5 Cct ober 2004 TI TLE OF THE | NVENTI ON MULTI PLE MATERI AL GOLF CLUB HEAD
BACKGROUND OF THE. INVENTION Field of the Invention The pres@abbérenti on
relates to a golf club head with a face conponent conposed of a netal

material, and an aft-body congosed ¥ TEEING/ENTEINght material . Mre
specifically, the .present invention relates to a golf club head with face

conponent conposed of amﬁrg? WTEM@O@G?F@%HI?' ent transfer of
ct, n-netallic aft-

energy to a golf ball at™i and a no body to contro

the mass distribution. Description of the Related Art Wien a golf club head
strikes a golf ball, large inpacts are produced that |oad the club head
face and the golf ball. Mst of the energy.is transferred fromthe head to
the golf ball, however, sone energy is lost as a result of the collision.
The golf ball is typically conposed of polynmer cover materials (such as

i onomers) surrounding a rubber-like core. These softer polyner materials
havi ng danping (loss) properties that are strain and strain rate dependent
| 5 Cctober 2004 which are on the order of 10-100 tinmes |larger 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 deformations of
the golf ball (0.001 to 0.20 inch), as opposed to the snmall defornmations of
the netallic club face (0.025 to 0.050 inch). A nore efficient energy
transfer fromthe club head to the golf bal

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a golf club head with a face component composed of a
metal material, and an aft-body composed of a light-weight material. More specifically, the
present invention relates to a golf club head with face component composed of a metal matenal
for a more efficient transfer of energy to a golf ball at impact, and a non-metallic aft-body to
control the mass distribution.

Description of the Related Art

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 energy is transferred from the head to the golfball,
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



could lead to greater flight distances of the golf-:ball. The generally
accept ed approach has been to increase the stiffness of the shubbdend4f ace
to reduce netal or club head deformations. However, this | eads to greater
deformations in the golf ball, and thus increases in the energy transfer
probl em Sonme have recogni zed the problem and discl osed possible sol utions.
An exawpich dre on Geengrder, ofU.05 O0REmesnier g Hise thud pusngprpertiss 0fa mataibelclop faggki ng
Iron Golf Clubs Wth Flexible Inpact Surface, which discloses a club

havi ng Thub| duringlippacidns SF tHeamergyds wspisat @sult dftha highottrebses and deforhationshe
flexing of the face plate. The face plate of Canpau is conposed of a

fer r ouse g alafl (o (BY S50 90 15t A1l B38seAUS Blo srdlICidRaaichbb RS RTaNP chibe

range o inches to nch Anot her exanpl e i's Eggi nan,

Face ARTCRLORS Bl S50 Rk et sl et Habterrond BB Pred e grBal (Do

act in concert to create a spring-like effect on a golf ball during inpact.
A f1 ui gould lefiddp gatater fhghtwesancas Oﬂg@agplflb@:ﬂ- of the plates to act as a viscous
coupler. Yet another exanple is Jepson et al, U S. Patent Nunmber 3,937,474,
for a golf ChulgeMiriily acdeRed ypproadiciee bears®erihcredeephostiffiiess bbthesiuthadad tfive to
pol yur et hane insert has a hardness between 40 and 75 shore D. Still

anot he%d?ﬁ@%{a? of Slub rl‘l@éﬂjﬁéfonﬁﬁt%s.laﬁto%g% it %Edﬁo%?&t&%%foﬁﬂ%ﬁoﬁs faht girub

Head ~Ceram ¢ Face Plate, which discloses using a face plate cofposed
coet 1 1 ErLre SRy RGSaR fo P e SRSt R har der mat or al's. Chen et al .,
U S Patent Nunber 5,743,813 for a Golf Club Head, discloses using nultiple
| ayers in tReme have recognized the problem and disclosed possible solutions. An example is
Campau, U.S. Patent Number 4,398,963, for a Method Of Making Iron Golf Clubs With Flexible
Impact Surface, which discloses a club having a flexible and resilient face plate with a slot to
allow for the flexing of the face plate. The face plate of Campau 1s composed of a ferrous
material, such as stainless steel, and has a thickness in the range of 0.1 inches to 0.123 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 piates thai
act in concert to create a spring-like effect on a golf ball during impact. A fluid is disposed
between at least two of the plates to act as a viscous coupler.
Yet another example is Jepson er a/, U.S. Patent Number 3,937,474, for a golf Club With
A Polyurethane Insert. Jepson discloses that the polyurethane insert has a hardness between 40
and 75 shore D.
Still 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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face to absorb. the shock of the golf ball. One of the materials is a
non-nmetal material. Lu, U S. Patent Nunber 5,499, 814, for a SHottbbev2004b
Head Wth Deflecting Insert Face Plate, discloses a reinforcing el enent
conposed of a plastic or alumnumalloy that allows for mnor deflecting
of the face ate which has a thickness ranging fromQ.01 to 0.30 inchés:
for a b%ﬁllil%? b%ﬁnﬁw&mﬁgcqqﬁﬁ%@r FEW%E%C% arg Bﬁaaﬁygﬂdahmmnaﬁ\@&n(r),
and the like. Yet another Canpau invention, U S. Patent Nunber 3,989, 248,
for a Ceidl., U.3iBatelNuybénts 843,8 Cafoabl@If ¥ ubBead: disclpies wping multiplel lgeesinghevood
club conmposed of wood with a netal insert. Although not intended for

f1 exi ngfeb td fiRofaee sRdckid thavedF Ball. UDSe ok eiiterMiviB@rnod.medl B2kkriadi scl oses a
gol f club head having a face plate conposed of a forged stainl ess steel

mat eri al and i i e

5, 344, 140, f%?’hg'gggfﬁé%gﬁgﬁ?g’%ﬁd% t 8%@%{% ng aﬁrﬁffi&g %gﬂgﬁgé bses
use of g forged material .for the face plate.. The ace pl ate of Anderson
maybe. oI dBtet MR SrgeT el e T parkis SrBanos s s
titanium The forged plate has a uniform thickness of between 0.090 and

0. 130 | minvesiellegiipetedithe oeplaronhigh bet ¢ dclnsirenging fged0-AhtepB3aImchen fag acl ub
head is Su et al., US. Patent Nunber 5,776,011 for a Golf Club Head. Su
di scl osesisty of mhefiglddnandingsethiask stdel, eeanpire CEVLWRE) apddhe ke c¥ ccangipsed of
a forged material. The nmain objective of Suis to produce a club head with

great er Lot r Sk AKNESS ' u. S
Pat ent ¢ u 5%?1%1{1@4{%%%6%%%@2&&8?? ’L%gi}%%]—%gggog{irggﬁoses r’aﬁfg ?ar(t:gla%l?&gi@gf

havi ng curved. ball hittin ur f ace. Qct.ober 2004. U. S. Pat ent
6. 146, sBSHo Rinderieci St aapood e £ EERsed 27 HEPH Aot SRENEF YT ur i ng & gol f
cl ub '

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 a 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 inchnes.
Another invention directed toward forged materials in a club head is Su et a/., U.S. Patent

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 ciub
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 balil hitting

surface.



head wherein the walls .are obtained by injecting a material such as plastic
over an insert affixed to a neltable core. The core has a eDttobai2004| ower
than that of the injectable plastic material so that once the core is

removed, an inner volume is maintained to formthe inner cavity. The insert

nmay conpri se resi stance elenment for, reinforcin he i nternal port. of
Lhe £ront whk. SIent a6, Fliol VIRGeh Ficiho RFIO8FS 3 HEVEOP L RLBR g B Eolf chib

reinforcenment element is conprised of alumnumwith a laterally extending
port i oneadoviperdis ¢iek wéllssdre ebtainkd By iljattore a2 Batergl §8h as plagiq ever anansextiaffixed
di scl oses a golf club head having upper and | ower netal engagenent

sur f acgsy fehdmélcstt OMHe 8018 hAGA thel et bWeethba Rt vhhe ehjecthble piitiamaedrial ke
| ower surface is heavier and nore dense than the nmetal of the upper

surf acg., : ! 4.2 ' : - £ SC a
gol f cﬁl&bghcgaﬂaf g‘%g%‘]@ﬂ%ﬁgg%ﬁzﬁﬁ%ﬁgp%ﬁ 1?%%%1@%%15333% ?Hﬁ@ g%:vgydg?l?ne. §tgy
an inpact-resistant. netallic sealing el epent. The .sealjng. el enent. defines
a fronfmAyAPIPEEe 3 Freisenes ®pmgntdar FeluRrests Hf dnteing %aﬂogﬁ(ﬁgﬁ@m’%ﬁ&f Snar d
and along the side of the inpact surface to forma neck for attachnment of

t he shsifefl upontémol nbthelverdwherh ehesremifprsgmenteaiemnent oy esenTzss wi BioHguBatiteen
2.5 and 5 nmin thickness. U S. Patent 5,425,538 to Vincent, et al.,

di scl og @ferailjettbrithgpbdios opheaichfyael.ng a steel shell and a conposite
striking surface conposed of a nunber of stacked woven webs of fiber. US.

