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Title GOLF CLUB HEAD Technical Field 5 The present invention relates
to a golf club head. More specifically, the present invention relates to a
golf club head having a substantially square or substantially rectangular
configuration. Background Art When a golf club head strikes a golf ball,
large impacts that load the 10 cluBh#&ad face and the golf ball are
produced. Most of the eneigyjs- frapsterred fsom the head to the golf ball,
however, some energy is lost as a result of the collision. The golf ball is
typically composed of polymer cover materials (such as ionomers)
surrounding a rubber-like Cor?'elﬂﬁ?f‘a?] sofigr polymer materials have
damping (loss) properties that are strain and strain rate 15 dependent,
which aféoprtisent rdesnoion0el@ostimesddf gbrithandthd durapiaigically,

properties of a metallic club face. Thus, ing.i rqy
e R D R S e A et B SRR
o0 0 S4atni 01508 e ptinretensi $0180dnto 0.20 inch), as opposed to the

small deformations of the meéallk: C(|)lillg ce 0.0635 to 0.127 centimeters

(0.025 to 0.050 inch). A 20 more efficient ernergy transfer from the club

head to Wieegali:bHILhaoLiddéadiiesgreattbdlighirdisiapaes dfahegoliball.
The generally accepted oach has bee increase the stiffness of

tﬁ%@?ﬁﬁaﬂf?ﬁ? t% g@ﬁ?&%} ﬁf&ﬁ@r‘%ﬁ% %é%% 8%}%?%%6[%%8. However,
thigndeacls) tograaterdafarmationshaliie gelfdalband:itys, increases in

the energy 25 transfer problem. Some_have recognized.th bl
Mﬁfo@ﬁ@goﬂﬁgﬁgﬁ bali 1s typically comp sé 0 pglypﬁ’}%r go@e?nd

materials (such as ionomers) surrounding a rubber-like core. These softer
polymer materials have damping (loss) properties that are strain and strain rate
dependent, which are on the order of 10-100 times larger than the damping
properties of a metallic club face. Thus, during impact most of the energy is
lost as a result of the high stresses and deformations of the golf ball 0.00254 to
0.508 centimeters (0.001 to 0.20 inch), as opposed to the small deformations
of the metallic club face 0.0635 to 0.127 centimeters (0.025 to 0.050 inch}. A
more efficient energy transfer from the club head 1o the golf ball could lead to
greater flight distances of the golf ball.

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

Some have recognized the problem and disclosed possible solutions.
One exampie 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
as stainless steel, and has a thickness in the range 0f 0.254 10 0.3175
centimeters (0.1 inches to 0.125 inches).

Another example is Eggiman, U.S. Patent Number 5,863,261, for a
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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 30 face plate. The face plate of Campau is composed of a ferrous
material, such as stainless steel, and has a thickness in the range of
0.254 t0 0.3175 centimeters (0.1 inches to 0.125 inches). Another
SahiphebisiegoifignElgsgcpiblfNmniser 8630 Backor lales. ®BIELIub

é‘%s\éé“ﬂﬂeEd?é%%%' %Bﬁﬁ?@*ﬁéﬁ&%ﬁm& BREkCLALES Bieh dlisgloses

the use of a plurality of pla at act in concert to create a spring- fike
diffe cfmatagelEbllbellidngrigipepaciA Aufthid disheseddbtivasn ait lersst

W I t t as a visco pler. 5 Yet another example is
E‘g%s%n]&%gtlgﬁ %%@.%ﬁ%%gr?tv L?m?t%ecr%%@%AM, for a Golf Club With A
Polyuretraaeckhsesxaleplkon tipsloses:ihdt $h&apohirethand MSetihas a

ard n 4 d 75,shore D. Still another example is Inamori,
R S A A A S e R e Bt e
Blaierwinoh dissidsesdiateplatedéenchpnded ehare&ramic material

narder SGTSIE R Bl RSBt RS P B L 1o it
Cloly teadieiscioBpCusingorPuliiialayaisidn dhelireeddaabpile the shock

of the golf ball. One of the materials is.a non- metal material,_15 Lu, U.S.
AP RIS B2 BT }&%8&@&&%& T E?&ﬁé Insert

RaseBinterdiselogesauginiondnthelemen! corrpeser, of.8 miRstic or
et D S ot L RO el ovas ving mactiple ayers in
the face to absorb the shock of the golf ball. One of the materials is a non-
metal material,

Lu, U.S. Patent Number 5,499,814, for a Hollow Club Head With
Deflecting Insert Face Plate, discloses a reinforcing element composed of a
plastic or aluminum alloy that allows for minor deflection of the face plate,
which has a thickness ranging from 0.0254 to 0.762 centimeters (0.01 t0 0.30
inches) for a variety of materials including stainless steel, titanium, |
KEVLAR®, and the like. Yet 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
a forged stainless steel material and having a thickness 03 mm. Anderson,
.S, Patent Number 5,344,140, for-a Golf Chuib Head And Méthod Of Forming
Same, also discloses the use of a forged material for the face plate. The face
plate of Anderson may be compesed of several forged materials including
steel, copper and titanium. The forged plate has a uniform thickness of
between 0.2286 to 0.3302 centimeters (0.090 and 0.130 inch).



which has a thickness ranging from 0.0254 to 0.762 centimeters (0.01 to
0.30 inches) for a variety of materials including stainless steel, titanium,
20 KEVLAR(r) and the like. Yet another Campau invention, U.S. Patent

WUTHEET%b89,248, for a Golf Club Having Insert Capable SF EgiRs/0470s0

Flexing, discloses a wood club composed of wood with a metal insert.
Although not intended for flexion of tge face plate, Viste, U.S. Patent
Number 5,282,624, discloses a golf club head having a face plate

composed gf 25,3 forded stainlass=ieshmatenaland havipng.ahickpess
of 3 mm. Anderson, U.S. Patent Number 5,344,140, for a Golf Club Head

And KéthBBSREsHRRPesaie. Yl oareRlEciEeade S distittiad

mategiab &a&%@se@@m&@e&mml@m pfeeenaﬁaﬁﬁmmay ezeomposed
of several r dmaterlal incl ste copper:e nium.

forgela p‘i IOhag Igad% %f’ﬁlcfs'desgsmo?rg e vﬁ%%n % ‘8%&%@
c’?entlmvetensc(@@;@@lémﬁ@mml WIB2Ege6/0¥.3980 U.S. Patent

PCTRARP5AE AQ30r:3 Angthardiuantinn duactestdonard.ierged

~materials in a club head is Su et al., U.S. Patent Number 5,776,011, for a
Golf BTH5HvelditeRe §EfSses a club head composed of three pieces with
each piecel¢@niaased, B fongédnemateridl, Thduammabjedtife of Su is to

prod%%ea% RS WD ISR RI0H, 20 ARCHIBRE AP f ‘EH&

structural weaknesses. Aizawa, U.S. Patent Number 5,3 6 or a Golf
Elub PRI GRS 65 B T aR TR IBSFA DTG IR e DA IF ot Haesﬁ?ffsace.

U.S. Ratenth dui@ hékimabincest ietigdctsbRCINSAs mameihadieh once
manu acturlngremgolf club head Whereln the. wa %Dt%re btained QY injecting

a 1014k AR as p astic, Og\r/reerigﬁj?hnser ¥ 0 4 meltabie core.
The ddreinsert may comprise a resistance element for reinforcing the internal
portion of the front wall of the shell upen removal of the core where the
15  reinforcement element is comprised of aluminum with a laterally extending
portion: comprised of steel.

{.S. Patent 6,149,534 to Peters, ef al., discloses a golf chub head
having upper and lower metal engagement surfaces formed along a single
plane interface wherein the metal of the lower surface is heavier and more

20 dense than the metal of the upper surface.

U.S. Patents 5,570,886 and 5,547,427 to Rigal, er al., disclose a golf
chub head of molded thermoplastic having a striking face defined by an
impact-resistant metaliic 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 o the club
head. The sealing element preferably being between 2.5 and 5 mm in
thickness.

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

30  number of stacked woven webs of fiber.



has a melt point lower than that of the injectable plastic material so that
once the core is removed, an inner volume is maintained to form the inner

Wcavit%é. ;I'he insert may comprise a resistance element for reinforcin%__the
iREHA " H3tion of the front wall of the shell upon removal of tHEEHES/ 047050
where the 15 reinforcement element is comprised of aluminum with a

laterally extending portion comprised,of steel. U.S. Patent 6,149,534 to
Peters, et al., discloses a golf club head having upper and lower metal

engagemenpsuiacassiormest alongiazsingle didasedntgsfacawwsatein the
metal of the lower surface is heavier,.an re 20.dense than the metal of
the up}t%%&r%gge f’tﬁ‘.‘é‘?‘ﬁ%a?zﬁféﬁ%ﬁﬁ%@gﬁasﬁf?ﬁ?@%%%ga|, etal,
disclosemuelf ofipibsheart ofpsild etk ke Wopkistiecidtirgpiistisking face
defineg, by an JARastwasistanlReialic serlircalgmentsdbe RealRg

element defines a front wall of the striking surface of the club head and

extendsthifart Xirlon s sriegr ez St A SREB 48P a
neck fesmttacheneRéddibshatiiiethencdubsiypad plreseglingetement
prefergbly being.between 2.5.a : | | 2atent
5,425%%5r ?8%1\1}1%18 r%?l%f eai?, ‘ﬁtllgir:i%s?e%?gg r%ﬁ%%gg‘%lgfﬁf? u%%ggg I)r?a\ving a

steel sitaipesid is dsisdstlesnaehy BRaiEChin pdEea e £ o sidmber of
stackeglaaveRinebs:of flerMO:-eRRe/R13930 REhE/LIS2PERLOAAED0 4

U.S. Patent 5,%77,%?{5 Eon\églﬁz, et gl céi_scloses a g_ol_f club head hav?ng
alﬁodﬁ(’fg’ﬁﬁﬁs Sy EFY SensE Bt Hl‘n%faf%(fates and a hitting plate comprised
of plastic or tdinpasiteNuraiterial 0 iSkcin Bhebbilidag rbtdissloses a golf

club head having a metal striking face plate wherein the strikmg face plate is a

separate unit attached to the golf club head with a quantify of filler material in

the interior portion of the club head.

15 1.8, Patent Number 4,568,088 to Kurahashi discloses 2 wooden golf
club head body reinforced by a mixtre of wood-plastic composite material.
The wood-plastic composite material is unevenly distributed such that a higher
density in the range of between 5 and 15 mm les adjacent 1o and extends
substantially paralle] with the front face of the club head.

20 [J.8. Patent Number 4,021,047 to Mader discloses & 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.

[1.5. Patent Number 5,624,331 to Lo, et al. discloses a holiow 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



imparted with a forwardly convex shape. Additionally, U.S. Patent Number
5 5 310,185 to Viollaz, et al., discloses a hollow golf club head having a
com&:()osed of a series of metal plates, a metal support Eﬁate bein

OZ[ J6/0739 ?%28&5/ 7050

I8CAtEA 3R "the front hitting surface to which a hitting plate b
plastic or composite is attached. The metal support plate has a forwardly
convex front plate associated with aforwardly convex rear plate of the
hitting plate thereby 10 forming a forwardly convex hitting surface, U.S.

Pate%é\fwg‘&%%l&ﬁ&%édt&%ﬁh%% &tibs sisglosasiAaal b head

having a metal striking face plate wherein the striking face plate is a
sepalite dhfateRiMads Mimed Got b IRoerd AR HEsmiy iRt Material
in theximiegipkortion of the club head. 15 U.S. Patent Number 4,568,088

to Kurahashy i i Trﬁ%éumberos)gs&%@% efaeebﬁggxggggg\m%gda&w a

mixture of woo stic composﬂe material € WOoO astic composﬂe

niatehieting aheglwlydisoiperégtskien wﬁéﬁf*u‘afqﬁmwew%ﬂ&tgbwme fange of

betwegh 5rapdiloymm lies.adiasenticragh@inads subsiantielsparallel
with the fro tface of the club head. 20 U.S. Patent Number 4,021,047 to

Mad H’i%%}i’ e?%’g%ﬁagfub wherein the sole plate, face plate, heel, toe
and hosel poRidasmidudobaied 3 Q@nilargdischstraatatipibet and wherein

a woad, or-coOmPOs g Grown gﬁ@&@gn&q tela meﬂmm ce.ihereby

forming a hollow chamber in the club S. Patent umber
1052 Amanatest s mbenls Hiseiebed S |?6er6 DRIGOH BoWPHEHE Rhere
the mejal-aastnghobikehisad e composed-afhat astdnicape mnrise The

e RS T L Jonncr
club h@;}@&ggﬁqglmated member comprising sodium nitrite, ammonium chloride

and water cansing the member to attach integrally to the metal casing when the
15  head s placed into a mold and heated.

U.S. Patent Number 4,877,249 to Thompson discloses a wood golf
club head embodying a laminated upper surface and metallic sole surface
having a keel, In order fo reinforce the laminations and to keep the body from
delaminating upon impact with an unusually hard object, a bolt is inserted

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 fo 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 {0 adjust the weight means.

