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20  the golf ball could lead to greater flight distaﬁces of the golf ball.

The generally accepted approach has been to increase the stiffness of
the club head face to reduce metal or club head deformations. However, this
leads to greater deformations in the golf ball and, thus, increases in the energy
transfer problem.

25 Some have recognized the problem and disclosed possible solutions.
One example is Campau, U.S. Patent Number 4,398,965, for a Method Of
Making Iron Golf Clubs With Flexible Impact Surface, which discloses a club
having a flexible and resilient face plate with a slot to allow for flexing of the
face plate. The face plate of Campau is composed of a ferrous material, such

30 as stainless steel, and has a thickness in the range of 0.1 inches to 0.125
inches.

Another example is Eggiman, U.S. Patent Number 5,863,261, for a



face plate. The face plate of Canpau is conposed of a
ferrous material, such as stainless steel, and has a

wa bioekTsess i n the range of 0.1 inches to 0. 125PGTUS85/047050
Anot her exanple is Eggiman, U. S. Patent Nunber
5,863,261, for aGolf Club Head Wth Elastically
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20  another Campau invention, U.S. Patent Number 3,989,248, for a Golf Club
Having Insert Capable Of Elastic Flexing, discloses a wood club composed of
wood with a metal insert.
Although not intended for flexion of the face plate, Viste, U.S. Patent
Number 5,282,624, discloses a golf club head having a face plate composed of
25  aforged stainless steel material and having a thickness of 3 mm. Anderson,
U.S. Patent Number 5,344,140, for a Golf Club Head And Method Of Forming
Same, also discloses the use of a forged material for the face plate. The face
plate of Anderson may be composed of several forged materials including

steel, copper and titanium. The forged plate has a uniform thickness of

30 between 0.090 and 0.130 inch.



a forged stainless steel material and having a

t hi ckness of 3 nm Anderson, U S. Patent Nunber
wh284473040, for a Golf C ub Head And Met hod O PEDUSI0NE047050

Sanme, al so discloses the use of a forged material for

the face plate. The face plate of Anderson may be

conposed of several forged materials including steel,

copper and titanium The forged plate has a uniform

thi cknesgndiler B %xvgomugc@@fa@ragfgge&%qwme i £108 sl s Su

i nvention direc toward materi a In aclu
heaeét dl.sUSUPaEtntNumber $776¢0it efor a Kohfisdub Bead7 Su@iscibsesfaor a

dlsclose a club 0 sed, of
Chr 85 bfad cahoged A e ror Qo pERar S B RER
mat ghfedhl: ThE falfBiblecOi] &Gy ® ppddutia blgb hébdmmfgié‘ateraoﬁ
club head with greater loft angle accurac% and reduced

Bt r engleacapracyeail Feusedstrupprabeaknesses. Apzatant/-Snb
S, 3ffim ﬁé’r@ 34691 6 FoPEhIf @ldﬁq{é'e AfisclHESLAhQSRste ﬂa\fl?:z?

pl ate having a curved ball hitting surface.
Pat enveddballh8tifg/sirfaee. Vi ncent, et.al ., discloses a

met hod of tquslgm%\ﬂn&g Le £ H@clt}&@gn‘}@ﬂ%ﬁ%?n tge

wal | s are o A materi a such a
pl aglamdactwringra gaif cilubsl&ad whérém)tledvetlls age abilitied bly énjextmg 2

The cor.e has a nelt oi nt | ower .than t of the

19 1 e Bep paetre whr et s lfediag Ml et Tiere o
I eNRYQGnel AbintMGVRSr thaQlthHIBS the mjatdateqﬂmd mlarihlGo Mt bece
inner cavity. The insert may conprise_a resjstance

el ehEserefniemEEsdy POMBETYG IS P\%t“éaf“ﬁ-'élto BemtheRngcayifye
frofe f‘P@éfrJ m&f co ‘rﬁ)@is@bfekﬁwﬁ%%ﬂeﬁm}’@mml %rt‘l?e iflefal Wher e

the reinforcenent elenent is conprised of al um num
Wi t horaon oftthe fipntyvadof theshelbuneo rrqmqyml fdhgrors wherg thest eeI

ly ¥em rtcgrlr’l]%]nt 91814%'1§ §o4npr1%ecf) c?fta?t[n’:lj’\ llungﬁ’ﬁla latexq'@

gol upper an met a nent
surﬁ@ﬂasammﬂnnbmmmhg a single plane |nterface mhereln

th t al f
dense t ha. prien RS Fhe ele Bl fsdiRy n e AP o' ©
Pat gy uppor/dad &Rer aldeh] ngadeneh durfabesRo@l alodf adingle

dlsclose a golf club head of nolded thermplastic
hav p]lqge intestacy theﬁ@n thg aqetad of thg &yveé§ur§ﬁe 1s heavier and more

20  dense than the metal of the upper surface.

U.S. Patents 5,570,886 and 5,547,427 to Rigal, et al., disclose a golf
club head of molded thermoplastic having a striking face defined by an
impact-resistant metallic sealing element. The sealing element defines a front
wall of the striking surface of the club head and extends upward and along the

25  side of the impact surface to form a neck for attachment of the shaft to the club
head. The sealing element preferably being between 2.5 and 5 mm in
thickness.

U.S. Patent 5,425,538 to Vincent, et al., discloses a hollow golf club
head having a steel shell and a composite striking surface composed of a

30 number of stacked woven webs of fiber.



I mpact-resistant netallic sealing elenent. The sealing

el ement defines a front wall of the striking surface
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of the inpact surface to forma neck for attachnent of

the shaft to the club head. The sealing el enent

preferably being between 2.3 and 5 mmin thickness.
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20 U.S. Patent Number 4,021,047 to Mader discloses a golf club wherein
the sole plate, face plate, heel, toe and hosel portions are formed as a unitary
cast metal piece and wherein a wood or composite crown is attached to this
unitary piece thereby forming a hollow chamber in the club head.
U.S. Patent Number 5,624,331 to Lo, et al. discloses a hollow metal
25  golf club head where the metal casing of the head is composed of at least two
openings. The head also contains a composite material disposed within the
head where a portion of the composite material is located in the openings of
the golf club head casing.
U.S. Patent Number 1,167,387 to Daniel discloses a hollow golf club

30  head wherein the shell body is comprised of metal such as aluminum alloy and



the sole plate, face plate, heel, toe and hose
portions are forned as a unitary cast netal piece and
wokmese733@ wood or conposite crown i s attachedPdDUsHDF047050

unitary piece thereby form ng a holl ow chanber in the
club head. U.S. Patent Nunber 5,624,33 1 to Lo, et al.
di scl oses a holl ow netal golsf club head where the
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bod9e #1pigALing upon impact with an unusually hard object, a bolt 1s 1 serted
20  through the crown of the club head where it is connected to the sole plate at
the keel and tightened to compress the laminations.

U.S. Patent Number 3,897,066 to Belmont discloses a wooden golf
club head having removably inserted weight adjustment members. The
members are parallel to a central vertical axis running from the face section to

25  the rear section of the club head and perpendicular to the crown to toe axis.
The weight adjustment members may be held in place by the use of capsules
filled with polyurethane resin, which can also be used to form the faceplate.
The capsules have openings on a rear surface of the club head with covers to

provide access to adjust the weight means.

30 U.S. Patent Number 2,750,194 to Clark discloses a wooden golf club
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the keel and tightened to conpress the | am nati ons.
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menber/s in position in recess/es located in toe, heel
andtleb hepde [he fegrale unit comprises the upper portion of the golf club head

and is preferably composed of plastic, alloy, or wood. The male unit includes
the structural portions of sole plate, a face insert consists of the striking plate
and weighting elements. The male unit has a substantially greater weight and

25  is preferably composed of a light metal alloy. The units are mated or held
together by bonding and or mechanical means.

U.S. Patent Number 5,398,935 to Katayama discloses a wood golf club
head having a striking face wherein the height of the striking face at a toe end
of the golf club head is nearly equal to or greater than the height of the striking

30 face at the center of the club head.



regi ons by pushing the weight nmenber/s into the inner
surface of the outer shell. U S. Patent Nunber
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U.S. Patent Number D179,002 to Hoffmeister discloses a design for a
club head with a circular face and an elongated body.

20 The Rules of Golf, established and interpreted by the United States
Golf Association (“USGA”) and The Royal and Ancient Golf Club of Saint
Andrews, set forth certain requirements for a golf club head. The
requirements for a golf club head are found in Rule 4 and Appendix II. A
complete description of the Rules of Golf are available on the USGA web page

25  at www.usga.org. One such limitation is the volume of the golf club head.