Pat ent 5, 376&59%?&%96,\{&9)55@@ P&Ers,a%r'al. gjséﬁé&%%l?ﬂ%’héad%a‘é?lg\gﬁ:gr BaVioR@r 2

body conposé seri’es metal pfates anda hitting p onpri sed of

plastic or conposite _nmaterial wherein the hittin late . is i rted with a
F or iar B1e}A! ERREROU SUERCeS AV o + jinelg plene Intetfack Wherghs Bsta ST YIEIPEL e
al ., discloses a hollow golf club head having a body conposed of a series
of met surfask it kesyicnambmate denppthen the meel peibagppocatiaee-on the front hitting
surface to which a 4

U.S. Patents 5,570,886 and 5,547,427 to Rigal, et al., disclose a golf club head of molded

thermoplastic having a striking face defined by an impact-resistant metallic sealing element. The
sealing element defines a front wall of the striking surface of the club head and extends upward
and along the 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, et al., discloses a golf club head having 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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5 Cctober 2004 hitting plate conprised of plastic or conposite is attached.
The netal support plate has a forwardly convex front plateS5Q«osdrated with
a forwardly convex rear plate of the hitting plate "thereby formng a
forwardly convex hitting surface. U S. Patent 5,106,094 to Desboilles, et
al ., discloses a golf club head having a nmetal _striking face plate wherein
t he st hikinggldtacemprisedafipiastic seqranpasée ihittacagd: abragetabsuppert ghate hagsab head
with a quantity of filler material in the interior portion of the club

head. YowvarBgtoentedirbi&hi4l88sshoiatedrvaktas Firwdidig torses rear\wine onthg dlitting bldee head
body reinforced by a m xture of wood-plastic conposite material. The

wood- pl 1 D%)ﬁ%o } af&;} j ] evenly distributed such that a
hi gher L@%&l@ﬁy I ?F?ter%ra gggdg?kggtsf\}\%gdr{f Qand 15 mmlies adjacent to and
ext ends sub ng,i al | | | ith the front face the.club head.. U S
Pat ont 4. 0210985 IR o Toeshules. e Gt isilpsen 2R B DoY0ed et e
face plate, heel, toe and hosel portions are forned as a uni taré/)clcast

netal phredes fasd pldeepsimthasbiking lace pleprois iatsepapig wititiagtaghied e Heegodoeluty head

unitary piece thereby form ng a holl ow chanber in the club head. U S.
Pat ent vatl624uadity oDfiller, m&tridllin ki iszhos portien b iHearhutnkdadl gol f cl ub head
where the netal casing of the head is conposed of at |east two openings.

The head al 3(9.8@5&%@64}%&%088%9@9&1&&@ (iﬂligasgés%lwécyd%?%éﬁqlm ﬂé&ﬁ!%o&??eh?l%?&d‘@ re

a portion of the conposite materia | ocat e t he openi ngs of the golf
Cl ub nedBP SR e oAt P PP By P oL s Y S BB e RU R A8 & B8 pom
alloy and the face plate is conprised of a hard wood such as beech,
per si m¥BAvERLY digbutqdesucirthat p highepfiensty i theiraggread bstregentiand PHamkssdipcantn
> esenttg and extends substantially paralle] 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
head. |
U.S. Patent 5,624,331 to Lo, et ai. discloses a hollow metai golf ciub head where the
metal casing of the head is composed of at least two openings. The head also contains a
composite material disposed within the head where a portion of the compuasite material is located
in the openings of the golf club head casing.
U.S. Patent 1,167,387 to Daniel discloses a hollow golf club head wherein the shell body
is comprised of metal such as aluminum alloy and the face plate is comprised of a hard wood

such as beech, persimmon or the like. The face plate is aligned such that the wood grain presents

endwise at the striking plate.



endwi se at the striking plate. 5 5 Cctober 2004 U S. Patent 3,692,306 to
d over discloses a golf club head having a bracket wth sol & Qetdber200# ki ng
plates formed integrally thereon. At |east one of the plates has an
enbedded el ongate tube for securing a renovably adjustabl e weight neans.

U S. Patent 10, 798 o disclogses a ne - of nuf act uring.a ¢ site
gol f ¢l ub Hse%g’a&@it ﬁég’gSHéf%&%’&égﬁéOfeé a\,a?ﬁtl;cﬁt%ﬁ?ag;ﬁ%ﬁg{g ek ity sgle dnd
inserted. A sheet of conposite material is subsequently |ayered over the
openi ngfsikinig 4fes foamied integtalieitsreonaftileasoas ot Hgiphjes lins ap|egtheddqd clongate
openings in the top of both. An expansible pocket is then inserted into the
hol | owtubk &5d et ARMRELEAARIstableWeighthesmsni trite, ammoni um chloride and
wat er causing the nenber to attach integrally to the netal casing when the
head is pla j : , : on

di scl oses ae\?\%gé%ngf?'lgﬁ Bg tﬁgggﬁg%%g%thHg§g OPﬁgrﬁnﬂfﬁgﬁééﬁéﬁogﬁgdgggggnd
metalljc sole surface. havi a keel. |n order .to reipforce.the |l am nations
Tnd t oPREBS B A O R A B s bEeS, e Rr Rt boitieeri )y "har o
object, a bolt is inserted through the crowm of the club head where it is
connecmateriabistshbsequemlypleyared aver thoparas ofithe lamiatcdfaemby 2pd mptelsasing &

| am nations. U S. Patent 3,897,066 to Bel nont discloses a wooden golf club
head healekgff tienapsabigy in thesey bEsbtiveAgbipaasiblesicekertis thentiesested Tte theetrdtiess ar e
parallel to a central vertical axis running fromthe face section to the

rear Slﬁéﬁhﬁgd H{en{bté?c&h#gsg%%%iﬁﬂ%bﬁ%, READIEith 8hlotiBe LAE waleP WhLsi: thee axi s.

The we t adj ust nent rs may be held in place by the use of capsul es

filled with p ret hane resin, .whi.ch can_,al,so.bhe,used to formthe

f acepl ajteg{bc W@%ﬁ%ﬁfg@%QJge gﬁé%c%gg gﬁen thé head 15 placed into a mold and heéated.
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
larminations and to keep the body from delaminating upon impact with an unusually hard object,
a bolt is inserted through the crown of the club head where it is connected to the sole plate at the
keel and tightened to compress the laminations.

U.S. Patent 3,897,066 to Belmont discloses a wooden golf ciub head having removabiy
inserted weight adjustment members. The members are parallel to a central vertical axis rﬁ.nning
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 form the faceplate. The capsules have openings on
a rear surface of the club head with covers to provide access to adjust the weight means.

