16 January 2006 MULTI PLE MATERI AL GOLF CLUB HEAD BACKGROUND COF THE

| NVENTION Field of the Invention The present inventi on | ates_ tao a golf
club head with a face conponent conposed of a netal &qrgdary %

aft - body ' conposed of a light-weight material. Mre speC|f| cally, the
present invention relates to: a golf club head with face conponent corrposed
of a thin forged netal material for a nore efficient transfer energy to a
golf ball at, inpact, andanon netallic aft body to control the nass '

distribution. Descriphi;qfy e WMereRala! b tenthiegngol f club head stri kes

a golf ball, large inpacts are produced that load the club head face and
the golf ball. Mst of the energy is transferred fromthe head to the golf
. ball, however, some energy is lost as a result of the collision. The golf
ball is typically conposed of polynmer cover materials (such as iononers)

surroundi ng a rubber-1like core. These softer polyner materials having
danping (loss) properties that are strain and strain rate dependent 16
~January 2006 which are on the order of 10-100 tinmes |arger than the danping
properties-of a netallic club face. Thus, during inpact nost of the energy
is lost as a result of the high stresses and defornmations of the golf bal
(0.001 to 0.20 inch), as opposed to the small deformations of the netallic
club face (0.-025 to 0.050 inch). A nore efficient energy transfer fromthe
club head to 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 netal or club head deformations.
However, this | eads to greater deformations in the golf

BACKGROUND OF THE INVENTION
- Field of the Invention
| The present invention relates to a golf clul; head with a face compdnént composed of a
metal material, and an éft-body composed of a light-weight material. More specifically, the
‘present invention relates to a golf club head with face comnonent composed of a thin forged
metal matqial for a more efficient transfer energy to a golfball at hppact, and a non-metallic aft-
| body to control the mass distribution.
- Description of the Related At
When a golf club head strikes a golf ball, large impacts are produced that load the club
- head face and the golf ball. Most of the énergy i's transferred &om 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 core. These softer

polymer materials having damping (loss) properties that are strain and strain rate dependent




‘ball, and thus increases in the energy transfer problem Sone have

recogni zed the probl em and di scl osed possi bl e sol utions,, An exa%@ eis
Canpau, U.S. Patent Nunber 4,398,965, for a Method OF MEIHYY & ool 1,
Clubs Wth -Flexible Inpact Surface, which discloses a club having a )
flexible and resilient face plate with a slot to allow for the flexing of
the face plate. The face plate of Canpau is conposed of a ferrous

mat er WAich ase e theorderagfiled)) tinesdargenihdn Hesdanping pkopsstiesiof a mwtalliaplyb fade. 0. 1
i nches to 0.125 inches. Another exanple is Eggi man, U. S. Patent Nunber

S, 863, 2fud, duridg imp&#tithosCoPtheldaady W lobt askl resitit 68dhk hidbedtakdds fd Hefe/nAiihsBack
Pl ates, which discloses the use of a plurality of plates that act in
conce f Y [ PN j Migee) A

i oy b GoRbERG0Y SP6I0 Bick) 5F oBRd:eR to B8 hicomPliont b el REEYD (o
coupler. . Yet. a er examle is Jepson et al, U 'S. Patent Nunber 3,6 937,474,
For " atip (04 QU oM Hohiope pBeiah e rciasror i the QS Bragde e ot bathe
pol yuret hane insert has a hardness between 40 and 75 shore D. Still .
anot hequldleadin grepter flighhrdisianceg of thegalBball. Nunber 3, 975, 023, for a Golf dub
Head Wth Ceram c Face Plate, which discloses using a face plate conposed

of a ceranTie goncillyakceptcfappriadRbys BA 6o Dyeddd tike stifflRsesrRh@Yub haatbfags to
coefficient, although ceramcs are usually harder materials. Chen et al.,

ayer gy el ekl acitlhal i, HAer T e BT S PRERS e | P ©
ol T R PR ih B B0 TS REGPITMace Pl ate, df sl 0sés a. rei hf or ci ng
el ement conposed of a plastic or alumi numalloy that allows for m nor
def | ect i ngooste haye recagnized Hrecproblemiing desclosed pesatds solutions. rin ¢xanml®is0l t o
0.30 inches for a
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
aI}ow for the 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 of 0.1 inches to 0.125 inches.
Another example is Eggiman, U.S. Patent Number 5,863,261, for a Golf Club Head With
Elastically Deforming Face And Back Plates, which discloses the use of a plurality of plates that
act in conc;ert to create a spring-like efféct on a golf ball during impa;ct. A fluid is disposed |
between at least two of the plates to act as a viscous coupler.
Yeét another example is Jepson et af, U.S. Patent Number 3,937,474, for a golf Club With
A Polyurethane Insert. J epson discloses that the polyurethane insert has a hardness between 40
and 75 shore D.
Sfill .another example is Inamori, U.S. Patent Number 3,975,023, for a Golf Club Head

With Ceramic Face Plate, which discloses using a face plate composed of a ceramic material
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‘variety of materials including stainless steel, titanium KEVLAR(r), and
the like. Yet another Can pau invention, U S. Patent N el 35?@% 248,
for a Golf Club Having Insert Capable O El astic Fl exi es a wood
cl ub .conmposed -of wood with a netal insert Although not intended for flexing
of the face plate, Viste, U S. Patent Nunber 5,282,624 discloses a golf
club head having a face plate conposed of a forged stainless steel nateri al
and Iavinge hagl dieciyneasiaicodfiorent, AlttlenghorerarhicSareResualy havderbmatebal84€hdwi 0, ‘
for a Golf Cub Head And Method OF Form ng Sane, also discloses use of a

for ged; aBtesipatent N'im{bEPS Fa8 819k £GoIFdub fREE diichises @find BRSO hybRYn R

conposed of several forged materials includi ng steel, copper and titani um
The f has .a Lfo 130 i nches.
RS E A e S e i e *e‘*’a@ﬁ%é’rhead s Su et
al., U S Patent Nunber 5,776 Ollfor a Col f Gll-ﬁ*gli"g . ﬁu di scl oses a
club head d8nHesdatest Numbees PS8t foyp Hellew(HupHead WishRsfeengrinsert cged
material. The main objective of Suis to produce a club head with greater

| of t Riuid, diseices acjnfaruing edmest @nmposediofd plastickoredwamumpaligthat dllo®s f&at ent
Nunmber 5, 346,216 for a Golf C ub Head, discloses a face plate having a

cur veghiha! deﬂl@éthfg d¥8he ﬁx‘dé bRfEwhizh Has d ibldeys RBfgWrop ORAEM3Bindifke for/al t O

Vi ncent, et.al di scl oses a nethod of manufacturing a golf club head

wher ej n. the r c over
ther el Sl L S el PABSTRES BTk n WD i phpl © over
that of the_ inj ectable plastic material so .the core m)ved
an i nféE “@‘b%ﬁYﬁ%nQ% Ui Brtent Aanles qf%?f%“ﬁhé’rﬁéfgg&h’gﬁ% g‘ﬁ%"" Fﬁg%ﬁ? O% |
conprise a resistance elenent for reinforcing the internal portion of t he
f r ont Eisati¢ Fiekinghéisclsesal wargloriub eorppaesed of wold vatr emetadrsetthe rei nf or cenent
~elenment is conprised of alum numwth

Although not intended for flexing 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 of 3 mm. Anderson, U.S. Patent Number 5,344,140, for a2 Golf Club Head
And Method Of Forming Same, also discloses use of a forged material for the face plate. The
face plate of Anderson may be composed of several forged matenals including steel, copper and
titanium. The forged plate has a uniform thickness of between 0.090 and 0.130 inches.

Another invention directed toward forged materials ina club head is Su et al., U.S. Patc_nf
Number 5,776,011 for a Golf Club Head. Su discloses a club head composed of three pieces
with each piece composed of a forged material. The main objective of Su is to produce a club
head with greater loft angle accuracy and reduce structural weaknesses. Aizawa, U.S. Patent

Number 5,346,216 for a Golf Club Head, discloses a face plate having a curved ball hitting

~surface.




‘a laterally extending portion conprised of steel. US. Patent 6, J 49,534
to Peters, et-al., discloses a golf club head having up@gr and #ﬁﬁfr met al
engagenent surfaces forned along a single plane interfa JAHAE he net al
of the lower surface is heavier and nore dense than the nmetal of the upper.
surface. U S. Patents 5,570,886 and 5,547,427 to Rigal, et al., disclose a
gol f club head of nolded thernoplastic having a striking face defined by
an i npact - teSifstant, 14653l ko YVimmeat, ieng.,elishmses 2 niktted ofendnufg:teimyesdf debi nes
a front wall of the striking surface of the club head and extends upward

and ah@iiovlidign theiRaidy ark BBLaiEAAR infebliR @8 fatial MidK A pIaEK oﬁ;@;rarﬁh&e?fﬂgféﬁ of
e

the.shaft to the club head. The sealing el enent preferably bel ng t ween

2.5 ' hirckn U S n tQ Vi nt., .et al.

i ot B BBl Pork e PR s it ARG ottt 3P ol o RBE et Bimesit o o
striking surface comooseepd of a nunber, of stacked s4'oven webs of fiber.

U. S. that ee the epry isggmoved, on dnneg ¥ oluge igmaintgined (t¢, &am the danier cavityn ThedmpeHavi ng
a body conposed of a series of nmetal plates and a hitting plate conprised
of pl mey cemprisecorepisenteslementdor sinfotrengthe tmahpdartion gf Hedtant ivailli afjtizr t ed
with a forwardly convex shape. Additionally, U S. Patent 5,310,185 to

Vi of | i ubn Almovallb &l @6 Sviskrb ghd eirsiokhest it diaided of it WHROS €

of a series: of netal plates, a nmetal support plate being |ocated on the

—+

fr ont, ﬂkeﬁﬂw@g{téﬁ’ fgaso i(;nocgméﬁ%g?ﬁégép January 2006 hitting plate conprised

of plastic-or conposite 1's "The netal support plate has a
forwardly convex front_ plate associated wth ffforwardl y.convex rear plate

of the hit¥rngatpitd: B39 distens.of af rsdoses aeatniub hedhiaxing wperagddevence.
U S. Patent 5,106,094 to Desboilles, et al., discloses a golf club head
havi ngetal engegdmens surifdcenfprinad elgnigat snglh plage mtetiaesthar&nnge maméofthalmvdrs a
separate unit attached to the golf club head

surface is heavier and more dense than the metal of the upper surface.

U.S. Patents 5,570,886 and 5,547,427 to Rugal, ef al., disclose a golf ciub head of molded
thermoplastic having a striking face defined by an impact-resistant metallic sealing element. The
sealing element defines a front wall of the striking surface of the club head and extends upward
and along the side of the impact surface to form a neck for attachment of the shaft to the club
head. The sealing element preferably being between 2.5 and 5 mm in thickness.

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

U.S. Patent 5,377,986 to Viollaz, er al., discloses a g_olf club head hz;wingr a body
composed of a series of metal plates and a hitting plate comprised of plastic or composite
‘material wherein the hitting plate is imparted with a forwardly convex shape. Additionally, U.S.
Patent 5,310,185 to Viollaz, et al., discloses a hollow golf club head having a body composed of

a series of metal plates, a metal support plate being located on the front hitting surface to which a
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wth a quantity of filler material in the interior portion of the club
head. U.S. Patent 4,568,088 to Kurahashi discloses a wogden golf cl|ub head
body reinforced by a mxture of wood-plastic conposi te1%?@%%?906, " he
wood- pl asti-c conposite material being unevenly distributed such that a

hi gher density in the range of between 5 and 15 nmlies adjacent to and
extends substantially parallel with the front face of the club head. U S.
Pat eritting plate corprissd o glastielpresinapnstie &s ytacheds | The metal sipport platskdsar pl at e,
fdce plate, heel, toe and hosel portions are fornmed as a unitary cast

et alfofvedly canekxheiitilde asseciofd avith £ BFResily eolﬁzléﬁm:?&‘at@bf e hfdng Plateni S
unitary piece thereby formng a hollow chanber in the club head. U S

Pat erﬂ&erﬁ:fl%?%?%ﬁa fopwgald’_‘%tg?’é’% Wg%'%%%&?gs a hollow netal golf club head

where t casin S conposed of at |east two openings.