30 U.S. Patent Number 2,750,194 to Clark discloses a wooden goif club



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 WO 2006/073930 PCT/US2005/047050 5 the face plate is comprised
&%{}%ét}?%%od, such as beech, persimmon or the like. Theptgyéj?ﬁ% Gg7ose
aligned such that the wood grain presents endwise at the striking plate.
U.S. Patent Number 3,692,306 to Glgver discloses a golf club head 5
having a bracket with sole and striking plates formed integrally thereon. At

least;ong whihe Rlates basAnembedded glangatedtuRa.der segpring a
removablgl adjustable weight means, U.S. Patent Number 5,410,798 to Lo
T

discloEePg BB e SURRIG I A ebtadsimatiP &P bising a
metatagsirfyriceivnieprall G iaminatedmenthehizipberteih Atsitedt of
Comp&%ﬁ mats grailsI?n?l%gg?%lél%petyea@gﬁ?%%gﬁlgfu LRENINGS,Of the
laminated member and metal casing to close off the openingsin the top

of both. An éxpBrisitRivsdekét igxhEntbreidntorifisteirsw vfinated
mem_lg%g ﬁﬁ@l@é&%@&?@&&%sﬁ&tﬂiﬁaa&{@“l Bw;i,aﬂﬂxséid@élmaﬁwm&ﬂﬁh Eh
causing the m er to.attach.integrally. to t metal casin nt 15
ot i S O R e R e
Thonipspmiigelbsesmdvooubgolfosiobshrgadressilvodiyirigea daimineaights upper
surfagg ApdhSALG sale stase @R dkerlaRIdataginforce the

laminations and to keep the bady from_delaminating upon impact with an

(Rusdsiitratyobje b2 St i bR & B r 6Lh HE RS IF T club
head whekevibjssconregiel iecteaisplaplatedol tetkarl asd, ightengd to

Comp‘E%%%{,[ g’xeerh%@}g ﬂ;[clzg{éﬁ 'on the interior of the club head. A foamable material
g

=

is injected into the hollow interior of the club to form the core. Once the
foamable material has been injected and the sole plate is attached, the ¢club

15 head is heated to cause the foamable material to expand thus holding the
weight member/s in position in recess/es located in toe, heel and/or back side
regions by pushing the weight member/s into the inner surface of the outer
shell.

U.S, Patent Number 4,872,685 to Sun discloses a wood type golf club

20 head wherein a female unit is mated with a male unit to form a unitary golf
club head. The female 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 scle plate, a face insert consists of the striking piate
and weighting clements. 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 1o 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.



U.S. Patent Number 3,897,066 to Belmont discloses a wooden golf club
head having removably inserted weight adjustment members. The

Wrg%m%%gare parallel to a central vertical axis running from the fac% 70
SLEA 125 the rear section of the club head and perpende(EJTé'rI% g 7os
crown to toe axis. The weight adjustment members maybe 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 thesciyl.headvith 5ay8ss 10 MUIRYIAE RRseSs RdiMpiihe,
weight means. 30 U.S. Patent Number 2,750,194 to Clark discloses a

woodEH SRR TRRISS0B/FP5SEBET RIS BARTBE™S Fedd with
weig i adjoaimient FE9S. (d Betgolf distidead gt hidesia rdylamember
with sides a Q Idi e wel i t pr ly, cast or
forma S e
niembedisarpartd ¢fiatyrizan atirsisttioehs St ensie meRy Bpening. 5 U.S.

Patent Numbgr 23938 kbdo: Qkusote, /etlatiscases axsoekdyps club
head t%%cli}/ comprised égrim rily of a synthetic resin and a metallic sole
e nheta

plate.h TR iﬁﬁ‘allaé 755 on its surface for bonding with the head

body integréll§. ftatemetiymben BE3$ d6rp Aisinigindhoseh aplththewhside,

weights, 0B dbefsaRdy falasides and a beam connecting the weights
and hosel. 10 Additionally, U.S. Patent 5,516,107 to Okumoto, et at,

dscloses aysHiAEE MERRFHERAG ShioHRsPafietiossrardraisn Rbhtifsed of

synthidid ragin, getemetaalieight member/s located on the interior of the

cub head. 4 oaaple el siRCiECILe e IO ITRIRL the

club to form the core. Once fhie' foamab aterial’has been Injected and
the shragprath dgesttasHatshane club

UJ.S. Patent Number 3,486,755 to Hodge discloses a putter with a

15  triangular-like shape.

U.S. Patent Number 3,901,514 discloses a putter with a club head
shaped like a ring.

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 (ifanium, steel) and conventional manufacturing methods (casting,
forging, MIM, machining, eic.) are limited in the amount of discretionary

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



15 head is heated to cause the foamable material to expand thus holding
the weight member/s in position in recess/es located in toe, heel and/or
back side regions by pushing the weight member/s into the inner surface
of the outer shell. U.S. Patent Number 4,872,685 to Sun discloses a
wood type golf club 20 head wherein a female unit is mated with a male
unit to form a unitary golf club head. The female unit comprises the upper
portion of the golf club head and is preferably composed of plastic, alloy,
or wood. The male unit includes the gtructural portions of sole plate, a
face insert consists of the striking plate and weighting elements. The

male upifvBamRsubstamials grepterMeight ardndhéspreTRENpossible
composed of a light metal alloy. The units are mated or held together by
bondiffyy &ifesicmedranial sedifedU.S. Patent Number 5,398,935 to
Katayama discloses a wood golf club head having a striking face wherein
the height of the striking fa§enat atoee of the golf club head is nearly

t
equal to or greater than theuﬁéxllégt of the Str fﬁ% 30 face at the center of

the club head. WO 2006/073930 PCT/US2005/047050 7 U.S. Patent
Number 1,7%62%4& Magierndiscloses:RClBagad With 2w iratporian
g

composed of a light-weight metal, such as maqnesium. U.S. Patent

Numbid E3879988 G Bl R cHis A S GBI ERS kth REBERT chiFe!
membesicempasec 0f persinmen 0 axsitilas Wwopd-niatesal( fndnahes)

She”_ll‘légr\%‘g) C}%}Cot gosed otf aluminu agta%rﬁedalgoagg%wb Iaéiqgsigagﬁ iy

member. Lf.é). a em N ee?%,%r&%ggﬂo Kiiriziato discloses a cube-like

club Ireaddqsiovidéha hedtangulae ftevall extending from 6.35 centimeters
(2.5 inches) to 13.97 centimeters (5.5 inches) from an aft edge of the heel wall;
and a toe wall substantially perpendicular to the aft wall, the toe wall extending
from 5.08 centimeters (2.0 inches) to 12.7 centimeters (5.0 inches) from an aft
edge of the toe wall; wherein the crown, the sole, the front wall, the heel wall,
the aft wall and the toe wall define a hollow mterior; and wherein the golf club
head has a volume ranging from 420 cubic centimeters to 470 cubic
centimeters, and a moment of inertia, lzz, about the center of gravity of the
golf club head greater than 4000 grams-centimeters squared and a coefficient
of restitution ranging from 0.825 {o 0.883.

An alternate aspect of the present-invention provides a wood-type golf
club head comprising: a substantially square body having a face, a crown, a
sole, a heel wall, an aft wall, and a toe wall, the bedy having a hollow interior;
wherein the golf club head has a coefficient of restitution ranging from 0.825
to (1.883, a mass ranging from 180 grams to 215 grams, a volume ranging from
420 cubic centimeters to 470 cubic centimeters, a moment of inertia, Izz, about
the center of gravity of the golf ciub head greater than 4000 grams-centimeters
squared, and a moment of inertia, lyy, about the center of gravity of the golf
club head ranging from 2000 grams-centimeters squared fo 4000 grams-
centimeters squared.
A further aspect of the present invention provides a golf club head

comprising: a face component composed of a first material, the face



U.S. Patent Number 2,336,405 to Kent discloses a golf club with a
trapezoidal shaped club head. 10 U.S. Patent Number D226,431 to Baker
discloses a design for a club head with a greater rear-wall. U.S. Patent
Number 3.397,888 to Springer et al., gliscloses a putter head with a
rectangular shape. U.S. Patent Number 3,486,755 to Hodge discloses a
putter with a 15 triangular-like shape. U.S. Patent Number 3,901,514
disclosespanpuittemaiiting elsiblirplasinaped [id a g bhSoRaberetun
NumhgrR4 22:002 o, Hatfineisiardiselasesa Aesignderao sl bradwith

a circular face and an elongated body. 20 The Rules of Golf, established
and intéFeiEBHe Uiiited fsite 8RB SR R RAEBAY At the
Royahantsfneaigrt SqeifChabedSatnpiAindraws reetfoftueertdinie face

requirements for a golf club head. The requirements for. a golf club head
e Tou TP L e A DM R B R e o e R res
of Got_faa_rehm [hbl&rermihierit) SGAVebipagoBiag wwenusyaiorg: Ofe

such B@l?@&[%é%&%ep\é‘{’ﬂi%‘ﬁa%g@ el ! %@cﬁ%@%mcﬁ%iﬁﬁ%@é&%ﬁoﬂ}@e

driver heads (>400cc) composed of conventional materials (titanium,
steel) RO SRR BB RSIIFHLTR R B et B (e &tih e RSFgHG eIy,
machigting: &R, pareolimirddn the grmakt aédiserativnanylimaiesial and
available for igcre%éﬁ%ﬁhe oment%cof. inery? of th.englplf club.he

wherels the head has a coeticient of restitufion ranging trom U.825
Conven]tlonafg club hea s?ﬁapes alS6 fimit the moments of Inertia

possiltte 0f8¥3any giveneolugre: gbificlyBtheablic centimeters to 470 cubic
cenfimeters, a moment of inertia, Izz, about the center of gravity of the golf
club head greater than 4000 grams-centimeters squared, and a moment of
inertia, Ivy, about the center of gravity of the golf club head ranging from 2000
grams-centimeters squared to 4000 grams-centimeters squared.

Another aspect of the present invention provides a wood-type golf club
head comprising: a front wall having a perimeter: a heel wall extending
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 degrees to 90 degrees reiative o a
plane paralle] to the farthest extenst of the front wall; an aft wall extending from
6.35 centimeters (2.5 inches) to 13.97 centimeters (5.5 inches) from an aft edge
of the heel wall; and a toe wall extending rearward from the perimeter of the
front 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 coefficient of restitution ranging
from 0.823 to 0.833, a volume ranging from 420 cubic centimeters to 470
cubic centimeters, a moment of inertia, Izz, about the center of gravity of golf
club head greater than 4000 grams-centimeters squared, a moment of inertia,
Ixx, about the center of gravity of the golf club head ranging from 2500 grams-
centimeters squared to 3750 grams-centimeters squared and a moment of
inertia, Iyy, about the center of gravity of the golf club head ranging from 2000

grams-centimeters squared to 4000 grams-centimeters squatred.



Summary of the Invention One aspect of the present invention provides a
wood-type golf club head comprising: a crown, a sole and a front wall
having a perimeter; a heel wall extending 5.08 centimeters (2.0 inches) to
12.7 centimeters (5.0 inches) rearward from the perimeter of the front
wall; an aft wall substantially perpendicular to the heel wall, the aft wall
extending from 6.35 centimeters (2.5 inches) to 13.97 centimeters (5.5
inches) from an aft edge of the heelgwall; and a toe wall substantially
perpendicular to the aft wall, the toe wall extending from 5.08 centimeters

(2.0 inches) to 12.7 centiﬁ}ggfqﬁgsgﬁﬁi&gq%g@ Iffl%%?éé aft edge of the toe

wail; wherein the crown, the sole, the front wall, the heel wall, the aft wall
and the toef¥all défite PSTFRSTBYS iNteticE angPiiitarRifate YolkcitBdead
has aimeh#ime ranging from 420 cubic centimeters to 470 cubic

centimeters, and a moment of.inertia, 1zz,.abqut center of g/rayiéx of
the golf cll?k}%’eifg gl]sreaa er gﬁ%(ﬁ%a g’%‘é}cng?lg%r?irr%éetéaggsgalugrée and a
coefficient Bfrestitafiont ranyivighrelb 0825%610:883. An alternate aspect

of the presemntinyention previdas aswrodnynegols ¢lib headcamprising:
a substantially square bodéy having a face, a crown, a sole, a heel wall, an

aft wal"gHl SHEwA B8R having a hollow interior; wherein the golf
club head has a coefficient of restitution ranging from 0.825 to 0.883, a
mass ranging from 180 grams to 215 grains, a volume ranging from 420
cubic centimeters to 470 cubic centimeters, a moment of inertia, 1zz, about
the center of gravity of the golf club head greater than 4000
grains-centimeters squared, and a moment of inertia, lyy, about the
center of gravity of the golf club head ranging from 2000
grams-centimeters squared to 4000 grams- centimeters squared.



A further aspect of the present invention provides a golf club head
comprising: a face component composed of a first material, the face 8a
comﬁ)onent comprising a striking plate portion and a return portion, the
rgtzuorr?mﬁ%gﬁﬁbn extending a distance ranging from 0.635 cenﬂﬁ%@r’é’%‘.’ﬂ"’”
inches) to 3.81 centimeters (1.5 inches) from a perimeter of the striking
plate portion; and a substantially square aft-body coupled to the return
portion of the face component, the aft-body composed of a second

material hayjpg:a densifyilessetiamthatnidhedfigtmaterial, the aft-body

comprising a crown portion, a sole portion, the sol?%portion having a
bottom sechifh &Adsa REsbeHElSh %%‘“‘Pihﬁ‘iﬁ%g oh being located

between thelGravisapeyriiie asd thenbditohrsbatiéit. of the sole portion;

wherein th If club he is.subg%ngﬁ%s ) d wherein the golf
club head ﬁF%O ag coefficidnt of restitution rafril%%jng fr(éjlhz1 0.825 t0 0.883, a

vélume ranbifgtfivaicradasuie cEitsistdiadraTiGiclibic centimeters, a
moment ﬁfm@r% iz ikt the centesof Hé%d/HV}Qi}Ihe golf clu]p head
greater than 4000 grams-centimeters squared, and a moment of inertia,
lyy, about tﬁ%ﬁcgﬁﬁgrb(?ftwr'ﬁ} ‘8?%%?8’8#%6?1‘2%%?%9%9 from 2000
grams-centiliet&rs sguatedviev Q00 kst of tterpatestsquared. Another
aspect of tﬁ@c?@%d%ﬁﬂﬁ%@\éﬂ%&ﬂ’ﬁ%ﬁm%l.f club head

comprising: a front wall having a perimeter: a heel wall extending
fdarward frEFFthSipa RRTDRST ST e POMPIREIr e Grabertacat 4% 8% of the
lengtbig kbl bealewaltat andarigle of 80 degrees to 90 degrees relative to

a plane paﬁgl;-:-ll éog?%g%l{meewste?&é%gghg gﬁ%i\g%l; an aft wall
: S) to13.

extending from 6.35 centimeters (2.5 inche 7 centimeters (5.5
inches) frorfiléniafisedigel udarienesihyeltb el idEGnEl extending

rearward frefg; the ReHBeiRr RN the club head of FIG. 10.

