg] %Q%ht \e@nweseea%i&@glégmﬂwaintrl angl es
on the spherical surface of rresgond to the faces of a

regul ar |coséﬁ%RﬁQﬁflaﬁﬁaqqqﬂﬁf pd f@réﬂéefgnaregpgiF 5fSthe |ines which
formthe tweninodudengl gmitdfermherithomahgdaass dflesymmetgye 16 is 25

di vi ded g nto four smal 'I%rzeé}dr& g’é@s%%edrilc‘ﬁﬁtt'%éhyh&{?g' Fedll Qs three

identical triangles 21
commerlcally by various golf ball manufacturers, but

these patterns prov1de only one axis of symmetry
because the pattern is interrupted at the-equétor to
provide for a mould parting line. This problem can
15 be avoided by Subdividing each icosahedral triangle
into four smaller spherical triangles by joining the
midpoints of the sides of the icosahedral triangle
along great circle paths.
: Fig. 1 illustrates a triangle 16 which is
20 one of the twenty identical spherical triangles on
the spherical surface of a golf ball which correspond
to the faces of a regular icosahedron. The lines 17,
18 and 19 are part of the lines which form the twenty
triangles of the_icoéahedron. The triangle 16 is
25 divided into four smaller triangles - a central
triangle 20 and three identical triangles 21, 22 and
23 = by three lines 24, 25 and 26 which are part of
great circles of the spherical surface of the golf
ball. Each of the triangles 21-23 is delimited by
30 one of the apexes or vertices of the larger triangle
16.and are referred to as an apical triangle.
If each of the fwenty icosahedral triangles
16 is filled with dimples, none of which cross the
boundaries of the central triangle 20, and the ball
35 is covered with twenty such icosahedral triangles,



. N

- <23 - by three ljines 24, 25 and 26 which are part of great circles g
spherical surface. of the golf ball. Each of the triangles 21-23 igL
delimted by 30 one of the apexes or vertices of the larger tyiz

“fand are referred’to as an apical triangle. If each of the twenty Ny

i cosahedral triangles 16 is filled with dinples, none of which cross the
boundaries of the central triangle 20, and the_ball 35 Is covered with
twenty such icosahedral triangles, -5 - th&h~a pattern with multiple
‘axes of symmetry is aheat @dpatiherhowndBrnestoplé hexeendt alydudtagglies 20

formmltiple "false"r% rtlng ghgegowgagplgge ﬁvfﬁéyé 4¥¥a1 uIarI S 2% he

di stri buted over the su e used
i cosahedr al tr|angleicGanmbétam}esHﬁpbsaﬁdpgrten@nhlmﬁﬁtWhth'ﬁaﬁg@demﬂYany

way, dependi ng upon tabﬁ%&a@wua@gtnﬁeeéatave@e%@eéachawea' etc. For
exanple, Fig. 2 illustrates a dlnp e pattern in whjich each of 10 t he

. api cal trlangle§ 21-23 encl osed ?hﬁé@PFEEnF?%%It%l?&ﬁ¥ﬁ5@§3%ﬁﬂ?ﬁﬂ%@r@eﬂtral_
triangle 20 enclosestmyamgme@tbealbdlanyelhaﬁe dhe slizplasd 2hmne | ar ger

. than the dinples 29. S th api at r dlfferent
si ze and shape than @%rg %nFrg %g% % §ﬁ§%g§b%é %ﬁé?dgtc rlangles
will dgenerally reqU|m@mmeﬂpld@néﬂtdhfaeﬁéhetscz%pnﬁﬂloretﬁrzﬂﬂﬁnnﬁﬂamﬂﬂén

the central trlangleﬁ 9l aqqutata%age!sfabath lé'%é.lﬁ'%rﬁVﬁ{‘tv}hl'&P%%l&drﬁ*
trlangles 16, Q% gol f yal |, h s,180 8 and 120 s, dggPIes

20 Tor dBorarthe aisal wsieseledy o e Poag i o ol e
pattern |p whi ch thedamqﬂmsl28raadgwheZGeanchbsEslangle 20 encloses six

identical dimples 29. The dimples 28 are larger than
the dimples 29. Since the apical triangles 21-23 are
of a different size and shape than the central:

15 triangle 20, the-apical triangles will generally
require dimples of different size and/or arrangement
than the central triangle 20. Since the golf ball
includes twenty icosahedral triangles 16, the golf
ball has 180 large dimples 28 and 120 small dimples