Existing large volume driver heads (>400cc) composed of conventional
materials (titanium, steel) and conventional manufacturing methods (casting,
forging, MIM, machining, etc.) are limited in the amount of discretionary

material available for increasing the moments of inertia of the golf club head.



triangul ar-1i ke shape. U S. Patent Nunber 3,901, 514
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1An0&1!itﬁfanﬁﬁ@%&hlgm the present invention |s a golf cl ub

head with a bod front wal | .
coi e val I SPTHOM A Peraly BPp eqplnrme s Ao Pha" dlrpel”
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centinmeters to 500 cubic centineters and each of the

af t cowi¢ripoint fethe aftrhoph pdzepait isipgua] & the digtapcg fgom the

geometric center point to the aft-toe edge point. The golf club head may also

20 include an aft-heel curvature section between the aft wall and the heel wall,
and an aft-toe curvature section between the aft wall and the toe wall. Each of
the aft-heel curvature section and the aft-toe curvature section preferably has a
curvature length ranging from 0.5 inch to 1.0 inch. The heel wall preferably
extends rearward from a perimeter of the front wall a distance of least 50% of

25  the length of the heel wall at an angle of 80 degrees to 90 degrees relative to a
plane parallel to the farthest extent of the face. The distance from the
geometric center point to the aft-heel edge point and the distance from the
geometric center point to the aft-toe edge point are preferably the greatest
lengths of the geometric center point to a location on the golf club head.

30 Still another aspect of the invention is a golf club head with a body



substantially straight. The golf club head preferably
has a geonetric center point, an aft-heel edge point
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Brief Description of the Drawings
25 FIG. 1 is a perspective view of a golf club head of the present
invention.

FIG. 1A is a front view of a golf club of the present invention.

FIG. 2 is a front view of the club head of FIG. 1.

FIG. 2A is a front view of the club head of FIG. 1 illustrating a
30 plurality of preferred hit locations.



of the present invention has a volunme rangi ng from 350
cubic centinmeters to 500 cubic centineters, a nass

w0 20g07893¢ r om 190 grans to 250 grans, and a steCTESW05/047050
devi ati on of COR of |ess than 0.226. Another aspect of
the invention is a golf club head wwth a body having a
face wall, a crowmn wall, a gple wall, a heel wall, a
rear wall, and a toe wall. The golf club head has a

vol une r@pdh d\IeePs'?&e%ﬁQvGHﬁéHuﬁﬁ&h'o'?ﬁ(?rls to 500 cubic

centineters and a mass ranging from 190 grans to 250
granms. THE. g@hs‘ a IdeUdehead ofiths clab Heddtod FiF. 1t he

coefficient restituti epnetric face
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Bri ef Descrlpt|on of the Drawings.F is a

per spect§ied %Wabnﬁle&cﬂffhecﬂw‘wg’%ﬁﬁﬁéﬁgf the present

inventioffg. FAGa Joﬁplaﬁv?evfmwcmﬁ@wefm gol f club of
the present iInvention is a front view of the

cl ub healtlGof ism t@ttom plgn igw ofkhe elub hgad 9AFIG el of t he
club he 0 r ljtty of

pr eferrZ%Ghlgtl 4% lldf]glr?w éﬂl%éig%s&a{ %1%%(? gtl de vi ew of

t he cl ubFiGead afottbin@laniviewbi3he &b headaf HK#I8. si de vi ew
f t he ead o i S,a.toe |de ew
f t he gl%lgfbl@gé’d)egpecﬁlvﬁwe‘f Offq-'Pr(Gifer@d embodiment o tlTeaﬁ? vi ew
of tlie h&ddws tHegrdemfinvehtan. 1. FI G 6is atop pI an view
of the cl.ub head of FIG_ 1. eﬁ:{és a top plan view

of the Gblhisadrost vieyef the Cluplh@d W-bot t om pl an
vi ew of ﬁlﬁelflsl&meaesﬁié v@efw é'_flt@ cldb hdah 6 Fi&;. 118, @ top plan

view of a club head of prior art. FIG 9 is a
bot t om plFIin&/lS@\APQ)TldQW@Nef'@bchbheﬂdolffﬂﬂlGO 8. FIG 10

4515 CEIRPEELINSH Y o B Shegagt g mont of he
FIG. 15 is a top plan view of the club head of FIG. 10.
FIG. 16 is a bottom plan view of the club head of FIG. 10.
FIG. 17 is a top plan view of a club head of the present invention
illustrating the wall angles relative to each other.
20 FIG. 18 is a bottom plan view of a club head of the present invention
illustrating the wall angles relative to each other.
FIG. 19 is a bottom plan view of a club head of the present invention
illustrating the wall angles relative to each other.
FIG. 20 is a top plan view of a club head of the present invention
25  illustrating the wall angles relative to each other.
FIG. 21 is a top plan view of a club head of the present invention
illustrating the wall angles relative to each other.
FIG. 22 is a front view of an alternative embodiment of a golf club
head of the present invention.

30 FIG. 23 is a top plan view of the club head of FIG. 22.



FIG 11 is a front view of the club head of FIG 10.

FIG 12 is a heel side view of the club head of FIG
wdfoeMTIB0 13 is a toe side view of the club heedr/u$2005/047050

FIG 10. FIG 14 is a rear plan view of the club head

of FIG 10. FIG 15 is a top plan view of the club

head of FIG 10. FIG 16 isjp bottom plan view of the

club head of FIG 10. FIG 17 is a top plan view of a

club heaﬁg[Goh EQ%OR&Q%%Q@\&“MQE@ élﬁmhéah |oFﬁfd QE' ng the
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i1 pgb hedd dtehelh@eM@hvenddi]l s rel ative to each other.
FIG 2 1 is atop plan view of a club head of the

pr esent Hﬁ;\!é?]tslad?p plen vigy oA theslbthsed I Zagl es
relati VeFIbo3@ﬂCah)8?{)TIE%Ean \E\ﬁnftgx[z%lhl?he%dfoff’m 2yi ew of an

alternative enbo club head of the
present FIGv&htsiagear pnGiew2d th%cldD hﬁapObFKnZ%l ew of the

| ub he (0] FI 22. FL G | an vi ew of
1{}he cl ugﬁﬁeg%jls eﬂlsge VB o éﬁecflaﬁ%’ | s{?g@ggr pl an vi ew
of the crFigh3hradoofiddtié&w oPhe clab Gead2F FIG. 28. heel si de

view of the club head of, FJ]G 22. FIG 27 a.t
si de vi eWCof? tsrdrof Hﬁwﬁ’gét&{ Pothey gempgve i“"—*’i‘l@d“ﬂ%‘t Pga golf

f r opub YiERWr e pRReAth®Ven@dd €r nat i ve embodi ment of a gol f
club head of the present invention., FIG 29 is a top

pl an vi eflCod5 isdorplam vigwf thsclubihepd ofFIGH4S 30 is a
I?Ot tom pﬂ"l@}n yls%\%oggmfgpﬁ vﬁéw“&tﬂiﬁﬁaeﬂg d o#'f;}G %§ FIG 31

IS a rear an VI eW of FIG 28.
FIG 37 is a rear plan view of the club head of FIG. 34.

FIG. 38 is a heel side view of the club head of FIG. 34.
FIG. 39 is a toe side view of the club head of FIG. 34.
FIG. 40 is an isolated interior view of a face component for a golf club
20  head of the present invention.
FIG. 41 is an isolated bottom plan view of the face component of FIG.
40.
FIG. 42 is an isolated toe side view of the face component of FIG. 40.

25 Best Mode(s) for Carrying Out the Invention
The present invention is generally directed at a golf club head that has
a substantially square or rectangular shape when viewed from the top or
bottom (as opposed to a side view) and has a relatively high moment of inertia
Izz about the center of gravity of the golf club head. A general embodiment of
30  the club head is illustrated in FIGS. 1-7. A preferred embodiment of the club



FIG 32 is a heel side view of the club head of FIG

28. FIG 33 is a toe side view of the club head of
WORDG@/07280 FIG 34 is a front view of still an®chars2005/047050

alternative enbodi nent of a golf club head of the

present invention. FIG 35 is a top plan view of the

club head of FIG 34. FIG 3@ is a bottom plan vi ew of

the club head of FIG 34. FIG 37 is a rear plan view
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1-7, a golf club head of the present 1nvention
| S a]so vary between fairway woods (preferably ranging from 3-woods to eleven

woods) with smaller volumes than drivers.

20 The golf club head 42, when designed as a driver, preferably has a
mass no more than 215 grams, and most preferably a mass of 180 to 215
grams. When the golf club head 42 is designed as a fairway wood, the golf
club head preferably has a mass of 135 grams to 200 grams, and preferably
from 140 grams to 165 grams.

25 As shown in FIG. 1A, a golf club 40 has a substantially square golf
club head 42. Engaging the club head 42 is a shaft 48 that has a grip 50 ata
butt end 52 of the shaft 48 and is inserted into a hosel 54 of the club head 42 at
a tip end 56 of the shaft 48.