The head ont.aj ns onpasite material dispo , W, { hi.n the head where
a porti on%g'%ﬁ@t%ﬁﬁttgw%ﬁ%ﬁggqlﬁ %agolgﬁfu?)ﬂaga% g g e  he gol f
club head 'casing. U S. Patent 1,167,387 to Daniel discloses a hollow golf
cl ub strking fapeplateriviareindhestrikingdyce platedoaperasatelunit aftashed testhe lgodsiublihead num
alloy and the face plate is conprised of a hard wood such as beech,

per s wimicquantitytd dlick eatcHabid e entprtiit poriicn 6f thgor® eudh t hat the wood grain
‘presents endwi se at the striking plate. 5 16 January 2006 U. S. Patent

- 3,692, 306 rscdingg! : i j ol e
and, str H('?r@ %gtsgg’o?grt(?reg [ %%lggé%f%lf/y?ﬁ@?g%n@% H?gg%@cgﬁga%foﬂ%ﬁi} y;s)l at es
has an.enbedded el ongate tube for securin .enovably adj ust abl e wei ght
oant Miglis: stpadp R pRske Tattisl of bt oo el BT RO S PBE or | g
conposite golf club
rrpunevenly(‘:cliistributed such that a higher density in the range of between 5 and 15 mm lies adjacent

to ‘and exiends substantially parallel with the front face of the club head.

U.S. Patent 4,021,047 to Mader discloses a golf club wherein the sole plate, face plate,
heel, toe and hosel portions are formed as a unitary cast metal piece and wherein a wood or
composite crown is attached to this unitary piece thereby forming a hollow chamber in the club

I, 'head..

U.S. Patent 5,624,331 to Lo, et al. discloses a hollow metal golf club head where’the
metal casin.g‘of the head is composed of at least two operﬁngs. ‘The ﬂcad also contains‘ &
composite material disposed within the head where a portion of the composite material is located
in the openings éf the golf club head‘casin'g.

U.S. Patent 1 , 167,387 to Daniel discloses a hollow golf club head wherein the shell body
1s comprised of metal such as aluminum alloy and the face platé is comprised of a hard wood
such as beech, persimmon or the iike. The face plate is aligned such that the wood grain presents -

endwise at the striking plate.




‘head using a nmetal casing to which a |am nated nenber is inserted. A sheet
of conposite material is subsequently |ayered over the eni n E f the
| am nat ed nmenber and netal casing to close off the opeﬁgﬂﬁﬁuqr’g 0% top of
both. An expansible pocket is then inserted into the hollow [|aninated
menber conprising sodiumnitrite, anmonium chl oride and water causing the
menber to attach integrally to the netal casing when the head is pl aced

o ol d;anel bges 66h 204 5 GIENRICIdcB7 ot $h1Rad VRSBl 9P G 000

golf club head e ng a lamnated upper surface and netallic so

surface..havi keel... In.order taq.reinfor t am natj ons d to keep
The bITKIRY Bk arERyS SSie. Adee il e PRrs bARHT prbeite hnesd
bolt is inserted through the crown of the club head where it is connected
to t héubsoforsqsurng 2aemetably adiestable weighymeafed t o conpress the | aminations.
U S. Patent 3,897,066 to Bel nont discloses a wooden golf club head having

renovabl y TU.Bskatéred, 496, 19i8tto 40jdisdavent nvtrdderfsnanlifieturbndrecsnmsite peif afubel to
a central vertical axis running fromthe face section to the rear section

of theegd ﬁlﬂnréﬁgﬁtﬂ RekiRefoReidh § WiAaled nidfoer i OMBerie. Acgﬁeetm&ngéﬂm wei ght
t ment e b

adj us rs may” be held in place by the use of capsules filled with

pol yur et hane resin, which can so_be us to formthe, facepl at.e. .Th

P oo u PRt o Biaerfelafied 3er s Sained 28 i SoyBedl EFRe R SateR o
provi de access to_adjust the weight nmeans, U S. Patent 2,750,194 to dark
di scl elpse off thiveneainagdn thedpmipl prtbdAnexprngbiapackeldp thentaserted inta the hoflew gol f
club head includes a tray nenber with sides and bottom for hol ding the

wei ghtanfindtéd dembar yordp@dngshdieh mitrite, pmafomiah lcilocids bndvafeocamihgithe egral | y
with the heel plate. The heel plate with attached weight nenber is

L7 RS el gl b 120 Ol R

U.S. Patent 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 to reinforce the
laminations and to keep the body from delaminating upon impact with an u;lusually hard object,
a bolt is inserted througﬁ 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 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 the rear section of the club head and perpendicular to the crown to toe
axis. The weight adjustment members may be held in place by the use of capsules filled with
polyurethane resin,' which can also be used to foﬁn the faéeplate. The capsules have openings on
a rear surface of the club head with covers to provide access to adjust the weight means.

U.S. Patent 2,750,194 to Clark discloses a wooden golf club head with weight adjusnn.ent_

means. The golf club head includes a tray member with sides and bottom for holding the weight
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‘conprised primarily of a synthetic resin and a netallic sole plate. The
metallic sole plate has on its surface for bonding vm'ttl'n f W%losbody
integrally fornmed nenbers conprising a hose/ on the hee? Si (fe, Wel ghts on
the toe and rear sides and a beam connecting the weights and hosel. :
Additionally, U S. Patent 5,516,107 to Okunoto, et al., discloses a golf
club head having an outer shell, preferably conprised of synthetic resin,
and matlaistreit geferabiytoast/os foraedtindgailly vittethe hadl@litar THE hédd @ldté WithAR@dthed A
foamabl e material is injected into the hollow interior of the club to form

the cqictoniGhafad: Reinf@RTMALIREAIrthe BAPRESD: fyRALET and the sole plate

is attached, the club head Is heated™to cause mabl e material to
expand thu in i ght nber/s. jn position ip recess/es |ocated
in toe, hei‘(‘g';éf’ﬁ?%&]‘tgg@\i\g?g%“?’g’g%‘?ﬁgll'aif‘:iﬁﬁ?%‘ﬁﬁo‘i%e b&WFS%ﬂ%ber into
the inner surface of the outer shell. U S Patent 4,872,685 to Sun

di scl ee@prisedpsbeprily péa gaithetic rasin pad d mdtdlie Fele alate nBieomeiallic soleplatathesiomi t h a
male unit to forma unitary golf club head. The fenale unit conprises the

upper its purfdcdedor mfndingewvigiottl hehdibodyeinctgeaily format mbsballcpmpeisiesaibselfonth@st i c,

all oy, or wood. The male wunit includes the structural portions of sole

Pl at ehedt sfCHeiah SnlinCRBShE hehr Oded B & bedrk bottheLlY ﬁe%&?%ﬁ%"@%cg?é%ﬂgr of erabl y

el ements. The male unit has a substantially greater

conposegq.,. of . a.ld tal | o The units,.are nmate . ,hel.d t.oget her by
bona Agiipd? U s el S ot B bumdfes o el dilcses S T B e Rayiag i

di scl oses a wood golf club _head having a striking face wherein the height
of t heetst shelli prgferabdecagpprised 96 sanirtisfresincangangtalovelshtaembers loeated 9n thgual to
or 7 16 January 2006 greater than the height of the striking face at the

- cent eintavior bfitheclubthdadad. fohinghle Badtenidl iNmpdeesd idto ABOhSIZEw tr@efitit dfakidcldh &C| oses
a club head with a rear portion conposed of a |ight-weight netal such as-

Mg NeRi the &r&-Of&ttﬁ@FoaMAHE%atéﬁﬁ% 8d& itfected and the sole plate is attached, the

club 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 into the inner surface of the outer shell. |

U.S. Patent 4,872,685 to Sun discloses a wood type golf club head wherein a female unit
is. mated v_vith a male unit to form a unitary golf club head. The fema_lle unit comprises the upper '
portion of the golf ciub head and is preferably composed of plastic, alloy, or wood. The male
unit includes the structural portions of sole plate, a face insert consists of the striking plate and
weighting elements. The male unit haé a substantially greater weight being preferably composed

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

U.S. Patent 5,398,935 to Katayama discloses a wood golf club head having a striking face
wherein the height of the striking face at a toe end of the golf club head is nearly equal to or
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‘Butchart discloses a golf club with a bal anci ng nenber conposed of
persimmon or a simlar wood material, and a shell-Iike body conposed of
al umi num attached to the bal anci ng nenber. The Rul es of 1&dariyane2d08bl i shed
and interpreted by the United States Golf Association ("USGA") and The
Royal and Ancient Golf Cub of Saint Andrews, set forth certain

requi renents for a golf club head. The requirenents for a golf club head
ar e fgreatdr than P height ofithe striigipe fadierat the centeonPthetchibdesdr i pti on of the Rul es
of CGolf are available on the USGA web page at www. usga.org. Although the

Rul es of Cold. pdRntIFEMB%PT,28G:6Y5 &f MhBehiRREIddes 2 BRIbAERA Q/ith 4 Rhr Fortig®! T cl ub
face, Rule 4-1 e prohibits the face fromhaving the effect at inpact of a

sprin f I ¢edure

o s canibdsB g Bt B e bt B0 mabhaley, O 0Bl Rt TBs5RARTT ot

proc ure, wel | rocedur like it, may be used to neasure . club face
lgul @iﬁclPWé a;spffﬁubmtﬂ é)éfamcgkgm@% benrerposed Sl cTommaorANmily o

materlal club heads, -the prior art has failed to provide a nmultiple

mat erwedd whighal eada sliellHlike brdyreoopokéd of dwninyin attached tor tho balapeidg greedeer
forgi veness for the typical golfer. 16 January 2006 BRI EF SUMVARY OF THE

| NVENTI ON Ther@lEs SOG6S,@FRBHSHEEMNE iReiétde b tEoUhited Stbteh € MbdoBiafioi gh
coefficient of restltutl on in order to increase the post-l npact velocity of

a gold |§'?‘”>ja%y s a‘f‘iﬁ'd gﬁa‘c?leh{réﬁﬁtmﬁi: HPSBﬁ?gn&%]vﬂcéett ¥ort r&u{ S

acco ce conponent CcO nmaterial, and a

ar re;‘?éé‘q%@%%e%h%%“@a%s%@hﬁ%?é' Tht Fe?q@%s%?%% o el M%%ﬁ%w@nﬁfui%ﬂ and "
conposite, thernoplastic, or very-light netal material.

Appendix [I. A complete description of the Rules of Golf are available on the USGA web page

at www.usga.org. Although the Rules of Golf do not expressly state specific parameters for a

golf club face, Rule 4-1¢ prohibits the face from having the effect at impact of a spring with a

golfball. In 1998, the USGA. adopted a test procedure pursuant to Rule 4-1e which measures

club face COR. This USGA test procedure, as well as procedures like it, may be used to measure
club face COR.
Although the prior art has disclosed many variations of multiple material club heads, the

prior art has failed to provide a multiple material club head with a high coefficient of restitution

and greater forgiveness for the typical golfer.




In accordance with a first aspect of the invention, there is provided a
- face conponent conposed of a netal material, the face conponent having
striking plate portion and a return portion, the strikil@damizay 20Qforti on
having a thickness in the range of 0.010 inch to 0.250 inch; and an
aft-body conposed of a conposite material, the aft body having a crown

portion, a sole porti ozt GNVRRY e THINVELRRRORS t - body attached to the
return portion of the face conponent., wherein the golf club-head has a

coefficient of r@s¢ptmoioembyfdige8d proyids 0eblf ¢inb heaslowitkaabighwi t h a second

aspect of the_.nvention, thereJjs provid a .golf club. head nprising: a
Fane compontigHiyscetgtonsh Pt ihfeiathe Ry dPpis sRa S REeEihg & 1ot urn
portion andbﬂlﬁ)&ﬁg@@ﬁ@iﬂ@hﬁ%eﬁx BlRb heRNveld . T iskie@EnplisRéEhP&itg on having an

exterior surface and an interior surface, the striking plate portion
ext endi ng f & 6ave gompetiens eempesad of a mistal guitdriag|and atstrikdng platg witloe secti on of

the gol f cl ub ,head return.extendi ng |l.ateral i-nward froma perineter
of the striw?}gasﬁﬁgtrghop&gﬁ gﬂ) anél Sla%‘?%}‘ﬂ? erqrgarh‘ty“ﬁgﬁcﬁéo?lgf’n%bsei ving a
shaft, the hilcRéd t_@rantaﬁbada% cBRPHBLINT aBmipBHIES, tieeabplaicObr ¥dielipht urn portion
and a |ower section of the return portion; and an aft body conposed of a
conposite Tgtebmiaterial.t he aft body conprising a crown portion, a ribbon

portion and a soe.BGLLL QM IS GLONE POLLLAR. AL E,Shed Lo, fhe upper

section of the return portion a an inch fromthe

perimet er ofonigdferichinkbdad oPh ARl MektialOMe fack BEmBeet MRIHpis@ikispecured to the
| ower section of the return portion at a distance of at |east 0.50 inch

from the peplptgppgiongnd g éursppitien fhe priking pits rarden hvinga thicknges ingol f ¢l ub
head has a goef bl 6t &b Qln o3Ittt 2 B an%odd cbiSpcledka cBmposite

material, the aft body having a crown portion, a sole portion and a ribbon portion,

the aft-body attached to the return portion of the face component., wherein the

golf club head has a coefficient of restitution of 0.81 to 0.94.