20 29, for a total of 300 dimples. |

Pig. 3 illustrates a different dimple
pattern in Which the central triangle 20 encloses
three identical large dimples 31 and each of the
apical triangles 21-23 encloses three identical whole

25 smaller dimples 32 and a partial dimple 33 which is
'one-fifth of one,of the dimples 32. Each of the
apekes of the icosahedral triangle 16 corresponds
with an apex of four other icosahedral triangles
(see, for example, Pig. TA), and each of the other

30 four triangles encloses a similar one-fifth dimple
33. The dlameter of the dimple which forms one-fifth
dimple 33 is the same as the diameter of the dimples
32. A golf ball having the dimple pattern of Fig. 3
has 60 large dihples 31 and 192 (20 x 9-3/5) small

35 dimples 32, for a total of 252 dimples.

P S I L U P



three identical large dinples 3i and each of the apical triangles 21-23

encl osgs-t hree identical whole 25 smal l er dinples 32 and a parti al

di mpl ¢33 ich is one-fifth of one of the dinples 32. Each of -the apexes -
of thg i/cogahedral triangle 16 corresponds with an apex of four ot her

| cosa f triangles (see, for exanple, Fig. 7A), and each of the other 30
four “engl' es encloses a simlar one-fifth dinple 33. The dianeter of the-.

di npl e which fornms one-fifth dinple 33-4s the sane as the dianmeter of the™
di mpl es 32. A gol f bal L. havjng,{he:di e pattern of .Fig. .3 has 60 | arge
di mpl es 31 and 192 (20 §1g13 5?1%%§Pfg€%§ & éhéé;%a %ﬁie%%oﬁna total of 252
di npl es. -8hiphgthe pentselatebanglie M erpuiqssen six winadA the central
triangle 20 eaqhgg_gg ShXaf8BbhcHl gﬁlﬁﬁey?m eﬁqmr;gletg@ga_ggcal triangles

21-23 encloses three ¢ lete | er di es. 35 and _one- fifth of a
dinple 35.  TRBCBPPSHERFeRASORBOteRIAT 48 Tt MEPLEP A% 272 020 x - 3/ 5)

| ar ge di Bpl es£3Fthf of a Gohple 035 312Tie nEd BB .bd Xl Higs ﬁceamﬁllc_l_f t he api cal
triangles 21- hncl wde n [ T ur, .he [ s 38 10

whi ch are int g?é@%?%dggyg?ge?%%géglg,%aﬁdlalggeofd]’t ét(alscérs}’ghgﬁrral
triangle 16, &n@osmd efe312fdhmpledt e 39. The other half of each of the

o ek ot Chog L 5 gl nLANERgL 25 PEAch CoPARElTab1 1 A aha1dA N0 1 ATEC O
(0] eac (0] =} | e |
S morce o ' "8a0%nbadhdR SRe Lino LS A0MLS Lo tqur dipdd Ainmies 38 4.\ ne

gol f balll0 haswhi@hseek! idtepsestdd ByndtHO2s{Bes 137, /i 20d2Q) lodr ge di npl es
37, or a tOta%hgfiéégahedral triangle 16, and one one-fifth dimple

39. The other half of each of the half dimples 38

li~s in an adjacent icosahedral triangle, and the

diameter of each of the half dimples is the. same as

15 the diameter of the whole dimples 37. The central

triangle 20 encloses six smaller dimples 40. The

g01f ball has 120 small dimples 40 and 192 (3 x 3-

1/5 x 20) large dimples 37, or a total of 312

dimples.

20 In Fig. 6 each of the apical triangles 21-
23 includes three whole dimples 42; 8ix half dimples
43, and one one-fifth dimple 44. The diameters of
the dimples 42-44 are the same. The central triangle
20 encloses six larger dimples 45. The golf ball has

25 120 large dimples 45 and 372 (3 x 6-1/5 x 20) small
dimples 42, for a total of 492 dimples. '

Fig. TA is a polar view of a golf ball 48
having a dimple pattern in accordance with.the
invention. The solid lines 49 form the twenty

30 icosahedral spherical triangles 50 which correspond
to the faces of a regular icosahedron, and the six
dottel lines 51 are great circle paths. In Fig. 7A
the great circle path'51a is the equator of the ball.
Since the icosahedral triangles 50 are identical, any