The club head 42 has a heel wall 166, a toe wall 168 and a rear wall

30 170, all of which are substantially straight relative to each other and the



general ly designated 42. Preferably, a body 43 of the

golf club head has a crown 62', a sole 64', a ribbon
W@0006/023960 a stri king plate 72', all of which ppef/esnbi/ga7050

define a hollow interior. The golf club head 42 has a

heel end 66, a toe end 68 an aft end 70. The golf club

head 42, when designed as ajgiriver, preferably has a

vol ume from 200 cubic centinmeters to 600 cubic

ce n%m 10 %g){aic‘.'e 72”8@%8 lel:xgglgardqﬁl Xsulftﬁé? rgag’rpgf tﬁé"gée?r%vgltl 166, the

cen I'c centinmeters,
pr efoernailil 1%8 hndthe 420 walli bT(Cis sldmtannzéb'strmghtovlztbﬂ@omphbctto

cent.i ne th r ef d,v me of 460 cubic
cenfheﬁﬁ@ﬁ‘éP apﬁ%é‘“@bg‘g@t &BWPH‘EIE%% ‘Mb head 42 will
al so var ys §piweeRId. 3] theayel W@HNI166 hazraefiimad) “phivafginng
from 3-woods to eleven woods) with snall er vol une

$ haperimgtgreBof theisiking mlate y3, 5o h&gale% gearfprd xRt fissdba

ad ,
SR ORI DG P SIS o

Whed.Otth é.5guhes, ghdnosi prederaly framdestogibidches. a f ai rway
wood, f & 135
arams ¢ o< BEngIEEE? 4\ERCRERIBE A Yol FIRE a1
165pgimere.73 A tl&l’smhmg matEVIito h Al,rthast gaurivard lextiont4d tlhza:@ba

11 bR e e R 0 G WS g gy R

but 8.0€64.5%heq, aﬁd‘iﬁoﬁbﬁbfféralﬂ)%fraxﬂ@ 5 1 4l0naeeked into a
hosel 54 of the club head 42 at tip end 56 of the
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pl ateﬂgtﬂ@angh% feord 315 k3% incRA! WRdnthl@Ma e entodinidt, Gheu b
head 42 that preferably ranges from2.00 to 5, 00

i ncRis@ncesihy a@gl@ftg,a@cﬂqya fip lgpgth ranging from 2.5 to 4.0 inches.
20 As shown in FIG. 6, a geometric center of the club head 42 is

designated “GC.” The geometric center is defined as the center based on the
geometry of the club head 42. A distance “Dgh” from the geometric center to
an aft-heel edge point 150 ranges from 1.5 inches to 3.5 inches, and more
preferably from 2.0 inches to 3.0 inches, and is most preferably 2.5 inches. A
25  distance “Dgt” from the geometric center to an aft—tos edge point 155 ranges
from 1.5 inches to 3.5 inches, and more preferably from 2.0 inches to 3.0
inches, and is most preferably 2.5 inches. In a preferred embodiment, the
distances Dgh and Dgt are the farthest distances of any point on the club head
42 from the geometric center. In an alternative embodiment, the distances Dgh

30  and Dgt are at least equal to the farthest distances of any point on the club head



3.0 to 4.5 inches, and nost preferably from3.5 to 4.0
i nches. As shown in FIG 4, the toe wall 168 has a
WO zhiosvBase, "Dtw', froma perineter 73 of the EITUKI005H047050
plate 72' to a furthest rearward extent of the club
head 42 that preferably ranﬂss from2.00 to 5.00
i nches, nore preferably from*3.0 to 4.5 inches, and
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to the loft angle of the face of the golf club head 42, the farthest forward edge
777 is at a junction of the face wall (striking plate) 72’ and sole wall 64’ of the
golf club head 42. The farthest rearward edge 747 is preferably on the ribbon
25 90
As shown in FIG. 3A, the golf club head 42 has a height, Hyp, from a
topmost portion 787 of the crown 62 of the golf club head 42 to a bottommost
portion 797 of the sole 64’ of the golf club head 42 that preferably ranges from
2.0 inches to 3.0 inches, and more preferably from 2.25 inches to 2.75 inches,
30 and is most preferably about 2.60 inches. The center of gravity CG of the golf



and the rear wall 170 wherein the toe wall 168
transitions to the rear wall 170. As shown in FIG 6,
wobh&/oBasb head 42 has an aft-heel curvature secriuspo2097050
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As shown in FIG. 7, the heel wall 166 has a distance, “Dhw’ ”, from a
perimeter 73 of the striking plate 72’ to the aft-heel edge point 150 that
preferably ranges from 2.00 to 4.5 inches, more preferably from 2.5 to 4.25

25  inches, and most preferably from 3.0 to 4.0 inches.

As shown in FIG. 7, the toe wall 168 has a distance, “Dtw’ ”, from a
perimeter 73 of the striking plate 72’ to the aft-toe edge point 155 that
preferably ranges from 2.00 to 4.5 inches, more preferably from 2.5 to 4.25
inches, and most preferably from 3.0 to 4.0 inches.

30 As shown in FIG. 7, the rear wall 170 has a distance, “Daw’ ”, from the
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The face component 60 generally includes a striking plate portion (also
referred to herein as a face plate) 72 and a return portion 74 extending laterally
inward from a perimeter 73 of the striking plate portion 72. The striking plate
portion 72 typically has a plurality of scorelines 75 thereon. The striking plate
25  portion 72 preferably has a thickness ranging from 0.010 inch to 0.250 inch,
and the return portion 74 preferably has a thickness ranging from 0.010 inch to
0.250 inch. The return portion 74 preferably extends a distance ranging from
0.25 inch to 1.5 inches from the perimeter 73 of the striking plate portion 72.

In a preferred embodiment, the return portion 74 generally includes an

30  upper lateral section 76, a lower lateral section 78, a heel lateral section 80 and
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and Diw are equal in length ranging from2.5 to 4.0
inches. In a preferred enbodi nent, the club head 42 is
general ly conposed of two cegprponents, a face conponent

60, and an aft-body 61, as shown in FIGS. 10-16. The
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20 aplane at an angle of forty-five degrees to the parallel plane and the
perpendicular plane. Where the forty-five degrees plane contacts the face
component is the transition point thereby defining the perimeter of the striking
plate portion 72.

The heel lateral section 80 is substantially perpendicular to the striking

25  plate portion 72, and the heel lateral section 80 preferably covers a portion of
the hosel 54 before engaging an optional ribbon section 90 and a bottom
section 91 of the sole portion 64 of the aft-body 61. The heel lateral section 80
is attached to the sole portion 64, both the ribbon section 90 and the bottom
section 91, as explained in greater detail below. The heel lateral section 80

30 extends inward a distance, d, from the perimeter 73 a distance of 0.2 inch to
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generally includes an upper |ateral section 76, a
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anda toe lateral section 82. Thus, the return 74
preferably encircles the striking plate portion 72 a
full 360 degrees. However, fgose skilled in the
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ri bbltematize ttheor{t-B@ly £ ds eomposedgilow-density metal materials, such

as magnesium or aluminum. Exemplary magnesium alloys are available from
Phillips Plastics Corporation under the brands AZ-91-D (nominal composition
of magnesium with aluminum, zinc and manganese), AM-60-B (nominal

25  composition of magnesium with aluminum and manganese) and AM-50-A
(nominal composition of magnesium with aluminum and manganese). The
aft-body 61 is preferably manufactured through metal-injection-molding.
Alternatively, the aft-body 61 is manufactured through casting, forming,
machining, powdered metal forming, electro chemical milling, and the like.

30 The aft-body 61 is preferably manufactured through bladder-molding,



section 9 1 of the sole portion 64 of the aft-body 61.
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portion 64, including the bottom section 91 and the optional ribbon section 90,
which is substantially perpendicular to the bottom section 91, preferably has a
thickness in the range of 0.010 to 0.100 inch, more preferably in the range of

25  0.025 inch to 0.070 inch, even more preferably in the range of 0.028 inch to
0.040 inch, and most preferably has a thickness of 0.033 inch. In a preferred
embodiment, the aft-body 61 is composed of a plurality of plies of pre-preg,
typically six or seven plies, such as disclosed in U.S. Patent Number
6,248,025, entitled Composite Golf Head And Method Of Manufacturing,

30  which is hereby incorporated by reference in its entirety.
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preferably composed of a material that has a density ranging from 5 grams per
cubic centimeters to 20 grams per cubic centimeters, more preferably from 7
grams per cubic centimeters to 12 grams per cubic centimeters.

25 Each weight member 122 is preferably composed of a polymer material
integrated with a metal material. The metal material is preferably selected
from copper, tungsten, steel, aluminum, tin, silver, gold, platinum, or the like.
A preferred metal is tungsten due to its high density. The polymer material is
a thermoplastic or thermosetting polymer material. A preferred polymer

30  material is polyurethane, epoxy, nylon, polyester, or similar materials. A most
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Thickness, which pertinent parts are hereby incorporated by reference. Other

alternative embodiments of the thickness of the striking plate portion 72 are
disclosed in U.S. Patent Number 6,471,603, for a Contoured Golf Club Face
25  and U.S. Patent Number 6,368,234, for a Golf Club Striking Plate Having
Elliptical Regions Of Thickness, which are both owned by Callaway Golf
Company and which pertinent parts are hereby incorporated by reference.
Alternatively, the striking plate portion 72 has a uniform thickness.
As mentioned previously, the face component 60 is preferably forged

30  from a rod of metal material. One preferred forging process for manufacturing
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202843 ﬁastal'}jhﬁgl@& of 88&mal weights 122a’ and 122b’ positioned on the aft-
body 61. Another alternative embodiment of a club head 42 with a face
component 60 and aft-body 61 is shown in FIGS. 28-33. Yet another
alternative embodiment of a club head 42 with a face component 60 and aft-
body 61 is shown in FIGS. 34-39. In this embodiment, the bottom section 91

25  of the sole portion 64 has a sole inward curvature 333 which creates a first keel
point 275 and a second keel point 277 of the club head 42.