In accordance with a second aspect of the invention, there is provided a
golf club head comprising: a face component composed of a forged metal
material and comprising a return portion and a striking plate portion, the

- striking plate portion having an exterior surface and an interior surface, the
striking plate portion extending from a heel section of the golf club head to a
toe section of the golf club head, a return extending laterally inward froma = -
perimeter of the striking plate portion, and an interior tubing for receiving a

_ shaft, the interior tubing engaging an upper section of the return portion and a
lower section of the return portion; and an aft body composed of a composite
materiél, the aft body comprising a crown portion, a ribbon portion and a sole
portion, the crown portion attaéhed to the upper section of the return portion at
a distance of at least 0.50 inch from the perimeter of the striking plate portion,
the sole portion secured to the lower section of the return portion at a distance of
at least 0.50 inch from the perimeter of the striking plate portion wherein the
golf club head has a coefficient of restitution of 0.81 to 0.94.




16 January 2006 In accordance with a third aspect of the invention, there

Is provided a golf club head conprising: a face conpongnt cq d of a
forged nmetal material and conprising a return portion iﬁ@?ﬁ?@% ng plate

portion, the -striking plate portion having concentric regions of varying
thickness with the thickest regi,on abo the center of the striking plate
portion, the str cagrgmc&tv@th%@?x@iaavmész?élﬁmwah?%hﬁry%@wﬁeiétion of the
gol f club heaghnead QenpRfilst @ facRlompBifend Obhipsdeli B BeGHed ki F et urn por tion
ext endi ng I%?e‘r:aPPy invvap?%ﬁ% ecag?mg. 50 +ngﬁ§elf{r om%g%eéll neter of the

stri ki ng plmuernploangdicomprising areturn porfian dndastekingpditegortioattheal | y i nward 360

degrees of the perineter of .the strikin | at e portion, an an interior
Cub ng for FHEEBPlApationfrine ScenticerioR TSI BT TY R upper
section of ﬁﬂ,%eit%gi&'ﬂam'iﬁi QRnRPEF Bie EQ;ng?%ﬁ)bﬁfanﬁletsﬂﬁgiﬁﬁIH{e” portion;

and an aft body conposed ofe a conposite material and having a thickness
rangi ng f reorion edénding fromna leel seotion oftthe goelubfticad by toesagiongifng a cr own
portion, a ,ribho ortipn and a sole rtion, .the cro rtion attached
Po the uppelt® 2SePRb R B PR Ssiingrstci TEerE SRR ot t ached to
- the lower. siggh &8 Pherinkdd& JTeALAKIRR bldkOPortion, NBE et PoRfonteRfenblingbon portion
attached to a heel section of the return portion, and a toe end of the

ri bbon por tlasnlkinaeids$Otdegeses ofthe perimetar ofbthe stigingailate popiont atwh;  wher ei n
the golf club pead g’as @ hal .| ow ifﬁtﬁrthor and i coefficient of restitution
rangi ng fr ot '§ELT G, 2TCCRYES et 58561??%15%9%&@}”(%‘_“%’8? conposed of a
netal face. geeiRPoRAE rendfl Pottichind WabRE! seafidn HOHY ret@iPoldn); B @ coeffi cient
of restitution of at l|east 0.83 under test conditions, such as those

speci fi ed bap afhleodySemposideo fotcomparite material and having a thickness ranging
from 0.010 inch to 0.100 inch, the aft body comprising a crown pottion, a

ribbon portion and a sole portion, the crown portion attached to the upper
section of the return portion, the sole portion attached to the lower séction of
the return portion, a heel end of the ribbon portion attached to a heel section of
the return portion, and a toe end of the ribbon portion attached to a toe section
of the return portion; wherein the golf club head has a hollow interior and a
coefficient of restitution ranging from 0.84 to 0.94.
Also disclosed is a golf club head composed of a metal face component
_and light-weight aft body, and having a coefficient of restitution of at least
0.83 under test conditions, such as those specified by the USGA. The standard
- USGA conditions for measuring the coefficient of restitution is set forth in the
USGA Procedure for Measuring the Velocity Ratio of a Club Head for
Conformance to Rule 4-le, Appendix II, Revision I, August 4,1998 and
Revision 0, July 6, 1998, available from the USGA.
Also disclosed is is a golf club head having a face component with a
striking plate that has an aspect ratio no greater than 1.7. The aspect ratio is
the ratio of width of the face to the height of the face. Normally, the aspect

ratios of club head faces are relatively
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"USGA condi tions for measuri ng the coefficient of restitution is set forth
in the - USGA Procedurefor Measuring the Velocity Ratio d—é%adf or
Conformance to Rule 4-le, Appendix 11, Revision I, Augugég%,qug% and
Revision O0; July 6, 1998, available fromthe US GA. Al so disclosed is is a.

golf club hea Vi face copgponent with a strikj e that has an
aspect 1 at 1B L cFonramwle: T et gt crtiienl PR B, 0 "or " ath
of the faceptRTHA® &§v&HonPCalldifa, @a%cd}g f YarlsbBE @HPGEIa wisal i 0s of club
head faces are relatively 9a 16 January 2006 greater than. 1.7. For

exanpl e, t he9.akpdsstribedtin greafer dhigil drelogy, tlzd sn@EATSpBEtGatiBERTEIA(r) driver from
Cal | away ol f.. .Co n f | s . _Californj.a S . 9. described in

gr eat er detsﬁllq]fm%gfg‘g%\%/ftﬁ%@%ﬁ?ﬁ?‘f@hﬁgﬁéﬂt “P‘@P{I?P %‘?O“fsrér grsf:@é? king plate of
the club heaghpinddRidRE@SEREger BYSNE A bIabdti@Monf OF greater  conpliance and
thus a larger coefficient of restitution. Also disclosed is a golf club
head i ncl udi ng aAlsedisclosdis agetl dub hed jeoludinga £oeGompopmted of a net al
material and an aft-body conposed of a non-nmetal naterial. The face
conponent has a striking plate portion and a return portion. The striking
pl ate portion has a thickness in the range of 0. 0 10 inch to 0. 250 inch.
The return portion has a thickness in the range of 0.0 10 inch to 0.200

‘inch. The aft body has a crown portion, a sole portion and a ribbon
portion.
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‘The aft-body is attached to the return portion of the face conponent. The
golf club head has a coefficient of restitution of 0.8 Pou0.9 o6’ SO
disclosed is the striking plate portion has a preferabl MENESS in the
range of 0. 05 5 inch to 0. 125 inch, and a nore preferably-thickness in .

the range of 0.060.inch to Q.. 110 inch., The face conponent is preferably
conposed  JPMROFE AT Apete] matsh 2 gfizbodycamposed Gf 4 MORMEls or anor phous

metal s. Thepatehifll M EcOLRhSorRAl hdsQrsuptigd ﬁa&bﬁ&ti&aﬁl@&eaﬁﬂgsﬁmhat io no
greater than 1.7. The striking plate portion preferably has concentric

regi ons of Nhersyriking plateqomeershasva thivknése in thie ciregstof 0 0dnchi o 0290ut t he center.
The return .pgrtion prefera s.a thjckness . .ng fr 0.020 inch to

0. 150" | norine S guf Rort b ad Bk Bree P ek o€ OY T orane g ng from 300

cubi ¢ cent iif@i ghe ak BofP HaLaBoGmGRAIINTB EEE Portiohd aHbbos puRioRead pref erably
has a nmonment of inertia about the lzz axis that is greater than 3000

grans- centThesflepodyds attastied 1y the refimqiotisasdofithe taok tombenenhebk gal€l udi ng a
face conponent, ¢ osed ..of a l,. mat.erd.al an aft-body conposed of a
plurality oﬁ%p?eiaggg%? c?ﬁfggleﬁtroefggﬁﬁbonfo e§1§8r9%ent has a striking plate
portion and a re{lss Biselesdd i the siillfing plate RREYN RS Freff DM thRRNLEIsGR, a sol e
portion and a ribbon portion. The aft-body is attached to the return

portion of thhengael.e hénf.12Tinshnasdermonstprefaebly-thickppsstinghegol f ¢l ub head

oo Che kg AL, WG Pl RSt 2000

t hrough t heftiemueh, thnigmatioby, stesl, teeidlRls bhatorpBOEs @E@RBThe eNt i Net er

squared. 10striking pléte portion preferabl} has an aspect ratio no greater than 1.7. The
striking plate portion preferably has concentric regions of Qarying thickness
with the thickest region in about the center. The return portion preferably has a
thickness ranging from 0.020 inch to 0.150 inch. The golf club head preferably
has a volume ranging from 300 cubic centimeters to 600 cubic centimeters.
The golf club head preferably has a moment of inertia about the 1zz axis that is
greater than 3000 grams- centimeter squared.

Also disclosed is golf club head including a face component composed
of a metal material and an afi-body composed of a plurality of plies of pre-
preg. The face component has a striking plate portion and a return portion. The-
aft body has a crown portion, a sole portion and a ribbon portion. The aft-body

 is attached to the return portion of the face component. The moment of inertia
- of the golf club head about the Iz axis through the center of gravity is greater
than 3000 grams- centimeter squared, and the moment of inertia about the lyy

axis through the center of gravity is greater than 1800 grams- centimeter

squared.
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16 January 2006 Al so disclosed is a golf club head including a face
conponent conposed of -a forged netal material and an atlé JQ:‘? 5868305ed of
a plurality of plies of pre-preg. The face conponent has a return portion
and a striking plate portion. The striking plate portion has an exterior

surface and an interj.o urface. The striking plate portion extends from a.
heel secti on of Q‘J@ﬁqse‘i}slﬁog&ﬁéﬁbiﬂ?@%df‘ gadeds GHPPtthe gol f ¢l ub head.

The return @dﬁﬁd@e&oké?&%&a@&g{ @g@ﬁsﬁ Al TR icaﬁgséwﬁfatpg\g?@ri king plate

portion. The dgolf club as an i1nterior tubing eceiving a
shaft. The offplisiobpretprbg. rihedncamepoaentlep e retusigririionandfa ditilkinget urn porti on

and a | ower section the.return portion. The aft_body has a crown
or 1 on. o PIARGSEITLAPe PO G Peion oA PO HEREE BTGB on | o
attached tosdrﬂ@e.%%ﬁikiﬁgfglfateﬁﬁn‘iﬁn &l ds Sod Qh_ékg_rsédtfaﬂ oﬂheago‘ﬁﬂ Ghgnce of at

| east 0.50 inch fromthe peri'neter of the striking plate portion. The sole
portion atthkeaddeates sehod ofithe golf elubihead. Gthetretern extends latenlly orwasd a di st ance

f at |east,0.50 jnch f : i met. f t triki | at tion.
A so di sor e arerissiot 48 iCne Rite afehich iy Bt ad s B *composed of
a metal natgtdriak 0 rébivi a&om@ﬁle&io@h@n@édg;agégwgg& plies of

pre-preg. The golf club head has a vol une ranging cubi c
-cent i met er ssecigorboRthe gdsimm oElian met ers and a mass ranging from 175 grams to

220 Sra: e RO e iyt e PR L BaRRER, SR o
pl ural ity ofibbon portion and a sole portion, The crown portion is attached to the upper

section of the return portion at a distance of at least 0.50 inch from the

perimeter of the striking plate portion. The sole portion attéched to the lower

section of the return portion at a distance of at least 0.50 inch from the

perimeter of the striking plate portion.

Also disclosed is a golf club head including a face component
composed of a metal material and an aft-body composed of a plurality of plies
of pre-preg. The golf club head has a volume ranging from 400 cubic
centimeters to 525 cubic centimeters and a mass ranging from 175 grams to
225 grams.