35 of the apexes where five icosahedral triangles meet
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- dinples. 20 . In Fig. 6 each of the apical tr?angles 21- 23
i ncl udes three whale dinples 42, . six half dinples 43, and one qpe=TITNh
dinpl e 44. The, dianeters of the dinples 42-44 are the same. The cenf]
‘friangle 20 encl oses six larger dinples 45. The golf ball has( W20
| arge di nples 45 and 372 (3 x 6-1/5 x 20) snall dinples 42, fosa=f0Otal of
492 dinples. Fig. 7Ais a polar view of a golf ball 48 having a dinple
attern in accordance with the invention. The s®rid |ines 49 formthe
twenty 30 | cosahedrgdn heydngdld elrieidaagdlp@3 eS8 FWOhe b &1 | eSO Nthy Gt Rthe
faces of a regul ar icosahedran, ,and %B@ | X dot}ed Iinei 51 aéf gr eat
circle paths. In Fig. FRYhEM e PEAS @' p&PR BTaCPRSTHRTRYuthDredta it
ball. Since the icosahefirtdie thaldngl @ke5badde thdeafoceal hasnyi8axes off t he
apexes where five ico%§M%g I:amgl e P | derged a
pol e of the"ball,_ and any Jﬁbiﬁgl%?égg%g??c grgg?ﬁécg%gggﬁeﬁgogg%gﬁ'Qred
the equator of the bal§quaterisdl |plamesePide thEoughyx thResi v orRISRSE rBRMIF ch
extend perpendi cularl yoft @die .Si Xhe moutdUaketiak PiasesarNsk t1¥QUHE tde
si x opposed pairs of pales. Tq%!nuuldgﬁg%tlng | ine can be | ocated at any of
the six equators. The &8 % I114fes 0 G 85€ed |ines 51 are immginary, of
course, and do not appear on th&hactawdlidldinesgdbf ahdl dottdhelinews araxre

shown in the drawi ng ifhO8deird O offagoluir%%t eﬁﬁﬁsﬁal hsﬁtégﬁe&t dhChe .acftua
i cosahedral triangles,” the grédt circle pdths which intersect the sides 0
the icosahedral t¢iang®@kf Badd +t h&hgayl ingswairehshrendifptke drawing adied in
the four snaller order to facilitate visualization of the icosahedral
triangles, the great circle paths which intersect the

sides of the icosahedral triangles, and the way in

which the dimples are arranged in the four smaller
15  triangles. ) .
In Figs. TA and 7B the three sides. of each
icosahedral triangle 50 are connected at their
midpoints by three great circle paths 51 to form a
central triangle 52 and three apical triangles 53.
20 Each central triangle encloses six dimples 54, and
each apical triangle encloses three whole dimples 55,
four half dimples 56, and one one-fifth dimple 57.
The ball has a total of 432 dimples.
| Fig. 7B also lists the dimple diameter or
25 chord in inches for each dimple position. Dimple
positions 1 and 2 in Fig. 7B have the same chord,
0.135 inch (3.43 mm). Dimple positions 3 and 4 also
have the same chord 0.140 inch (3.56 mm). Dimple
position 5 has a chord of 0.150 inch (3.81 mm), and
30  dimple positions 6 and 7 have a chord of 0.135 inch
(3.43 mm). |
All diumple dimensions referred to herein
refer to the mould, or equivalently, to an unfinished
ball as it comes out of_the'mould rather than to a
35 peinted or otherwise finished ball.



15 triangles. In Figs. 7A and 7B the three sides of each icosahedral
triangl-e 50 are connected at their mdpoints by three great circle paths 51
to form=a central triangle 52 and three apical triangles 53. 20 Each Pe

centra g“hangl e encl oses six dinples 54, and each apical triangle encl oses
t hree Le)di npl es 55, four half dinples 56, and one one-fifth dinple 57.
The bg a6 a total of 432 dinples. Fig. 7B also lists the dinple dianeter
or 25

ehord in inches for each diq%%g position. Dinple positions 1 ani
2 in Fig. 7B have the sane chord, 0.1 inch (3.43 nm. Dinple positions 3
and 4 al so_have the’ sdMegchldr glewvdawndie 3hegdnand thenpepthosition 5 has