In an alternative embodiment of the golf club head 42 of FIGS. 1-7, the
body 43 has a front wall with an opening in which a striking plate 72’ is
preferably disposed within the opening. The body 43 is preferably composed

30 of a non-metal material, preferably a composite material such as a continuous
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Pat platc inderi$@rinchde pthesligh swgmistepkalloy metals and amorphous
metals. Such steel materials include 17-4PH, Custom 450, 455, 465 and 465+

stainless steels, AERMET 100 and AERMET 310 alloy steels, all available
from Carpenter Specialty Alloys, of Pennsylvania, and C35 maraging steels
25 available from Allvac of North Carolina. Such amorphous metals include
beryllium based alloys such as disclosed in U.S. Patent Number 5,288,344,
which pertinent parts are hereby incorporated by reference, quinary metallic
glass alloys such as disclosed in U.S. Patent Number 5,735,975, which
pertinent parts are hereby incorporated by reference, and ternary alloys as

30 disclosed in Calculations of Amorphous-Forming Composition Range For



filed on April 4, 2002 and is hereby incorporated by

reference in its entirety. An alternative enbodi nent
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aft-body 6 1 is shown in FIGS. 22-21. In this
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mat gfqyanatetiglcast nmetal material or the like. The
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formed titaniumor steel material. A preferred

mat theiwell-kngwa lasevaxigging method. The metal for casting is preferably

titanium or a titanium alloy such as 6-4 titanium alloy, alpha-beta titanium
alloy or beta titanium alloy for forging, and 6-4 titanium for casting.
Alternatively, the body 43 is composed of 17-4 steel alloy. Additional

25  methods for manufacturing the body 43 include forming the body 43 from a
flat sheet of metal, super-plastic forming the body 43 from a flat sheet of
metal, machining the body 43 from a solid block of metal, electrochemical
milling the body from a forged pre-form, casting the body using centrifugal
casting, casting the body using levitation casting, and like manufacturing

30 methods.
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incorporated by reference.
In yet another embodiment, the golf club head 42 has a shape as
disclosed, particularly as shown in FIGS.1-7, and a construction with a body
25  composed of plies of pre-preg material such as disclosed in U.S. Patent
Number 6,607,452, for a High Moment Of Inertia Composite Golf Club Head,
which pertinent parts are hereby incorporated by reference.
In a preferred embodiment, the golf club head 42 has a high coefficient
of restitution thereby enabling for greater distance of a golf ball hit with the
30 golfclub 40. The coefficient of restitution (also referred to herein as “COR”)
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Synspan may be utilized with the present invention.
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in FIGS. 1-7, the body 43 ig preferably conposed of a
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COR over the striking plate 72 than prior art golf clubs heads. As shown in
FIG. 2A, the COR is tested at nine locations on the face wall 72’ or striking
plate 72. The first location is the geometric face center of the striking plate,
which is designated GFC. The other locations 801-808, are positioned in
25  reference to the geometric face center, GFC. The other locations include: a
location 803 which is 0.25 inch heel-ward from the face center; a location 804
which is 0.5 inch heel-ward from the face center; a location 802 which is 0.25
inch toe-ward from the face center; a location 801 which is 0.5 inch toe-ward

from the face center; a location 807 which is 0.25 inch crown-ward from the

30 face center; a location 808 which is 0.5 inch crown-ward from the face center;
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club head: and e is the coefficient of festitution
bet WESéPF,PWea‘@Eﬂl#Y bal | and the club face. The val ues of
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20  tape is preferably placed at the center of the face located on an appropriate
score line. After each shot, the X and Y coordinates of the location is
recorded. Preferably, twenty-five valid shots are used fo reach club head. The
shots should begin at the face center and then move side to side and then up
and down. Shots (of a golf ball) should continue to be fired at the face until

25  the highest velocity ratio is achieved and the X,Y coordinate of that highest
velocity is located on the face. A valid shot is a shot that has an inbound
velocity of 109.05mph +0.65mph and a rebound angle < 5.00° in relation to
the inbound angle. Ten valid shots should be fired at the highest velocity ratio
point on the face. (A valid shot is a shot that has an inbound velocity of

30 109.09mph £0.34mph, a rebound angle < 5.00° in relation to the inbound



energy addition. The coefficient of restitution, e,
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the value of e would be 1.0. The present invention
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ward from the face center of the golf club head of the present invention as

compared to currently commercially available golf club heads.
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hi ghest velocity ratio is achieved and the X Y
coordi nate of that highest velocity is |ocated on the
face. A xaditishalfiake sit1$k1ﬂg ﬁlhtelpottibaﬂ.? bfithe fave corbpanaut 60 has
velocity of 109. 05
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t hi gentiadeteds.i s t he gol f club head vel ocity ratio. In a
preferred enbodi nent, the oIf head .42 has
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devi ation of the COR of |ess than 0.180. Even nore
inches to 9.5 square inches, and most preferably from 7.0 square mches t0 9.0

15  square inches.
FIGS. 23 and 26 illustrate the axes of inertia through the center of
gravity of the golf club head. The axes of inertia are designated X, Y and Z.
The X-axis extends from the striking plate portion 72 through the center of
gravity, CG, and to the rear of the golf club head 42. The Y-axis extends from
20 the toe end 68 of the golf club head 42 through the center of gravity, CG, and
to the heel end 66 of the golf club head 42. The Z-axis extends from the
crown portion 62 through the center of gravity, CG, and through the sole



preferably, the golf club head 42 has a standard
devi ation of the COR of |ess than 0. 165.

wa\bdoenTBaso vel y, the golf club head 42 has a steOESIH05/047050
devi ation of the COR of ranging fromO0.225 to 0.150.
The standard deviation is defined as a neasure of the
di spersion of a frequency dggtribution that is the
square root of the arithnetic nean of the squares of
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center of the golf club head of the g‘r sent inventi on

as Sisriessd dHU So PatertNber 0.6Qvr etitled PIen OF gt
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portion 72 of the face component has a nore
r ecshafiguprasent, dderemoned imdﬁ@)litfe@ pihedpscheyhedhat hagd 0. The

55l B D818 oSO
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i1 1j et d.t i ght 56 m] | t i Vi
. SbBRett fuffisd ey 18 b o RPRERd sl 565t Pon 79
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rati o that is greater than 1.8 for a club head having
a veiresHen. gT]@é? gqlllqdﬁaphe@g@ner&mpdvﬂl recognize other methods to

20  determine the center of gravity and moments of inertia of a golf club head.

In general, the moment of inertia, Izz, about the Z axis for the golf club
head 42 of the present invention will range from 3500g-cm” to 6000g-cm’,
preferably from 4000g-cm’ to 5000g-cm?, and most preferably from 4200g-
cm? to 4750g-cm®. The moment of inertia, Iyy, about the Y axis for the golf

25  club head 42 of the present invention will range from 2000g-cm2 to 4000g-
cm?, preferably from 2500g-cm? to 3500g-cm?, and most preferably from
2900g-cm2 to 3300g-cm2. The moment of inertia, Ixx, about the X axis for the
golf club head 42 of the present invention will range from 2000g-cm’ to
4000g-cm?, preferably from 2500g-cm? to 3750g-cm?, and most preferably

30  from 3000g-cm? to 3500g-cm’.



centineters. The face area of the striking plate
portion 72 preferably ranges from5.00 square inches
woReekd3Bosquare i nches, nore preferably from 8CO/USLWaNE050

inches to 9.5 square inches, and nost preferably from
7.0 square inches to 9.0 square inches. FIGS. 23 and

26 illustrate the axes of indrtia through the center

of gravity of the golf club head. The axes of inertia
are desi gmg¢nechl,Xhe 26! héad mes)pnabnbts ofieriadackH 4s0m t he
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to determ ne the weight distri
20  Inyet an even more preferred embodiment, at least 75% of the length of the

heel wall 166 extends rearward from the perimeter 73 of the striking plate
portion 72 within an angle of 80 degrees to 90 degrees relative to a plane
parallel to the farthest extent of the striking plate portion 72. In yet a further
more preferred embodiment, at least 90% of the length or even at least 95% of

25  the length of the heel wall 166 extends rearward from the perimeter 73 of the
striking plate portion 72 within an angle of 80 degrees to 90 degrees relative to
a plane parallel to the farthest extent of the striking plate portion 72. Further,
50% to 95% of the length of the heel wall 166 preferably extends rearward
from the perimeter 73 of the striking plate portion 72 within an angle of 80

30 degrees to 90 degrees relative to a plane parallel to the farthest extent of the



of the golf club head when the golf club head is
pl aced on both scal es sinultaneously and wei ghed al ong
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the golf club head 42 have an absol ute val ye | ess than
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an asglte RkinlRr deef e striking PRtiRGRER. witlidin agle of 8a
pl ane parallel to the farthest extent of the strjking

pl aiegrgseia Ysleemess refegive adtane@araflel tgfhe farthst exiepeofdl
26 epgtﬁﬁﬁ@&ﬁt@poﬁtcﬁn@ PafRe:] 06 LoD SYNSE thetehdig 8 the el Of
he strrking plate portion 72 and line 503 is at
168 preferably extends rearward from the perimeter 73 of the striking plate
portion 72 within an angle of 80 degrees to 90 degrees relative to a plane
parallel to the farthest extent of the striking plate portion 72, more preferably
66% to 80%.