15 FIG. 14 is & rear plan view of the club head of FIG. 10.
FIG. 15 is a top plan view of the ciub 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 1s a bottom pian view of a club head of the present invention
illustrating the wall angles relative fo each other.
FIG. 20 is 2 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.



front 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
xtent of the front wall; wherein the golf club head has a coefficient of

r%gf' [ [oaRe ranging from 0.825 to 0.833, a volume ranging frond’ E%r%%%osu
centimeters to 470 cubic centimeters, a moment of inertia, 1zz, about the
center of gravity of golf club head grgater than 4000 grains-centimeters
squared, a moment of inertia, Ixx, about the center of gravity of the golf

club head rﬁr@mﬂ%&?pﬂﬂwm oEARIUDEIRES sapRteshto 3750
grams-centimeters squared and a moment of inertia, lyy, about the center

of gravity of tHe’gotrcTm Hangs4 94 MG o 66F ]éjra s-centimeters
squared to ENOGkaimset eidtivietesSisejtiabeda®oBrI6f EXescription of the
Drawings F’j% ? i§ aﬂeé%Pa%CJ Y& YiowY ghrueol FeRshead of the present

invention. |s a front view of a golf club of the present invention.

FG. 2 is a filn2ditae Berheiedit RGN LTe prdedmeay afgdatfview of

the cluhpadetifk Srestrllihstrating a plurality of preferred hit locations.
WO 2006/0;52)9?% PCT/U 2005/04%959 b]19 P?I s.ga heel side view of
the club hea et

é

le3 ffp BVSR s Bheel Side vrew ‘'of the club head of
FIG. 1. FIGI4. ¥ astobusioe MievwohthEtislglyihbed of HG 28, FIG. 5is a

rear plan view, of the, clubgad.ef drl: durHElPofriatop plan view of the
club head of FIG. 1.
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 FIG. 28.
FIG. 34 is a front view of still another alternative embodiment of a golf
¢club head of the present invention.
FIG. 35 is a top plan view of the club head of FIG. 34,
15 FIG. 36 is a bottom plan view of the club head of FIG. 34.
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 ¢lub 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. 6A is a top plan view of the club head of FIG. 1. FIG. 7 is a bottom
plan view of the club head of FIG. 1. FIG. 8 is a top plan view of a club
head of the prior art. FIG. 9 is a bottom plan view of the club head of FIG.

WO IWIBE7H0 is a perspective view of a preferred embodimeit'dF IHE YT

club head of the present invention. FIG. | | is a front view of the club head
of FIG. 10. FIG. 12 is a heel side view-pf the club head of FIG. 10. FIG.
13 is a toe side view of the club head of FIG. 10. 15 FIG. 14 is a rear plan

view oﬁeh@iclubsbe:ami@fyﬁtt@..133016.FJﬁ.aﬂtéﬂstafa@%mﬁa%y{%\eﬁgfeébﬁﬁ?g
head of FIG..10. FIG. ' 0 lan view of the cJub head 0 .
e e g A e

illustratitb kprsl walluspagd s EIGIRY @86 bdciioihder20i vl GotbSiiseathdtiem

plan vigw, af 2 ulhhiead of ﬂT@S@@Sﬁ?t}Hﬂ&%%ﬂv@ l@x‘ﬁ%%ﬂﬂgn@%éf‘l’ all

angles relative to each other. FIG. 19 is a bottom plan view of a club head

of the PISEIFEIDRKEEHAITShanFGRFRS Wat L Aisrasiie Soos s disclowtter.
FIG. 26hs @htoprbativiers of tegioll Heabkaf diehpresent ivantipre25

illustraing: I ' 0 h other. FIG. 21 is a top plan view
of a cﬁﬁé%ﬁﬁh@f%ﬁéﬁ%%{%% %%%% I‘iijﬂsc%rsgtl|1—r1‘1tgothee nglegtnlafgﬁ rélative
to each othef*Fe¥p MiEIGSdnt: ¢ienl sharhwaihtivecsmbodntienisof a

golf clybndeinciefithedarescriioventioBodME K3 1235 a1temdalaR.view of
the clubN&ad of EIC 622, 1ibbon 90, and a striking plate 72, all of which
preferably define a holiow 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 a driver, preferabiy has a
volume from 200 cubic centimeters to 600 cubic centimeters, more preferably

15 from 300 cubic centimeters to 500 cubic centimeters, and most preferably
from 420 cubic centimeters to 470 cubic centimeters, with a most preferred
volume of 460 cubic centimeters. The volume of the golf club head 42 wil
also vary between fairway woods (preferably ranging from 3-woods to eleven
woods) with smaller volumes than drivers.

20 The golf club heaé 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 1s 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 hesl wall 166, a toe wall 168 and a rear wall

30 170, all of which are substantially straight relative to each other and the
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WO 2006/073930 PC /US2005/047050 I1 FIG. 24 is a bottom plan view
of the club head of FIG. 22. FIG. 25 is a rear plan view of the club head of
FIG. 22. FIG. 26 is a heel side view of the club head of FIG. 22. FIG. 27
is a toe side view of the club head of FIG. 22. 5 FIG. 28 is a front view of
another alternative embodiment of aldolf club head of the present

invention._F'IG. 29 is a_toF lan view of the club head of FIG. 28. FIG. 30
is a bottokipRAlseRLoPiHEcHIPREAE & FTarby: s o8 iesbdPhian

gy 81?%% Gk bead af FlG. 2840 FAGis 3avsambael sidgsiewehthe club
head of FIG. 28. FIG. 33 is a toe side view of the club head of FIG. 28.

Ellt@l}ﬁktei@ @ frormvaliswiof Britraroeiel haetshave sndsdintetitdot-a golf
club head of the pr t_ai ' i j miew of b
nead of FI P B el et FIG.
%Iilﬁlﬁer% isf aheestriplag pisw B theadhuthheagorGegant pIEhegys a
eel side.view of the club head of 3 i i i f
EPED T Or A SR e iR oo hees ©
correnentfopa Galbohin0 hdad bf #lecpntiseritin(@htiort. Fig:hedis an

BB ST OF 0 Mo SuBonnt ST o, e

As shown in FIG. 4, the toe wall 168 has a distance, “Dtw”, from a
perimeter 73 of the striking plate 72° to a furthest rearward extent of the club
head 42 that preferably ranges from 5.08 to 12.7 centimeters (2.00 to 5.00
inches), more preferably from 7.62 to 11.43 centimeters (3.0 to 4.5 inches),
and most preferably from 8.89 to 10.16 centimeters (3.5 to 4.0 inches).

As shown in FIG. 5, the rear wall 170 has a distance, “Daw”, from a
widest extent of the heel end 66 of the ciub head to a widest extent of the toe
end 68 of the club head 42 that preferably ranges from 6.35 to 13.97 (2.50 to
5.50 inches), more preferably from 7.62 to 12.065 (3.0 to 4.75 inches), and
most preferably from 10.16 to 11.43 (4.0 to 4.5 inches).

In one embodiment, the distances Dhw, Dtw and Daw are all equal in
length ranging from 8.89 to 10.795 centimeters (3.5 to 4.25 inches). Inan
alternative embodiment, the distances Dhw and Dtw are equal in length
ranging from 6.35 to 10.16 centimeters (2.5 to 4.0 inches).

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 1o
an aft-heel edge point 150 ranges from 3.81 to 8.89 centimeters (1.5 inches to
3.5 inches), and more preferably from 5.08 to 7.62 centimeters (2.0 inches to
3.0 inches), and is most preferably 6.35 centimeters (2.5 inches). A distance
“Dgt” from the geometric center to an aft-toe edge point 155 ranges from 3.81

to 8.89 centimeters (1.5 inches to 3.5 inches), and more preferably from 5.08



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 mpment of inertia 1zz about the center
of gravity of the golf club head. A genJeE}aI embodiment of 30 the club head
is illustrated in FIGS. 1-7. A preferred embodiment of the club WO
2006f373980FoFI0 82005504 205 0rchpshe is mestadlgmb &S’ 10-16.
Aaligiatve smeedimentof the B iathisdlpatedsio L 1o 427

A second alternative émbodiment of the club head is illustrated’in FIGS.
2B 3roNthifer tiest dativecenaibedinpenticfitee elub IraddHsfinumtitted in
ISR pIngugh fvs-embodiments,ate .liskialed shass eidledin
the pertinent art will recognize from this disclosure " that othé&r

emh bodirapristofthdagdlftidisthiead of the present invehtioreade possible
without departing from the scope and spirit of the present invention. As
shown in FIGS. 1-7, a golf club head of the present invention is generally
designated 42. Preferably, a body 43 of the golf club head has a 10
crown 62', a sole 64', a ribbon 90', and a striking plate 72', all of which
preferably 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
a driver, preferably has a volume from 200 cubic centimeters to 600 cubic
centimeters, more preferably 15 from 300 cubic centimeters to 500 cubic
centimeters, and most preferably from 420 cubic centimeters to 470 cubic
centimeters, with a most preferred volume of 460 cubic centimeters. The
volume of the golf club head 42 will
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also 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 masd df 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
62186y thmse@beis-sikown ihlel&i-kehedetf philt 40(hasiafmestaitially

SRS AT B PR st 2 g g

a en he sha Is Inserted Into a hosel
Svtetd¢hetolietead Ybatrantip end & Gofthesialt 48 Thheftiule head 42

h L wall 16 I 168 I 30 170, all of whi
O A S gt I o e SO B 1 Grated pi

ative tg’each randihe’1 ng plate

Tdfihe-atubalica 42 ckuirthier eachlbi tarhedtivallid 6 the tosl WAID.
168 and the rear wall 170 is substantially straight when compared to the
walls of a prior art club head shown in FIGS. 8 and 9. As shown in FIG. 3,

the heelavall k66 hasie. distancr:b Raw4 fiem 4 dperineieaidcofdhtn
striking plate 72' to a furthest rearward extent of the club head 42 that.

praferaRRArAfges tRIFIEIB89T!192 A centin i e BH R B0 Hifthely is

mRse-prefesav i FoRdailistdcentimetarsi(370 torddatnehes), and
most preferably from 8.89 to 10.16 (3.5 to 4.0 inches). As shown in FIG. 4,

tREEE AP ABR TS &5 dhstaRB ot Bin e YD drmitehers Bl

strigng-plate 210 afwithestraanvardexteniAfdheichi headide Baton
preferably ranges from 5.08 to 12.7 centimeters (2.00 to 5.00
as compared to club head 42x of the prior art.

As shown in FIG. 6A, the golf club head 42 has a length, Ly, froma
farthest forward edge 777 of the golf club head 42 to a farthest rearward edge
747 of the golf club head 42 that preferably ranges from 7.62 to 12.7
centimeters (3.0 inches to 5.0 inches), more preferably 8.89 to 12.065
centimeters (3.5 inches to 4.75 inches), even more preferably 10.16 to 11.43
(4.0 inches to 4.5 inches), and most preferably about 10.541 centimeters (4.15
inches). In a preferred embodiment. the center of gravity CG of the golf club
head 42 is positioned less than 50% of the length, Ly, from the farthest
forward edge 777. The center of gravity CG is even more preferably
positioned from 30% to 49% of the length from the farthest forward edge 777.
In a preferred embodiment, due 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”7 and sole wall 64° of the golf ciub head 42. The farthest rearward
edge 747 is preferably on the ribbon 90°.

As shown in FIG. 3A, the golf club head 42 has a height, Hyg,. from a
topmost portion 787 of the crown 627 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

5.08 to 7.62 centimeters (2.0 inches to 3.0 inches), and more preferably from



inches), more preferably from 7.62 to 11.43 centimeters (3.0 to 4.5

inches), and most preferably from 8.89 to 10.16 centimeters (3.5 to 4.0 —.

inches). As shown in FIG. 5, the rear wall 170 has a distance, "Daw", from
a 15 widest extent of the heel end 66 of the club head to a widest extent
of the toe end 68 of the club head 4 that preferably ranges from 6.35 to
13.97 (2.50 to 5.50 inches), more preferably from 7.62 to 12.065 (3.0 to
£:73 iriercly; asotimestprefer amysh dmi{0. Techs 1289 0y BrsiiheHEs).
In:00e cekedimankhe digianeas Dy, DiwapdDaware-all gqnabinge 20
length ranging from 8.89 to 10.795 centimeters (3.5 to 4.25 mches):. In an
alternative embodiment, the distances Dhw and Dtw are equal in length
ranging from 6.35 to 10.16 centimeters (2.5 to 4.0 inches). 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 25 geometry of
the club head 42. A distance "Dgh" from the geometric center to an
aft-heel edge point 150 ranges from 3.81 to 8.89 centimeters (1.5 inches
to 3.5 inches), and more preferably from 5.08 to 7.62 centimeters (2.0
inches to 3.0 inches), and is most preferably 6.35 centimeters (2.5
inches). A distance "Dgt" from the geometric center to an aft-toe edge
point 155 ranges from 3.81 30 to 8.89 centimeters (1.5 inches to 3.5
inches), and more preferably from 5.08 13a to 7.62 centimeters (2.0
inches to 3.0 inches), and is most preferably 6.35 centimeters (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 and Dgt are 5 at
least equal to the farthest distances of any point on the club head
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14 42 from the geometric center. The aft-heel edge point 150 is defined
as the inflection point along the edge of the heel wall 166 and the rear
wall 170 wherein the heel wall 166 transitions to the rear wall 170. The
aft-toe edge point 155 is defined as the inflection point along the edge of
the toe wall 168 5 and the rear wall 170 wherein the toe wall 168
transitions to the rear wall 170. As shown in FIG. 6, the club head 42 has

atubbendet Tinvasiraiycmsitiong i Baeiies Eths agiedisEtio 205,
Theafhisslcurvaling seetiemh2 s se-tansitien;iiom-theheshyall 166

to the rearhwall. 170. The aft-toe 10 curvature section 205 is the transition
froefethbiyoe peallivesdé ohe 4ekr w4l ¥a 7OtEHeehb Head@mdhehe

resent invention h I kv i pared to club
S P B 42 b
length, B.Ciofsonma FaRhestdohbandiedygd 177 b thepgoifwiubrhead 42 to

afar(trhest‘r arward edge 15 747 qof-the golf ¢lub.head 42 t referably
IR T e S R R
pieferabbyf th82dmd2:065¢entith eter so@vinidakfabdaeh?b dhghes)y éven

re preferably 10.16 t0 11.43 (4.0 i 4.5 inches),,
oA D3R50 B IO EE L) T St
emhosi gtllte @tﬂhfnﬂ-ntgﬁ@ﬁfg;rﬁWﬁ%@ﬁF]:dfMQo&l@éubQ@d\e@m‘ d§the
positioned less than 50% o ength, h, from the f t d
T M oA B G T GRS PRERBHB) Botied
fan30%: 4% of tihe iengthdreraviiie farthsstiéanwanthedgenditer, In a

preferred embodiment, due to the loft angle of the face of the golf clu
R S A

(stking a2 plRIRI( 2 end aRlewalifdhehdhe galf stek-henddrThen
farthest rearward
50% of the mass of the golf club head 42 is rearward of the center of gravity

CG. Stated in yet another manner, preferably more than 50% of the volume of
the golf club head 42 is forward of the center of gravity CG of the golf club
head 42 and preferably more than 50% of the mass of the golf club head 42 is
rearward of the center of gravity CG. Most preferably, 35% to 46% of the
mass of the golf club head 42 is forward for the center of gravity CG. Most
preferably 51% to 65% of the volume of the golf club head 42 is forward of
the center of gravity CG.