Also disclosed is a golf club head having a face component composed -
of a forged titanium alloy material and an aft body composed of a plurality of

_ plies of pre-preg. The face component has a return portion and a striking plate
portion. The striking plate portion has concentric regions of varying thickness
with the thickest region about the center of the striking plate portion. The
striking plate portion extends from a heel section of the golf

11




plies of pre-preg. The face conponent has a return portion and a striking

plate portion. The striking plate portion has concentrig regio f
varying thickness wth the thickest region about the céﬁﬁ@?%aﬁ?fg

striking plate portion. The striking plate portion extends from a heel .
section of the golf . 11 16 January 2006 PU1194 club head to a toe section
of the golf club head and has an aspect ratio no greater than 1.7. Theiies

return pdiuh head tentenmstidmofthe gblf clubieead and hiseasdspéct oatic Mefredteofiag | [Je rThaet er
of the striking plate portion. The return portion extends laterally inward

360 degrefsn pértibh extefls 1RERTy iffrald 16t 050 Bh RInRh ﬁg@%&}rﬁﬁm Gﬂdﬁéglrlﬁtgc' ub

head al so has an interior tubing for receiving a s e Interi

t ubi ng e .sect | f t.he retuyr orti and.a |lo section
of ‘the TariT hE FeriBkCa il el St P oReees S Biririetes ol b takme nch
to 0.100 inch. The aft body includes a crown _portion, a ribbon portion and
a sol e phte perionTihe gplf Giblisad pise hasamintesion &tbing for meceiing:a shafls The interiast
ffie.returrn portion. The sole portion is attached to the | ower section of
t he § et dubing engages anouppersectien ofthe retir poation blba lowosr seaioniof et remei pottiba. a
heel section of the return portion. A toe 10 end of the ribbon portion is

- at t achedht afdolip QadLEitdkaBssGhndife foff 01010 Rhtd 6700 TG, %lefaﬂ%uf(i)ﬂzg@gsgas a

hollow interior; a volunme ranging from 300 cubic centineters cubi c

Y

centime . s.a.ranging froml175 grans, to 225 drans, and oefficient
of 't eat Py Rt S bwoR BBl s 2 ol orBE T rn R o r i s wiils Fo,8 Sepes
present invention, the above and further objects, features and advantages
her eof<SAtiPR-obfereupypartien BYe sole gertioniis attagheditorthe Iqyear seationtof shetrefuemm t he..
-0l | owi ng 15 detail ed description of the invention when taken in

~ conj uncpoertionwh hieltehd ofitteaihban portiprois attdohgd to 4 Beel section of the return portion. A toe

10 end of the ribbon portion is attached to a toe section of the return portion. The golf club head has
a hollow interior, a volume ranging from 300 cubic centimeters to 600 cubic centimeters, a mass
ranging from 175 grams to 225 grams, and 5 coefficient of restitution ranging from 0.81 to 0.94.

Having briefly described the present invention, the above and further objects, features and
advantages thereof will be recognized by those skilled in the pertinent art from the following

15  detailed description of the invention when taken in conjunction with the accompanying drawings.
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16 January 2006 BRI EF DESCRI PTI ON OF THE SEVERAL VI EWS OF THE DRAW NGS FI G

1is afront view of the golf club of the present invenghﬂgn. FI 2006|A is.a
front view of the golf club of the present invention sh ﬂ@uaﬂﬁ

measur enent .for the aspect ratio. FIG 2 is a rear view of the golf club
head of FIG 1. FIG 3 is toe side view of the golf club head of FIG 1.

FIG 4 is a i ' f FIG 5 is
a top plan vwgﬁgﬁﬁbﬁﬁﬁﬁéﬁwgﬂﬁ%@?ﬂﬁﬁgﬁ%@ om vi ew of
the golf club head of FIG 1. FIG 7 is an exploded view of the golf club
head of the present invention. FIG 8 is a cross-sectional view along Iine
8-8 of FIG 5. FIG 9 is a cross-sectional view along line 9-9 of FIG 5

i Il ustrati (RIGE hés Hasat view of ke @of dlub of the presd: iavaiat i nvention. FIG 10 is
a heel side plan view of a golf club of the present invention illustrating

the Z axi n i £l ¢ i g -a-@al f club of
t he presen?lléhg%?]% ?)glr?ﬁfYlFﬁ/sgtfﬁlgqt@r%éltaRgfg{eg}%ssem %ggrygf a%?’gv. g:i % I 1is a
front plan vi e&oohﬁ;a gol f club of the present invention illustrating the
test HPSHFEVERDPHMTABEBH0nd YT and transformed head frame coordinates Yn

and ZH. FIG 1 IAis a toe end view of the golf club of the present

i nvention .iFIGu%tSréalteﬂh@eWIﬁthwlfdﬂbhﬁ%i@Eﬂﬁgilnate Z' and transformed head

frame coordinates XH and Zn. 13 -
FIG. 3 is toe side view of the golf club head of FIG. 1.

FIG. 4 is a heel side plan view of the golf club head of FIG. 1.
FIG. 5 1s a top plan view of the golf ¢lub head of FIG. 1.
FIG. 6 is a bottom view of the golf club head of FIG. 1.
FIG. 7 is an exploded view of the golf club head of the present invention.
FIG. 8 is a cross-sectional view along line 8-8 of FIG. 5.
.FIG. 9 is a cross-sectional view along line 9-9 of FIG. 5 illustrating the hosel of the golf
club head present invention.
FIG. 10 is a heel side plan view of a golf ciub of the present invention illustrating the Z
axis and X axis. |
FIG. 10A is a front plan view of a golf club of the present invention illustrating the Z axis
and Y axis. |
FIG. 11 is a front plan view of a golf club of the present invention illustrating the test
frame coordinates X" and Y" and transformed head frame coordinates Y* and Z".
FIG. 11A is a toe end viéw of the golf club of the present invention illustrating the test
frame coordinate Z” and transformed head frame coordinates X and Z". |
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.16 January 2006 FIG 12 is a front view of the golf club head of the
present invention illustrating the variations in thi ckng s _of g&%stri ki ng
plate. FIG 12A is a front view of an alternative golf B4R, t he
present invention illustrating the variations in thickness of the striking
plate. FIG 13 is a cross-sectional view along line 13-13 of FIG 12
showi ng face thickness ,varjation.. 14 16 January 2006 DETAI LED- DESCRI PTI ON,
OF TI M HVERH$ ¥ BRIt yigsn et ﬁﬁ@@ﬁ@iw@é ofithegresegt imventiopsilpsteatins theead t ha
has a high coefficient of restitution thereby enabling for greater '
di st amamatwis in Gpodkhedsadfithdstrikingtphate.he gol f ¢l ub head of the present
invention. The coefficient of restitution (also referred to herein as
"COR!'") i SFHE!EANseRontRYew BLar Atdr@itiv GoBRUM khedl of We prident Hveiftiy €in U, i's
the club head velocity prior to inpact; U2 is the golt ball velocity prior
to i < Whi LS. 7ZEEO: . I head vel ocityjust after separation
of t@ﬁ%%ﬁﬁg}ié‘%Paéarﬁlooﬁ%gtuggn%lkélg%assooétﬂ?e%%mglplﬂ%ghead; v2 is the golf ball
vel ocity-jglsé %f,ter separation of the, golf ﬁ%l. fromthe face of the club
head; and ElG-d3if8 craserestianahtienrlqngdinetldr i3ef 16t W showing fersithickesss and t he
club face. The values of e are limted between zero and 1.0 for systens
Wi t h vayiatioer gy addition. The coefficient of restitution, e, for a materi al
'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
val ue of e ' : :
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woul d be 1.0. The present invention provides a club head having a
coefficient of restitation ranging from0. 8 1 to O. Qi as neaﬁgied under
conventional test conditiont As shown in FIGS. 1-5, a g ?Ha@Fﬁ%

general ly designated 40. The golf club 40 has a golf club head 42 with a
hol l ow i nterior, not shown. Engaging the club head 42 is a shaft 48 that
has a grip 50, not shown, at-a butt end 52 and is inserted into a hosel 54
at a tip end 56. The RE4ATRERPESCREPIJONOH THE BYWENIEANof two conponent s,
a face conmponent 60, and an aft-body 6 1. The aft-body 61 has a crown
portion 62 and a sole portion 64. The club head 42 15 16 January 2006 may
al so be partitioned into a heel section 66 nearest the shaft 48, a toe

 be pa ! 0 ar : af t - .
fﬁgt ' on 68 ?n,%@ggsﬁ{lﬁgg&m%gsg{rea@&ae ao%blﬁaubglggd fhaf BR" HEFEIPHCILR QPPOSI te

ace conponent IS generafly conposed of a

singl e piece of tal,. and i s preferabl sed.of a forge t

o ettty BecePep ablnR o b GrGik o aatf TRLRF i trSeatl S Beaorthe ani um
material. However, those skilled in the relevant art will recognize that

t he f @cwserappationdyie seelfisiepbelagstintion (rso refrredita heremuash GOR tieddtermined
anor phous netals, vitreous netals, ceramcs, conposites, carbon, carbon

fi ber dyalmdfolibwittg dgubtietis materi al s wi thout departing fromthe scope and
spirit-of the present invention. Further, the face conponent 60 may be _
manuf actured through casting, forging,  mgchining, powdered netal form ng,
met al -i nj ection-nolding, and the Ilke.iﬁﬁgiface conmponent 60 generally
includes a striking plate portion (also referred to herein as a face
plate) 72 and a return portion 74 extending laterally i nward fromthe

~ perineter.o

s iy oy e 6o et BPHEC S W HBPERL” omeqst BrILFIBdoBGsan RO 1 he
| ot or Bihiobasciror te{hes idlesadlveloaFiuss aBei sSPuBOom TR golibal four e (bt iun 62
Thus. club head; v; is the golf ball velocity just after separétion of the golf ball from the face of the club
head; and e is the coefficient of restitution between the golf ball and the club face. |
The values of e are limited between zero and 1.0 for systems with no energy 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 present- invention #rovic_les a club heéd having é coefficient of rest-itution
ranging from 0.81 to 0.94, as measured under conventional test conditions; .
As shown in FIGS. 1-5, a golf club is generally designated 40. The golf club 40 has a
golf club head 42 with a ilollow interior, not shown. Engaging the club head 42 is a shaft 48 that
has a grip 50, not shown, at a butt end 52 and is inserted into a hosel 54 at a tip end 56.

The club head 42 is generally composed of two components, a face component 60, and an

aft-body 61. The aft-body 61 has a crown portion 62 and a sole portion 64. The club head 42
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the return 74 encircles the striking plate portion 72 a full 360 degrees.
However, those skilled in the pertinent art wll recogqéégn&§€?0¢§e return
portion 74 may only enconpass a snmall anmount of the striking at'e portion
725 such as 270 degrees or 180 degrees. The upper lateral section 76"
extends inward, towards the aft-body 61, a predeterm ned distance, d, to
engage the crown 62. In a preferred enbodi nent, the predeterm ned di stance
r angesndy aiso be partitiotedtiotola Igeel sacHon 6 mearpstdheshaibl 48, 8 topmsertiorh6d epmsitethench,
and nost preferably 0.5 inch, as neasured fromthe perineter 73 of the

st ri Kingel kaée6hand heear tction oNspposies tafsteeda®ondnt 60he upper | ater al
section 76. The perinmeter 73 of the striking plate portion 74 is defined as

the 16 16 j ' Yot gl he. . f
transi ti onst Fr s st ReR Yo s elers [HEbdsER oy BhBlepiee o Rt IS ierpbly
portion 72 to a plane sybstanti all e di,cyl ar .to the striKki | at e
Por t 1 GAmpssed offDpged dutal gt MSroREeRRE: e doted e ish el the
crown 62 along a substantially horizontal plane. The crown 62 has a crown
under tiportmonatédd. Woweher, thope siulled imibie relevant ag Wil recogaige thehthefacegpember
engagenent enhances the flexibility of the striking plate portion 72

al | owiniy bef Rimpds@l Gfastidr neReidls Sichns stekls @nbiphuls 0etalsTieresuomptaty candicshe
‘upper lateral section 76 are attached to each other as further expl ai ned

-~ bel owboxggg?i%?elzar{)@%,%glﬂ}()??&,%{gn Ht eerir@rftﬂt}ﬁﬁt@ﬁﬁlg HithYut REARR HomiitRlsedi t he

strikirng plate portion el lTateral sectioh 80 covers the hose
54 befoore .engagi ng an opt.ional ribbon section and .a bott section 91
of t hand BHET HLE POReg ATGRiOR nBUEher. B8y e GorPOREI R BT S BN SRt SR8 i 5-
attached to the sole 64, both the ribbon 90 and the bottomsection 91, as
" expl acstig rmingamechidisgapiwdsstbmetal fsming matdtipeefionsmeldieg, agd thedikends

. Inward a distance, d", fromthe perineter 73. At the other end of the face
conpomas fakRompohdift 60 @endrall einaludses btrikfng8ate poricndelsd adferrad to herein as a

| face plate) 72 and a return portion 74 extending laterally inward from the perimeter of the
striking plate portion 72. The striking plate portion 72 has a plurality of scorelines 75 thereon. |
In a preferred embodiment, the return portion 74 generﬁlly includes an upper lateral
section 76, a lower lateral section 78, a heel lateral section 80 and a toe lateral section 82. Thus,
the return 74 encircles the striking plate portion 72 a full 360 degrees. However, those skilled in
the pertinent art will recognize that the return portion 74 may only encompass a small amount of '
the striking plate portion 72, such as 270 degrees or 180 degrees.
The upper lateral section 76 extends inward, towards the aft-body 61, a predetermined
| distance, d, to engage the crown 62. In a preferred embodiment, the predetermined distance
ranges from 0.2 inch to 1.0 inch, more preferably 0.40 inch to‘ 0.70 inch, and most preferably 0.5
" inch, as measured from the perimeter 73 of the striking plate po;tion 72 to the rearward edge of |
the upper lateral section 76. The perimeter 73 of the striking plate portion 74 is defined as the
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section 82 is attached to the sole 64, both the ribbon 90 and the bottom
section 91, as explained in ,greater detail below The S | | section
82 extends inward a distance, d"', fromthe perineter %@3 Eﬁgﬁ%@%r

| ateral section 78 extends inward, toward the aft-body 61, a predeterm ned .
di stance, d', to engage the sole 64. In a preferred enbodi nent, the
predeterm ned di stance ranges from0.2 inch to 1.0 inch, nore preferably