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

means. The golf club head includes a tray member with sides and bottom for holding the weight
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a rear surface of the club head with covers to provide access to adjust the
wei ght neans. U S. Patent 2,750,194 to C ark discloses a woadestos@l200¢! ub
head with wei ght adjustnment neans. The golf club head includes a tray
menber with sides and bottom for hol ding the wei ght 6 5 Cctober 2004

el pPANETR A eobiiag ey e Reor ped etk The fect R AR Bpblc

gol f cI ub via an opening. U S Patent 5, 193 811 to Okunoto, et al.

di scl oseaight maseheris ipeertsd iptoBa deastrfithe SoltSRIPIAAHPRGHRS | y of a synthetic
resin and a nmetallic sole plate. The netallic sole plate has on its
surface for UaSnBategt Syl 333 t1he Glasxbtbody:!.iditcémyent wpofl gpeetitnteratidody conpri si ng
a hosel on the heel side, weights on the toe and rear sides and a beam

connec tcbﬁ%n%&?pr‘ﬁ‘ﬁw@to? 28FhBoS ?c'sm :ﬂﬁdi thbang! sbb& pldde SThEaRfic S1& éﬁte]lﬂﬁ ok0

Okunot o , disclosés a golf club head having an out er shel

f t.i t ed
A e e i S %ﬁ%ﬂt&té% b9g o,
hol | o nterior of the cl bto rmthe core. Once the amale ter al
has b\(,avéllﬁ ﬁ%ﬁle:a@te@t%%&teﬁﬁgw ’é’aﬁlg seAnd @ beapoRaering e WE‘Igﬁ S helat ed

to cause the foamable material to expand thus holding the wei ght _rrenber/ S
i n posiAdditoriatlyy €Se Pseteat 5,5 b6a02th Ohumote, ehddedisaleddsor gidbielkb Spatthaving ans by
pushi ng the wei ght. nenber into the inner surface of the outer shell. U S.

Pat ent oﬁt%ﬁ’elﬁ%tiefwbg%nquﬁsea 85 8mtiRetlVeadn, tanB enddlviei gt iherfifR @ 1véaedditha

female unit s mate th a mal'e unit to forma unitary golf club head.

The T e"ﬁl{egoy &} the &R 0%& eﬁafé?r%aﬂga %’teneﬁ’ o &1 Sotkd to#@h&ﬁz{w irfdrit? OI?I ngih%% s

pr ef erd conpose oy, or WeJo) unit udes the

structural portigns of sole plate, ce ser.t nsi of. the. s ki n
pl ate da@n th Ft)ecore Once the ? amab ematenaﬁlas %een 1Jnjnectedan eso?e plate is aftached, tfle g

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 with a male unit to form a unitary golf club head. The female unit comprises the upper
portion of the golf club head and is preferably composed of plastic, alloy, or wood. The male
unit includes the structural portions of sole plate, a face insert consists of the striking plate and
weighting elements. The male unit has 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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wei ghting elements. The male unit has a substantially greater weight being
preferably composed of ‘a light nmetal alloy. The units are mePedbar20é| d

t oget her by bondi ng and or mechanical neans. U. S. Patent 5,398,935 to -

Kat ayanma di scl oses a wood gol f club head having a striking face wherein
the height of the striking face at a toe end of the go]f club head is

near | y gsepier thapthg heightobe sdkingloeuatghestntsr affecltthécaei ght of the striking
face at the center of the club head. U S. Patent Number 1,780,625 to

Matt er n di sdlSsBstent MiunberricZ8d,a8i5tth Matteera displosdsi ariub beadpwsle d resfc partion

|'i ght-wei ght netal such as magnesium U.S. Patent Nunmber 1,638,916 to

But chardynfliossd SSLBe-vifbH: ntdrilRuii 4 ndedeshudd) CUIRY PARADR MG BNPESRI Ol
persinmon or a simlar “wood naterial, and a shell-Ilike body conposed of
alumn

hed Langi 1 j.shed

and | i g SR R e G R LA SRRl B2 B of 2 AN, O°
| and Anci I f Club of Sai forth i

ot « CHROSTBEIEBH. angb Pl Chirb i AMPYHE L ITBREATEEL 450 (e BURIOT HETRERd

are found in Rule 4 and Appendix H A conplete description. of the Rules of
CGol f are avdiledhiles aifGolfeestdBlthedabd pagmreted bywhe Unitpd. Sdatgs GalftArsogiatiathe
Rul es of Golf do not expressly state specific paranmeters for a golf club

face, RubeGA™}afd PRORLPAILSE WiRichaGeIfTIgbheMinn AndfResfet 8ath @talmpact of a

spring with a golf ball. I'n 1998, the USGA adopted a test procedure
purs “a’}E%Ji%n%ﬁ'rse oﬁé'ﬁf‘%ﬂbﬁ@e&&?%ﬁé‘ fe‘aﬁureﬁ%ﬂ@ f&af%ol%b 3&1 Sre YOUAY 1h 98 4 and
procedure,”as well "as procedures [ike 1t, nmay Be used to neasure club face

COR. Al though the prior art has dj Cll}é;‘ied vari.ations_of %\ti | e
mater | AAPREROAY e mlfe deggripBen af e Ralesrafi e &Vﬁ?% oth8 Yiipspeaee
material club head with a high coefficient of restitution
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
golf ball. 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 matenal 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.



and greater forgiveness for the typical golfer. 8 5 Cctober 2004 BRI EF
SUMMARY OF | NVENTI ON One aspect of the present invention is 50gebdr 20P4b
head conposed of a nmetal face conponent and |ight-weight aft body, and
having a coefficient of restitution of at |east 0.81 under test
conditions, such as those specified by the USGA. The standard USGA
conditions for neasuring 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, ARpERAUMIMARTEH SNWENTIORUgUst . 4, 1998 and
Revision 0, Jul. 6, 1998, available fromthe USGA. Yet another aspect of
the present invention is a golf club head including a face conponent
conposed of a titaniumalloy material, the face conponent having a striking
pl at e porti Oneasgkchof thepresent poventionis d gudf dub hédd@nplosédofomeiabfacbavi ng a

t hi ckness in the range of 0.010 inch to 0.250 inch and the return portion
havi ngcempérienkarskisght-aregght gfifbodyn d hibPingmoleffwidt 36ttty of fidease0.81 mnder
portion extending a distance r an%i ng 0.25 inch to 1.5 inches froma

per i netest captitions, syeh pxihase siesified by dha UBGA. The standand USSp poitipsferd of a
conposite naterial, the aft body having a crown portion, a sole portion

and a FICBBEREHT sqcbicientipd resfifution ds seh fortit Mdhe o Grhraeeduie forgdedsiing de t he
Fost i ¢ HEVRID Govip o8 50 g JoNRon R odge dr or b o SEHE oy AN En | s
ool CLURERd ANELK 10, B [9he AAIRRIER peGogpReed of o (i Laniumall oy
oL o0 1S SR PR RO P P BANERE A S HaNGFy e, 91
I nch 1 gorkpoyell B B Gifankr? ANy MefeHIE HRY fa8d component having a striking plate portion and a

return portion, the striking plate portion having a thickness in the range of 0.010 inch to 0.250

inch and the return portion having a thickness ranging from 0.010 inch to 0.250 inch, the return

portion extending a distance ranging 0.25 inch to 1.5 inches from a perimeter of the striking plate

postion; and an aft-body composed of a composite 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.

Yet another aspect of the present invention is golf club head including a face component

composed of a titanium alloy material, the face component having striking plate portion and a

return portion the striking plate portion having a thickness in the range of 0.010 inch to 0.250

inch, the return portion extending a distance ranging 0.25 inch to 1.5 inches from a perimeter of

the striking plate portion; and an aft-body composed of a plurality of plies of pre-preg, 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, the aft body having a thickness ranging from 0.015 inch

to 0.100 inch; a weighing member disposed within the ribbon of the aft-body, the weighing

member having a mass ranging from 10 grams to 100 grams; wherein the moment of inertia

about the Izz axis through the center of gravity is greater than 3000 grams- centimeter squared,