As shown in FIG. 7. the hee! wall 166 has a distance. “Dhw’ 7, from a
perimeter 73 of the striking plate 72’ to the aft-heel edge point 150 that
preferably ranges from 5.0800 to 11.4300 centimeters (2.00 to 4.5 inches),
more preferably from 6.3500 to 10.7950 centimeters (2.5 to 4.25 inches), and
most preferably from 7.6200 to 10.1600 centimeters (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 5.0800 to 11.4300 centimeters (2.00 to 4.5 inches),

more preferably from 6.3500 to 10.7930 centimeters (2.5 to 4.25 inches), and



edge 747 is preferably on the ribbon 90'. As shown in FIG. 3A, the golf
club head 42 has a height, Hgch, 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 30 5.08 to 7.62
centimeters (2.0 inches to 3.0 incheé), and more preferably from 14a
5.715 to 6.985 centimeters (2.25 inches to 2.75 inches), and is most
prefépibfyraibo a1 S0aR Rt RIS yBielidd)) Tha - BntBrBf gravity
CG of the goliylnnGt48 heag4Zdspirferablysasitionad ‘easthare@ymef
the height, H5C,h" from the bottommost portion 797 of the sole 64' of the
golf club head 42', and more preferably is positioned from 40% to 49% of
the height, HaOh, from the bottommost portion 797 of the sole 64' of the
golf club head 42. 5 As shown in FIGS. 3A and 6A, dashed line 555
represents an imaginary plane that separates the golf club head 42 into a
section that is forward of the center of gravity CG and rearward of the
center of gravity CG. The golf club head 42 is unique in that preferably
more than 50% of the volume of the golf club head 42 is forward of the
center of gravity CG of the 10 golf club head 42 and preferably less than
50% of the mass of the golf club head 42 is forward of the center of
gravity CG. Stated in another manner, preferably less than 50% of the
volume of the golf club head 42 is rearward of the center of gravity CG of
the golf club head 42 and preferably more than 50% of the mass of the
golf club head 42 is rearward of the center of gravity 15 CG. Stated in yet
another manner, preferably more than 50% of the volume of the golf club
head 42 is forward of the center of gravity CG of the golf club
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head 42 and preferably more than 50% of the mass of the golf club head
42 is rearward of the center of gravity CG. Most preferably, 35% to 46%
of the mass of the golf club head 42 is forward for the center of gravity
CG. Most 20 preferably 51% to 65% of the volume of the golf club head
42 is forward of the center of gravit)]/(CG. As shown in FIG. 7, the heel
wall 166 has a distance, "Dhw' ", from a perimeter 73 of the striking plate

7aﬁtbqﬁee@gf:ﬁéé‘l‘céé@écp&ﬁﬁﬁfﬁ@qwégea?@iﬂérééfytbahe@@ﬁ%ﬂw 530860 to
13,4300 eantimeters§2-00:10ders INche ) Loomeik-preifrally.fromg. 3500

to 10.7950 centimeters (2.5 to 4.25 inches), and most preferably from
76200.68%40t¢ 600 cehtiensimriet3 G 1 ©.6.fhckes) ). A8 SRV IFIELY | the

08 HFLIRE s B islans O Tam asnedtpeen 3 atBeariing
plate to the aft-toe edge point 155 that preferably ranges from 5.0800
terhhodd0encehtintistense@Woroablinehes) c80anork prdferabipdrivom
6535Q 0 10.7950 centimeter 510.4.25 inches), and 15a most
préjf%r%tt)[ﬂ/ﬁgo}m .8%&%?5.@6%600%%ﬁ%e é%'s (3.0to0 4.0 inches). As
shown ifnklGertbé seaodialbd? Gheasud tisthiges Waawallyfromptbred 61

aft-neel edge point 150 to the aft-tge edge paint 155 that preferably,
e L S08 oL PO b e S 5E% 5 0 TRhad) s
prefembhhefedinbdde 200-tef2 81600 cenitmeters({Bulsb:DaRokes) rtand
most preferably from 8.2550 to 9.5250 centimeters (3.25 to 3.75 inches).
% preferred 5 embodiment, the distances Dhw' and Dtw' are equal in

length ranging drem 2280 G4d1&:+600, contiuaie s smitedRinaties). In

e e pro RS s e e oS Forgea ol metial” RRge e of
preferably, the forged metal material is a forged titanium material. Such
titanium materials include pure titanium and titanium ailoys such as 6-4
titanium alloy, SP-700 titanium alloy (available from Nippon Steel of Tokyo,
Japan), DAT 55G titantum alloy available from Diado Steel of Tokyo, Japan,
Ti 10-2-3 Beta-C titanium alloy available from RTI International Metals of
Ohio, and the like. Other metals for the face component 60 include stainless
steel, other high strength steel alloy metals and amorphous metals.
Altemétively, the face component 60 is manufactured through casting,
forming, machining, powdered metal forming. metal-injection-molding,
electro chemical milling, and the like.

The face component 60 generally includes a siriking 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 siriking plate
portion 72 typically has a plurality of scorelines 75 thereon. The striking plate
portion 72 preferably has a thickness ranging from 0.0254 10 0.6350 (0.010
inch to 0.250 inch}, and the return portion 74 preferably has a thickness
ranging from 0.0254 to 0.6350 centimeters (0.010 inch to 0.250 inch). The

return portion 74 preferably extends a distance ranging from .6350 to 3.8100



two components, a face component 60, and an aft-body 61, as shown in
FIGS. 10-16. The aft-body 61 preferably has a crown portion 62 and a
sole portion 10 64. The face component 60 is generally composed of a
single piece of metal, and is preferably composed of a forged metal
material. More preferably, the forgebﬁ?netal material is a forged titanium
material. Such titanium materials include pure titanium and titanium alloys
strsnimstera P fitashuin hifopclp) foonitharsriaaby (Avdikeslemang plate
g; R, Steel of Tokyo, Japan), DAT 55G titanium alloy available from

ado Steel of Tokyo, Japan, Ti 10-2-3 Beta-C titanium alloy available
from RTinl atetsiatiohahVedanest. Dhisiandeedikét exnaehieriifss tie
f%g?é‘f%%é} f‘?é?:h@ﬁ nclude stainless Sasl fihg %Qé@ nalranaihisiesd allay

als an amorphous metals. 20 Alternatively, the face component 60 is

manufactured through casting, forming, machining, powdered metal
forming, metal-injection-molding, electro chemical milling, and the like.
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 25 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 portion 72 preferably has a thickness ranging
from 0.0254 to 0.6350 (0.010 inch to 0.250 inch), and the return portion
74 preferably has a thickness ranging from 0.0254 to 0.6350 centimeters
(0.010 inch to 0.250 inch). The 30 return portion 74 preferably extends a
distance ranging from 0.6350 to 3.8100 16a centimeters (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 upper lateral section 76, a lower lateral section 78, a heel
lateral section 80 and 17 a toe lateral section 82. Thus, the return 74
preferably encircles the striking plate portion 72 a full 360 degrees.
However. those skilled in the pertineh art will recognize that the return
portion 74 may only encompass a partial section of the striking plate

pottiolzeal seetcass27 ( biesy ibe senrngt deefraaklyandimbey thealgsing
<conti ateral sect >

O R S
crollne60giizatpaefberadummbotiméhintheople deternpirrsd dstaHegtion

rapges from 0.5080 to 3.0480_centi 0.2 inc ]
R Sy e e e e S e
nabst jprelfecablin@00320 centimeters (0.8 inch), as measured from the
perimeter 73 of the striking plate portion, 72 to the rearward ed fth
g St e S A
seelipn 116 issidustantial iy straighfl andnsapstantiatypaallal topthéestiking

DL T2 o e bl S cele Jn s e, T
pedntiwbee the face LoNTRoEN HEs irarstigsy romsa plamel(substantially
SCHLRIGTTLD 3 SR BBl BB PO AT ) SHURRERb for
20 determining dha Heansiio thp it dscter take puplaneknal plektedh striking
plate portion 72 and a plane perpendicular to the striking plate portion,
akuhsapaayasd edge of the upper lateral section 76. In a preferred

embodiment, the upper lateral section 76 is substantially straight and

substantially parallel to the striking plate portion 72 from the heel end 66 to

the toe end 68.

The perimeter 73 of the striking plate portion 72 is preferably defined
as the transition point where the face component 60 transitions from a plane
substantially parallel to the striking plate portion 72 to a plane substantially
perpendicular to the striking plate portion 72. Alternatively, one method for
determining the transition point is o take a plane parallel to the striking plate
portion 72 and a plane perpendicular to the striking plate portion, and then take
a plane at an angle of forty-five degrees to the paraile! plane and the
perpendicular plane. Where the forty-five degrees plane contacts the face
component is the fransition point thereby defining the perimeter of the striking
plate portion 72.

The heel lateral section 80 is substantially perpendicular to the striking
plate portion 72, and the hee! 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



a plane 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 25 plate portion 72. The heel lateral section 80 is substantially
perpendicular to the striking plate pb?ﬁon 72, and the heel lateral section
80 preferably covers a portion of the hosel 54 before engaging an

cetivpaPriborrsitteh o@matendstatobslosections dechlakeakstetsvrin 64
ALgasaRody el Hoshechaipil secian A0 30 naiachac iadbiesole
portion 64, both the ribbon section 90 and the bottom 17a section 91, as
explained in greater detail below. The heel lateral section 80 extends
inward a distance, d, from the perimeter 73 a distance of 0.5080 to 18
3.0480 centimeters (0.2 inch to 1.2 inch), more preferably 1.0160 to
2.5400 centimeters (0.40 inch to 1.0 inch), and most preferably 2.0320
centimeters (0.8 inch). The heel lateral section 80 is preferably straight at
its edge. At the other end of the face component 60 is the toe lateral
section 82. 5 The toe lateral section 82 is preferably attached to the sole
64, both the ribbon 90 and the bottom section 91, as explained in greater
detail below. The toe lateral section 82 extends inward a distance, d, from
the perimeter 73 a distance of 0.5080 to 3.0480 centimeters (0.2 inch to
1.2 inch), more preferably 1.0160 to 2.5400 centimeters (0.40 inch to 1.0
inch), and most 10 preferably 2.0320 centimeters (0.8 inch). The toe
lateral section 82 preferably is preferably straight at its edge. The lower
lateral section 78 extends inward, toward the aft-body 61, a
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distance, d, to engage the sole portion 64. In a preferred embodiment, the
distance d ranues from 0.5080 to 3.0480 centimeters (0.2 inch to 1.2
inch), 15 more preferably 1.0160 to 2.5400 centimeters (0.40 inch to 1.0
inch), and most preferably 2.0326 centimeters (0.8 inch), as measured
from the perimeter 73 of the striking plate portion 72 to the edge of the

lower lateral section 78. The aft-body 61, which is attached to the face
o8 rent o018t dgEihteal thAFERbRS HELE205. 1 PHeRraty

CRMRASEL 0h anaRIMERL ZRIMalstialobr gierahiy pcompasiie material

such as continuous fiber pre-preg material (includlngtgermosetting

rifabeinials of betheshifstabiecHateAaRPRSIIHE Y SRR IOMEP flierials for
the aft-hqdy 614inclupe PIRETIReINAREHINY (MAleliAlSOhRMILection 82.

thermoplastic materials such as injectable plastics. In the alternative, the

afbbonlylatris sortiposadsafidwdingityahrstar Waterlals} strt ts adbon
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prwedteshmetalifonraing; @lgetro chemical milling, and the like. The
aft-body 61 is preferab“y manufgctured through bladder-mol ir%% resin
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opa:shlar, RERERSSe aspreferreshocess, shedaes anmpanent G,
distance d ranges from 0.5080 to 3.0480 centimeters (0.2 inch to 1.2 inch),
more preferably 1.0160 to 2.5400 centimeters (0.40 inch to 1.0 inch), and most
preferably 2.0320 centimeters (0.8 inch), as measured from the perimeter 73 of
the striking plate portion 72 to the edge of the lower lateral section 78.