0. 40 paiahof iaf6st6R wikedthedaek JBRiponert@aFRBItHonS fon @ﬁi&ne &&stﬁﬁaﬂgﬁﬁﬁma k®m t he

perimeter 73 of the striking plate portion 72 to the edge of the | ower

| at er gl [ 78, §%§ P@gﬁgﬁg{- ‘Ehﬁ 'M!' .h

stri klelr?g:;s p; aét %B% ro'?tll%n %a:ﬂ OW Nng ?%W@g@ét ér t{):(l%lg%(:lf I Ci gﬁat%;m&w&n‘
restifution. The sole portion 64 has sol e undercu 4a for placement 17
16 Ja PS?S%weambbasttﬁ%%aﬁewaOf&&F 60 gcass therrana 2 lgns b BRE Poweor

| ateral section 78 are attached to each other as explained in greater

det ai horlzontshplame el heforovsn 49 hasla crowpruaider pdstipn 63apbichds placed vader thgtraturn
material, preferably a conposite material or a thernoplastic material

Howe vigdrtion M4.28uct dnghgdhidnt eniembactheBlekibilithe f éfetstilady phde pértios gRNSWHOf a
very-light weight nmetal such as alum num magnesiumor tin. The aft-body 61
'S Pfo?LEFe%%léoéﬁPféﬁ?&ﬁrHétﬁﬂﬁ&A? rﬂé%?o% gé%ﬁ WP ePEbterBPs%l:H?& 760 8hched

nol di'ng, restn 1 nfusion, 1njection nolding, conpression nolding, or a
simlar process..|In a preferred 0Ges the face_ . conponent 60 with an

S aedp sablt ek 2 it S RIEGI GrIogr AT e et R A0 S aP Ry, 1S bl aced
wWithin anold with a preformof the aft-bodﬁ 61 for bladder nolding. The

© r et urpspodicutsn tortheisrikigg pletedpositnn 73, pné the heeblatanal sgeférsy hicoveor the basel 89a and
64a. Al so, the adhesive filmnmay be placed on the undercut portions 62a
and Gébre Anggaiday optiphalGtishowistdtion dohadhlduowm sdatien DO e soleeporfisiebHoim and
face conponent 60, is pressurized wthin the nold, which is also subject to

heat iif0an body 61. The heel lateral section 80 is attached to the sole 64, both the ribbon 90 and the

bottom section 91, as explained in greater detail below. The heel lateral section 80 extends
inward a distance, d”’, from the perimeter 73.

At the other end of the face component 60 is the toe lateral section 82. The toe lateral
section 82 is 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, ", from the |
perimeter 73.

The lower lateral section 78 extends inward, towérd the aft-body 61, a predetermined
distance, d’, to engage the sole 64. In a preferred embodiment, the predetermined distance ranges
from 0.2 inch to 1.0 inch, more preferably 0.40 inch to 0.70 inch, and most preferably 0.5 inch, as
measured from the perimeter 73 _of the striking plate portion 72 to the edge of the lower lateral
section 78. Such engagement enhances the flexibility of the striking plate portion 72 allowing
for a greater coefficient of restitution. The sole portion 64 has a sole undercut 64a for plécement
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The co-nol ding process secures the aft-body 61 to the face conponént 60.
Alternatively, the aft-body 61 is bonded to the face Cﬂ onent 6&% usi ng an
adhesive, or nmechanically secured to the return portio 2R 2008 own
portion 62-of the aft- body 61 is generally convex toward the sole 64, and . .
engages the ribbon 90 of sole 64 outside of the engagenent with the
face' nenber 60. The crown .portion 62 preferably has a thickness in the

range idefthe #hinQpdtidid 94.1 Thdsole64 endiefiewablajerilRetdin 78 40 aRached G 8 i nch
to 0.070 inch, even nore preferably in the range of 0.028 inch to 0.040

I nch, : hi ckness of 0.030 inch. The sole portion
otlﬁeg‘gf Wtﬁxﬁg& E‘L L2} Xetgﬁlﬁeléwt

64, inc tom section 91 and the optional ribbon 90 which is

subst-anti al rpendicul ar to the bottom sectjon 91 referably has a

Tht cknoss. AR qB ]S Breltrabl somgonr i Remetsh Brtsah shuFaBbiR sampttte: ange
of 18 16 January 2006 0.025 inch to 0.070 inch, even nore preferably in the
r ange ragteriel 0P 8 themelap lastiQmeiggal. nHlawersr imarsaltgnative eabogdintent, the efitholdp 6 és of
0.030 inch. In a preferred enbodi nent, the aft-body is conposed of a

pl ur alcbinposdd olaivesy-iEhteregtitmegal suyp b aluhyinghXmagnesenesr . Ths afisbiely GSs
disclosed in U S. Patent Nunber 6,248,025, entitled Conposite Golf Head
And ' | 115; ' t .ef erence in
Ts chriaaphm AR AEA Mt B e B e e B B o
portion 62. The. sole portion 64 of the aft-bod 1 optionally has recess
55"t Secicinaislfiok, copbasda Bofiing or 3 Sfisant s i RS Ppckoss o foc
preferably com§o$ed of a light weight netal such as alum num

Al t er pempemsng 50 with aagidbesivatilm os thesntepepogéatest the rawmpdréop74sisipdacedt eri al .
The sole plate 95 may have graphics thereon for designation of the brand of
cl ub el Hfnbld itk préfofin iof thesifirieddy dihfer bkdiawnslding! iThe rdtarmoportiba 7¢lisib head
42 of the present invention.

placed and fitted into the undercut portions 62a and 64a. Also, the adhesive film may be placed

| on the undercut portions 62a and 64a. A bladder, placed within the hollow interior of the
pfefofm and face component 60, is pressurized within the mold, which is also subject to 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 ponioﬁ 62 of the aft- body 61 is generally convex toward the sole 64, and
engages the ribbon 90 of sole 64 outside of the engagement with the face member 60. The crown
portion 62 preferably has a thickness in the range of 0.010 to 0.100 inch, more preferably in the
range of 0.025 inch to 0.070 inch, even more preferably in the range of 0.028 inch to 0.040 inch,
and most preferably has a thickﬁess of 0.030 inch. The sole portion 64, including the bottom
section 91 and the optional ribbon 90 which is substantially perpendicular to the bottom section
91, preferably has a thickness in the range of 0.010 to 0.100 inch, more preferably in the range of -
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The hosel 54 is disposed within the hollowinterior 46, and is |located as a
part of the face conponent 60. The hoses 54 may be corrzgéed of &ﬁil m | ar
material to the face conponent 60, and is preferably s ?'é"i?r*% e face
conponent 60 t-hrough welding or the |ike. The hosel 54 nmay also be forned.
with the formation of the face conponent 60. A hollowinterior 1 i 8 of the

hosel 54 i.s def] . by a hosel 1. 120 that fo .taperi.ng.tube fromthe
hport Ssact 4 REF ighSven tars rsrabin s aogt of R Einsh i oAl nchngnd el
wal | 120 does not engage the heel lateral section 80 thereby |eaving a

voi d préfetsblyhaga thitkness o€ V.03 inchi 0 apreferrpd cmbedimesnt, dheafi-bedyt issamposed ofhe
shaft 48 is disposed within a hosel insert 121 that is disposed within the

hose! a3uraBycit plics bopelpregsasitalliAlx anskven phes, Sdclpasadistdssed iDEXS. iPateao- pendi ng
U S. Patent Application Nunber 09/652,491, filed on August 31, 2000,

ent | t haghifpliad8loss. MitkitaBaglostl ORI HUN A1 RRASIAOP MaRRbQrin! WibELeDY

I ncor porate y’referenc r e hoselb4 1s located rearward from

the striking 19 16,Janyary 200 l.at e rtion 72 in gqrder tq.allow for
conp paitsagptoed b Ffiede i Rt BRe botiin Pt Binclnionttor
ball. In one enbodinent, the hose! 54 is disposed 0.125 inch rearward from
the  sawidrilithrcrpwapertiuy 43. othezple portion 6# of Hie alebedit 6 lheptinnalhehasiprecess 93
di sposed within the hollow interior 46 of the club head 42. In a preferred

enmbodifsremchmidit ofrisgletpiatg Oheidbeto. T2 sole pits P6 seprefenaili eompdsediodn lighwr f ace
of the ribbon section 90 of the sole portion 64 in order to increase the

. ' i | i40.
”Dm?mwe%% h{ggé tsﬂé . ?@g%n@gﬂ% F Rlterhi¥gy i @ﬁ@goxgbla%r ?%’istcﬁn‘@t)s ! hﬁ‘agﬁﬁriblfhled&él

However, he pertinent ar recogni ze that-

' o mefeeDC LRy e Pate Fpedbis sibce IS R 1 B Aot Cn ARt ey o

gravity, nonent of inertia, or other inherent properties of the golf club
40. Thdt.wei ghting nenber 122 is

FIGS. 8-9 illustrate the holiow interior 46 of the club head 42 of the present invention.

The hosel 54 is disposed within the hollow interior 46, and is located as a part of the face
component 60. The hosel 54 may be composed of a similar material to the fa_ce component 60,
and is preferably secured to the face component 60 through Weldipg or the like. The hosel 54
may also be formed with the formation of the face component 60. A hollow interior 118 of the
hosel 54 is defined by a hosel wall 120 that forms a tapering tubé ﬁom the aperture 59 to the solé‘
potion 64. In a preferred embodiment, the hosel wall 120 does not engage the heel lateral
section 80 thereby leaving a void 115 between the hosel wall 120 and the. heel lateral section 80.
The shaft 48 is disposed within a hosel insert 121 that is disposed within the hosel 54. Such a
hosel insert 121 and hosel 54 are described in co-pending U.S. Patent Application Number

- 09/652,491, filed on August 3 1., 2000, entitled Golf Club With Hosel Liner, .which pertinent parts

- are hereby incorporated by reference. Further, the hosel 54 is located rearward from the striking
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preferably tungsten | oaded film tungsten doped polyners, or simlar

wei ghti ng nmechani sns such as described in co-pending U g.agﬁge?b 6
Application Nunmber 09/474,688, filed on Decenber 29, 15 d, it ?ed A
Conposite Golf  Club Head Wth An Integral Wight Strip, and hereby

I ncorporated by reference in its entirety. Those skilled in the pertinent
art wll recognize that other high density materials may be utilized as an
opt i orilpteperiémn Thin erderserllom fapcemplisyge of thy strikiogplatepatiopd2 dndngpact of
the present invention. FIGS. 12, 12A and 13 illustrate enbodi nents of the

pr esenwith nyeifttiatin haré agbadinrnt, dlid lanel 34 & Rgspobédck 125 mchfredrivardtesm g pl ate
portion 72. The striking plate portion 72 is preferably partitioned into

el I'i ptduGRhehefd PitFiongach having a different thickness. In a preferred
enbodi ment " i n I ch the face conponent 60 is conposed of a titanium or

titaniumallo terial,. a centr .el.liptical .region 102 preferably has -
the great eéﬂﬁﬁﬁ!@ﬁ&éﬁ@ﬂgfﬂ?ﬁ%@g? fsr%ﬁ? ?"h"éthflh&‘% hPﬁ"W.‘B@gor ﬁ”'i heclub
preferably fromO0.103 inch to 0.093 inch, and is nost preferably 0.095

i nch. head #2sin pprefgrefiambadimemote vonghtingmembadi23ris dnospdehdhabiteridnas t he
next greatest thickness that ranges from0.097 inch to 0.082 inch,

pr ef ersatfage éfftheniBbaD&ection RO botHe. OB artiehe4 Binekdestornaieadey thé fioalehy o Giné86
inch. A second concentric region 106 preferably has the next greatest

thi ckngagohdalnd @ém&soffgfmy%f@%gpoimﬁm Oy&oﬁg&ritﬂs& skRIGT R bl do R O- 078

inch to 0.070 inch, and is nost preferably 0.074 inch. “Athird concentric
region 108 preferably has.the next eat est. .t hickness that ranges from
0- 090 M AP G- 0 229 KERE ¢ FEPEh Ly Sre T bHom VPR ABTYAh AL B Hoxt
greatest thickness that ranges from0.069 inch to 0.061 inch. The
© per i pREcyd feetherrloeations g€ therchieb radi43te prder éqyindinence g conter ¢fgravitypmomsher y
region 110b_ if the face conponent 60 is conposed of steel or a steel alloy
mat er bfilnertid) er otheninhalenepriopgaties af thp golfichub 40 2THaweightifg tlendss1 I is
approximately 0.060 inch, and the concentric
preferably tungsten loaded film, tungsten doped polymers, or similar weighting mechanisms such
as described in co-pending U.S. Patent Application Number 09/474,688, filed on December 29,
1999, entitled A Composite Golf Club Head With An Integral Weight Strip, and hereby
_incorporated by reference in its entirety. Those skilled in the pertinent art will recognize that
~other high density materials may be utilized as an optional weighting member without departing
from the scope and spirit of the present invention.
FIGS. 12, 12A and 13 illustrate embodiments of the present invention having a variation
in the thickness of the striking plate portion 72. The striking plate portion 72 is preferably
partitioned into elliptical regions, each having a different thickness. In a preferred embodiment
in which the face component 60 is composed of a titanium or titanium alloy material, a central
elliptical region 102 preferably has the greatest thickness that ranges from 0.110 inch to 0.090
inch, preferably from 0.103 inch to 0.093 inch, and is most preferably 0.095 inch. A first
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regions are thinner simlar to-the thinning concentric regions for a
titani um face conponent 60. The variation in the thick9§§%P&% Eﬂﬁ;striking
plate portion 72 allows for the greatest thickness to be 'Y Huted in
the center ‘1 1' 1 of the striking plate portion 72 thereby enhancing the
flexibility of the striking plate portion 72 which corresponds to |ess
energy loss to a golf bal | -and a greater coefficient of restitution. As
ment i opegnpicaegiond ¢ praferablydwe theaiepb areatesotbickness that sangss fromd}.@¥binth m a rod
of nmetal material. One preferred forging process for manufacturing the

face QMIPGHE)proferabigtiran® 01000 inhao OpS2dhely abld & mBetpeeferabiyrl.d8santiom Nunber
09, 548,531, filed on April 13, 2000, entitled Method For Processing A