25 In a preferred embodiment, at least 50% of the length of the rear wall
170 extends substantially parallel with a farthest extent of the striking plate
portion 72 within an angle of 80 degrees to 90 degrees relative to a plane
parallel to the farthest extent of the heel wall 166. For example, in FIG. 17,
line 501 represents a plane parallel to the farthest extent of the heel wall 166

30 and line 500 is at an angle of 90 degrees relative to line 501. Shown ina



an angle of 90 degrees relative to |line 502. Shown in
a dashed line is a line at 80 degrees relative to |line
WO0208/078930a nore preferred enbodi nent, at | easPCeaRR@E/047050

the length of the heel wall 166 extends rearward from
the perineter 73 of the striking plate portion 72

within an angle of 80 degrees to 90 degrees rel ative

to a plane parallel to the farthest extent of the
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preferred embodiment, the distance Dmt is the farthest distance of any point on
25  the club head 42 from the center of gravity of the club head 42. Further, with
a weighting member 122b positioned at about aft-toe edge point 155, the
weighting member 122b represents the greatest mass in the least volume the

farthest away from the center of gravity of the club head 42.



| east 75% of the length of the toe wall 168 extends
rearward fromthe perineter 73 of the striking plate
wEbHT30’2 Wi thin an angl e of 80 degrees to 9BCTIESRETESI7050

relative to a plane parallel to the farthest extent of
the striking plate portion 72. In yet a further nore
preferred enbodi nent, at |egpt 90% of the length or

even at |east 95% of the length of the toe wall 168
extends rearward fromthe ggpjsmeter 73 of the striking
plate portion 72 within an angle of 80 degrees to 90

degr ees Welkhim yeodrinvantidnane parallel to the farthest

extent of the riking.plate portion 72. Further, 50%
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t he el [l 166. .1.n yet . even re.preferred
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n yet a further nore preferred enbodi nent,
at | east 90% of the Iength of the heel wall 170

ext § .nds The golf club head according to claim 1 wherein a volume of the golf

club head ranges from 400 cubic centimeters to 460 cubic centimeters.



substantially parallel with a farthest extent of the
striking plate portion 72 within an angle of 80
walzyrero3t o 90 degrees relative to a pl ane pared1/882008047050
the farthest extent of the heel wall 166. Further, 50%
to 95% of the length of the rear wall 170 preferably
extends substantially paraligl with a farthest extent
of the striking plate portion 72 within an angle of 80
degf ees re . tive to a plane parallel to
thegfart% l?glélgﬁgarﬁltcg ﬁ%ﬂﬁ% heel wall 166, nore
preferably 6a%otphBiiha fie, strown, 4 sold-h @eel 2], an rdirstadince
"Dmh", fromthe center of gravity, CG of the club head
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3. 7§ibstanthds straight. | s nost preferably 3.25 inches. In a
preferred enbodi nent, the distance Dnt is the farthest
di stance of any point on the club head 42 fromthe
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SihSing: a front wall having a perineter; a heel
vval extending 2.5 inches to 4.5 inches rearward from
the perineter of the front wall; an aft wall
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9. The golf club head according to claim 6 wherein each of the aft-heel
20  curvature section and the aft-toe curvature section has a curvature length

ranging from 0.5 inch to 1.0 inch.

10.  The golf club head according to claim 6 wherein the heel wall extends
rearward from a perimeter of the front wall a distance of least 50% of the
25  length of the heel wall at an angle of 80 degrees to 90 degrees relative to

relative to a plane parallel to the farthest extent of the face.



waewendioey to claim 1l wherein the heel wall, tPher/a$1005/047050
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wal | extending from2.5 inches to 4.5 inches from an
aft edge of the toe wall. 2. The golf club head

wal |l and the toe wall each have the sane height. 3.
The golf club head according to claim2 wherein the
heel wall, the aft wall aggl the toe wall each have a
hei ght ranging from1.5 inches to 3.0 inches. 4. The
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ciagmive s reanguet promeRsso dhrs L afpsitiel Butb 0 46,
CHﬂh&%ﬁﬁm {oTRe ﬁ&ﬁesﬁextéhtgﬂdhé fekub head conprising: a

body having a face, a crown, a sole, a heel wall, an
rear wall, and a toe wal |, wherei n t he body has a
VQh UNBry g}gl’ Hehd c§1"_3Q1gQH Blafin 6 VRtieBLERS] Woll &féhde ubi c
centi net , nd wherei 1T each of the rear wal |, the

t eearwead ﬁommpenmetehefethe frentiwails disianse afleasa 5% o§theai ght .
oIf cI hea r in the
T
glaﬁépa&ﬂdﬂ&nhafatthéwextad@éthpcﬁacm wherein the distance
fromthe geonetric center point to the aft-heel edge
point is equal to the distance fromthe geonetric
cegter Tﬂéggﬂ M cliPhehd Bccafding t6 €lagfl evhprimthe hékl wialextgalsf

club h according to claim®6 furthﬁ% c%@ri ing an
aﬁwmﬁéﬁomnﬁﬂmﬁéog@é@ﬂfﬁ”%%@ﬁep sy ¢ and

eg! | dn AL1ebitsotde sstmah S5 3616iVeqba
be? eogﬂ%e\tq@lﬂ 4%t lilﬁlﬂgand thegrteoe wal égr S The gol f

clpwnebaaldblantb@fadﬂlmgextent@lfﬁlerﬁ(@ wher e| n each of the
aft-heel curvature section and the aft-toe curvature
section has a curvature length ranging fromO0.5 inch
t Q41. OThé1gdIf cldOhead Becogiind toclaith 6ivémetirathe beadiwal extonds| ai m
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length of the heel wall at an angle of 70 degrees to 90 degrees relative to a

plane parallel to the farthest extent of the face.

15.  The golf club head according to claim 6 wherein the distance from the
geometric center point to the aft-heel edge point and the distance from the
geometric center point to the aft-toe edge point are the greatest length of the

geometric center point to a location on the golf club head.



rearward froma perinmeter of the front wall a distance
of least 50% of the length of the heel wall at an
waeghb®73980 80 degrees to 90 degrees rel ative t oPCBUSI00V@I7050
to a plane parallel to the farthest extent of the
face.11. The golf club head according to claim®6
wherein the heel wall extengs rearward froma
perimeter of the front wall a distance of |east 66% of
the eng | at an angle of 80 degrees
é%) AEeesluﬁ’g é‘ﬁ%\ﬁ/} n%lvgéa pl ane parallel to the
fart hest ext erfaceabmipbugent aowposeinf aTing ngl@ﬂnfal dieufbcehead
according to cl.ai m6 wher

r eaF‘\’/{E\WO&g’FtrCBWP%\S‘%? ?%‘P%Plegfpoft}%' af“?a i tur\n/ng’I'tlog Ee Sthce

F&ﬁ&ﬁ ext@ffirgfa difignck emg@ing fom 0.1%inkiewl 1. SNakhes donsn

e of 80 degr ees to 90 degrees relative to a plane
?)ar ¢rimagteriop theyslriking Rlate Bertigk @Bt of the face. 13. The
gol f club he%@u&%ﬁarg; Qlark AftBody EBubleWREIhE kdturh hertida ok
wal | extends rearward froma perineter of the front
wal thedacdicempensat, B afftdwdy coupgset oftajsecond metaniabliavingae heel
wal | ive
o dern A BAPhF, 3 ine s RALEE TG B P2y CEA AT d fran
fac portld.lz& a stk@ogohfthe kqléapm‘a@tdhaaruxgcarb@ttmg Stcmlon lhed aTibbon

rei.n the,.