The aft-body 61, which is attached to the face component 60 but
separated therefrom by a gap 103, is preferably composed of a non-metal
material, preferably a composite material such as continuous fiber pre-preg
material (including thermosetting materials or a thermoplastic maierials for the
resin}. Other materials for the aft-body 61 include other thermosetting
materials or other thermoplastic materials such as injectable plastics. In the
alternative, the aft-body 61 is composed of low-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, zine and manganese), AM-60-B (nominal
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.



with an adhesive on the interior surface of the return portion 74, is placed
within a mold with a preform of the aft-body 61 for bladder molding. Such
5 adhesives include thermosetting adhesives in a liquid or a film medium.
A preferred adhesive is a two part liquid epoxy sold by 3M of Minneapolis
Minnesota under the brand name$BP420NS and DP460NS. Other
alternative adhesives include modified acrylic liquid adhesives such as

DPBIONSs ilsbe sbiPefpthb ismEBHSHHGI AMetaRASY fo i ties such
%ﬁé?ﬁm Sypspanhibay etlized i e Reesantnyeplione Ailadder

50

ced within the hollow interior of the preform and face component 60,
and is prssdirizedy\oitHnptiséerabld menidhcieusd shsegbclad dre NG T he
co-molding process secures the aft-body 61 to the face component 60.
Alternatively, the aft-body 61 is bonded to the face component 15 60 using
an adhesive, or mechanically secured to the return portion 74. The crown
portion 62 of the aft-body 61 is generally convex toward the sole 64, and
engages the ribbon section 90 of sole portion 64 outside of the
engagement with the face member 60. The crown portion 62 preferably
has a thickness in the range of 0.0254 to 0.2540 centimeters (0.010 to
0.100) inch, 20 more preferably in the range of 0.0635 to 0.1778
centimeters (0.025 inch to 0.070 inch), even more preferably in the range
of 0.0711 to 0.1016 centimeters (0.028 inch to 0.040 inch), and most
preferably has a thickness of 0.0838 centimeters (0.033 inch). The sole
portion 64, including the bottom section 91 and the optional ribbon
section 90, which is substantially perpendicular to the 25 bottom section
91, preferably has a thickness in the range of 0.0254 to 0.2540 (0.010 to
0.100 inch), more preferably in the range of 0.0635 to 0.1778 centimeters
(0.025 inch to 0.070 inch), even more preferably in the range of
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0.0711 to 0.1016 centimeters (0.028 inch to 0.040 inch), and most
preferably has a thickness of 0.0838 centimeters (0.033 inch). In a
preferred 30 embodiment, the aft-body 61 is composed of a plurality of
plies of pre-preg, 1.9a typically six or seven plies, such as disclosed in
U.S. Patent Number 6,248,025, enkitled Composite Golf Head And
Method Of Manufacturing, which is hereby incorporated by reference in
its e eV B0TE TP BRSO SO BOL 02 CPHEFISel 54 is

%%ﬁ%{ﬁg}m least.partialy disposrdawithin thesaofipw, datasiap afdhesglub

head 42, and is preferably located as a part of the face component 60.
Thighhosel!Baiis prefbrably SOt STMRMATARTAf 65 B Face
C&H}RS%%@QN&M h%—%%? rahleSeevrRd i e faceicompangeNt 6.,
through welding or the like. Alternatively; the hosel 54 may be formed with
théhformatior withiefavsatngohesiteoinn dprsferadibmbedivient) a

weight member 122 is prefer . POSIti t

B R R PR R IS A B, et
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42 The weight mem 22 is.preferably composed of loaded
B e A e B e
desgérigatdn . Somatent Nienheive)356,88@apfitedidn D ébenbem28s 999,

entitled A %or‘gpos_ﬁg% Golf Cluh Heatd With An Integral Weight Strip, and
HEPRDRF M Or Aty B FERSEHEE A entirety. 15 Those skilled in the

pertinent anidbsegogaize thigkether ligbvd ansityr iaderiplsiosicimdgace

lec%gr;ggneerﬁ)teggt,earﬁénig%rggsgggég %v?tﬁig thegco){]d? lw ?clzgqts also subject 10
heating. The co-molding process secures the aft-body 61 to the face
component 60. Alternatively, the aft-body 61 is bonded to the face component
60 using an adhesive, or mechanically secured to the return portion 74.

The crown portion 62 of the aft-body 61 is generally convex toward the
sole 64, and engages the ribbon section 90 of sole portion 64 outside of the
engagement with the face member 60. The crown portion 62 preferably has a
thickness in the range of 0.0254 to 0.2540 centimeters {0.010 to 0.100) inch,
more preferably in the range of 0.0635 to 0.1778 centimeters (0.025 inch to
0.070 inch), even more preferably in the range of 0.0711 to 0.1016 centimeters
(0.028 inch to 0.040 inch), and most preferably has a thickness of 0.0838
centimeters (0.033 inch). The sole 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 0.0254 10 0.2540
(0.010 to 0.100 inch), more preferably in the range of 0.0635 to 0.1778
centimeters (0.025 inch to 0.070 inch), even more preferably in the range of
0.0711 10 0.1016 centimeters (0.028 inch to 0.040 inch), and most preferably
has a thickness of 0.0838 centimeters (0.033 inch). In a preferred

embodiment, the aft-body 61 is composed of a plurality of plies of pre-preg,



without departing from the scope and spirit of the present invention. In a
preferred embodiment two weight members 122a and 122b are
embedded within the plies of pre-preg of the ribbon section 90 of the sole
20 portion 64 of the aft-body 611 fadividually, each weight member 122
has a mass ranging from 5 grams to 30 grams. Each weight member 122
is preferably composed of a material that has a density ranging from 5

graine e xcusevee mietaidbas2bsaleietipdr SuBRGEATHETs, more
Rielarabl U ch GLRMS RE/SUbIn cenieREs Iy B M Re A bIC

centimeters. 25 Each weight member 122 is preferably composed of a
polyehes hreatkriahcimeyratd dwithcsenvstal Heaeigii 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 WO 2006/073930
PCTIUS2005/047050 21 preferred polymer material is a thermoplastic
polyurethane. A preferred weight member 122 is an injection molded
thermoplastic polyurethane integrated with tungsten to have a density of
8.0 grams per cubic centimeters. In a preferred embodiment, each weight
member 122 is composed of from 50 5 to 95 volume percent polyurethane
and from 50 to 5 volume percent tungsten. Also, in a preferred
embodiment, each weight member 122 is composed of from 10 to 25
weight percent polyurethane and from 90 to 75 weight percent tungsten.
Preferably, the weight members 122a and 122b are positioned in the



10 aft-heel corner and the aft-toe corner of the golf club head 42,
generally corresponding to the aft-heel edge point 150 and the aft-toe

Weéjg(s oint 155. Those skilled in the pertinent art will recognize that other

Weig ’{lﬂr?gf?nuaterials may be utilized for the weight member 195 Vit 70

departing from the scope and spirit of the present invention. The
placement of the weight members 153p22a and 122b allows for the
moment of inertia of the golf club head 42 to be optimized. As shown in
FIGS. 40-42THaadare4ce pipfarndii hasa strikihgdpisdedpoitienhéhithy
varying thickngsse 3 herei Qr.taj n Fga%f 1§3L§E§§Et 0 iop 72b,
which ?‘sﬁ% ?éfeﬁ ‘ét?nb\g%?%rogr? '}%cl I% ar refSered emsbo%i%%gl{t,eﬂﬁggezo

strikingqptaseepbRtioRMEeRal 4 rempiie thi CRAESE S 0ER B itRssEHIER B U.S

PatenigN pbes G5 6050l 3 Lelf b ub 2bdking FHirtsWitnarable
Thickness, which pertinent parts are h ret%{ [ncor rateg bﬁ reelfgreiﬂ’ce.
g

Other BitERARE AL N EFAE T doh 88 oY RS St ate
portiornté Zoaretichsd GedectctinSoteateht Number 6,471,603, for a

Contoured Glf Gy EAGE 25388 i Balank TG 6365234, for a

Golf Club Striking Plate Having Efliptical Regions Of Thickness, which are
both offiEsY eaharhhdoh Eafsay aRPRRER el st are

herebyhéagarporadiy tefesarcer philtarnatively o sitiking:plate portion
72 has a unjform thickness..As ntioned. previousl ,P}_e face component
e o ROl e e s e L S

forgingproeesofdmesim faded ey WaELOUBIDTIgR0ners, or similar

PCT/UR2001 QEiRRm 2 he a8 sRBNR IR ia SR NGk WsE oftatent
Number. 6,440,011, filed on_April 13, 2000, entitlcgdfl\/letltlod F%,
olf Clu ith An

ProcedSRIPAREEIRNE Brare P Rigd fe Composite Head

Integral Weight Strip, and hereby incorporated by reference in its entirety.

15  These skilled in the pertinent art will recognize that other high density
materials, such as lead-free pewter, may be utilized as an optional weight
without departing from the scope and spirit of the present invention.

In a preferred embodiment two weight members 122a and 122b are
embedded within the plies of pre-preg of the ribbon section 90 of the sole

20 portion 64 of the afi-body 61. Individually, each weight member 122 has a
mass ranging from 5 grams to 30 grams. Each weight member 122 is
preferably composed of a material that has a density ranging from 5 grams per
cubic centimeters to 20 grams per cubic ceniimeters, 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



Club Head, and hereby incorporated by reference in its entirety.
Alternatively, the face component 60 is cast from molten metal in a

method such as the well 5 known lost-wax casting method. The metal for
W 2006/073930 047050

ging or casting is preferably titanium or a titanium alloy SUCH By
titanium alloy, alpha-beta titanium alloy or beta titanium alloy for forging,
and 6-4 titanium for casting. Additionalj methods for manufacturing the
face component 60 include forming the face component 60 from a flat
sheet plragialbsuperplasicid O fermipbdiepdpeabmponenii&deirom a flat

Sheet QL Rumachnln: F&geéﬁgﬁ RRUUBPAREALAOFOm: dusolighplock of

metal, el&ctrochemical milling the face from a forged prée-form, and like
manufaétenisg Witthodgerethrytiacieribinddd FrISdE SISt Ing

titaniugy sheelsdPnisidinuariablodage: thiskness: facenardethentrom 50
su%erplastic forming. 15 Altern tiveIXa e f%gt-%- com uoneentrgg igm ;
comnpd@ed SPGB " I HatSHar SUEh Ba disEBsEa eg:
Patentalkanibe p{47dd 60pduniah, val Witigtt orerpr| 142 X0eamidohereby
incorperated hytefrrance ndts Aol Analiernad s srbpdinantef a

club head 42 with a face component 60 and aft-body 61 is shown in
FIGS. 228891 |n this embodiment, the club head 20 42 has a plurality of
external weighigk8RathandiR2bepoaitionadahit aft pediosd! Afether
alternative embodiment of a.club head 42 with aface. companent 60 and
abﬁboc?y § gIlSCOS grvsﬁﬁlrr%{gﬁggezcgfg%{.oYtet not%er alternafive en?bodiment

of a clubrteseseidine rthen fabeelcuigrrsiiit8 o s ibeafl: BoEEB RORShewn in
FIGS. 3sa%udnehis medicnent we-bolinm: seeiar Sleaiol:thatsolr

portion 64 has a sole inward curvatlgfre1 3 whic{h creaIesfra fir&t keel point
275 arft® EHIaIEE IS 7B e cfub Res R TRE BB SR
embodimaptiobihie: gelfcaitibveaidech 4 Ziofi@E Bt -1, theeveight members

15 122aand 122b allows for the moment of inertia of the golf club head 42 to be
optimized. _

As shown in FIGS. 40-42, the face component has a striking plate
portion 72 with varying thicknesses, wherein portion 72a is thicker than
portion 72b, which is thicker than portion 72¢. In a preferred embodiment, the

20  striking plate portion 72 has a varying thickness such as described in U.S
Patent Number 6,398,666, for a Golf Club Striking Plate With Variable
Thickness, which pertinent parts are hereby incorporated by reference. Other
alternative embodiments of the thickness of the striking piate portion 72 are
disclosed in T1.S, Patent Number 6,471,603, for 2 Contoured Golf Club Face

25  and U1.S. Patent Number 6,368,234, for 2 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 arod of metal material. One preferred forging process for manufacturing



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

com osed 30 of a non-metal material, preferably a composite material
?Eé%7§%ontlnuous 23 fiber pre-preg material (including tﬁ%@?ﬁ%m%

materlals or thermoplastic materials for the resin). Other materials for the

body 43 include other thermosetting,materials or other thermoplastic

materials such as injectable plastics. Further, other materials for the body

43 inglude Magnesitim. allgyss, %%mm%@y&mwgﬁume@wmmum

or other low density metals. The body 43 is pre ferabl #manu factured
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compgsedPbamachinespeial maanainai0s06d Mmnlahmalerala cast
metal material or. the like, The striking pl rée insert 7 Ixpreferably is

compEa§r8ry SRR PP PP i BHAI™R BFSHSH material is
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pure titanium and titanium alloys such as 6-4 titanium alloy, SP-700

fitanidvrane(hedoss same onah P NGopbh IBtebt S PTERIG, M2ahiye BA 285G

titaniyemaliavhesmiiahie nabibiRapmieetpE tTekydiclapalting tikale3
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high stcdiiytiiifBisen bilslmmtalsnanticsinonphidusyanable face thickness

face and then superplastic forming.

15 Alternatively, the face component 60 is composed of an amorphous
metal material such as disclosed in U.S, Patent Number 6,471,604, which was
filed on April 4, 2002 and is hereby incorporated by reference in its entirety.