Stri kKg0gnflat@nk refioffdbb ng%blmﬁth%t BRAEREYhIREXS ﬂg‘{tg&x%gss BY¥m ghg ence

in its entirety. ternatively, the face“conponent 60 I t fromnolten
netal .ip.a hod such as . th L1-kn l.ost-wax casti net .._The

ot a i8S pJY . Bietctady sl .08 sk dP A0 160K, ATl RS P e i o
such as: al pha-beta titaniumor beta titaniumfor forging and 6-4 titanium
for Adbird sgneenfricaegianilP8 pyeferablydagtheanexit gregtess thicksess dhad anges fremHb90 |

7 wel | -known steels such as a high 21 16 January 2006 strength steel all oy.

An anbichi®097imihal A petighery fegiomt 1 1@prafieibly basathe neit grearsst thidkakbssithat ridpes f ace
‘conponent 60. Yet further, the face conponent 60 is conposed of a vitreous

met al 8 pcdk)@ﬁinlzﬁ EH‘O.OQ%BHJ ThE Pl&ﬁéehe?%h%gn inBlugkeloe ﬁkﬁ?fﬁsgir H¥on 110a and heel

ni cke osphor ous, t he skilled in pertinent art wll
br o SRR FRRER A O0iiE M o SBPEPT P SRR G SfRE B SR ALY BRcrife e
present invention. Additional nethods for manufacturing the face conponent
- 60 i nesntraleelipticnl peftiond 02 Aeea thidmssreimppeximeshi Q060 meh.oanddhe ermeemiria)| |
super-plastic formng the face conponent 60 froma flat sheet of netal,
mac hi regiogs bieehinaeesiniaponinthifing careatrieatgidndfop akitafiumeice|compoderdt 6k e

The variation in the thickness of the striking plate portion 72 allows for the greatest thickness to

be distributed in the center 111 of the striking plate portion 72 thereby enhancing the flexibility

of the striking plate portion 72 which corresponds to less energy loss to a golf ball and a greater

coefficient of restitution.

‘As mentioned previously, the face component 60 is preferably forged from a rod of metal
material. One preferred forging process for manufacturing the face component is set forth in co- '
pending U.S. Patent Application Number 09,548,531, filed on April 13, 2000, entitled Method
For Processing A Striking Plate For A Golf Club Head, and hereby incorporated by reference in

its eﬁtirety. Altematively, the face component 60 is cast from molten metal in a method such as
the well-known lost-wax castiné method. The metal fof forgiﬂg or casting is preferably titanium
-or a titanium alloy such as aIphé—beta titanium or beta titanium for forging and 6-4 titanium for

casting. Alternatively, the metal is stainless steel or other well-known steels such as a high
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‘manuf acturi ng nmethods. The coefficient of restitution of the club head 42
of the present invention under standard USGA test condiéi ons \MZM%; a given
bal | ranges from approxinmately 0.81 to 0.94, preferably!®/dMa2¢%%m 0. 83
to 0.883 and i-s nost preferably 0.87. Additionally, the striking plate
portion 72 of the face conponent 60 has a smaller aspect ratio than face

pl ates of the prior art. The aspect ratio as used herein is defined as the .
wi dt hstrength steelallole Anarorphaps aeedelipiloy keyed an gditiong metghmateral ok the fage shown
in FIG A In one enbodinment, the wdth wis 78 mllinmeters and the

hei ghtompdisend80.nkt fumhes tie féetontgpaenidPrcbmpasédofaf vittedR Bnetdirsuch as iron-
conventional golf club heads, the aspect ratio is usually nuch greater than

7. .. g&ron%ggg;lcggpir{lﬁpkarﬁggﬁaﬁ, HREAT HRIsFh SR HA e 1l YRSseRRHAleAT aRPect

ratio of 1.9. Th riking platé portion 72 of the present invention has

an aspect ratio.that is reater. than 1. 7.-T ratj o-.0f the

ot e oRtrERe P e ant S B T Ml P9 B p e B AP EGho B G B ol
aspect ratio of 1.3. The striking plate portion 72 of the present

i nveninveriiqnswitkeut dsparting Gpuythe feops ©8 SPIpE OE the DEeseBl IMYERHOD. The face area of
the striking plate portion 72 of the present invention ranges from 4. 00
squar e 22 Addiliansiansth@®06r imaninfastuting theSRcs cprapaennéhmsiudeformipg dfedhabl y
from 4.95 square inches to 5.1 square inches, and nost preferably from Z99

squar & HniRe60 Som Ofat SASR bEmENE Naser pilRicChoHRing RS0 chpdiRat 60 ORI flat

I nvention also has a greater volune than a club head of the prior art

whil e i nt ai.nin weight that (s . ' ' .0 that of the
pri orShg%toneltﬁ‘eE%B Te tg? %"’lpﬁ&mg?%hﬁgggo%gs %‘ﬁic{lfﬁgag&exégtjﬁﬁ g{ldn%/lg%t i on ranges
from 300 cubic centinmeters to 600 cubic centineters, and nore preferably
r angeBapHaBnsmethgEs-c centineters to 5 10 cubic ‘centineters. The wei ght

of the club head 42 of the present invention ranges from 165 gains to
The coefficient of restitution of the club head 42 of the present invention under standard

USGA test conditions with a given ball ranges from approximately 0.81 to 0.94, preferably
ranges from 0.83 to 0.883 and is most preferably 0.87.

Additionally, the striking plate portion 72 of the face component 60 has a smaller aspect
ratio than face plates of the prior art. The aspect ratio as used herein is defined as the width, “w”,
of the face divided by the height, “h”, of the face, as shown in FIG. 1A. In one embodiment, the
width w ié Té millimeters and the height h is 48 millimeters giving an a-spect ratio of 1.625. In |
conventional goif club heads, the aspect ratio is usually much greater than 1. For example, the
original GREAT BIG BERTHA® driver had ar aspect ratio of 1.9. The striking plate portion 72
of the present invention has an aspect ratio that is no greater than 1.7. The aspect ratio of the
presenf invention preferably ranges from 1.0 to 1.7. One embodiment has an aspect ratio of 1.3.
The striking plate portion 72 of fhe present invention is more circular than faces of the prior art.
The face area of the striking plate portion 72 of the present invention ranges from 4.00 square
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22-5 grans, preferably ranges from 175 grans to 205 grans, and nost
preferably from 190 grans to 200 grains. The depth of | B&ad 42
fromthe striking plate portion 72 to the rear sectio-nagﬁaﬁtﬁaﬁgrom
portion 62 preferably ranges from3.0 inches to 4.5 inches. The height,
"I'T, of the club head 42, as measured while in striking position,

pr ef er abl _ es from2.0 inches,t 3 I nches,, and 4 s _nost. preferably
B S aSnchentost Ssatus taches. e prgreranie Bomt I adiirinopddh o hel R A Be
to the heel section_66 preferably ranges from4.0 inches to 5.0 inches, and
nor e mqst preéraily from 499 aqunssinchgsdg 3.000sqaA incheA i | | ustrate the axes of

i nertia through the center of gravity of the golf club head. The axes of

i nertia arphedess Boadtebhe Mressid inkenfihieal¥o had sgreateenalanderthan 4 &leb héad o ng
plate portion 72 through the center of gravity, CG and to the rear of the

gol f el ¥2nsiTihing’a 34 EuPillyhBivaREt REMEI GFhSFidfart he gol f
cl ubﬂﬁeﬁr%ﬁ%lﬁ%ﬁaﬁ t eg%g)r%%rtﬁg#%&?g%i ty, ég‘l and to the éﬁé%l section 66
of t o] f cl e 42 . The Z axi.s ext.ends fromt crown portion 62

t hr ﬁﬁﬁ%h@%ﬁﬁ%&u@&ﬁfﬁfﬁ@? PREeDt I ubgn faﬁl@e%gf’@ r ‘ﬂ'ri’bcnccgﬁme,&? et i ned
in Go4( Cub Design, Fitting, Alteration & Repair, 4 h Edition, by Ralph
Mal t 6O0 cltie ceansimeders,cind grere ipraferably rerges &iomp3 Steibic catimaters b0 abih head i s
a point inside of the club 23 16 January 2006 head determ ned by the

ver t g&imetéts eTheweighnobthe tiub Head AR béthegiresent inhattiontranges! frdm héhgratna ltances
when suspended. A -nore thorough, explanation of this definition of the

centgssg %ﬁwgf :?r\éfe%e r1§r fngl ﬁl&hﬁ?‘ﬂ gﬁﬂnﬁy F05Qriths, P88 it pfirtrhb)Fronfl SREabdson &

Repair. ‘ten gravi e nonment of inertia of a golf club head

L r antr otsgr o Lo el o st Rest oS ipe SRRE G RO PR %1 o
The center of gravity of a golf club head may be obtai ned using a
section of the crown portion 62 preferably ranges from 3.0 iniches to 4.5 inches. The height, “H”,
of the club head 42, as measured while in striking position, preferably ranges from 2.0 inches to
3.5 inches, and is most preferably 2.24 inches. The width, “W”, of the- club head 42 from the toe
section 68 to th¢ heel section 66 preferably ranges from 4.0 inches to 5.0 inches, and more
preferably 4.6 inches.
| FIGS. 10 and 10A ustrate the axes of inertia through the center of gravity of th§ golf
club head. .The a;xes of inertia are desigﬁated X, Yand Z, The X axié exteﬁds from the striking | -
plate portion 72 through the center of gravity, CG, and to the rear of the golf club head 42. The
Y axis extends from the toe section 68 of the golf club head 42 through the center of gravity, CG,
and to the heel section 66 .of the golf club head 42. The Z axis extends from the crown portion
62 throﬁgh the center of gravity, CG, and to the sole poftion 64.l
As defined in Golf Club Design, Fitting, Alteration & Repair, 4™ Edition, by Ralph
Maltby, the center of gravity, or center of mass, of the golf club head is a point inside of thé club
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‘center of gravity table having two wei ght scal es thereon, as disclosed in
co-pending U S. Patent Application Nunber 09/796,951, fjled on ruary
27, 2001, entitled High-Monent OF Inertia Conposite GbFéJQﬂTﬁyz d her eby
i ncorporated by reference in its entirety. If a shaft is present, it is
renoved and replaced wth a hosel cube that has a nmultitude of faces normnal

to the axes of. t ol f.cl.ub head. G ven t | f head, .
the sBRLENGRTEGH GrHEYraiseBmeraon A e s Fhetnd A Al beisshs O
head when t he gé)lf club head is glpa(;ed on both scal es sinultanegously and
wei ghadenisuingndeds adcmioze therough cxplapghon efifiisdetinitign of the, Gepter PH&AVIRE wei ght
scales are parallel to the earth's gravity allow ng the weight distribution

al ong peagdediini@af Chd DaignpEirting, cllleatténh & Regairer ni ne the | ocation of the
center of gravity where: WAO WBO Weight wi thout head (fixture) and WAH,

e e g e gl At iy o
const rmaciag&réd 'usfiﬁ'gl a rf.;e-g g%}-%d, YT% Z2 ), >§n& gle‘%‘%qn%%eci to'a l%aﬁdrr'ah:?e_ (géﬂ, me 2“),2 as
shown in FIGS. 11 and 11A. The center of gravity of a golf club head may be obtatned using a
center of gravity table having two weight scales thereon, as disclosed in co-pending U.S. Patent
Application Num.ber 09/796,951, filed on February 27, 2001, entitled High Moment Of Inertia
Composite Golf Club, and hereby incorporated by reference in its entirety. If a shaft is present, it
is removed and replaced with a hosel cube that has a multitude of faces normal to the axes lof 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. The weight
scales are parallel to the earth’s gravity allowing the weight distribution along each direction to
be calculated to determine the location of the center of gravity where:
W o, Weo: Weight without head (ﬁxture)
and
Wan, Wan: Weight with head
The X axis location is determined using the following equations:
SMpa =0 =(Wau~ Wao) -1 W

r=(Wpu=Weo)/
W




The Y axis location'is determ ned using the follow ng equati ons:
EMA=O(WBH-WBO) | --rWr WRo) | WConstraint: 1+d1:r+YT(iIg 2 V\H. %ﬁo) | + 1
+dl W2 The Z axis location is determ ned using the fol dWlﬁﬁyga tions:
EMA= 0 =(WBH-WBO I -rWr=(Wal W)l Constraint: 1+d,.=r+ZTCs 2 25 16
January 2006 Z Tcg = (W~1 -W) 1 2|1 - dl Once the test franme coordi nates
are determned, they are transforned to head frame coordinates using the .
foll owi ng equations: XH = ZT ~g C$OBHAOE xcq cos (odie) + Ycg Sin(odie)
- d,/tan (oG ie)
l+dl=r+XTcg+S+Q
2 2