9



the striking plate portion; and an aft-body conposed of a plurality of
plies of pre-preg, the aft body having a crown portion, a SdP&osRPP%n and
a ribbon portion, the aft-body attached to the return portion of the face
conponent, the aft body having a thickness ranging fromO0.015 inch to
0. 100 inch; a weighing nmenber disposed within the ribbon of the aft-body,
the wei ghing nenber having a mass ranging from 10 grans to 100 grai ns;
wherein the nmonent of inertia about the 1zz axis through the center of
gravi t ¥nd the HRREOf inBAN BORANE1RA Bris GETtich TR &t 98 FaSly iPorRatbhaR §50F@ 004
and the nonment of inertia about"'the Iyy  axis through t%e center of gravity
I S gr eglaftis- bdntithel@QQuarsd.ans- centinmeter squared. Yet another aspect of the
present invention is a golf club head including a face conponent conposed
of a nmetal Wetaotlar agped: afahippresént gnvanti@t israngopulib headansluding tithdel caghppherite
portion, the striking plate portion having an exterior surface and an
i nt er i cmpased atemetdhenasdrial kdheprpprasing peairh portioexand ndimgng plete prieglthesect i on
of the golf club head to a toe section of the golf club head, a return
ext endstrlingalate portipn ihaving an erisrpmsusice ard ar ingetior Rerfacer thi stllsing plate pedian on,
the return_portion having a_ first face weight nmenber at an upper section
gﬁ',sectwf %

and a Sdexhee famgheehgaehen obthe golflybrheadéq 2 dbe golt elub dead, apetven f or
S ety e B R e A B RS ol T oy
cr onn prY fash Wit Rigoier i fie®Socfion By BEcBl lefihe Mol SR P ket

Do et MEUPRRNEOE kocifl o Sof, BEbNERMb e Yol b SRHARERIGERHET,

0. 25 i Rbin gBHﬁmSaﬁ’iHQhé)BWei‘ R tioR ggﬁlt%geﬁﬁ éd}ﬁoﬁ;%ﬁ ban gﬁ%hg’ Bobodel B & Pluthlity

portion an ' e return porti

the I ower section
of plies of pre-preg, the aft body comprising crown portion, a ribbon portion and a sole portion,

the crown portion bonded to the upper section of the return portion and the upper section of the
return portion overlapping the crown portion a distance of at least 0.25 inch, the sole portion
bonded to the lower section of the return portion and the lower section of the return portion
overlapping the sole portion a distance of at least 0.25 inch.

Yet another aspect of the present invention is a golf club head including a face component
composed of a titanium alloy material, the face component having striking plate portion and a
return portion, the striking plate portion having a thickness in the range of 0.010 inch to 0.250
inch and the return portion having a thickness ranging from 0.020 inch to 0.250 inch, the retum
portion extending a distance ranging 0.25 inch to 1.5 inches from a perimeter of the striking plate
portion, the return portion having a first face weight member at an upper section and a second
weight member at a lower section; and an aft-body composed of a plurality of plies of pre-preg,
the aft body having a crown portion and a sole portion, the aft-body attached to the return portion
of the face component; and a weighing member disposed within the ribbon of the aft-body, the
weighting member having a mass ranging from 30 grams to 100 grams; wherein the moment of

inertia about the Izz axis through the center of gravity of the golf club head is greater than 3000
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over|l apping the sole portion a distance of at |east 0.25 inch. Yet another
aspect of the present invention is a golf club head includi R@obe804
conponent conposed of a titaniumalloy material, the face conponent having
striking plate portion and a return portion, the striking plate portion
having a thickness in the range of 0.010 inch to 0.250 inch and the return
portion having a thickness ranging fromO0.020 inch to 0.250 inch, the
return portion extending a distance ranging 0.25 inch to 1.5 inches froma

per i meRnsOterdiffet shhdrbd Gnd i BomBR drlifHia hbtut BRIIYY @xﬁ%&h@?tﬁ%@%ﬁt@ﬁoiﬁ first
face wei ght nmenber at an upper section and a second weight nmenber at a

| over  s@oity 6fthe 20 chib lahll 198EMteCRAP 05ET@fnsacdkitieiristyared, plies of
pre-preg, the aft body having a crown portion and a sole portion, the

af t - body at Yacdmether asebicofithé presenp drvichtion isaf gol Hedut hexd incopingarfhce @nthodent

wei ghi ng nmenber disposed wthin the ribbon of the aft-body, the weighting

menber cérapisad ofa tirssim alhgi matefialptheIdcaroammnent O ggiriisg plategrogiion srivea norent
of inertia about the lzz axis through the center of gravity of the golf

cl ub hesgnipsrtipnehestrikingpla@ooioohayinga tirknessGo shegiapssol %@H{Iinﬁbtce@i uar ed,
and the ponent of inertia about the |lyy axis through the center of gravity

of t heltighi the E90H NOBERR Gxdendingch Astaneranngios - grinrksto e Hichaelran adprimmeta of vet
onoL e AERel Ll e PSS, AMENL o L5, 8 el L chib. Resd Locluding s
12! R0yl SRS TRt SR A3l ol RO R,
1S R ) RSB AT ARLPIR A hopaheR dbom e
o, VSl SAERIO D I8 BB BB fone s

cubic centimeters to 525 cubic centimeters and a mass ranging from 175 grams to 225 grams.

Yet another aspect of the present invention is a golf club head having a face component

composed of a forged titanium alloy material comprising a return 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 and having an aspect ratio

no greater than 1.7, the return portion extending laterally 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 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 plurality of plies of pre-preg and having a thickness ranging from

0.010 inch to 0.100 inch, the aft body comprising crown portion, a ribbon portion and a sole

portion and an inward recessed portion, the return portion overlapping the inward recessed portion

and attached to the inward recessed portion with an adhesive,
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of pre-preg, the aft-body having a crown portion and a sole portjon, the
aft-body attached to the return portion of the face conpon ctobgrel08%n t he
gol f club head has a volune ranging from 350 cubic centinmeters to 525
cubic centineters and a mass ranging from 175 granms to 225 grans. Yet

anot her aspect of the present invention is a golf club head having a face
conponent conposed of a forged titaniumalloy material conprising a return
portion and a striking plate portion, the striking plate portion having
concentpd t ﬁyﬁ@gl i Mt dhdt i i bgut the
center o%‘ &?ﬁg %) ??)l%k?{r?gs M%I ate ﬁglﬁyt r?ggr?ﬁ%?ﬁgnsﬁi idlg‘?rnegng?gt&ghpdg Eitﬁ ?fc%%r%a?f gl%di ng
from agaphwied defell b9an @ktetibesiGfick of thebnaddededsed godiforS ﬁf:etgéag haQinglalistaifef

cl ub head and having an aspect ratio no greater than 1.7, the return

por t i oftodneadde nfjithe attarmapdriion tonar ekpased edgs bf heaB-bodghaddingtram Qe inakter of
the striking plate portion, the return portion extending laterally inward
360 degbawhof the perinmeter of the striking plate portion, and an
interior tubing for receiving a shaft, the interior tubing engaging an
upper sect i §ft @pthenasneet afithe prgsent inveatien is al golesluls beadihaningfa faprecanenanent
portion; an n . aft body conposed of a plurality of plies of pre-preg and
havi ngc%nRCﬁF‘g Rﬁ%&aﬂm {9¥gmaternh the faceiepmponpntthgving strdang plate, portien gida hody

Cr.own_po a ribbon portion ole portion a

 nwar ijr%%tﬁﬁ Bediog, %F{f}t“gﬁ?é]ﬂ?ﬁé’%?fmfw ??ngﬁﬁ%]geﬁ??ﬂiﬁeﬁﬂg‘??fﬁg 3 ‘Pﬁé%sﬂgd%@é%s s ed
ek ol 0635 RERC e 07 S i BB B i
Lot momdhe B MR AT, ScBfiboorddfiricdMRoRhAE EUARE i RL BHLSLAL

edge Ofirst theckinBdsUs Bl iHaAhd QcBid BXARE&a B RtedtherédidnRRth: 4 @Rl ng from
0.02 inch to 0.09 inch.

thickness wherein the second thickness is greater than the third thickness, and a periphery region
having a fourth thickness wherein the fourth thickness is less than the third thickness, the return
portion extending a distance ranging 0.25 inch to 1.5 inches from a perimeter of the striking plate
portion, the return portion having a first face weight member at an upper section and a second
weight member at a lower section; and an aft-body composed of a plurality of plies of pre-preg,
the aft body having a crown portion and a sole portion, the aft-body attached to the return portion
of the face component; wherein the golf club head has a volume ranging from 330 cubic
centimeters to 500 cubic centimeters.