ahchgrdf OB 00%59:143 ruti(rm ﬁ% &?%) rrmﬁ fd%(?jl_l?’@ﬂ 1§dh@a5_araasi t%cop'efezogd?ndh7 have a
chord o : in 3 : [ sions referred to herein
refer to théfhﬁﬁl = B TR Sfaneant ﬁ&ié%? bgﬁﬁnﬁgﬁiacsapp as it comes out
of the noul doppddiicte tdiaded cofa 3e dimpdient edide ebhar Miaesfo6hi shed ball .
Fig. 15czsho Ao\ r t f e.di a ball 61 is
neasure%. A&@%ord #%ﬁ%?@gfﬁ%qﬁgamm%Fgﬁgéﬁ?ﬂfb%FhqugFk?%ggFgé% on opposite
si des of thePQimp? of Sl wadl, | 1fes odedee the cugvahnreanfebiieto t he

dinpl e vall sy2i1téRahséd e840 PGiMEfe Ghe RRCWRY deriativBepe the
curvature of the wal ,chgp es,.sign or where the iﬁcond derivative of the

equation for "RReS ¥R AR rge eht'& £EC ons8f the side wall |ines 63
and the chorinférsectioms 62f ddfe el dchavaddgdsinels bBeadidmbhe ahdréhe chord or

dia”Et?é of i{ﬁéc%éwﬁé?ine the edges of the dimple and the chord
or diameter of the dimple. _ |
The depth of the dimple is measured between
the chord line and the bottom of the dimple at ils
centre. I have found that a-dimple depth of about

15 4.7% to about 6.0%4 of the chord works well, for the
dimple pattern shown in Fig. 8A, with the optimun
being about 5.2%.

For a dimple in the shape of a truncated
cone, the inflection point is actually a line segment

20 of a discrete length. ,

" Pigs. 8A and 8B-illustrate another dimple
pattern with 432 dimples. As can be seen in Pigs.
8B, all of the dimples are the same size and have a
chord of 0.135 inch (3.43 mm). -

25 Figs. 9A and 9B illustrate a dimplé pattern
with 252 dimples. Referring to PFig. 9B, the dimples
in position 1 inside the central triangle have the
same diameter. The dimples in positions 2 to 6 have
diameters varying from 0.175 inch (4.44 mm) to 0.145

30 inch (3.68 mm).

Pig. 16 is a view df the dimple pattern of
Pigs. 9A and 9B from the equatorial aspect, i.e., the
equator or parting line extends across the middle of
the ball. .
35 Figs. 10A and 10B illustrate a dimple
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of the dlnpre at Its centre. | have found that a di nple depth of
4.7%to about 6.0% of the chord works well, for the di npl e patter

“Fig. .8A, with the optinum being about 5. 2% For a dinple in the Sh-!:vOf a
truncated cone, the inflection point is actually a |ine segment. 20 % of a

di screte | ength.

8A and 8B illustrate another dinple pattern mnth 432

di'npl es. As can be seen in Fi gs. 88 aII of tk&gin npl es are the sane size
and have a chord of 0.135 inch (3.4 Figs. 9A and 9B
illustrate a dinple pEFFEPﬁnmP?HIQsze%Qr&ﬂ%%le¢&¢err|ng to Fig. 9B, the

dinples in position 1 inside thpigenttsd 4nd am@ eillavtridie sademgilaneter.

The dinples in positi
(4.44 my to 0.145 30
9A and 9B fronfige

pattern of Figs..

s varying from.0.175 inch -
8a%tgnchh%‘él e%ﬂi& eﬁﬁ is a view of the dinple
el t@md al2Bsipdatstriate a dhiepégquat or or

parting line extgnds §g&gg§ntﬂgvghgdéggo&1$ Peedall. 35 Flgs
10A and 10B illustrate a dinple EEatter havi_ng 240 dln%Ies
Fbﬁ?t et \33

11A and 11B illustrate a dinple

BiblIisidiade ar dglpleA and

12B illustrate a di nppatbern hatviggnohavd dgpBé¥. di nples. Figs. 13A and 13B
IITustrate a dinple pattern havgphg 912, (i 0Pl €15 111ustrate a dimple

10

15

20

25

30

35

pattern having 1212 dimples.

While additional testing is still being
performed, it is currently believed that the dimple
patterns of Figs. 7A and 7B and 8A and 8B will '
provide the best performance, and that the dimple
pattern of Figs. 7A and 7B may be the better
pattern.