1 L eRlith, IRagioBo R el e s belr B S kot STichandgas; of

t hepbtengidbti®f oftthssogirtionl | at  an angl e of 70 degrees
to 90 degrees relative to a pl.ane Ilel to the
farthest ext éYhereé)‘?thFH%‘ff’l&EéeadISS“bﬁ*ﬁ’é“ %5993 ub head
according to claim6 wherein the distance fromthe
geonetric center point to the aft-heel edge point and
t heldi stélgeléChlbtbmdtqwmpgélosretrl c center point to the
ft-toe edge 3 t

Seorretrl c c:enlt%gr{']I:On%r{es Q%r(gflggtg ?onﬁ%ﬁg%ﬂiegé%%ﬁgﬁa
head 16. A g@ir}feratﬂthbghleﬁahibhexdpms swigmea:smuem4@bmbanent

osed of a first t he f.ace co .
conBREIIEE. & Mers R T AP LEras 4 221 R & MPGIET] o nerti
p or Elb(ﬁﬂthe tHexIs@hrdligh thO Ednked B xtignsitigpodt dllibtead gRater
ran gfromo 25 1nch to 1.5 inches froma perjngeter
1

of ae Q0 gramsreengmsicss sguaed; éﬂd a gpppent of inseitaahpytihg [rx
26 AU REiE thAduleh RRA¥NECHHI RSty bPtht BEIf Esb HEHA PQikdr AR 3060

grams-centimeters squared.



the face conponent, the aft-body conposed of a second

materi al having a density less than that of the first
woraweniaby the aft-body conprising a crown porrdmuS$2085/047050

sol e portion, the sole portion having a bottom section

and a ribbon section, the ribbon section being | ocated

bet ween the crown portion agg the bottom section of

the sol e portion wherein the golf club head is

subsg ant I A golf club head conpri sing:

a b%d A%plf){luﬁﬂga% %mlpfll;mg’ a sole, a ribbon and a

stri k| ng pl atacfacewhmpenent ¢orgpogsd of adirst matesiali thecfacea

vol une | ess than 460 .cubi G158

f r ofAMRYGY CFENRITRE ?%ﬁag Bl pogloﬁgﬁe At e%mP po'ggr ’ftlhear%a out
t hegdrﬁ&n extérdlirigheAwena fioifa pedinietst obthe gﬁﬂtmgt}ﬂat@f)ortlbke agdl f

cl ub head greater t han 4 00 F!]Vtg/;rarrvs-centl rs s uar ed,
W1o

and a nonent 2BRfbedY gqugle TqtYR PPLtien 9kt Bictthe
c en{h% R WodPERYdsdd &fa sbdRd ehatekiaClaving B@@&lgn&amﬁ tHabhamn
3000 grans-centineters squared.18. A golf club head
conﬁmﬁsst myterigl, fhead- l@dmmmng@cmmww agole ppiion, the
gﬁé@l 4 A %gu%usrmgc%ﬁgﬁd e?ﬁﬁ%h's@étﬁg a striking
ate or?lon &nd a urn portion e return portion
ext endi ng r earhaeeirdthe galfiviab padlharea eolunt leshthas #60 dubivg
| ate .portion; and.an. af od |l e 0
1Bor estifietsts. ¢ Ries Rt o AEREs Fafims, 8t venf ot
of  @ouethe N RRtEOIE thdesntengf Qad@l’tﬁ’itﬁeygoﬂm& tiehdgreathat
of the first material, the afi body c rwm&acrown
por 12p A000grarms-eenpetersAuared, an %W@mﬁ?f 132hoT il Kx
bot L QMh3&igh 't}férbef?teldof%n{v'l BPfhe ?&@Em@ neadvg?@a&& kifant3b6o gol f
cl ub head has a volune Tess than 460 cubic
cengiamsicentimetess sausedr angi ng from 190 grans to 225
?rarrs, a nonent of inertia about the 1zz axis through
he center of gravity of the golf club head greater
t han9.400A goif alub hexlnompesieg:s squar ed, and a nonent of
inertia abouteéhg Iﬁ(ﬁ axi s_t.hrough the center of
gravity of tHe gort ?Vlﬁrf?é}%ggleg?eater t han 3000
gr ans- cent i metREISySIEeNheitlg rearward from the perimeter of the front

wall a distance of least 66% of the length of the heel wall at an angle of 80
20  degrees to 90 degrees relative to a plane parallel to the farthest extent of the
front wall;
an aft wall extending from 2.5 inches to 4.5 inches from an aft
edge of the heel wall; and
a toe wall extending rearward from the perimeter of the front
25  wall a distance of least 66% of the length of the toe wall at an angle of 80
degrees to 90 degrees relative to a plane parallel to the farthest extent of the
front wall,
wherein the golf club head has a volume ranging from 420
cubic centimeters to 470 cubic centimeters.

30



19. A golf club head conprising: a front wall having a

perineter; a heel wall extending rearward fromthe
w@abnevsr of the front wall a distance of | eaBtT/68393647050

the length of the heel wall at an angle of 80 degrees

to 90 degrees relative to a plane parallel to the

farthest extent of the fronggwall; an aft wall

extending from2.5 inches to 4.5 inches froman aft

edgg, of . i

Feattiar st itd Bice B F b | Phore e head

di shanoeludie lksalkkdn 466%11)6 cdllhmetesngtriasmngiﬂ@frd)m é9@erains at

an a e of 80 degrees to,90 rees.,.rel t ve

o1 afieshs sty E oG areri AR D B BER SR isp bl
val bravith\6ireRd gbit dheo 194 rebtetitBa400d gba’m c&nmbwﬁeqﬁamg hrity
from420 cubic centineters to 470 cub

Zent mepreataf inertia abqut thelxk axis towebdbe %‘E?b PLETAY S the gglfm
19 m@gga'd%réam? a3 3boEs-BemitheRASsqRar¥®@! uMe | ess than
460 cubic centineters, a mass ranging from 190 grams
to 225 grans a nonent of inertia about the Izz axis
t hr r | I
gr eg —{1}? 29 58%)31%&: %ﬁg{rdé& é Naf 14 Qﬁergg élﬁe %bgﬁﬁ'ﬁj
noNk4ita r@fﬁmem ef inerdia abmm theﬂmxﬁsxthroagh the bdmtcawg gratviuyeofthe
cent er of raV|t e f head greater than
180 08elf7iuhRe 8&%?%8%?@&%%’5?‘%‘3&%“5 1S Sﬁﬁaée‘gm f club head
according to claim19 wherein the golf club head has a
nonment of inertia about the lyy axis through the
cent®r oh ol slup hgadgPmpRENgol f ¢l ub head greater than
3000 g ams- Cortol RS ALIEY crod weh, BSUIE wafltnebiead
conprising: a body having a face wal crown wal a
sol wallaltkar vallhgwla mwan a rear wal l and a toe wal I
erein the | f . c a r rom
1%@0 cubic cen Fﬁ% er 1?% gB %?ﬁ |g&gén M19%g#§9§ﬁd a
mas subiadegtimetefsn® 600L&BicgieatirBeters and a mass ranging from 190 grams

to 250 grams;
wherein more than 50% of the volume of the golf club head is
forward of the center of gravity of the golf club head and less than 50% of the
20  mass of the golf club head is forward of the center of gravity, wherein forward

of the center of gravity is toward the face wall.

23.  The golf club head according to claim 22 wherein the volume of the
golf club head ranges from 420 cubic centimeters to 470 cubic centimeters.

25



to 250 grans; wherein nore than 50% of the vol une of

the golf club head is forward of the center of gravity
woabostonsw3gol f cl ub head and | ess than 50% of tReTAB3I®S0§7050

the golf club head is forward of the center of

gravity, wherein forward of the center of gravity is

toward the face wall. 23. Th® golf club head according

to claim22 wherein the volune of the golf club head

ranges friRmpofi2fibtield codigitorethiar 22 fuethér £Omptikinga plurality

centineters.24. The golf club hea}c\i afcorgi nqﬁ%‘?}i{fg‘l @i m

22 pliveigkmembersdippseg o8 apletst ang fyhoiel sl the p the

di s Fb%?@ﬂl,%d Bk tdeBRL cRAOf Bk pldfity Of Weidhd ImembeRtatiagh

wal [, the rear wall, and the toe wall, each of the

pl umabs ranging frove fiyh grame @ity M8 ng a mass rangi ng from

give granms to thirty grans. 25. The golf club head

according to claim 22 wherein the golf club head has a
| engs.h, TigGolf dubdradadcandingas tlaino?2wmheteia dhgegobficluthiwadyol

ealeaRE dmgoko pdi s SRRt ke PEOE e9bchRBpddod 10

t he £e@ed edarvidrd 8@\ the 20ff club@egithit radgebfrbraads inshes to 4.75

positioned | ess than 50% of the, length, LQCh, fromthe
f ar b anddhegenter ebgavity§ thepqd Cb’(‘é?ﬁ’Fg‘{:’iS ppFTig less han

CCOhdigPhelihoft, Bl Midm MbBkBLNfdRGdcaps er of gravity of
l?hegégj;%lof gl ulg hedd is tposi ti oned froérﬁ 30% to 49% of

the length, LgCh, fromthe farthest forward edge. 27.

The,gol f ¢l ' i M. ' .
el o pSail9y e o o R
cenbethe gblf gubtiéadyis pdsitioned fiah BOW!ta BN @b theilengty, &at, diom

t ha 0Q0 ans-centinmeters squared, and a nonent of
ineqteﬁ%ftq%tgrﬁrtwaf%%d%?xx axi s through the center of
igravity of the golf club head is greater than 3000

grans-centinmeters squared. 28.. The gol_f club head .
acc8rdi nhageolialull hepd sceapdaeds flatny g2 YherFIn@ PN SHnHEE 4

hei gfifut the@5 hxisl thiB0RiPtht ORIRDF gl Gk dARe QIIF dIktEhead AViteaté! |
of the golf club head to a bottomost portion of the

sol ¢handD00 grhms-pentigwsters sqhared, laphia momgnt of dppgiiasabpuighs xxo

o7 RS e o8 feER St a9 B 1 Boff 81U Rlacdl oRE@MAY 300 T

20  grams-centimeters squared.