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

detailed description of the invention when taken in conjunction with the accompanying drawings.
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Yet anot her aspect of the present invention is a golf club head havin

face conmponent conposed of a titaniumalloy material, the ﬁ%@@db%ﬂﬁggent
having striking plate portion and a return portion, t he striking plate
portion having a central elliptical region having a base thickness |ess
than 0.120 inch, a first concentric region having a first thickness mhereln
the base thi cBBRIEE DESCRIPGEORIOF AEE IHEERALSYTHWD KN E5E DRASEDNGS
concentric region having a second thickness wherein the first thickness is
greater than the second thickness, a third concentric region having a third
t hi ckness wherein the second thickness is greater than the third thickness,

and a perip Y1 rein the fourth

t hi ckness |§T¢es£ﬁ%&ﬁw%§g ﬁgrgglﬁcﬁﬂizines@eg%ﬂe return porti on extending a
di stance ra n |ncht . hes from a .peri.neter he strikin

bl at e por ¢ FU PRt Rertiey Rt SN P L Ber RV Id0E S e itnber at an

upper section and a second weight nenber at a | ower secti on and an

af t - botheaswrmentcgr tie agpgsk tatigl i ty of plies of pre-preg, the af t body havi ng
a crown portion and a sole portion, the aft-body attached to the return
portion of FIGe2 {saceacaspeiend golfdleb aead s#8Ggol f cl ub head has a vol une
rangi ng from 330 cubic centineters to 500 cubic centinmeters. Having

briefly desg:mt;?g &R ESERE thi Qgg@}dbq{éadghpl@mve and further objects,

features an dvant ages t hereof wi be recognlzed by those skilled in the -
pertinent a omthe .fol] own eta n of the invention

Wnen t aken I&:f’[lGC%WWC' ?lgﬁplﬁ“"h‘e"?ﬂg hjﬁg‘%n‘ilﬁﬁ 'ngs. 10b 5 Cctober

2004 BRI EF DESCRI PTI ON OF THE SEVERAL VIEWS OF THE DRAWNGS FIG | is a

front view &1Gthis afermlas dewof thegolinlesbead afdi¥ent-ion. FIG 1A is a front
view of the golf club of the present invention show ng the
FIG. 6 is a2 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 isan isolated cross-sectional view of the face component overlapping the aft body.

FIG. 10 is a heel side plan view of a golf club 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 illustrating the test frame coordinates X' and
Y" and transformed head frame coordinates Y and Z".

FIG. 11A is a toe end view of the golf club illustrating the test frame coordinate Z" and

transformed head frame coordinates X™ and Z".
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measurenent 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 heddctgber20@4 1.
FIG 4 is a heel side plan view of the golf club head of FIG 1. FIG 5 is
a top plan view of the golf club head of FIG 1. FIG 6 is a bottom vi ew of

the golf club head of FIG 1. FIG_ 7 is an exploded view of the golf club
head of t heFirdgdnean isalasest view of the inferigr phkthy face sompearnt o6 Hl 2olfi adub kgaded | i ne
8-8 of FIG 5. FIG 9 is an isolated cross-sectional view of the face

conpongstpraesyihaapiongdilhdmatiag thebadytionskh Grickii®ss of the beikingsplae ppttivon. vi ew of a
golf club of the present invention illustrating the Z axis and X axis.

FIG 1 DA | Sgfg M@ aRlidlacdd s e iﬂ&jlgi;o& 6k ?L&P?l?éméﬂ%%ff@éee&%iﬁonkﬁ%?'ﬂié %ifh‘ .

illustrating the Z axis and Y axis. Is a front plan view

If club,i] ing.the. di . and
O ansroiREE 3R Pieartl aror Rkt SRueoans mhpiskos St ' BBk rlate vi ew

of the golf club illustrating the test frame coordi nate ZT and transforned
head fP¥HEXcoordi nates XH and ZH. 11 5 Cctober 2004 FIG 12 is an isol ated
view of the interior of the face conponent of the golf club head of the
present i nvEL.il8ns ah Lsobttechtvp perspémtive aiavad i Dfese compdmenk ofths golf clubehead of ki ng
plate portion. FIG 12A is an isolated view of the interior of an
al t er n@tyRehdffertidfponent of the gol f

FIG. 13A is an interior view of the face component of FIG. 13.

FIG. 13B 1s an interior view of the face component of FIG. 13.

FIG. 13C is another perspective view of the face component of FIG. 13.

FIG. 13D is a top plan view of the face component of FIG. 13. |

FIG. 13E is a toe side view of the face component of FIG. 13.

FIG. 13F is a heel side view of the face component of FIG. 13.

FIG. 14 1s an isolated top plan view of the aft-body of the golf club head of the present

invention.

FIG. 14A is an interior view of the aft-body of FIG. 14.

FIG. 14B is a heel side view of the aft-body of FIG. 14.

FIG. 14C is a toe side view of the afi-body of FIG. 14.

FIG. 14D is a bottom plan view of the aft-body of FIG. 14.

FIG. 14E is a rear view of the aft-body of FIG. 14.

FIG. 14F is an interior view of the aft-body of FIG. 14.

FIG. 14G is an interior view of the aft-body of FIG. 14.
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club head of the present invention illustrating the variations in thickness
of the striking plate portion. FIG 13 is an isolated top pPapessiZ00€ vi ew
of a face conponent of the golf club head of the present invention. FIG
13Ais an interior view of the face conponent of FIG 13. FIG 13B is an
interior view of the face conponent of FIG 13. FIG 13C is another
perspective view of tHhRETAZER SHSEAIRTION Gff EHEIBIVENTION13D is a top plan
view of the face conponent of FIG 13. FIG 13E is a toe side view of the
face conponent of FIG 13. FIG 13F is a heel side view of the face
conponent of FIG 13. FIG 14 is an isolated top plan view of the aft-body

of the gol f g# %@%&?@F?%ﬁ?a%ﬁé%ﬁs gbYAR deSimatbh l@o. TAAHE cid 40Haghi Or

vi ew of the ‘a FIG 14B°is a heel side view of the

aft-body of F|G., 14..  Fl 14C i.s_a _foe_ si vVi.ew.,of f iy I
1a.  pigelf’ %H‘DL?‘? "é& ik e&%13%&%69?@%0%5?10%%@#%@%%81% %wig—"lagd'tzfg.gqyﬁ %5 ET?E
Is arear view of the aft-body of FIG, 14. FIG 14F js an interpor view of
t he af thasedyipsf0, ApiGhowa, at aputf enf AT ang inmseriddntan hasekad &2 Hmen 'Lf - body of
FIG 14. 12 5 Cctober 2004 DETAI LED DESCRI PTI ON OF THE | NVENTI ON :
The club head 42 is generally composed of two components, a face component 60, and an

aft-body 61. The afi-body 61 has a crown portion 62 and a sole portion 64. The club head 42
may also be partitioned into a heel section 66 nearest the shaft 48, a toe section 68 opposite the
heel section 66, and a rear section 70 opposite the face component 60.