X7 = (Ways ~Wpo) /+§ +d -1 - dy

The Y axis location is determined using the following equations:
IMA=0=(Wpy—Wgo)! —1W

r = (Wpu = Wso) /
A%
Constraint:

I+d =r+YTcg
2

Y= (Wau—Wno)! +[ +d,
: W 2 -

The Z axis location is determined using the following equations:

ZMao= 0 =(WBH—WBO)I.—1‘W

I'=(_W_B%—WB())Z

Constraint:

.l_+dl=r+ZTcg
2 -
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ZHcg - = Xcg sin (cclie) + Ycg cos(cclie) +dz or: H Ycg ZHcg 00
cos(cciie) Sin(oclie) L sn(cclie) COb(oclie | xT 0 0 YTgg +.7. 1/ (oclie)
0 JLZTgj 1 The nonment of inertia is neasured using an Iﬁgf@P%@¥§EQ§ic

Monment of I'nertia machine: The machine has a rectangular plate with

- adapter holes spaced 0.5 inch apart fromeach other. The rectangular plate
is mounted on the machine to allow oscillation thereof A golf club head 20
is placed on tlhe-rectangul ar plate and the tinme for one oscillTat]on period
is nmeasured by the machine. TEE . os(WhiaWsgni+iad,is directly refated to
the moment of |inertia of the golf club¥head &bout the axis of rptation of
the machine, which in effect is a single degree of freedomwth [he
restori ng f or ge gnnnr:\f ed h\]l a-torsional Qpl"l ng- 26..16 'I:-\nll:-\r\l 2D06 By
changing the orientation of how the golf club head is nDunted on the plate,
the desired nonent of inertia may be neasured for an axis. N ne different
orientations are required to generate an inertia tensor, and since the
nonment of inertia neasured includes the plate and the

Once the test frame coordinates are determined, they are transforme_,d fo head‘franie

coordinates using the following eguations:

H _ T
Xcg'— ch

Yg=  Xeg c0s (o) + Yo sin(ocpe) - do/tan (ocie)
ZR = Xeg sin (ociie) + Yeg cOS(sciic) + d;

XM, . 0 0 1y X 0
Y, = cos(oCie)  sin(cce) 0 Y b+ z 1/tan(ocyc)
ZH, sin{ecye) cos(cCre) 0 AN 1

The moment of inertia is measured using an Inertia Dynamic Moment of Inertia machine.
The machine has a rectangular plate with adapter holes spaced 0.5 inch apart from each other.
The rectangular plate is mounted on the machine to allow oscillation thereof. A golf club head
20 1is placc;,d on the rectangular plate and the time for one oscillation period is measﬁred by the
machine. The oscillation time is directly related to the moment of inertia of the goif club head
about the axis of rotation of the machine, which in effect is a single degree of freedom with the

restoring force generated by a torsional spring.




adapter, nine additi-onal nmeasurenents are required to neasure the baseline
nmonment of inertia of the initial setup. The nonent of inertia of the golf
club head is the difference between the neasurenent takiéanudry 200€ gol f
cl'ub head, adapter and plate and the internal rotating mass of the nmachine,
and that of the just the adapter and plate and the internal rotating mass
of the machine. For _the nine neasurenents done with the gﬁlf cl ub head,

the ori ent aBY shangipeshe pEcntaiprof hovotheigollutohardds moptedon q plate, GA desieed

rectangul ar plate depends on the center of gravity of the particular golf
cl ub hmashenfléfaneriia enaydesncasured for an axiso U¥int éferontf ordntatiohead raquiret ke sane
for orientation and the location of the adapter. The nmachine has a center

of  gr aydnkyatdtPinBRIAREsoR fand isBE HetnPhaRt R Rdra ﬁﬁhﬁ%ﬁxﬁlﬁd&eﬂt@g{’a@é ﬁ{dtﬂ l'es on
the rectangul ar pl ate that place the center of gravity closest to t e axis

Cheor cRepF O TRFRpT PRI S G Rhired FERRARE BRI o hE oRutinofSy ©

gravi t&l1 of .the golf cI ub head. This wi |l é ield an inertia tensor about the
cent erihgnitizlggtupy Thamament of ingrtip of thegaif ¢Iub headhisdhe difersnge betvgemid6ut  any
axis to be calculated for the golf club head. 27 1 6 January 2006 Tabl e One
HeadVahesseidheetkaikeh Witb i salf eleb hidd s@pRivind platé Brdthesstemnal rotating mass of

Ex.1430cc2701979g739g0. 85Ti 6-4cast 510cc285g2009g8590. 896Ti 10-2-3' Forge d
Ex. 2 5&9&@8@5&1&9&%{1@% #R4 AR theddapRE G fiplate and the internal rotating mass of the
machme For the nine measurements done with the golf club head, the orientations are the. same
from head to head, the position on the rectangular plate depends on the center of gravity of the
particular golf club head. The nine measurements without the golf club head are the same for
én'entation and the location of the adapter.- The machine has a center of gravity and moment of
Inertia program to calculate the adapter holes on the rectangular plate that place the center of
gravity closest to the axis of rotation, thereby minimizing error. The program uses the parallel
axis theorem to account for the axis of rotation not containing the center of gravity of the golf

club head. This will yield an inertia tenisor about the center of gravity, which in turn allows the

moment of inertia about any axis to be calculated for the golf club head.
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Ex. 3Steel Table Two Head. |l zzl xyl xziyz Ex.12800254542831977128

Ex. 2323226314263230- 116246 Ex. 331812663424368- 142246 Tat?hgaOn %{) & S t he
vol une of the golf club heads 42,, the overall weight, U\%ﬁfrﬁ of the
head wi t hout wei ght nenbers, the mass of the weight nmenber 122, the
coefficient of restitution 4 CO") or a, ,zcP.Jn fromO to | using the
USC=A standard test, the material of the face conponent, and the process
for manufacturing the face conmponent,fif onexample | is a 430 cubic

centi rret er golf club head 42 wei gh| ng 270 gr ams. The face corrponent 60 is

of B sada alSae T M TR M T BB VSt T COR, TLAGHRE [obrobssiior T
angl € Bl el A@éﬁ: dparzgﬂg and ];97& e_lof §Z3Epnrp fihp hTiIQJ‘i!& rladfasE iis | |
inchds and]the rolll radids is 10 ijnches. The ert|c§l di stdnce "h" of the
club [head ¢f5160anp! @86g iis 2008 i nchesg85gnd t he).8Acst Fide-2-WV| Fearged 46
I nchggy £xanple 2Jis a 510 cublc dentinmeter gplf clulehgad |42 wel ghi ng 285
gr anyg EngeT,S?ﬁ&Ec conNpeRent 6Q0| nposgq of ai foged tSfe@ln' ”Forg{edﬂ8 16
Januaty—2006—16=2-3nateriat—Theaft uuuy 6% s cofrposedof —a—prural ity of
plies of pre-preg. The bulge radius is 11 inches at71 the roll radius is
10 inches. Exanple 3 is a 510 cubic centineter golf club head 42 wei ghi ng
285 grans. The face conponent 60 is conposed of a forged high strength
steel alloy, aernet steel, material. The aft body 61 is conposed of a

u

oc:O-|

plurality of plies of pre-preg. Table Two
Head Ix - Iyy izz Ixy Ixz iz
Ex.1 -~ 2800 2545 4283 197 . 7 128
Ex.2 3232 2631 4263 230 -116 246
Ex. 3 3181 2663 4243 68 -142 246

Table One lists the volume of the golf club heads 42, the ovex;all weight, the weight of the
head without weight members, the mass of the weight member 122, the coefficient of restitution
(“COR™ an 5 <oale from 0 to 1 using the USGA standard test, the material of the face
component, and the process for manufacturing the face component 60. Example 1 is 2 430 cubic.
centimeter golf club hegd 42 weighing 270 grams. The face component 60 is composed of a cast
titaniufn, TI 6-4 material. The aft body 6% is composed of a plufality of piies of pre-preg. The
golf club head 42 has a loft angle of eleven degrees and a lie of 54 degrees. The buige radius is
11 inches and the roll radius is 10 inches. The vertical distance “h” of the club head of example 1

115 2,09 inches, and the distance “w” is 3.46 inches. Example 2 is a 510 cubic centimeter golf

club head 42 weighing 285 grams. The face component 60 is composed of a forged titanium, Ti




The golf club head 42 has a |l oft angle of nine degrees and a lie of 54
degrees. The bulge radius is 11 inches and the roll gég n' %86 nches.
The vertical distance "h" of the club head of exanple sy, anhes

and the distance "wW' is 3.56 inches. Table Two |lists the nonent of inertia.
for exenplary golf club heads 42 of Table One. The nonment of inertiais

- t f
0 ven 95 SRESECTh Pt S il S S B B B, BT
it DRIEER T BRSO T

Y direction, and 1.307 inches in the Z direction. In general, the nonent of
i ner t ichib head 42 aisighing 285 gamsi The tace chmpguint 6¢ lindenigesdd 4Pa ﬁdrgedlhgh ptrapeint
invention will range from 2800g-cn2 to 5000g-cnx, preferably from 3000g-cn?

t o 450 el-4116%, actie: 1€ mateaile malayt Hokd m13§&9ﬂ;]me£of@ pREAINY o¢ Pes olfipee-pREENT
of inertia, ’iyy about the Y axis fo? the golf club heagg42ﬁ§? }E’g present

t 7
bon TRty 3098 (ST ARARTS IR e BT 0 AR s
Th | f .club h th t t t he thick
rati o YlHgenes ,aa@‘s%erraﬁ iugid 10RacHERe r %a?grﬁé‘ﬂld%?@“ca'“ + Ghthsrchiensf 5 gi ven
gol f ball under test conditions such as the USGA test conditions specified

pur suexrmple3 RUL.43 inches, ang ferdistance| “wdfis 8156 uRdiess of CGol f for 1998-1999.
.~ Thus, unlike a spring, the present.invention increases conpliance of the

striking 20aHl6 Td@tisay tie 2P ainerthobE exvhplayleelfictshiksadengbgYableshes to the
gol f ball at inpact, while not adding energy to the system Fromthe

for emwo&%%e ¥ ibGhh §V§ided BHrah D8Rtk dgideh Pd- 8RR FLE BEMpIAT Lindd ! !

recogni ze t

center of gravity is located at 0.901 inch in the X directicn, 0.696 inch in the Y direction, and
| 1.043 inches in the Z direction. For example 3, the center of gravity is located at 0.654 inch in the
X direction, 0.645 inch in the Y direction, and 1.307 inches in the Z direction.
In general, the moment of inertia, Izz, about the Z axis for the golf club_ head 42 of the
present invention will range from 280Og-cm2 to SOOOg-cmZ, preferably from 3000g-cm® to

4500g-cm’, and most preferably from 3500g-cm” to 4000g-cm®.