An alternative embodiment of a club head 42 with a face component 60
and aft-body 61 is shown in FIGS. 22-27. In this embodiment, the club head

20 42 has a plurality of external weights 1222’ 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 an& aft-
body 61 is shown in FIGS. 34-39, In this embodiment, the botiom 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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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 from2ilvac (RTM) 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 hereb

ifbsT P et BerRRaldinsudinmihgriaRstiing graisalioys Ssemalasitiosed
'ﬂla{e%ai%%%é\'%émfrétﬂé%%éiawffm}&% §a@99&i§&r@zﬂareby

incorporated by reference, and ternary alloys 30 as disclosed in
mc@mmmmﬁhﬂﬁgﬂ@@ﬁﬁm@i@ﬁ%ﬂ@é FonigRible
& 1y Al
yses £Fqgtab|#%t|%%90 fibthehd Eﬂa’ﬁ/"ﬁ‘JQXT@A%%pﬁ?ﬁ%ﬁg}fs

Amorphous hase And Amorphous-Forming
Aetbmrynmaleémm srdricous, Matsriais Fratsadtvondenyiol. mgalNo Thep

R RE e pellnen el SEdEshy e Raretin

rererence. e msert IS prere

headid4d oresmeﬁﬁiﬁnttadumctotibre 1opkhinyg cubsegsienttoldbbdcationiof e
body 43. In another attachment process, the body 43 is first bladder
nibided and then the striking plate insert 72' is bonded to a recessed
portion attheardtong \]MaﬁeUﬁHag an a;dimsl\&ﬁl fﬂiheahﬁtb,sﬂaeasepk@ee@mnﬁ@e

erior. surfac e.re uch adh ves inclu
T B AL At A s Tk g SRS
aghepbedadvrmattietaichenay s@ldel@yaﬁl\fem ﬂMlmﬁangb&M insesota
under the brand names DP420NS and DP460NS. Otherl alternafi |ve

altheSiFRTMERTHR BHEReA R I Ak gtRsS Q' 48
algersalchRy inerdit creIPaRY siikeBivel i Jeanntapessieh 1§$:omposed

of a formed titanium or steel material. A preferred material is steel 4340,
which is heat treated and then coated with a titanium nitride. Titanium
materials useful for the striking plate insert 40 include pure titanium and
titanium alloys such as 6-4 titanium alloy, SP-700 titanium alloy (available
from Nippon Steel of Tokyo, Japan), DAT 55G titanium alloy available from
Diado Steel of Tokyo, Japan, Ti 10-2-3 Beta-C titanium alloy available from
RTI International Metals of Ohio, and the like. Other metals for the striking
plate insert 40 include other high strength steel alloy metals and amorphous
metals. Such steel materials include 17-4PH, Custom 450, 455, 465 and 465+
stainiess steels, AERMET 100 and AERMET 310 alloy steels, all available
from Carpenter Specialty Alloys, of Pennsylvania, and C35 maraging steels
available from Allvac (RTM) of North Carolina. Such amorphous metais
include beryliium based alloys such as disciosed 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 3,735,975,
which pertinent parts are hereby incorporated by reference, and ternary alioys

as disclosed in Calculations of Amorphous-Forming Composition Range For



15 Hysol Synspan may be utilized with the present invention. Yet another
embodiment of the golf club head 42 shown in FIGS. 1-7, the body 43 is
Oref%ﬁr/ab:li 3%omposed of a metal material such as titanium, titanium allo%_
or e H&e, and is most preferably composed of a cast titaniﬁﬁpgﬁ%&?m“ S0
material. 20 The body 43 is preferably cast from molten metal in a method
such as the well-known lost-wax cagting method. The metal for casting is
preferably titanium or a titanium alloy such as 6-4 titanium alloy,

alpharhsta, tisanium, Aloy.arhesaditaniap: Al i araing,.anifsé
titanium for casting. Alternatively, the body 43 is composed of 17-4 steel

alloyIrdtEBRAP s eatiis d T8 FERUrACIf AL the PScR g Tstdens
formivigl the, Biady, 4346riad {H0SHedtOf peretakisupermplasticyforming the
bodyigf% frgrrg][ a {)Ia;[:&ehrget of metal, machining the body 43 from a solid

block of metal, electroc iemical milling the body from a forged pre-form,

chsting the B¢ ikisingleempmidal \cersfimepleseumjdefe il badiy o
levitatien -gastingo AR HkarPamudaedhy i GanR4natbods. vday Thergolf club
head 42 of this embodiment optionally. has a front wall with opening for
ol T 515 TR St S 7 S e HRL T RUTe Botor
NumbeikBa@249iadot R GotbGlethidt-eackathpAtioncs theskent Tal usitriking

plate nsert iz PrRieabiv s comprsesof.aiamedatiapigmalond
material. Such titanium materials include_ titanjum alloys such as 6-22-22

{Ranigfiighoy uitdahesiyes i s heamesetng ARRGHY S5 LA from
RTI |nietnation atditetal sdhe DRIz, 25ke paf lidaid uposallayd(ayaNabie from

NP 1l okUe: AP PATFRR LT BRRRI from
Other alternative adhesives include modified acrylic hiquid adhesives such as
DP810NS, also sold by the 3M company. Alternatively, foam tapes such as

15  Hysol Synspan may be utilized with the present invention.

Yet another embodiment of the golf club head 42 shown in FIGS. 1-7,
the body 43 is preferably composed of a metal material such as titanium,
titanium alloy, or the like, and is most preferably composed of a cast titanium
alloy material.

20 The body 43 is preferably cast from molten metal in a method such as
the well-known lost-wax casting method. The metal for casting is preferably
Gitanium or a titarum alloy such as 6-4 titanium alloy, alpha-beta titanium
alioy or beta titanium alloy for forging, and 6-4 titanium for casting.
Alternatively, the body 43 i1s 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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Steel of Tokyo, Japan, and like materials. The preferred material for the
10 striking plate insert 72' is a heat treated 6-22-22 titanium alloy which is
a titanium alloy composed by weight of titanium, 6% aluminum, 2% tin,
2% chromium, 2% molybdenum, 2% zirconium and 0.23% silicon. The
titanium alloy will have an alpha phd3e in excess of 40% of the overall
microstructure. In a preferred embodiment, the striking plate insert 72" has

driteoseil ashhienh &3 frbisrambedimem erioae ki sa50 Hettinetden

Q%Qﬁﬁ%é%b #%Qex?régt mch)ysnere frelerably 2 ticknessia :203210s.
0.3048 centimeters (0.080 inch to 0.120 mc&%}{, and is most preferably

2pAgNoentienéisAY ToBrich/fofd Hear Tatfol ik hlatBeinsert
Z_S%é%%)él %ag% i ‘?E embodiment for.he,golficluh Read AashRwintIGS.

club head has'a construction with a crown composed of
pliesoilpréugrétpminteriztsteal asbidelvsatin UlsypardheNumbes
& iR loradautiple VaeiahGel GluR tsad Whish erliBRr parts
are hereby tncorporated by reterence. In yet another embodiment, the
golfdiubrhat@ehd?Metsla shap® aSP250di seiose, bkt cutatigbis fspivwn in

S A WS Rt oS e e
Messiest e tipdoampdsitentodfialu bTHead; faxic mperirient Parts are
s peed L cace g o T O e g0
ofeatRidisiancempasgdbbalilitwithitheudhas galfurhitudd IPhecdZfficient
of:lgfosrgt{g;g?go&? l%gigf%f J{I%l%} %” oezri?ci:rgi%fxr;l%(r? 0)223§/o silicon. The titanium
alloy will have an alpha phase in excess of 40% of the overall microstructure.

In a preferred embodiment, the striking plate insert 72” has uniform
thickness that ranges from 0.1016 to 0.6350 centimeters (0.040 inch to 0.250
inch), more preferably a thickness of 0.2032 to 0.3048 centimeters (0.080 inch
to 0.120 inch), and is most preferably 0.2743 centimeters (0.108 inch) for a
titanium alloy striking plate insert 727,

In yet another embodiment for the golf club head 42 shown in FIGS. 1-
7, the golf club head has a construction with a crown composed of plies of pre-
preg material such as disclosed in U.S. patent Number 6,575,843, for a
Multiple Marerial Golf Club Head, which pertinent parts are hereby
incorporated by reference.

In vet 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
composed of plies of pre-preg material such as disciosed 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



is determined by the following equation: e = v, -11, U; -U; 5 wherein U is
the club head velocity prior to impact; U2 is the golf ball velocity prior to
impact which is zero; v, is the club head velocity just after separation of
the golf ball from the face of the club head; v2 is the golf ball velocity just
after separation of the golf ball from & face of the club head; 10 and e is
the coefficient of restitution between the golf ball and the club face. The
\iedubr 0 arrrned eth RE I SR AR PO THT s tR ‘W?tﬁsnéz%]ﬁe)rgy
addition. The coefficient of restitution, e. for a material such as a soft clay
or putty would be near zero, while for a perfectly elastic material, where
no energy is lost as a result of deformation, the value of e would be 1.0.
The 15 present invention provides a club head having a coefficient of
restitution ranging from 0.81 to 0.94, as measured under conventional
test conditions. The coefficient of restitution of the club head 42 under
standard USGA test conditions with a given ball ranges from
approximately 0.81 to 0.94, preferably ranges from 0.825 to 0.883 and is
most preferably 0.845. 20 The golf club head 42 of the present invention
has a more consistent 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 reference to 25 the geometric face
center, GFC. The other locations include: a location 803 which is 0.6350
centimeters (0.25 inch) heel-ward from the face center; a



10

15

20

o]
N

30

location 804 which is 1.2700 centimeters (0.5 inch) heel-ward from the
face center; a location 802 which is 0.6350 centimeters (0.25 inch)
toe-ward from the face center; a location 801 which is 1.2700 centimeters
(0.5 inch) toe-ward 30 from the face center; a location 807 which is 0.6350
centimeters (0.25 inch) crown-ward fronténe face center; a location 808
which is 1.2700 centimeters 26a (0.5 inch) crown-ward from the face
cenieieraimag [eicHiiofr BOB b Rshi# @16350 centimeters (0.25 inch)
sole-ward from the face center; and a location 806 which is 1.2700
centimeters (0.5 inch) sole-ward from the face center. A circle on the face
having a diameter of 2.5400 ceritimeters(l inch) with the geometric face
center GFC as its center could 5 also®betrsed an area of consistent COR.
One of the purposes of a COR distribution test is to determine how much
the COR decreases as out from face center in one quarter inch

ingherpiants. intpretetrdaaheion HmlapidrarIsidr 1es it ME TR DR is
SU&'&%&EP?E@& S 9:0% SEhiRRR DG USEA- TR R RORR 9 116 1g8kLIS to

replicate the boundary conditions under which a golf ball strikes a face of

asgodf atiob fnfe@m samibibflocationfohertiinelvllbsadkes ithdigse dethe golf
b e L e o e
tangkt te frecgelivietrio{ {8 patial)egamethemsf ddlbiddr(s) thub face.
ooy e shecs gl bl e A AR .
shoetlel sidikie dhe Taee ot fhe golb Clatihead; a. dedicataedrial such as a soft
clay or putty would be near zero, while for a perfectly elastic material, where
no energy is lost as a result of deformation, the value of ¢ would be 1.0. The
present invention provides a club head having a coefficient of restitution
ranging from 0.81 to 0.94, as measured under conventional test conditions.
The coefficient of restitution of the club head 42 under standard USGA
test conditions with a given ball ranges from approximately 0.81 to .94,
preferably ranges from 0.825 to 0.883 and is most preferably 0.843.
The golf club head 42 of the present invention has a more consistent 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 reference to
the geometric face center, GFC. The other locations include: a location 803
which is 0.6350 centimeters (0.25 inch) heel-ward from the face center; a
location 804 which is 1.2700 centimeters (0.5 inch) heel-ward from the face
center; a location 802 which is 0.6330 centimeters (0.25 inch} toe-ward from
the face center; a location 801 which is 1.2700 centimeters (0.5 inch) toe-ward

from the face center; a location 807 which is 0.6350 centimeters (0.25 inch)

crown-ward from the face center; a location 808 which i1s 1.2700 centimeters



computer with specialized software to operate the cannon; a sync sensor
to trigger; and a display. 20 The face of the golf club head should be
prepared for mapping. Impact 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 recéfded. Preferably, twenty-five valid
shots are used In reach club head. The shots should begin at the face
dértdpeindimen-addsiachs EigecsAtithen up 25 and down. Shots (of a
golf ball) should continue to be fired at the face until 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 175.499
km/h=1.046074 kzn/h (109.05mph0.65mph) and a rebound angle < 5.00
in relation to the inbound angle. Ten valid shots should 30 be fired at the
highest velocity ratio point on the face. (A valid shot is a shot 27a that has
an inbound velocity of 175.563 3 km/h 0.547177 km/h 91(09.09mph
-0.34mph), a rebound angle < 5.00 in relation to the inbound 28 angle
and the ten shots must be within 2mm of the X,Y coordinate of this
location). The shots with the highest and lowest velocity ratios are
discarded from further calculations. The mean of the remaining eight data
points is calculated, and this value is the golf club head velocity ratio. 5 In
a preferred embodiment, the golf club head 42 has a standard deviation
of the COR of less than 0.226. More preferably, the golf club head 42 has
a standard deviation of the COR of less than 0.180. Even more
preferably, the golf club head 42 has a standard deviation of the COR of
less
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than 0.165. Alternatively, the golf club head 42 has a standard deviation of
the 10 COR of ranging from 0.225 to 0.150. The standard deviation is
defined as a measure of the dispersion of a frequency distribution that is
the square root of the arithmetic mean of the squares of the deviation of
each of the class frequencies from #fe arithmetic mean of the frequency
distribution. 15 Further, the golf club head 42 of the present invention

mé@eaéb;y%ésvéﬁ@mm%@cﬁ%ﬁg@m%m@B&W@bﬁ%@@@ﬂzfm%ff@ﬁ%
9:%9@9,‘%@?&9&8&%6%%@@Gl.@%ie&ﬁ%e@ﬁi S0 RY Me-ward

centimeters (0.5 inch) sole-ward from the face center. Preferably, the A of
thie:C OR fagtueietwéetintie getimétee hatedceAtencGrat aad8cation

808 misen Nand PR Mere Bl A8k 0dbe COR walie Beeen
thé'geometric face center, GFC, and location 806 is less than 0.058, and
enlen imaredasferably tessisham OWGBO. A preferred range for the A of the

COR value between the geometrg face.center, GFC, a [ 06 is
0068 10 BOAD T A B At L i e A B
thenOR: 2bRalsedhetyeenua fennistecdace wenteamtealadation which
is 1.2700 centimeters (0.5 inch) sole-ward from the face center of the golf
O HBER bof the present invention as compared to currently commercially
available, geiffepled hemds.a28 apABLEOdEQ0If chet(Iihds Staridard the

Deviation A of th R
C;g\él EA%A”@O@@%:C? G}\\A/.a%?e %ggocs:elﬂ:u(% !{-}Ilgatgs%at(@ Relghgéjfg 819 048

boundary conditions under which a golf ball strikes a face of a golf club head
and the location where the ball strikes the face of the golf club head. The basic
elements of the apparatus are: a safety enclosure with a door interlocked to a
firing circuit; a three axis platform to adjust the target to the geometric
(spatial) requirements; a holder(s) to accommodate the specific golf club head;
a barrel, breech and firing assembly of a cannon; an alignment laser to indicate
where the ball should strike the face of the golf club head; a dedicated
computer with specialized software to operate the cannon; a sync sensor to
trigger; and a display.