Balls formed in accordance with the
invention have been hit by an automatic hitting
machine, and these balls fly longer than conventional
balls. It is also believed that balls formed in
accordance with the invention will fly more
accurately than conventional balls. Furthér, for
balls formed in accordance with the invention, the
same dimple depth gives optimum ggrformance for
balata three-piece balls, Surlyanhree-plece balls,
and Surlyn two-piece balls. This is unusual since
different dimple depths were heretofore required for
these three types of balls.

_ Because a ball formed in accordance with
the invention has six axes of symmetry, the ball will
always fly the same way no matter what the
orientation of the ball is as it lies on the fairway
or the tee. The orientation of the mould parting
line will therefore not affect the flight of the
ball.

" While in the foregoing specification a



Figs. .14A and 14B illustrate a dinpte pattern having 1212 di nples. 10 ~
Wi |l e--additional testing is still being perfornmed, it is currently believed
that th¢ digple patterns of Figs. 7A and 7B and 8A and 8B wi |l .provide the
pekHof\pance, and that the dinple pattern of Figs. 7A arid 7B may be the
pattern. Balls formed in accordance with the invention have
been hi t¥ an automatic hitting machine., and these balls fly | onger thah.
conventional balls. It is also believedgthat balls formed in 20 "
accordance with the invention will fly nore accurately than conventi onal -’
bal I s. Furthetetabkebdescrintivn iof spesidiscemhrdhmenssi afebt®on, the sane
g|”F|e.?ﬁpth Dh¥Eet DEH | HBEN e YRR thorr akdeaplibbesepbece bal |l s,
url ynithree-

ece balJs, 25 _.and Surlyn two-piéece balls. "This is
unusual since "P‘TE‘F%&“& i é”dgpg’r‘?s updred skerdt a?e‘ﬁi”em%&ui’feﬁh? or these
three types oletalls. h&ssinsgieerhaldy foar ved iled scasidanadly b t he
i nventi has;si %?ﬁf] 2 Vorre: . w ys.fly the sane
way nho On%tterﬂ\%/\%%? e :gérq % a |€{)nar3# Q’?’h@%b)lgl }ﬁ‘e%érggngt f?lmgg"%% t he fairway
or the tee. THeoBef|ehttte ohla¥tshe nmoul d parting line will therefore not

Is

affect the flight of the ball. 35 Wil e in the foregoing
specification a -10- detail ed description of specific enbodi nents of the

invention has been set forth for the purpose of . illustration, it will be
understood that nmany of the : : -




in the_art

‘detail s herei,n given may be varied consi derabl® y by those—skit+-e

ad
Wi t hout “departing fromthe scope of the clains. II\/IS
A gol f bal |l havi ng a spherical surface with a pl M!;“ﬂ I"J
therein and si-x great circle paths which do not 14

5 di'npl es ‘being arranged in areas formed by dividing the spherlcal
surface into twenty spherical triangles corresponding to the faces of -a
regul ar icosahedron, each of the twenty trianglgs_being subdivided into
fodr smaller trlangles consjsting of a central 10 triangle and three
aplcal triangl es by cdﬂﬂﬁ@ﬁing t‘he i dpoints of the sides of each of said
twenty triangles al ong great ci rﬁclgiblrfatﬂul Savd il (r?olsqafflebqicag gurzagedwish
all said central and r| at, t [ i nt er sect
the 15 si des of an;a/aoﬂral n?’rfgﬁﬁi% ae% I’for'ﬁ%ii B8 o Ff‘xb ?ag
according to aim1l mmﬂ;e;rpetm athisheslq riloéil |ingfersgict eamt daMpﬂ.esanghes

are of the same sjze. dimples beihHArradddd 6L Ardad ffo(?'m@ha'b? 31"15]&%%“
20 t he dinpl es WhIC are not agﬁsm%centra trlan%es are

sane size. 4. |§PheR e e Hwand ﬁP\kﬁF&ﬁa&I tripnghgs
di npl es are the sane snoz:a-e@onding toAtgm fdemld ofc @ raigndaroichsahedron,

i opteaand e o ol Sobth i Ghs Sl VS MR il Ghao
second set of dinples,faun swaller dinhangdesn cons isitisg Qﬁtabeﬁngrahe sarme
si ze, 10 triangle and three apical triangles by connecting the
midpoints of the sides of each of said twenty
triangles along great circle paths, said dimples
being arranged in all said central and apical
triangles so that the dimples do not intersect the
15 sides of any of the central triangles.
2. A golf ball according to Claim 1 in which
the dimples in all of said central triangles are of
the same sigze. e
3. A golf ball according to Claim 1 in which
20 the dimples which are not in said central triangles
are all of the same sigze.