28.  The golf club head according to claim 22 wherein the goif club head
has a height, Hgp,, from a topmost portion of the crown wall of the golf club
head to a bottommost portion of the sole wall of the golf club head that ranges

25  from 2.0 inches to 3.0 inches, and the center of gravity of the golf club head is
positioned less than 50% of the height, Hge, from the bottommost portion of
the sole wall of the golf club head.



posi tioned | ess than 50% of the height, HgCh, fromthe
bott ormpst portion of the sole wall of the golf club
wohwead7280 The golf club head according to cl aiP@Ta&2005/047050
wherein the center of gravity of the golf club head is
posi tioned from40%to 49% of the height, HgCh, from
the bottommost portion of the sole wall of the golf
club head. 30. The golf club head according to claim
22 \i9er eiThe 35P61010hAAYeddidikd 1o cliis 28 fhelchtth®edrter GF pravity
head is forward of the center of gravity. 31. A golf
cl ulSt hegalfclibberdsis pesitioped few 40gniedqeraf t dlienpfiory
Fi T She UBRbRFoR porfidh&riRGEIGRATRARR Yol (AP E! NT &
striking plate portion and a return portion; and an
aft-body coupled to the return portion of the face
o] nen - a_seLo j al
Raving o bl head38SRIBRARH 22 WRcRPERE AR 84l
t he nzdss ofishalgolCduiphidad isnfgrveard o e cqpar bf gravitya sol e
portion, the sole portion having a bottom section and
a ribbon section, the ribbon section being | ocated
bet yeen hheifelubMead&nprRidigand the bottom section of
the sole portion; wherein the golf_ club head has a
vol ume rangi rigfafe (ompIBEt ewq:secg@fm firptgmaterial.ithe 86D cubi ¢
ent.j . 8 | o) X 250
AR oA e ORI PO P AT AT 4R, o
cl ub head i s dnaftiedy copladiie theaettmrpodfongf heifaae comporeat,

ol e t.han 50% of the .mass .,of {he
ol frear Rl Qe AR ot Bl MR R R A P OGS
whe thei finstingatesiat, dheadft-iddg comprlistig Ddro@i pottiby, aissletpominothé he
striking.pl ate rtion. 32. The golf club head )
oo ST P Bs B Ylta Resiind bl sotmbe SPodeetl 1
18| ubeihig RPatt EBGREnTHOGTOHR Portib hitd tBEPStioRElctlich drPheAoR
cubic centinmeters. 33. The golf club head according to
cl aP8m1 further conprising a plurality of weight
menbers di sposed on the ribbon section, each of the
plurality of wiRkghihe ¥BINERD hed¥aMt RYolBmEBGSink Hoe] 559 from

five grams to thirty grans. 34. The golf club head
acc B Frgtimeters|ta PO @biogeptiragters prba watsfrangingdrdye 420 grams

to 250 grams;

20 wherein more than 50% of the volume of the golf club head is
forward of the center of gravity of the golf club head and less than 50% of the
mass of the golf club head is forward of the center of gravity, wherein forward

of the center of gravity is toward the striking plate portion.

25 32.  The golf club head according to claim 31 wherein the volume of the

golf club head ranges from 420 cubic centimeters to 470 cubic centimeters.



has a length, LgCh, froma farthest forward edge of
the golf club head to a farthest rearward edge of the
woO gaiefo739Bub head that ranges from 3.5 i nches tPRCHWUZH05/047050

i nches, and the center of gravity of the golf club

head is positioned |l ess than 50% of the |ength, LgCh,
fromthe farthest forward edge. 35. The golf club head
according to claim 34 wherein the center of gravity of

t he3gol f Thd gobf dnetetcbad sccpalirigtto olamal3 T funtie3®bprising 8 pucdlity

the lLength, LgCh, fromthe. farthest faqr d .edge. .36.
Theogwlgﬁtm%b%da@oa@e&% kgbO{‘sec?‘P‘éne el TRy of
MO MRtghOemB&E hivingdDaiks rdniig bt Bvd @arhHioQhigh ghans.
center of gravity of the golf club head is greater

t han 4000 grans-centinmeters squared, and a nonent of

knepki a "i‘?é) fé Jl%bgl—reka( é(fcgﬁi'n% th Bl ghwﬁ&%in@ﬁ@%cﬁf 1@ head

gravity o head is greater than 3000

gr ahes length,ipthe fremsifardirestcforv@rd edpr of thelgplf glubheaddad
accardi to claim.31 [ a
T
por finchés, afd théeensed bf fradyy affthet dolf oyl Head Islosihiersed 1¢se than

bott o st portion of th ol orti.on of the aftbody
of lsﬂ()g[%g}efl gty becm S0P ‘ﬁ‘ﬁgf‘%F%Eﬁg’grdfeP%% 2.0 inches to
18- 0 inches, and the center of gravity of the golf club

head is positioned | ess than 50% of the hei ght, Hgch,
fr oAbt he%mq“iﬁ’r‘i‘h)k@tld pespidingfo gRim Bd wherein thyenten pf eragty
The B Lot bhiB nBRAC ARRALH B 309, (643l Br i IWheH, €L fidie
face corponent 1s conposed of a titanium alloy

nmat ¢rei faftheanfdrwdnéedget - body is conposed of plies of
pre-preg material .39. A golf club head conprising: a
face conponent conposed of a first material, the face
1s onmpenenTheguiPititshaad acosling thiclaim pl avherejparhoroent afitlerdia

return portion; _ an n aft-hody. coupl eq.t he.return
por BPo 174 0 hizoeh B8 Rt Eng B #oThoth head et
of  2han 000 ErafBlciitinfeterd\RAMAred add 8 @ldsichoflifita d0daNthE Bat

of the first material, the aft-bodééco_rrprl sing a crown

por eKigthroyghdbs eenisopt graity of He selficlibhead s greatshthiam 4009
bot %PJHsSc%ﬁﬁﬁmé}E‘rs@&ﬂre‘a. ri bbon section, the ribbon
sectll on
20
37.  The golf club head according to claim 31 wherein the golf club head
has a height, Hge,, from a topmost portion of the crown portion of the aft-body
of the golf club head to a bottommost portion of the sole portion of the aft-
body of the golf club head that ranges from 2.0 inches to 3.0 inches, and the
25  center of gravity of the golf club head is positioned less than 50% of the
height, Hgch, from the bottommost portion of the sole portion.

38.  The golf club head according to claim 31 wherein the face component
is composed of a titanium alloy material and the aft-body is composed of plies

30  of pre-preg material.



bei ng | ocated between the crown portion and the bottom
section of the sole portion; wherein the golf club
woeed7hgs® a vol une rangi ng from 350 cubi ¢ centPOmaIS2005/047050

to 500 cubic centinmeters and a mass rangi ng from 190

grams to 250 grans; wherein 51%to 65% of the vol une

of the golf club head is fordard of the center of

gravity of the golf club head and 35%to 46% of the

nass of the golf club head is forward of the center of
ity, wherein forward of the center of gravity is

t owa”Pd t Resodtclybdeadcomriisigpor tion. 40. A gol f club

head conpri si Ngce GnRf¥nt 'E@Mb&gd éfJﬁQﬁnXY@HI : th&faCL OWN

wal |, a sole wall, a heel wall, a rear wall, and a toe

wal [compprenetomprisiag g@tﬂﬂ(mglpdme preteh dnds refusngiomtim; ahgi ng

f;rom 350 cubi 8 bi

and a ness r a%ga?ﬁ% %’ ?@8%% w2 Ffolflt %%e%%comgoﬁm

| es she dfalrod5@8mpdsed bita seoéndnﬁat@‘fal hmm&ls@l led3 thedabhtios

rear d of t C ravity of the golf club

oS e ih AT e PR $ird s PP SIsTROR e

headole portion hivaiga BttohRctidRhe b riBboried¥dnt the riOH&H Rbtibn

rearmard of the center of %raV|t% is toward the rear
P

wal [being located betyeen thpcrawg go heftomysechereoftbmsdment
160Mpesed; of a first material, the face conponent
conprising a striking plate portlon and a return
portion; and vahereip themgliylumhaqﬂ lad a volumig@angatgifram P t i on

Of L0 LARGRABABEN: LEnaLE RPN SOTROSEHL O o erame

secon teri a av ng nS|ty ess
firﬂizﬁmgansal the aft- body conprising a crown

portion, a sol e porti h por.tion _havin
bottom secti o "ﬁﬂgg/ @%%HF@QBWP@ﬁ°f&ﬁ§°¥FﬁB3ﬁ"S
1S ec fdraBrdg iR ehtOCsH R it) 8 the 8AIf E106 heddAWd 3 PR S 1R oftihd
the bottom section of the sole portion; wherein | ess

t hamasvfthsreotfilubispd wdorgrrd ofghagsnter ef axtyitewbierpia forward

of the center of gravity is toward the striking plate portion.