The moment of inértia, byy,
-about the Y axis for the golf élub head 42 of the present iﬁvention wﬂl range from 1500g-cm” to :
2750g-cm?, preferably from 1800g-cm® to 2100g—cm2, and most preferably:from 1900g-cm” to
2050g-cm?. |

The golf club head 42 of the present invention utilizes the thickness ratio, the aspect ratio
and the area to achieve a greater COR for a given golf ball under test conditions such as the
USGA test condittons Speciﬁed.‘pursuant to Rule 4-1e, Appendix II of the Ruies of Golf for

1998-1999. Thus, unlike a spring, the present invention increases compliance of the striking
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- nmeritorious advancenent of this invention and will readily understand that
whil e the present invention has been described in asso%?ti on gb(i%ﬂ a
preferred enbodi nent thereof, and other enbodinents illU " t he
acconpanyi ng draw ngs, nunerous changes, nodifications and substitutions
of equivalents may be nmade therein w thout departing fromthe spirit and
scope of this invention which is intended to be unlimted by the foregoing
exceptplais porionsiPeaedics chéxgy Idsedd tovthegolapsleaiagact, ahite nofladdigyf erezy tb e '
enbodi ments of the invention in which an exclusive property or privilege
is cl agyg@ﬁil_are defined in the foll ow ng appended clains. 30 16 January 2006
CLAIMS"1. A golf club head conprising: a face conponent conposed of a netal
material, the face conponent .havi triki.ng,.plate portion.and a.refurn
bor ¢ on. "« HASwBF Rrrhgpiny dobelsoed ik Hose sifich b B ar Pifrecogdive The
0.010 inch to 0.250 inch; and an aft-body conposed of a conposite material,
the afrmeHgHQusRdyRRRementoihis ipventionwnd will seadily yodersiend sy while temsesepbor t i on,
the aft-body attached to the return portion of the face conponent, wherein
t he gadh¥entibnhadiesd deasibad weadsbeiati@ntvithfa prefotred embodinght thefdf,taad thed. A gol f

- club head conprising: a face conponent conposed of a forged netal materi al

and CpHolifhdis Mubdttd ih RO %&édﬂf:aﬂﬁﬂg%ﬁiﬁé&ﬁ inﬂﬁefﬂnﬁ%ﬁa:%&,%@dlﬁ?étfbﬁs ghd | king

pl ate portion having an exterior surface and an interior surface, the
strikin | ate port.iqn .extendi ng, from a .heel ,section of,the .golf club.head
Do b oS of Ry S HiaS e it Rl dEGrinEloRitt i Silsetiq OF
inward froma perineter of the striking plate portion, and an interior

t ubi ndhis erveptgarevhichds mtendad to be mrimitnddyy Be fergering cxerphas Way appcapivdhe

following appended claims. Therefore, the embodiments of the invention in which an exclusive

property or privilege is claimed are defined in the following appended claims.
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" the ribbon

section of the return portion and a | ower section of the return portion;

and an aft body conposed of a conposite material, the aﬁé Q &%yﬁ@ rising a
crown portion, a ribbon portion and a sole portlon t he cromm portion
attached to the upper section of the return portion at a distance of at

| east @.AR4gnch fromthe perinmeter of the striking plate portion, the sole
portion secured to the |ower section of the return portion at a distance of
at least 0.50 inch fromthe perinmeter of the striking plate portion

mhereln thgx%ﬁt&uﬁh%acg%_giggg a poefficient of restitution of 0.81 to
coO

0. 94. 3 A hea rising: a face conponent conposed of a forged
met al mat enifade mrbonaumomomj of armétal matefial; thedfice @inthoaetthavitiggikih@t e
portion, the str ortlon in ncentric regions of varying
Phi cichrtebotfion aid aoefin Befbf BiTRe st e oGS SRR g, bl at e
porti Qmiotidd t6 V6K MY, #date portion extending froma heel section of the
golf club head to a toe section of the 8€If club head, the return portion
ext endi ng Palpedy sprppssd pfa eampogitenaterial, qq&h@dthga@wnm%amet he
stri k"gﬂﬂlonﬁh@s BB for@dh, ﬂfe@nﬁ Ho@§r Hfteﬂ:h fotthQFEtlﬂ'ﬁg&[ﬁgh BBthk RcL' %lng hehfwar d 360
degrees of the perineter of st r| I ng plate portion, n 1 Aterior
t ubi ngrhersin the gelf viub head 1@hat0¢ﬁclhm afmestitution of §B1 tog0.2hgagi ng an upper
section of the return portion and a | ower section of the return portion;
and 31 16 January 2006 an aft body conposed of a conposite material and
havi ng. a t A gitfdsishdado@inpsifig:om 0. 010 inch to 0.100 inch, the aft body
conprising_a crown portion, on portion and a sql.e portion, the crown
portion at £39&AMPeF e OMpgS OfIs'léb B H{ar?élalr@gﬁpwp%?s ? BN pRRion | e
porti gmi @hhﬁﬁg?ﬁtéﬁm&mm ON8Hg ﬁﬁ%&)bﬁi&n@lﬁwh@% E)ﬁéﬁHr@uﬂPz%fah&’Eh inferigpe! end of
ion attached to heel section of the return portion, and a
t oe epiffase, tangriking plote postian et#ﬁndmgé@nb@ihqebswtmm@f thegaelf dnb béadithe teeet ur n

section of the golf club head, a return extending laterally inward from a perimeter of the striking

plate portion, and an interior tubing for receiving a shaft, the interior tubing engaging an upper
section of the return portion and a lower section of the return portion; and '

an aft body composed of a composite material, the aft body comprising a crown portion, a
ribbon portion and a sole portion, the crown portion attached to the upper section of the return
portion at a distance of at least 0.50 inch from the perimeter of the striking plate portion, the sole
portion secured to the lower section of the return portion at a distance of at least 0.50 inch from the
perimeter of the striking plate portion wherein the golf club head has a coefficient of restitution of
0.81 to 0.94.

3. B A golf club head comprising:

a face component composed of a forged metal material and comprising a retum portion
and a striking plate portion, the striking plate portion having concentric regions of varying
thickness with the thickest region about the center of the striking plate portion, the striking plate
portion extending from a heel section of the golf club head to a toe section of the golf club head,

_ the return portion extending latefally inward at least 0.50 inch from a perimeter of the striking
plate portion, the return portion extending laterally inward 360 degrees of the perimeter of the
striking plafe portion, and an interior tubing for receiving a shafi, the interior tubing engaging an

' upper section of the return portion and a lower section of the return portion; and
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-portion; wherein the golf club head has a hollow interior and a coefficient

~of restitution ranging from0.84 to 0.94. 4. The golf éanheag &§cording

to any one of the preceding clains, wherein the striking B“§¥£ %ortion has

a thickness in the range of 0.055 inch to 0.125 inch. 5. The golf club head

according to aim4 wher ei he.strikin ate portion has t hi ess in
the range B 6 oG G GobfsfrgiEid g ARk S B et O g
any Ooffh e 0.10®inph, a4kt PalyComipiising WoRwai porfidie a [idbéh potaiRaidenold portishposed of
a material selected fromthe group consisting of titanium, titani um

al | oythe cxpveeortiorattacked to the upper seqtiomf gheyisturn pertien, eselepogtinnatiaghaddo any one
of th ' i el - ] | a

For ge e PSR o By RRE s Bt g LAEE B RBRRIb g g B HRRAREAh B e
of t hef (he et@dipdfion) @idisoe wiieofehdriiHoa pditioniaktiched td ©e s@fibh bDthe k@Brman aspect
ratio no greater than 1.7. 9. The golf club head according to claim 8,

wher eP?rtiPle striking plate portion has an aspect ration ranging fromO0.5

to 1.7. 10, The tﬁﬁé&g @H; E?aﬁggg a RO %E%*?’f %ﬁd S00efient 8I'xiegtﬂﬁti&{ 5§ %‘ﬁ g

cl.aims, wherein as concentric regl

varyi figmtOh§4csesis wi th the thi ckness region in about the center. 32 16
January 2006 11. The golf club head according to any one of the preceding
clainms, wherein the striking plate portion conprises a central circular

i ckiese. Shgpdr o0 RedBRRRART b arf bl P e FRRERAL ol SRR APRRe, O, i3 &

seconglar@odftidithas 8 thickness in the range of 0.055 inch to 0.125 inch.

5. The golf club head according to claim 4 wherein the striking plate portion has a thickness
m the range of 0.060 inch to 0.111 inch.

6. The golf club head according to any one of the preceding claims, wherein the face
component is composed of a material selected from the group consisting of titanium, titanium

alloys, steel and steel alloys.

7. The golf club head according to any one of the preceding claims, wherein the face

component is composed of a forged titanfum alloy material.

8. ‘The golf club head according to any one of the preceding claims, wherein the striking plate

portion has an aspect ratio no greater than 1.7.

9. The golf club head according to claim 8, wherein the striking plate portion has an aspect

ration ranging from 0.5 to 1.7.

~ 10.  The golf club head according to any one of the preceding claims, wherein the striking plate

portion has concentric regions of varying thickness with the thickness region in about the center.
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. region having a second thickness wherein the first thickness is greater
than the second thickness, a third concentric region hqﬁig%{a %@k{d

t hi ckness wherein the second thickness is greater than t é Y

t hi ckness, -and a periphery region having a fourth thickness wherein the

fourth t hi i 0 i b in A0S0k b UD head |
accor }ng ?ﬁ@%ﬁ@ﬂ%ﬁ%m%%ﬁ? e p?gégthgm%ﬂg%ns, ; e%gﬁ%%?ﬂggre uéhh&bortion
has apbifibs kdiggies aniralgitilanteSiol) B&vinghust thidkndss O fisscddncehBic régien pdirdg ¢l ub
head according to any one of the preceding claims, wherein the golf club

head A#sst Buckegsswheriths hage thicknassiggreatopthan Ge first thickagss asgcond gonseiiic
ti . 14 2601 i | ai inth | f
chub P tvind fscoditfinlicss hdich B3 BGR6L i00end dbhMeReckda BRGS0 00

cent i tiddensceattid regiorElssingantirdihickneaswhabinghesesondt thicRitss i§ preatr thidtheThe gol f
cl ub head according to any one_of the preceding clains, wherein the nonent

of i Hdidthigknesand § Reripheny TagipR havdngy? boarte thiclmess rnen drefhunh birknergiter

cl'ay s e B8 kst L0 0, er Tl & About the Iyy axi s through the
center of gravity is greater than 1900 grans-centineter squared. 17. The
a7t oty | She Gl Bepdgocuiag i b g Obhere-BUnGF R VBB BOITHIE January
200 IR AR g R 8 R LR L S S
ody

13.  The golf club head according to any one of the preceding claims, wherein the golf club

head has a volume ranging from 300 cubic centimeters to 600 cubic centimeters.

14.  The golf club head according to claim 13, wherein the golf club head has a volume
ranging from 400 cubic centimeters to 525 cubic centimeters and a mass ranging from 175 grams

to 225 grams.

15. The golf club head according to any one of the preceding claims, wherein the moment of

inertia about the Izz axis is greater than 3000 grams-centimeter squared.
16.  The golf club head according to any one of the preceding claims, wherein the moment of -
inertia about the Iyy axis through the center of gravity is greater than 1900 grams-centimeter

squared.

17. The golf club head according to any one of the preceding claims, wherein the aft-body is

composed of a plurality of plies of pre-preg.
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i s disclosed herein. The face cdrrponent (60) has a striking plate pbrtion

(72) and a return portion (74). The aft-body (61) is c ' crown
portion (62), a sole portion (64) and optionally a ri bggﬁg@gzg{{?{))%ba( 90).

The face conponent (60) is conposed of a netal material, and the aft-body -
(61) is conposed of a none netal material such as a conposite material or a
thernopl astic material. The striking plate portion (72) preferably has an

aspect ratio | ess thanMuLlTIPLEhRASERIKLNGORFatEUROfEADPN (72) preferably has
concentric regions of thickness with the thickness portion in the center
(102) The club head (42) haBSERAGCTUDE THE DISCLE@RUREOf 300 cubic
centineters to 600 cubic centimeters, a weight in the range of 165 grans to .
300 granms, and a striking plate portion (72) surface area in the range of
4.00 square inches to 7.50 square inches. The golf club head (42) has a

oot T S PRARL B ks PR e e BB T

the R §RciSted havdin. The five comnoment (60) Bas & st%fdng plate portion (72) and a return
portion (74). The aft-body (61) is composed of a crown portion (62), a sole portion (64) and
optionally a ribbon section (90). The face component (60) is composed of a metal material, and
the afi-body (61) is composed of a non- metal material such as a composite material or a
thennoplasﬁc material. The striking plate portion (72) preferably has an aspect ratio less than
1.7. The striking plate portion (72) preferably has concentric regions of thickness with the
thickness portion in the center (102).. The club head (42) has a volume in the range of 300 cubic
centimeters to 600 cubic centimeters, a weight in the range of 165 grams to 300 gramos, and a |
striking plate portion (72) surface area in the range of 4.00 square inches to 7.50 square inches.
The golf club head (42) has a coefficient of restitution greater than 0.81 under test conditions

such as the USGA test conditions specified pursuant to Rule 4-1e, Appendix II, of the Rules of

Golf for 1998-1999.

Fig. 1 -
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