4. A €0lf ball according to Claim 1 in which
all of the dimples are the same size.
5. A golf ball according to Claim 1 in which

25 the dimples in said central triangles form a first
gset of diﬁples and the dimples which are not in said
central triangles form a second set of dimples, all
of the dimples in the first set being the same size,
and éll of the dimples in the second set being the

30 seme size. ' '

6. A golf ball according to Claim 5 in which
the size of the dimples in the firat set is different
than the size of the dimples in the second set.

7. A golf ball according to Claim t in which

35 - each of said central triangles has the same number of
dimples.



and al | of the dinples in t he*second set being the 30 sane %ize. 6.
A gefRBal | according rm5 in which the size of theé dinples in the

su" he size of the dinples in the sécond set. 7. T
(il WﬂmH %{m 1 |n vvh| ch 35 each of said €entral

A d

tri has' t Ke sane T4 | es. -12- 8. A gol f bal

acco ng to daim1l in which sald dlnples are arranged so that none of. the
di npl es intersect the sides of an¥ of .said apical triangles. 9. Aﬁn’

golf ball according to dams8in ®i ch 5 each of said apical triangles
has the game nunbexr gflflivgllesccb@ding to AIlgbinf!bahlwkieording to Caim9

|n mhlch ' I i;cal n 5 e I sane size. 10
ﬂg« @%%Iéf&ac%?o%él d % té?laﬂ ﬁbﬁé 88 tﬂ% dP%:%ﬂ]f sai d central

tr|angle%n¢§£$Q¢ﬁathﬁn§hﬁﬁﬁnﬂf @mydpﬁpsesd apical trigngls. pall according

to Claingll in \Ahuphgdlffe ualrmlae:%drms@ doccmhml stiha@gi@s are all of the -

bal A2 which th
il o8 THPRLH %?p’l%aﬁplt%]aﬁd'q@é’g&ﬁg A2 RRpPade; RERPH REnt ral v angl es
are all dfmphessane size. A gol f baII accordlng to Cdaim12 in

whi ch 20 t he d| [ ai jaGal r| Sga different size
10, % Bllﬁ %ﬂdﬁ?’ﬁ é'ﬂ%ﬁ 9ak 9&1&%

than the dinples i'n ¥ad céentr | f ball according
to O ai nthei¢iggiesh in said apical trlangles -are all of the

same size.

10 11. A golf ball according to Claim 9 in which
each of said central triangles has the same number of
dimples. - '
12. _ A golf Dball according to Claim 11 in which
the dimples in said central triangles are all of the

15 same size. |
13. A golf ball according to Claim 12 in which

the dimples in said apical triangles and the dimples
in said central triangles are all of the same size.
14. A golf ball according to Claim 12 in which
20 . the dimpies in said apical triangles are of a
different size than the dimples in sald central
trlangles. '
15. A golf ball according to Claim 1 in which
said dimples are arranged so that some of the dimples
25 lie inside Wl of said apical triangles and some of
the dimples are intersected by the sides of said
twenty triangles so that each of the apiCal triangles
includes at least one whole dimple and at least one
partial dimple. ' '

30 16. A golf ball according to Claim 15 in which
each of said central triangles has the same number of
dimples. . | |
17. A golf ball according to Claim 15 in which

the dimples in the central triangles are the same
35 size as the whole dimples in the apical triangles.
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\ Size as the whole dinmples in

- .

the sides of said twenty triangles so that each of *the dpi fal strrang

i ncludes at {east one whole dinple and at |east one partial dinple..3

16. A golf ball according to aim15 in which each of said central

triangl es has the sane nunber of dinples. 17-13- A golf ball according

to daim15 in whichgthe di nples i c rak.triang .arect 35
8 Phgond; baFLARLEEN hE' B0 EE:d) f51 IR SRITN O,

al | according to Cthendispleswinchheneentiplesrinnghescaneraf difiepee

are of different siéqzbh%ﬁathhwhqhgléia&bgiebnihhehep59§banrkﬁ@ghg§e319-
e

. safd dinpl es are arranged so that songe of the dinr ﬂu NN Al S | f\\
‘[err] of ,said apical triangles and sonme of the .d u"” ’mHmeC by
0