40. A golf club head comprising:

20 a body having a face wall, a crown wall, a sole wall, a heel
wall, a rear wall, and a toe wall;

wherein the golf club head has a volume ranging from 350

cubic centimeters to 500 cubic centimeters and a mass ranging from 190 grams
to 250 grams, and less than 50% of the volume of the golf club head is

25  rearward of the center of gravity of the golf club head and more than 50% of
the mass of the golf club head is rearward of the center of gravity, wherein

rearward of the center of gravity is toward the rear wall.



rearward of the center of gravity of the golf club

head and nore than 50% of the nmass of the golf club
whzama073930r earwar d of the center of gravity, WEIEBU$2005/047050

rearward of the center of gravity is toward a rear

wal | of the ribbon section of the aft-body. 42. A golf

cl ub head conprising: a bodyshaving a face wall, a

cromm wall, a sole wall, a heel wall, a rear wall, and

at wah |, (W=) gol f club head has a vol une
ranglﬁng %lgglrfn\é{:’.ag&g%dl}gl‘@ﬁgg%ti meters to 500 cubic

centi net ers arfacescompesent comepiosgyl dfirdiist heerigh, dresfaceo 250
grans; wherein.the golf ¢l ub he ndar

e FamRR sPhBrting s Sfting Sot oA FResin b ARARS,
0.226. 43. Tha agdolly cdupledhetd ravaeotdiongf the fadeabmperi2nt,
wherein the volune of the golf club head ranges fro
320 e dfhodE eTROE Reserd ARET L EVIE KR BrFa TGN 4t O

g0l theGHryt oM RGOS B8mpirE a2dré fHgortio, aREIe portion, the
conprising a plurality of weight nenbers disposed on
at bdlapertionkavisrs atmomspaionand 2 ribhes spgion, G riboonsighionear
Wal Lﬁn@f&gat J‘@et&zﬁe‘ﬁ tﬂ\?tlrl)wn @rﬁgn 2d tﬁ@ﬁotfyn“{eédidn_t&f 18 sole
wei ght™ menbers having a Ss ranging fromfive grans
to pintion;y granms. 45. The golf club head according to

| ai m42 wherein.the gol f..cl head h a .standar.d
1@evi ation of ‘COEFTIE tg?ﬂ goo)f; oﬁg%}"lﬁ?rﬁ? P%ﬁe ?%‘?i&lf‘ﬁge rom
0. 22farva2d Of thb6kntes 6f gritiey fahef gotfl b Heedrshdatiore ticinrQ Yt of

claim42 wherein the golf club head has. a standar.d
dev ihgmasholdhe golbglpk }&‘?ag i reggpvapdeaf the qoptetof egvityoulergip o

0. 18QrwAd of tht) @entga@ l&f grabitfis Read 2Re0K4l1 6¥dhd Abohdbdiof 3f

wherei n a nonen inertia about the lzz axis through
t hetheefittedy.of gravity of the golf club head is greater
han 4000 grans-centineters squared, and a nonent of
Inertia about the Ixx axis through the center of
gra¥lty Afgolfhlmbheddfcoaipubinfyead i s greater than 3000
grans-centi meters, squar

body having a gge’ wall, a crown wall, a sole wall, a heel
wall, a rear wall, and a toe wall;
wherein the golf club head has a volume ranging from 350
20  cubic centimeters to 500 cubic centimeters and a mass ranging from 190 grams
to 250 grams;

wherein the golf club head has a standard deviation of

coefficient of restitution of less than 0.226.

25 43.  The golf club head according to claim 42 wherein the volume of the

golf club head ranges from 420 cubic centimeters to 470 cubic centimeters.



48. The golf club head according to claim42 wherein
the golf club head has a standard devi ati on of
woceowfi7sasbent of restitution of |ess than 0. 16BCTAS20050€7050
golf club head according to claim42 wherein the golf
club head has a standard deviation of coefficient of
restitution of less than 0.256 at a plurality of hit
| ocati ons across the face wall. 50. The golf club head
accopdi nght gole tiab ReaAi%cyhigingiotldines 2Mitea ks _I%i'lsgfg ah;u&rahty
| ocat i on t |l east nine |ocations.51. ub
headf éi‘@tggf BemBers dispessd en aideaghe of thesple “ﬁ?lluﬁhahﬁ?eﬂ y/a&fthe
hit kgcatl
a1 o e D Vet mohey bR o
centraass raaging &ami five a0arss oy Bems- war d from t he face
genter, a location 0.25 inch toe-ward fromthe face
center, a location 0.5 inch toe-ward fromthe face
centd4sr, Tht palfitliohead a@ivrdimgto ctaiaw whareth the goif 108 héaace

center ocatian 0.5 jnch crown-ward frogmthe face
centay? Stﬁ“‘#‘ docgetv fagﬂn ﬁ?%%ﬁgwehof{g%ﬁ“&%}‘ FPngmg Of”n% 3-ee
centOelrSQ and a location 0.5 inch sole-ward fromthe

face center. 52. The golf club head according to claim
42 wherein the golf club head has a delta of the

100efski Ci ens o cllieRdall tawowﬁg @%tam 9p m%qqggﬂm;] ghﬁ ARG

center of the face wal | ocat

sol daymitendprdgieyiatien ¢faveefﬁe@nttcérresnsmbe gflesstiban 018065. 53.
The golf club head according to claim42 wherein the
golf club head has a delta of the coefficient of

r estivt ut Thngdbidlvbelead acogﬂh‘xmb klatin 2 6heeRi R6m&it of ertia
face ol e-yward fromthe

0.5 inch
facé ﬁh‘ieé%z qxésatf"é)gg a{hﬁ SH9. Og S%Q‘%%ﬂtstheﬂféf et head js geai@ad
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O O 8 to 0.040. A golf club head conprising: a face
component corrposed of a first material, the face

48.  The golf club head according to claim 42 wherein the golf club head

20  has a standard deviation of coefficient of restitution of less than 0.165.

49.  The golf club head according to claim 42 wherein the golf club head
has a standard deviation of coefficient of restitution of less than 0.226 at a
plurality of hit locations across the face wall.

25
50.  The golf club head according to claim 49 wherein the plurality of hit

locations is at least nine locations.



conmponent conprising a striking plate portion and a

return portion; and an aft-body coupled to the return
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of a second material having a density |ess than that

of the first material, the aft-body conprising a crown

portion, a sole portion, thggsole portion having a

bottom section and a ribbon section, the ribbon
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a lgoapion 0.5 inch sole-ward fromthe face

20 54 The golf club head according to claim 42 wherein the golf club head
has a delta of the coefficient of restitution between a geometric face center of
the face wall and a location 0.5 inch sole-ward from the face center ranging

from 0.068 to 0.040.



center. 60. The golf club head according to claimb55

wherein the golf club head has a delta of the
wazebhiesent of restitution between a geonetriBCT/EEW05/047050

center of the face wall and a location 0.5 inch

sole-ward fromthe face center is |ess than 0.065. 61.

A golf club head conprisingaya body having a face

wall, a crown wall, a sole wall, a heel wall, a rear

wal ks anﬂﬁglftcﬁgfhw&glg%ﬁé:ei n the golf club head has a

vol unme ranging from 350 cUbic centinmeters to 500 cubic
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the first material, the aft-body comprising a crown portion, a sole portion, the
sole portion having a bottom section and a ribbon section, the ribbon section
being located between the crown portion and the bottom section of the sole
portion;

10 wherein the golf club head has a volume ranging from 350
cubic centimeters to 500 cubic centimeters and a mass ranging from 190 grams
to 250 grams;

wherein the golf club head has a standard deviation of
coefficient of restitution of less than 0.226.

15

56.  The golf club head according to claim 55 wherein the golf club head

has a standard deviation of coefficient of restitution ranging from 0.225 to

0.150.

20 57.  The golf club head according to claim 55 wherein the golf club head

has a standard deviation of coefficient of restitution of less than 0.180.

58. The golf club head according to claim 55 wherein the golf club head
has a standard deviation of coefficient of restitution of less than 0.226 at a
25  plurality of hit locations across the face wall, and the golf club head has a

coefficient of restitution greater than 0.825.
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59.  The golf club head according to claim 58 wherein the plurality of hit
locations comprises: a face center of the face wall, a location 0.25 inch heel-
ward from the face center, a location 0.5 inch heel-ward from the face center, a
location 0.25 inch toe-ward from the face center, a location 0.5 inch toe-ward
5  from the face center, a location 0.25 inch crown-ward from the face center, a
location 0.5 inch crown-ward from the face center, a location 0.25 inch sole-
ward from the face center, and a location 0.5 inch sole-ward from the face

center.

10 60.  The golf club head according to claim 55 wherein the golf club head
has a delta of the coefficient of restitution between a geometric face center of
the face wall and a location 0.5 inch sole-ward from the face center is less than

0.065.

15 61. A golfclub head comprising:
a body having a face wall, a crown wall, a sole wall, a heel
wall, a rear wall, and a toe wall;
wherein the golf club head has a volume ranging from 350
cubic centimeters to 500 cubic centimeters and a mass ranging from 190 grams
20  to 250 grams;
wherein the golf club head has a delta of the coefficient of
restitution between a geometric face center of the face wall and a location 0.5

inch sole-ward from the face center is less than 0.065.