The face component 60 is generally composed of a single piece of metal, and is preferably
compo.sed of a forged metal material. More preferably, the forged metal material is a forged
titanium material. Such titanium materials include pure titanium and titanium alloys such as 6-4
titarium alIoS’, SP-700 titanium alloy (available from Nippon Steel of Tokyo, Japan), DAT 55G
titanium alloy available from Diado Steel of Tokyo, Japan, Ti 10-2-3 Beta-C titanium alloy
available from RTI International Metals of Ohio, and the like. Other metals for the face
component 60 include stainless steel, other high strength steel alloy metals and amorphous
metals. Further, the face component 60 may be manufactured through casting, forming,
machining, powdered metal forming, metal-injection-molding, electro chemical milling, and the
like.

b FIGS. 13, 13A, 13B, 13C, 13D, 13E and 13F illustrate the face component 60. The face
component 60 generally includes a striking plate portion (also referred to herein as a face plate)

72 and a return portion 74 extending laterally inward from the perimeter of the striking plate

13



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 hollow interior, not> @8l 2004
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 neral | y conposed .of _two.c onents,..a f.ace co ent 60, and
an  af POBI % 1 HeraKE PRy TR PBB?W&H% SRR 3 'SP por i on
64. The club head 42 may also be partitioned into a heel section 66

near est t he Ishgreferte] erabodimesnt thd rshurg gotiop J¢igenerelp inchules aw uppardatergb, and a
rear section 70 opposite the face conponent 60. The face conponent 60 is

gener alskytidhors) @ $@erdheta] Séotioh 8P4 BEL |NEral®kibn 8@ AAU & foelitefat setloy 82¢ AMpYSsed
of a forged netal material. Mdre preferably, the forged netal naterial is a

f orged pd LebAR7UBLRLBL) BleirciBl B} JriliBD b FRLGT 3@5&;@ 864 Higeq ﬁ—fo&évhf}%dé@

and titanium all'oys s as tani um al

(avail abl.e .f.rgm N ppon Steel of To Japan), .DAT 55G titaniumallo

a1 aisRLeR i e AL agcosaieg het g Rt A9rtigh 14 T goioh EOmbesa RSN | oy
avail able from RTlI International Metals of Chio, and the like. Qher netals
for theestinoeof thegnismganate gortionci2y schas 76 degrsessard S0, degichs R iy agorkengt h
steel alloy netals and anorphous netals. Further, the face conponent 60
may be di@bhfiactr ed t hrough casting, formng, rmachining, powdered netal
form ng, netal-injection-nolding, electro chemcal mlling, and the Iike.

| FIGS. 13, ﬁé’&pﬁ%ﬁl@l@tﬁ%ggio&gﬁgﬁs%ﬂgml b whtds4gd 5@{?8@ @Elaﬁg&tﬁﬂmem

60. The face onent r y I ncludes a striking p e portion

G TR L RECRE E T C e Y R A
ranges from 0.2 inch to 1.0 inch, more preferably 0.40 inch to 0.75 inch, and most preferably
0.68 inch, as measured from the penimeter 73 of the striking plate portion 72 to the rearward edge
of the upper lateral section 76. In a preferred embodiment, the upper lateral section 76 has a
general curvature from the heel section 66 to the toe section 68. The upper lateral section 76 has
2 length from the perimeter 73 of the striking plate section 72 that is preferably a minimal length
near the center of the striking plate section 72, and increases toward the toe section 68 and the
heel section 66.

The perimeter 73 of the striking plate portion 74 is defined as the transition point where
the face component 60 transitions from a plane substantially parallel to the striking plate portion
72 to a plane substantially perpendicular to the striking plate portion 72. Altematively, one
method for determining the transition point is to take a plane parallel to the striking plate portion
72 and a plane perpendicular to the striking plate portion, and then take a plane at an angle of

forty-five degrees to the parallel plane and the perpendicular plane.” Where the forty-five degrecs

14



5 Cctober 2004 portion 72. The striking plate portion 72 typically has a
plurality of scorelines 75 thereon. |In a preferred enbodi nérdctobdi@0pét ur n
portion 74 generally includes an upper |lateral section 76, a |ower

| ateral section.78, a heel lateral section 80 and a toe |ateral section 82.
Thus, the return 74 preferably encircles the striking plate portion 72 a
full 36PlaAeeiRAss thEMR\SmpohdR $Ethe Hahiitiftpbift fBRLY AEfhIAE e g@ﬂme/vFﬂ fthe .
recogni ze that the return portion 74 may only enconpass a partial ~section

of the §P¥f i late-portion 72, such as 270 degrees or 180 degrees, and
may al sO eﬁéﬁg%goﬁmﬂu us. The upper lateral section 76 extends inward,

towards the aft-body 61, a predeterm ned distance, d, to engage the crown
62. In a prellsprasrnbinysa the frse pprapeeat A9 Argage thetrpwa 62r fromo0.2
inch to 1.0 inch, nore preferably 0.40 inch to 0.75 inch, and nost

pr ef er apibytani@alBeharizofital planeriis uredh 62 ban 4 drewpenieretiaioriidn 62a, Witclsispildded
plate portion 72 to the rearward edge of the upper lateral section 76. In

a pref eiideetRYORE paribn 74N SutPREENJaBERER knBR6L] @B AERID] JRAE
curvature fron1theﬂﬁge? section 66 To the toe sectiok 6 O?ghe Upggbkwatera

sectio -per i er. 713.0f the _}i [N | at e

ecti oSt PEAIRunE e L ek RIRCRRR A BEioh, 1% cho' e e cheBi e
strikin | ate section 72, .and increases toward the toe section 68 and the
heel se%?&%lléﬁr.e aftpchegde parb heras fgrther gEplained ReIAY- pl ate portion 74 is
defined as the, transition point where the face conponent 60 transitions
from a pl anelkatest kteralsetyorpdl ialsiibdtarttially herpstdicamty the sttikirgaylbte@ortichZ72, 0 a
pl ane substantially perpendicular to the striking plate portion 72.

Al t er nadnid\tked Yeel Qiteral sEetiBOR0 ESferd@t abEl I BEfcdIeh dab B Shidp@BnAbHonissctich doake
a plane parallel to the striking plate portion 727and" a pl ane

perpen Cgfnﬁlél t¥ttohLsebtibn 81 bt @gle@o?tti& PPLEHE Qﬁ—b@@? 6t h %eth%gfala%rﬁl Bl "

angle o
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 a
distance of 0.250 inch to 1.50 inches, more preferably 0.50 inch to 1.0 incﬁ, and most preferably
0.950 inch. The heel lateral section 80 preferably has a general curvature at its edge.

At the other end of the face component 60 is the toe lateral section 82. The toe lareral
section 82 is attached to the sole 64, both the ribbon 90 and the bottorn section 91, as explained
in greater detail below. The toe lateral section 82 extends inward a distance, d”’, from the
perimeter 73 a distance of 0.250 inch to 1.50 inches, more preferably 0.75 inch to 1.30 inch, and
most preferably 1.20 inch. The toe lateral section 80 preferably has a general curvature at its
edge.

The lower lateral section 78 extends inward, towa.rd the aft-body 61, a predetermined

distance, d’, to engage the sole 64. In a preferred embodiment, the predetermined distance ranges
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forty-five degrees to the parallel plane and the perpendlcular pl ane.

Where the forty-five degrees 14 5 Cctober 2004 plane cont act’O @H@ﬂﬂggﬁ
conponent is the transition point thereby defining the perinmeter of the
striking plate portion 72. The present invention has the face conponent 60
engage the crown 62 along a substantially horizontal plane. The_crown 62

has a cfromd.-2insdrite 25peshes.gnompactemghlychst scptatda ln@nﬂ%qr mpptereigrabhnl-Bor t i on

74. Such an engagenent enhances the flexibility of the striking plate
port i oninéR, Alrhensirg ffoat the pgrimatee 73 of efef sudking platf pargen 72 tot therdgdtithe toover 62
and the upper lateral section 76 are attached to each other as further

expl ai nggl helatbn 7d1enhgkrbrehad 8hBbdisRat HRoRer 1a€er§l¢@§doeams 1BdslaVecReapanditard ar

to the striking plate portion 72, and the heel lateral section 80 covers

Sect i ontUT it e isR eI A el AR v%}q e G 8 78 R 2R, BOLIRE

section 80 is attached.to the sol e 64, botff] qe rlbbo 90 and the bottgm
sect i onPOImetgs7 1okihe sirking platgsedion /2 haispreigeahly g minpga H@'@th pear dhegentsg of i on