A gol f ball accordiﬁg to Claim15_in
d

Lch 5 .each api cal i angle,
i ncl udes a one-fifth2dinple iéﬁlfingéta8ﬁ°5BéR80F°tﬁiaéBiiéllPrVBhgbe.
20. . A gfsg babbc?cegﬁdhngt&Qaﬁgabnﬁhﬁlhﬂeahhcbneaﬁhf@h thapapi cal
triangles includes a,plurality of half dinples. 10. 21... A gol f bal
according to Clainlfglfﬁ %ﬁﬁgha alft 8Pefh§9a§ﬁgaﬁp§Fﬁ&nérégngﬁgrudes a
plurality of partialkQdi npl es, Aogeldf balid pecording tpl 63aim éAchnowhihb
api cal triangles bei a fif Ml i N a h
apical triangle, an Q%ﬁeo%g%he 8@%&9552F§P§21§?n%nguﬁﬁsegcﬁﬁgg?ggF§ Sf-
triangl e bei ng one- Al diimplles.which |ie along two of the sides of the

~apical triangle 2224 AAggog.lfbn%:agsla%%%rogid@ﬂgt QoCtahim2isi AnWphgBneach

of the central triangles has Si .
each of the apical triangles includes a plurality of

partial dimples, one of the partial dimples in each
of the apical triangles being a one-fifth dimple
which lies at an apex of the apical triangle, and the

15 other partial dimples in each apical triangle being
one-half dimples which lie along two of the sides of .
the apical triangle. ~
22. - A golf ball according to Claim 21 in which
each of the central triangles has six dimples and

20 each of the apical triangles has three whole dimples,
four half dimples, and one one-fifth dimple and the
golf ball has a total of 432 dimples.

23. A golf ball according to Claim 22 in which

the dimples in the central triangles'are all the same
25 size.

24. A golf ball according to Claim 21 in which

the depth of each dimple is from about 4.7% to about
6.0% ofthe diameter of the dimple.
25. A golf ball according to Claim 21 in which
30  the depth of each dimple is about 5.2% of the
diameter of the dimple.
26. - A golf ball according to Claim 15 in which
the depth of each dimple is from about 4.7% to about
6.0% of the diameter of the dimple.
35 27. A golf ball according to Claim 15 in which

- e oA A * g .
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20 each GL—Lhe—apLGaL—LLLanéIes“ﬁas t hree whol e dinples, four half
dinples, a nd one one-fifth dinp and the golf ball has a total of 432

di npl es ”I““I Ul‘ mjlk accordl ng to Claim22 in which-the dinples ¢
in tie dge tra |l the sanme 25. size. 24. . A golf bal
1

accof ¢ to Cla| |n mhlch t he depth of each dinple is from about 4.7%

to alou .0% of t he di aneter of the dinple-135. A golf bal | accordkﬂgi

to ¥ $1 in wh e dept ach d Ie [ 5.2% of the*s

di anet & of t he d%g d8psn 01 AER) 0 %lfpfl%béﬁ 8 G gé & m 15 in

whi ch the depth oﬁl@@@Wam o) éhﬁsdﬂnwﬁﬁabout 4. 796to about 6.0% of the

diameter of the dpgple. 35 p odff pall acRo¥dlihgPl cagsardi aim 15

< in which -14- tge %th of ~each §' aé Ps_l gpt é?ﬁ EQ gg&%&ter of
the dinple. 28. £&Pd8 Pphgpchy é&@&@n@stéreﬂaﬁﬁpﬁtlﬁ ﬂﬁléﬁ eheudepth

of each di npke iséf.lomo&b@,lhte 4id¥etterabdutth® dim®1Q@% of the dianeter of the -

di npl e. 29. SA gol f bal,l g_.to Claim1l in.wiich the depth of
each dinple is ab8dt 5.2% of ﬁﬁg %&&gt BFCOF4ERE %Pn%ﬂ@lmsé 1h°whiR gol f
bal | according tot@eaidepth bF eachodimplet e akoudnfe@Fand atapted to

operate substanti gl;ly %grh%&e%ﬂedgqﬁylged with reference to, and as shown
in, the acconpanylng 3

golf ball according to Claim 1,
10 constructed, arranged and adapted to operate
substantially as herein described with reference to,
and as shown in, the accompanying drawings. '