The face of the golf club head should be prepared for mapping. Impact
tape is preferably placed at the center of the face located on an appropriate
score line. Afier each shot, the X and Y coordinates of the location 1s
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
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 175.499 kim/h = 1.046074 km/h (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



BIG BERTHA(r) * 0.227 0.059 FUSION(r) FT-3TM Driver COBRA(I)
SZ440 Driver 0.263 0.079 TAYLOR-MADE(r) 0.275 0.080 RSTM Driver
Additionally, the striking plate portion 72 of the face component 60 has 5
a more rectangular face providing a greater aspect ratio. The aspect ratio
as used herein is defined as the width, "W", of the face divided by the
height, "H", of the face. In one prefesrgd embodiment, the width W is 100
millimeters and the height H is 56 millimeters giving an aspect ratio of 1.8.

he striking .pla ion. 7 ti iornrefer 6525
gg%%eﬁc%sr%%gnt Oa‘llt}l % %%‘gg%g/a?ﬁﬁh%h% %Jg 8?%?#R ai(rgl{ytj%ﬁk?gad ha\/ifi}nggrp{':?g]'oIum'e~1
greatenpham42anbiengentifgieis. ;Thedace trembdihe striking plate
portion 72 preferably ranges from 32.2580 to 64.5160 cm2 (5.00 square
inches to 10.0 square inches), more preferably from 38.7096 to 61.2902
cm2 (6.0 square inches to 9.5 square 15 inches), and most preferably
from 45.1612 to 58.0644 cm2 (7.0 square inches to 9.0 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 20
gravity, CG, and to the rear of the golf club head 42. The Y-axis extends
from the toe end 68 of the golf club head 42 through the center of gravity,
CG, and
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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
WO 2006/073930 PCT/US2005/047050 30 portion 64. As defined in Golf
Club Design, Fitting, Alteration & Repair, 4'h Edition, by Ralph Maltby,
the center of gravity, or center of mass, of the golf club head is a point
inside of the club head determined by the vertical 5 intersection of two or

astis pafhlee e esiEi haathataresy ek Ystepeimie oAthibre

thoreiah explanation:af thisdafinition afdecemerpfagravity isesauded
in Golf Club Design, Fitting, Alteration & Repair. The center of gravity and

thremmBiriben eflinértianst d boimeAsPhE T IR BT dBly PREHSived
BIYRSIHIPE Vil CTaZ Bpadieasansiaiet, b 1o o nead frame

" The center of gravity of a golf club head may be obtained using
a centefof grefrityethbiebhdving vl weighinbdaes 4Adiwonstasdeaidclosed in

U.S. Patent Nu 6,607, , iéle ' t Ol t'@u
S Rral BSTER: Srial g LR CUNIRNIBIE B RN hoad
112 hehaftimdresditiittisrefbyétDRndl lepidbed Witkla husehzebe that has

alim tit,ecgf normal to the axes of.the golf ¢ . G the
CTATUTIE L G 5 P e e el SR B e
disgriution af#hegoiflelubshedtiohtberesdel g difclubandad! ideplaced oithe

S BT posted o «pricer ecion,

methodg ke 2Qrdriaraeiviaitbe cektbidl graviuand ofaretitpatinertia of a

?rggé:gf?%ﬁ%as?ﬁ{)r&ggg t raatlist e ?q%rgr%r}ggtf o %%rg&ﬂig?cu}nteg% g he for
squares of the deviation of each of the class frequencies from the arithmetic
mean of the frequency distribution.

Further, the golf club head 42 of the present invention preferably has a
smaller change in value between the COR value of the geometric face center,
GFC, and location 806 which is 1.2700 centimeters (0.5 inch) sole-ward from
the face center. Preferably, the A of the COR value between the geometric
face center, GFC, and location 806 is less than 0.065. More preferably, A of
the COR value between the geometric face center, GFC, and location 806 18
fess than 0.058, and even more preferably less than 0.050. A preferred range
for the A of the COR value between the geometric face center, GFC, and
Tocation 806 is 0.068 to 0.040.

Table One illustrates the standard deviation and the A of the COR
value between a geometric face center and a location which is 1.2700
centimeters (0.5 inch) sole-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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head 42 of the present invention will range from 3500g-cm2 to
6000g-cm2, preferably from 4000g-cmZ to 5000g-cm2, and most
preferably from 4200g- cm2 to 4750g-cm2. The moment of inertia, lyy,
about the Y axis for the golf 25 clul, head 42 of the present invention will
range from 2000g-cm2 to 4000g- cmi2, preferably from 2500g-cmZ to
3500g-cm2, and most preferably from 2900g-cm2 to 3300g-cm2. The
moment of inertia, Ixx. about tAéRldki9¥6t the golf club head 42 of the

present invention will range from 2000g-cm2 ta_4000g-cm2, preferably

from 2506gkdmiZad 3750g-criznda Mewetrserably A0 ha s008lkN2

t16:85U0ghcH2d\We2p86/073930 PETHYUS2005/047050. 314944eneral, the

14

NumBét GERS, 8322 which was filedi@3uly 26, 2001 and i§.Aa¥eby

of inentig, IRy Thizand lyz; of the golf club head 42 have an absolute 5

galfrdiubniead 42 Hds®products of inertia such as |disclosed in U.S. Patent

incorporafé@ iy@eference in its entirety. Preferably, each of the products

valoe les than4l00grams-centimegeresquared. Alternatively,(ableast two
of the products of inertia| Ixy, Ixz or lyz, of the golf club head 42 have an

absolutg vaturrless:than 100 gramsrgeptimeter squared. FIGERIL7-21

illustrate thgysubstantial straightness of the heel wall 166, the toe wall 168
and the rggswall 170 of the club head 42. In a preferred 10 embodiment,

atleast 50% of the Tength 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 degragsieialive la Biane PRIAVEIIR & fAHD eRLeXSRLALINE0 has

striking plate portion 72. For example, in FIG. 18, line 502 represents a

pramerprciiietuintfecapisesdiagte srestehasaacking platd puitish REGAT line

sggéciish%{‘ein is defined as the width, “W”, of the face divided by the height,
“H”, of the face. In one preferred embodiment, the width W is 100 miilimeters
and the height H is 56 millimeters giving an aspect ratio of 1.8. The striking
plate portion 72 of the present invention preferably has an aspect ratio that is
greater than 1.8 for a club head having a volume greater than 420 cubic
centimeters.
4 The face area of the striking plate portion 72 preferably ranges from
32.2580 to 64.5160 cm® (5.00 square inches to 10.0 square inches), more
preferably from 38.7096 to 61.2902 cm” (6.0 square inches to 9.5 square
inches), and most preferably from 45.1612 to 58.0644 cm’ (7.0 square inches
to 9.0 square inches).

FIGS. 23 and 26 illustrate the axes of inertia through the center of

gravity of the golf ¢lub 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, C(G, and o the rear of the golf ciub head 42. The Y-axis extends from
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 pottion 62 through the center of gravity, CG, and through the sole



15 an angle of 90 degrees relative to line 502. Shown in a dashed line is a
line at 80 degrees relative to line 502. In a more preferred embodiment, at

ngaz%é(ﬁ% of the length of the heel wall 166 extends rearwaPrd Iﬂ?g",éb% s
perlme({er ¥ of the striking plate portion 72 within an angle S0 e e

to 90 degrees relative to a plane parallel to the farthest extent of the
striking plate portion 72. 20 In yet an,gven more preferred embodiment, at
least 75% of the length of the heel wall 166 extends rearward from the
perimeter/@of the striking plate portion 72 within an angle of 80 degrees
to 90 degrees relative to a plane parallel to the farthest extent gf the

{ P A
striking plafe® S6MI6H % 579 b Lt dr e rd f5rarsh 8aiehEodiment, at
leastEiorp bitrea iptnnthitoy, évetratl eAgh O wot fetiod dengtbr diethefheel
wall 1 xtends reanvar It ; ~Stiking plate
portic?r%1 %ige\f}lv(?t Si%pgﬁnalﬁaﬁ%géf%’g ¢ e%?e%isg%gég% %%&%@g rgfgtgi%/% to a plane
paralislereeehenfafthostreneemroritebetsibing Bidmbersrs Y2 brurther, 50%

to 9594spdiha lengthohthsupestnallibab mreferaliaxiendsdasrsard
from the perimeter 73 of the striking plate portion 72 withjn an angle of 80
30 B O PR ETHh B A e AP (& B mot evtont
of the WO J0064073080R G TISR0066ATEE0e182 ostrilgiroblibtsgsortion

72, more preigiably. 8624 &Igf,%%f/&s!@%r@é%rﬂegzewmmesn%mgt 50%

of the length of the tge wa 8 extends rearward from the perimeter 73

5 thestiRAgTBREbortiort 72 \HtFR'Ee SHBIEGScReik ghiiets wey be

degressielativiedte aptanegnatallabloihend rfartheshexidntiadrtoe, striking
plate portion 72..Eo Xe le. In.ElG..20, li 4 rese e
w5 L R R R e

is at &vaprjiee STodCldy poé Seekativectporpieddoeference in its entirety. Ifa

shaft is present, it is removed and replaced with a hosel cube that has a
15 multitude of faces normal to the axes of the golf club head. Given the weight
of the golf club head, the scales allow one to determine the weight distribution
of the golf club head when the golf club head is placed on both scales
simultaneously and weighed along a particular direction, the X, Y or Z
direction. Those skilled in the pertinent art will 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, [zz, 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-
e’ to 4750g-cm”. The moment of inertia, Tyy, about the Y axis for the golf

25 club head 42 of the present invention will range from 2000g-cm” to 4000g-
em?, preferably from 2500g-cm? to 3500g-cm®, and most preferably from
2900g-cm2 0 33(}0g—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-om’,



Shown in a dashed line is a line at 80 degrees relative to line 502. In a
more preferred embodiment, at least 66% of the length of the toe wall 168
extends 10 rearward from the perimeter 73 of the striking plate p r'&i(c})_ 072050
Wwiﬁ?f)r?ma7r%9a3(ﬁgle of 80 degrees to 90 degrees relative to a pl%énle‘}')bge%raﬁeﬁo
the farthest extent of the striking plate portion 72. In yet an even more
preferred embodiment, at least 75% dfithe length of the toe waII_168
extends rearward from the perimeter 73 of the striking plate portion 72
within an andlezotsd. deggelésitd 18D degprsrelafiverta suplarne parallel
to the fastnast axtest Lfdhe sitidag piRies DR 12 Hﬂex%k%lfgfiﬁe{omme

preferred embodiment, at least 90% of the length or even at_I ast 95% of
the lenith ORI S ARITA SR E XEERAS S A o P efraaBlaripActaf 18 of
the strikiodppiateiporitiony withinyan fihg o ot80 Hegieesto SQsieaksees

relativ | to farthest extent of the 20 striking plate
o e AN Bt of

preferdbfypeststiad msarwdry. frsrer the pethiprrsiéeind sfathé3wiking plate
portionF3tikimanangie m&gﬁh@gfﬁi%&&%%a{etes rilgtlve to a plane
llel to th t extent of the striking plate portion 72, more
orcferably SEbATa 400 S5 T 4 DI AUBHTeAt Ut AL 6g
the lerigeHiastthié itfand ik TR0 Subdtantiadly paitod etafitfud
faytheshaxianicnl the.airiond PRl RAPRJ RUIIR A% BRAIS OLE0., 4

degrees to 90 degrees relative to a plane parallel to the farthest extent of
the he8PA PEBTEHF EkartinaTikeelais roriife 5ot Fipreseatsof Hane
paralleldpdhadastiestextenteiithshaebnalbl6G:30:anelinaa08 isat an
angle of ! relative to line 501. in a fin dashed line is a
line at 98%%(% e%grlg%ef Cr?gfgé?/%'% Tine BOT an I‘?Im%’ ai?%égg SgrsEdts a plane
parallel to the farthest extent of the striking plate portion 72 and line 503 is at

15 an angle of 90 degrees relative to line 502. Shown in a dashed line is a line at
80 degrees relative to line 502. In a more preferred embodiment, at ieast 66%
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,

20 Inyet an even more preferred embodiment, at Jeast 75% of the fength 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
siriking 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,
30% to 95% of the length of the heel wall 166 preferably extends rearward
from the perimeter 73 of the striking piate portion 72 within an angle of 80

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



relative to line 501.. In a more preferred embodiment, at least 66% of the .
length of the rear wall 170 extends substantially parallel with a farthest
Wg{tent of the striking plate portion 72 within an angle of 80 d%&rees to 90

2006/07 éUﬁ%Oé)F(ngll?S{}

egrees Bielative to a plane parallel to the farthest extent of
166. In yet an even more preferred embodiment, at least 75% of the
length of the rear wall 170 extends sybstantially parallel with a farthest
extent of the striking plate portion 72 within an angle of 80 degrees to 90

degregg f&lative Riane papaitelinthefarthest extent of the heel wall
166. In yet a further more 10 preferred embodiment, at least 90% of the

d
length of the W& B FoPastatls 2 it earttiahy pAratR riih 93iRhest
extentasfehensinikdnga fl dtenpthrtigmn2tewithof thasafighe shiGdagnes to 90
degrees relative,to a.pl . g A | wall
Tob. B R e T e

eXkten@ghssiratapipil e sing mAth Rt nE stk @bt 5 IHE Sthwding plate

portiond/ 2t aniangierai-SQ degreasteA6hdeureesivaaiiMe to a plane
parallel to the farthest extent of the h all 166, more preferably 66% to
B0t PR S oA O AR SO BT o vy