80 extends inward a distance, d"', fromthe perineter 73 a distance of
0. 250 i thehstrilong pB@ sectide’®l, andue:rq::asa‘tewam the Gre5@ctionedB ansl the Bedlsettiondifd nost
preferably 0.950 inch. The heel lateral section 80 preferably has a

general cur vahslisle 3brtich %4988 soBtunibeuoddactr flacknint thderiRcenso B, 60 is
the toe Iateral sectlon 82. The toe lateral section 82 is attached to the

sol e 64~r5£>g metig B 20 rﬁ@gct{o%ezsba}eth%m ﬁt%&g 59&103 0 48 .tl‘f’é(tBlezitgﬁpsec

greater eral secfion I nwar a distance,

d', fromthe erlrreter 73ad|stagce of O. inch to 1.50 inches, nore
prefer aﬁ??reﬁitt?ﬁhqdﬁl%ﬁa‘%ho‘)ﬂi!e"% eXRlaHe é%area%gfta PEP% ably 1.20 inch. The toe

| ateral section 80 preferably has a general curvature at its
The aft-body 61 is preferably composed of a non-metal material, preferably a comiposite

material such as continuous fiber pre-preg material (including thermosetting materials or a
thermoplastic materials for the resin). Other materials for the aft-body 61 include other
thermosetting materials or other thermoplastic materials such as injectable plastics. The aft-body
61 is preferably manufactured through bladder-molding, resin transfer molding, resin infusion,
injection molding, compression molding, or a similar process. In a preferred process, the face
component 60, with an adhesive on the interior surface of the return portion 74, is placed within
a mold with a preform of the aft-body 61 for bladder molding. The retum portion 74 is placed
and fitted into the undercut portions 62a and 64a. Also, the adhesive may be placed on the
undercut portions 62a and 64a. Such adhesives include thermosetting adhesives in a liquid or a

)  film medium. A preferred adhesive is a two part liquid epoxy sold by 3M of Minneapolis
Minnesota under the brand names DP420NS and DP460NS. Other altemnative adhesives include
modified a¢rylic liquid adhesives such as DP810NS, also sold by the 3M company.
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edge. The lower lateral- section 78 extends inward, toward the aft-body 61,
a predeternmined distance, d', to engage the sole 64. In a pr@dteperd@o4
enbodi ment, the predeterm ned distance ranges 15 5 October 2004 fromO. 2
inch to 1.25 inches, nore preferably 0.50 inch to 1.10 inch, and nost

preferably 0,9 inch, as neasure romthe perineter..73 of the str.iking

Dl ot o phiAmBiren 0 ke Bahes Sseumpaarsy PEpuER Sewlfe Bipst Trygplipt
preferred enbodinent, the lower lateral section 78 has a general curvature
from the heelA bidtérinphéed withinghe bellaveireriny e praformand faqesoapaneddl; i on
78 has a length fromthe perineter 73 of the striking plate section 72

that i s;jarepeEaRiz¥d withif thi iRld, | verigh 1y alasubjeoetodeating. Tie co-ielditg plocesy pl at e
section 72, and increases toward the toe section 68 and the heel section

66. The e 4 cut r el i idhsiRedtdhe
return Sﬁgﬁe?%%%"?%@é"so %g%iagﬁoﬁ?ﬂgl C%\/l\g?ﬂaﬁg%l&t&? agcgo?tﬂ?gn 178, tehe heel
| ateral section 80 and the toe |ateral sectign 82 are attached. to each
ot her dbe¢ &esicampapent %8 YJregae taglﬁeéiva?r pr fﬁgiﬁ@ﬂ,}ca%ﬁ éecﬁetd?tﬁg%@w@fn ipgl%[‘)J Pfer abl y
conposed of a non-netal material, preferably a conposite material such as
conti nuous fAbsovr i-FiGed, therewingloriioméd Qlfﬂr%@s theemdersut RarensRAaand i 2or a

thernopl astic naterials for the resin). Oher materials for the aft-body 61

i ncl udegighhey Lo, WtEEHBR frdtl N gmees R6indl. 25 mch of heo inchemoopprafetibly rmges frams
such as injectable plastics. The aft-body 61 is preferably nmanufactured

t hroughy bh addar ol idin dng I{sﬁgw 8?&‘@63’5_ RkHi BYank@5F Bag 10US bRAted HeRi ! i ON

. 1.5
mol di ng,” conpr essi on fo a simlar process. Ih'a preferred process,

ot ur n BorEP 00 P e SoWn BB A ST BTCDET I BrSeb T 81 PRSI 1 body
61 for bladder nolding. The return.portion 74 is placed )
portion 74. The annular gap 170 has a distance Lg that preferably ranges from 0.020 inch to
0.100 inch, more preferably from 0.050 inch to 0.070 inch, and is most preferably 0.060 inch. A
projection 175 from an upper surface of the undercut portions 62a and 64a establishes 2
minimum bond thickness between the interior surface of the return portion 74 and the upper
surface of the undercut portions 62a and 64a. The bond thickness preferably ranges from 0.002
inch to 0.100 inch, more preferably ranges from 0.005 inch to 0.040 inch, and is most preferably
0.030 inch. A liquid adhesive 200 preferably secures the aft body 61 to the face component 60.
A leading edge 180 of the undercut portions 62a and 642 may be sealed to prevent the liquid
adhesive from entering the hollow interior 46.
FIGS. 14, 14A, 14B, 14C 14D, 14E, 14F and 14G illustrate a preferred embodiment of
) the aft-body 61. The crown 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 engagement with the face member 60. The

crowti portion 62 preferably has a thickness in the range 0£0.010 to 0.100 inch, more preferably
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and fitted into the undercut portions 62a and 64a. Al so, the édh si ve may
be placed on the undercut portions 62a and 64a. Such adhesiVE&oPHANde

t hernosetting adhesives in a liquid or a filmmedium A preferred adhesive
is atw part |liquid epoxy sold by 3Mof Mnneapolis M nnesota under the

a1 & @%ﬁ@%ﬁﬁ h?ﬁﬁ@?@é@%ﬁﬁ?@i f’f%ﬁ%@%@‘%?‘% e
.. 004 i N S
ooy bo et AS BSE IR b o g B dnte TR BN 60, FRINARE e Lhi 1 ¢ he

hol low interior of the preformand face conponent 60, and is pressurized
wi t hi n botermmsktgon G predithe optdred ribbey) 2@ which ihaubsiangallynpreperstiovdirdo the twttoness
secures the aft-body 61 to the face conponent 60. Alternatively, the

af t - bodycttch 415 phederdbly Hao a thibithekaiihe aipe DEND 1 G MSOMFch mathnsferbly @rthe
mechani cal ly secured to the return portion 74. As shown in FIG 9, the

return R d e 44n OV &F d.@ﬂ?in[‘:l?,eeveﬂ ﬁﬁ)’i‘@ﬁ%f@?ﬁﬂ% E;‘Pﬂi]é 6%1?2,'% rc}%ﬁbe@‘iﬁchato rofé’c%@ti

e
Lo, which preferably ranges from0.25 inc , hore p erabl’y
ranges from 0.40 inch tq.Q.70 inch,, .and is nost preferably 0.50 inch. An
annul armSgbOS&eﬁ%?rgblg?lg%?Buaﬁgfﬁ,%f@n&:*»dﬁ&bdge 190 of the crown portion 62 and
the sole portion 64, and an edge 195 of the return portion 74. The annul ar
gap 170 has Iaadrefeapd embediment teradt-bedyip gompergd o1 £ pbielity 9f plihedpreorego. 100
inch, nore preferably fromO0.050 inch to 0.070 inch, and is nost preferably