CG, Bhdive vlalddvestidinise bneaft Aalebredirsipdintd Bl fddgeés drmpme2.5400

to 8.8000 2D CRIBUMELE"S (d2Q HSHESHP 1Brpd \ONES o AREIMSI R RERISTablY
from 5.0800 to 7.6200 centimeters (2.0 inches to 3.0 inches), and is most

bPefefsBRAE FPRUMG BRAIRATEIS £5 DS SHEME 2K BRSERRIE "t 2 8Rs the

geomsdiRitdegntend® @t pdtdedaedg® polaichbalphgaidionhatt 44E0: iof

10 40 A GE> U R4S B

most isrerérdn Bedsmthadimietardl(Bd sxiseRvsarny frotdired

embaogliment; thedisiangaPriisthefarthestidistancr of 8¥egrees to

15 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
tength or even at least 95% of the length of the toe wall 168 extends rearward
from the penimeter 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

20 striking plate portion 72. Further, 50% to 95% of the length of the toe wall
168 preferably extends rearward ﬂom 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 2 preferred embodiment, at least 50% of the length of the rear wall
170 extends substantially paraliet with a farthest extent of the striking plate
portion 72 within an angle of 80 degrees to 90 degrees relative to a plane
paralie] to the farthest extent of the heel wall 166. For example, in FIG. 17,
line 501 represents a plane parailel 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 in a
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point on 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 30 volume the farthest awz from the center of gravity of the club
head 42. 34 Claims: 1. A wood- type golf club head comprising: a crown, a

sole and a front wall having a perimeter; a heel wall extending 5.08
cémtindeliersi{2 tinach88)deeezsrelefititietdns (B0 anpthésrrasrhararasm

t?ae{e q& SLaph fgM@#@M&@%&&Mﬁp%@'ﬂyaaew@mmar to the

e aft wall extending from 6.35 centimeters (2.5 inches) to

mr@ﬂmrhmmwéﬂ 57‘@1ch@e)iﬁreubsawaﬂﬂefd@eadiﬁth@ﬁieefwhﬁS@weattoe

antlal end Iar 0 th wal from
X %g] cént maéjrstgz" nches)vigﬁﬁafce %ﬁﬁé@?ﬁfg % ?(L Ee?:%gr%g%n aft
edfeiof the tenavalizlidhesatre thetoraven|divers de, e w@mmalllmemm
wall, the aftw Il an e wall efln nteror d wherejn the
GO RS ?1%5 m%meernatngtl(rflea%r?rﬁwfg cbic ‘Cenﬁr?l%te?%rtgai 70
cumgaﬁ@mﬂes&xﬁeﬂyapmm it infarttestzxiabiadtteescintermftgravity

of the galf club head eat n 4000 a s-centimeters squared and a
CBEbht SIS AR A SR O SRS U3 15 ety pe

opdkalebiberdiasBeiding o clain ﬂewmeeumme heeliwallyihe afsravall and
the e wall cach have (e s height & The Moo yee g9l ged
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. Further, 30% to 95% of the length of the
rear wall 170 preferably 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, more
preferably 66% to 80%.
As shown in FI1G. 21, a distance “Dmh” from the center of gravity, CG,
of the club head 42 to an aft-heel edge point 150 ranges from 2.5400 to 8.8900
centimeters (1.0 inches to 3.5 inches), and more preferably from 5.0800 to
7.6200 centimeters (2.0 inches to 3.0 inches), and is most preferably 5.7150
centimeters (2.25 inches). A distance “Dmt” from the geometric center to an
aft-toe edge point 155 ranges from 4.4450 to 10.1600 centimeters (1.75 inches
to 4.0 inches), and more preferabiy from 6.3500 to 9.5250 centimeters (2.5
inches to 3.75 inches), and is most preferably 8.2550 centimeters (3.25 inches.
In a preferred embodiment, the distance Dmt is the farthest distance of any
point on the club head 42 froni the center of gravity of the club head 42.
Further, with a weighting member 122b positioned at about aft-toe edge point
153, 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.



wall and the toe wall each have a height ranging from 3.81 centimeters
(1.5 inches) to 7.62 centimeters (3.0 inches). 35 4. A wood-type golf club
head comprising: a substantially square body having a face, a crown, a
sole, a heel wall, an aft wall, and a toe wall, the body having a hollow
interior; wherein the golf club head Fds a coefficient of restitution ranging
from 0.825 to 0.883, a mass ranging from 180 grams to 215 grams, a
volume ranging from 420 cubic centimeters to 470 cubic centimeters, a

Clam@ment of inertia, 1zz, about the center of gravity of the golf club head
greater than 4000 grams-centimeters squared, and a moment of inertia,
lyy, about the center of gravity of the golf club head ranging from 2000

1L grargg;;ggggiﬂqg? 1@&9@%&%(%%8&% ms-centimeters squared. 5. The
wood-type golf club head according to claim 4 wherein the body has a
geomettiotenteiqoiat; anaftvagelRtgenaifhang an aft-toe edge point,
wherein the distance from the geometric center point to the aft-heel edge
point Reehal i iradina s tfecmamarasdidhiathesténter emtimatses (5.0

incBILIPRE08 BRINL,0. The waodypedal el head according to claim 5
further comprising an aft-heel curvature section between the aft wall and

the heelfwall] aobsamadtiosemevatingsectiemdbeiwee hithaaftayak @dine from
the toe wall. 36 7. The wood-type golf club head according to claim 6

6.3vrravércEde ot thehar Hedl. Supratimsisectivh antiahdiattordisdgtuné
b ;}ec ion has a curvature length ranging from 1.27 centimeters (0.5 inch) to
the e PahtiAtSters (2.0 inch). 8. The wood-type golf club head according to

clairg &w%@%@@ﬁ%@ﬂy\%@%&ﬁwﬁr reamyard fiqm ﬁl@?{gwgiﬁre%ftéﬂging from

front wall a distance of least 50% of the length of the hee

5.08 centimeters (2.0 inches) to 12.7 centimeters (3.0 inches) from an aft edge of the toe
wali;

wherein the crown, the sole, the front wall, the heel wall, the aft wall and the toe
wall define a hollow interior; and

wherein the golf club head has a volume ranging from 420 cubic centimeters to
470 cubic centimeters, and a moment of inertia, Izz, about the center of gravity of the golf
club head greater than 4000 grams-centimeters squared and a coefficient of restitution

ranging from 0.825 to 0.883.

2. The wood-type golf club head according to claim 1 wherein the heel wall, the aft

wall and the toe wall each have the same height.

-~

3. The wood-type golf club head according to claim 2 wherein the heel wall, the aft
wall and the toe wall each have a height ranging from 3.81 centimeters (1.5 inches) to

7.62 centimeters (3.0 inches).



wall at an angle of 80 degrees to 90 degrees relative to a plane parallel to
the farthest extent of the face. 9. The wood-type golf club head according
to claim 4 wherein the heel wall extends rearward from a perimeter of the
front wall a distance of least 66% of the length of the heel wall at an angle
of 80 degrees to 90 degrees relative’fo a plane parallel to the farthest
extent of the face. 10. The wood-type golf club head according to claim 4
wherein the heel wall extends rearward from a perimeter of the front wall

4. a diatwmelmi}bea@ﬂﬁa%dhfeﬂd&lﬁﬂgﬂ@iﬁgihe heel wall at an angle of 80
degrees to 90 degrees relative to a plane parallel to the farthest extent of
the face. 11 SHPEARER -t%@f@&?é}b%aﬁwa%%rd i1 WL claihc4 anisetaral, an

heel waII exie ard fro erl eter of the front wall a

aft v ﬁranéeje of easi fﬂa al‘elrrllét?‘u%ﬂﬁ) icel Wall at an angle of 80
degrees to 90 degrees relative to a plane parallel to the farthest extent of
the face. 37 12. The wood-type golf club head according to claim 4
wherein thevbeelnibd gxiterids hedrivard drefficmerdmeatietiof thesirgrtorall 825 to
a distance of least 95% of the Ienqth of the heel wall at an angle of 70

0.883eqyrans f%e%‘?gb%%%ﬂ% {8 alpIgFE SRy tRedAkfaE B ERROf
centg: d@ﬁ% } 8é@%%e{&@ea%gn%%?o*}eﬁgr@&?rd'% ﬁqa'@n%ewct‘ 18104y of
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ma geometrlc center point to t ge p0|n

the foér distahegifesathelgeanEliiccententpedntostha - 1R adesnRaint feertia,
the greatest length of the geometric center point to a location on the golf
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squited 1 SRl e face.companent

5. The wood-type golf club head according to claim 4 wherein the body has a
geometric center point, an afi-heel edge point and an aft-toe edge point, wherein the
distance from the geometric center point to the aft-heel edge point 15 equal to the distance

from the geometric center point to the aft-toe edge point.

6. The wood-type golf club head according to claim 5 further comprising 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.



comprising a striking plate portion and a return portion, the return portion
extending a distance ranging from 0.635 centimeters (0.25 inches) to
3.81 centimeters (1.5 inches) from a perimeter of the striking plate
portion; and a substantially square aft-body coupled to the return portion
of the face component, the aft-body Homposed of a second material
having a density less than that of 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

7. betweeehe-Erovealperibheadd ther fogdmesantiomdithim seib pbitionfi-heel

wherein the golf club head is substantially square; and 38 wherein the
e L BT 0T S T G Hom O BB S
1.2ANatumeFa g gL oM, 42 higrsantimelprade, 470 cubic centimeters, a

moment of inertia, 1zz, about the center of gravity of the golf club head

greater than 4000 grams-centimeters squared, and a moment of inertia,
lyy, about the center of gravity of the golf club head ranging from 2000
8. graiis:certhiznergatohiebiers! 4000 Grartscbamirheters syliareet! ¥Eextends

e SO oo, Ston vl o Sematrs,
walldisiange 1R eastafhe ol tbe fepaily 9@1%9%?&5‘?{%@%9&1%1%%@ Bihest extent

degrees to 90 degrees relative to a plane parallel to the farthest extent of
of ththéafront wall; an aft wall extending from 6.35 centimeters (2.5 inches) to
1.3.97 centimeters (5.5 inches) from an aft edge of the heel wall; and a
toe wall extending rearward from the perimeter of the front wall a distance
of Ie%st 66% of the length of the toe wall at an angle of 80 degrees to 90

7 degrBed PORTVESE U S A ARSI I elAtHR &t WRESRIIP SRS oMt waffends

rearward from a perimeter of the front wall a distance of least 66% of 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.

10. The wood-type golf club head according to ciaim 4 wherein the heel wall extends
rearward from a perimeter of the front wall a distance of least 75% of 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.

11 The wood-type golf club head according to claim 4 wherein the heel wall extends
rearward from a perimeter of the front wall a distance of least 90% of 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.



wherein the golf club head has a coefficient of restitution ranging from

0.825 to 0.833, a volume ranging from 420 cubic centimeters to 470 cubic

centimeters, a moment of inertia, 1zz, about the center of gravity of the

golf club head greater than 4000 grams-centimeters squared, a moment

of inertia, Ixx, about the center of gravity of the golf club head ranging from

2500 grams- centimeters squared to 3750 grams-centimeters squared

and a moment of inertia, lyy, about the center of gravity of the golf club

head ranging from 2000 grams-centimeters squared to 4000

grams-centimeters s uared.
12. The wood-type golt club head according to claim 4 wherein the heel wall extends
rearward from a perimeter of the front wall a distance of least 95% of the length of the heel
wall at an angle of 70 degrees to 90 degrees relative to a plane paralle] to the farthest extent

of the face.

13, The wood-type golf club head according to claim 4 wherein the distance from a
geometric center point to the aft-heel edge point and the distance from the geometric center
point fo the aft-toe edge point are the greatest length of the geometric center point to a

location on the golf club head.

14. A golf club head comprising;

a face component composed of a first material, the face component
comprising a striking plate portion and a return portion, the return portion extending a
distance ranging from 0.635 centimeters (0.25 inches) to 3.81 centimeters (1.5 inches)
from a perimeter of the striking plate portion; and

a substantially square afi-body coupled to the return portion of the face
component, the aft-body composed of a second material having a density less than that of
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;

wherein the golf club head is substantially square; and
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wherein the golf club head has a coefficient of restitution ranging from 0.825 10 0.883, a
volume ranging from 420 cubic centimeters to 470 cubic centimeters, & moment of inertia, [zz,
about the center of gravity of the golf club head greater than 4000 grams-centimeters squared, and
amoment of inertia, Tyy, about the center of gravity of the golf club head ranging from 2000

grams-centimeters squared to 4000 grams-centimeters squared.

15, A wood-type golf club head comprising:

a front wall having a perimeter;

a heel wall extending 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 degrees to 90 degrees relative to a plane
parallel to the farthest extent of the front wall;

an aft wall extending from 6.35 centimeters (2.5 inches) to 13.97 centimeters (5.5 inches)
from an aft edge of the heel wall; and

a toe wall extending rearward from the perimeter of the front 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
paralie! to the farthest extent of the front wall;

wherein the golf club head has a coefficient of restitution ranging from 0.825 t0 0.833, a
volume ranging from 420 cubic centimeters to 470 cubic centimeters, a moment of inertia, Izz,
about the center of gravity of the golf club head greater than 4000 grams-centimeters squared, a
moment of inertia, Ixx, about the center of gravity of the golf club head ranging from 2500 grams-
centimeters squared to 3750 grams-centimeters squared and 2 moment of inertia, Ivy, about the
center of gravity of the golf club head ranging from 2000 grams-centimeters squared to 4000

grams-centimeters squared.