0. 060 itpmballyAsix pr sgver plien) suchsfdiseinsadinipSe Patsnt Namberaf,248)82 ) eghittedut
portions 62a and 64a establishes a m ninum bond thickness between the

| nt er | QorcliaeRifiedd fnd Bicod QOVehrkin@ihidiR HIABS inechikihRE Sy lrelchc:

undercut portions 62a and 64a. The bond thickness preferably ranges from
0902 4800 A% LRGN BN 61 ' SEEAAPL YR NIERa L0 PR 12 G100
portion 64 of the aft-body 61 optionally has a recess 93 for attachment of a sole plate 95 thereto.
The sole plate is preferably attached with a pressure sensitive adhesive such as a polyethylene
foam acrylic adhesive sold by the 3M company. The sole plate 95 is preferably composed of a
light weight metal such as aluminum, titanium or titanium alloy. Alternatively, the sole plate 95
1s composed of a durable plastic material. The sole plate 95 may have graphics thereon for
designation of the brand of ¢lub and loft.
FIG. 8 illustrates the hollow 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 2 part of the face component
60. The hosel 54 may be composed of a similar material to the face component 60, and is
preferably secured to the face component 60 through welding or the like. The hosel 54 may also

be formed with the formation of the face component 60. Additionally, the hosel may be

coihposed of a non-similar material that is light weight and secured using bonding or other
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0.030 inch. A liquid adhesive 200 preferably secures the aft body 61 to the
face conponent 60. A |eading edge 180 of the undercut porti&ﬂﬁ@oéga?oﬁﬁd 64a
may be sealed to prevent the liquid adhesive fromentering the hollow
interior 46. FIGS. 14, 14A, 14B, 14C 14D, 14E, 14F and 14Gillustrate a

f d_enbodi ne; f _the aft-body G1. ' ft-
Pody 6 TCSE SRS ANt Bl Ev HEnEbl 1 aune RS L iR Brd bt Bl o

of sole 64 outside of the engagenent with the face nenber 60. The crown
por t i 0n262ha fextreratepsridgsbafromi thk apssaire HO tohibe selagetion 6. 316 pryfewedoo i nch,
nore preferably 17 5 October 2004 in the range of 0.025 inch to 0.070 inch,

even NbmhoRiif! 8B hysel Wallheo daadet@hgdleGR8hédd thertioseOLidA80 thiersbly leavig 210St
preferably has a thickness of 0.033 Inch. The sole portion 64, including

the bOt@@p{é{ﬁ%&%@ hotdl 42090 9RE itmgéel Lkd2D0BRG: s dhsnaghstapideal | Y

perpendﬁ u om ‘Sectron 91, preferably has a thickness in the

range of, 0.010 to O. i nch,. nor referably . nsthe .range of ~0.025 jnch
o 0 oTeitRaoS R ol charF ErBEH T R ESFS e S b 3h Hedi2l aEResd
inch, and nost preferably has a thickness of 0.033 inch. In a preferred
enbodi rigrars deseabed in-docpapding 1ESnPeseicApiflication Npmbex §9/632.47 1, Sdedogn HRgushs by,
typically six or seven plies, such as disclosed in U S. Patent Nunber

6, 248, 0RO, &ftiied KRUF CRBPRE HoeelGihdr, Wairtl pertthebepddrhertynnt arpbratédiy, whi ch
is hereby 1 ncorporated by reference in its entirety. The bottom section 91

'S gen%%%%%e%?%@% ﬁig‘gf?féii 5k RE1oE£0NVPe APREH fRII B sﬂl@ﬁ%ﬁﬁt@porﬁ@{ﬁ 7?2 @lor@ér 1of

t he af option y has a recess 93 for attachnent of a sole plate

e L R v T
the Su e(:rr?brg%?xggﬂt, t-{lg %ogeci lS?L is}? &i?lgoe;ecgl % 1i2$5 ir?ghejegrru?a?cli %'o%otglc) 2%?{9ngoglat% portion 72.

As shown in FIG. 7, a weighting member 122 is preferably disposed within the hollow
interior 46 of the club head 42. In a preferred embodiment, the weighting member 122 is
disposed on the interior surface of the ribbon section 90 of the sole portion 64 in order to increase
the moment of inertia and control the center of gravity of the golf club head 42. However, those
skilled in the pertinent art will recognize that the weighting member 122, and additional
weighting members 122 may be placed in other locations of the club head 42 in order to

_influence the center of gravity, moment of inertia, or other inherent properties of the golf club
head 42. The weighting member 122 is 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

19



i ght weight netal such-as alum num titaniumor titanium alloy.
Alternatively, the sole.plate 95 i s conposed of a durable pl:Qttoberd0dr al .
The sole plate 95 may have graphics thereon for designation of the brand of
club and loft. FIG 8 illustrates the hollow interior 46 of the club head

't ori g RREAR i MERL ol fepaBiRoom ot Bl BRESAE Y bR g e

54 may be caonposed of a simlar material to the face c nent 60, and is
oref of abl y SBARERTES SRhadimisat heHENCREBY Ars GORPUER AL HISORZAEAE | ke.
The hosel 54 may also be forned with the formation of the face conponent
60. Addiomipeneants 224, 1@2hesk] 22epyhivh arcanpalkled wothimthe phies ofprie regefi the riabon hat
is light weight and secured using bonding or other 18 5 Cctober 2004

nmechani @aliorSRE S thd Golk ERYNB4SST thFafebd Pl i Ahed] vight t8mpbnddhe2h0eknted 1S

defined by a hosel wall 120 that fornms a tapering tube fromthe aperture
59 to t ' ' : g 20
does. not S sE AR 2B iog s AL Sl ey AT IR indeOF RSl o ¢

bet ween the hosel wall 120 and the heel |ateral sectjon 80. The shaft. 48 is
O S pocdS B R FomimsS i HHheB secppp0; N Lty Speahing perith coREoHBBet 228,
Such a hosel insert 121 and hosel 54 are described in co-pending U S

Pat ent cApasla roassiranging froer 1 09485 ) A®grantsi prsterany Aogukt gams to 26gEmsand t | ed
Golf Club Wth Hosel Liner, which pertinent parts are hereby incorporated

by refabeieferdbly frb@rls drivs oXeirabd. Eshlofcied welgheammnentsnapa-tihes §Hensiiyng
plate portion 72 in order to allow for conpliance of the striking plate

porti quéﬂgg{o'ggg g%ag?gﬂfe& cifdib l?ergir?e?éx% t@gée branld e9e§bic%at%eﬂ&9ﬁ%oréﬁ;§f_er%§l 54

is dispos hrearwar omthe”striking plate_portlon 2.
shown I FLG 7 o8 SRioRLLNg, Temter 122 1 s, prefierabl v, di sposed ui thi g i he
grams per cubic centimeters.

Each of the weight components 122a-c is preferably composed of a polymer material
iﬁtegrated with a metal material. The metal material is preferably selected from copper, tungsten,
steel, alurninum, tin, silver, gold, platinum, or the like. A preferred metal is tungsten due to its
high density. The polymer materiai is a thermoplastic or thermosetting polymer material. A
preferred polymer material is polyurethane, epoxy, nylon, polyester, or similar materials. A most
preferred polymer rnat.erial is a thermoplastic polyurethane. A preferred weight component 122a,
122b or 122¢ is an injection molded thénnoplastiq polyurethane integrated with tungsten to have
a density of 8.0 grams per cubic centimeters. In a preferred embodiment, each of the weight
components 122a-¢ are composed of from 50 to 95 volume percent polyurethane and from 50 to

5 volume percent tungsten. Also, in a preferred embodiment, each of the weight components

122a-c are composed of from 10 to 25 weight percent polyurethane and from 90 to 75 weight
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interior 46 of the club head 42." In a preferred enbodi nent, the weighting
menber 122 is disposed on the interior surface of the ribb&faeler28¢d 90 of
the sole portion 64 in order to increase the nonent of inertia and control
the center of gravity of the golf club head 42. However, those skilled in
the pertinent art will recogni ze that the weighting nmenber 122, and

addi t i gardent Wagsit-i ng nenbers 122 nay be placed in other |ocations of the
club head 42 in order to influence the center of gravity, nonent of
inertia, or Petfembly, tHeevepht qirgpeetts ¢82a5¢ exttind foinfapptaximatetiattie 4i2¢l s3dton 66
wei ghting nmenber 122 is preferably tungsten | oaded film tungsten doped

pol ymer, iBih 1 ' ' BR%r S8 ho &= @e s6dtidaets dMheariandi ng
DS o Pl B S ™ TP o o Docanper 50 Ta80.

entitled A Co [ Gol f ..c ub d W r i [ and
her eby HqﬁEB?c"%@B?eEfWV%%er‘gﬁl c%rrfl B9 éﬁ%??%gr"gﬁg O%h’oés%é&g IP% {339?35 t he
pertinent art will recognize that other high g%nsi t¥1 materé' al s mag he
utili zeectipn Hrpfthe gblown watien 39dhe bl sestign Ry ERHRY O Qe gg pection
departing fromthe scope and spirit of the present invention. 1In a

pr ef er réSchfeldbdishanessttiornt 9 onenybemnipatiey thar2of. | lsoohp veight gpmppmasts Wdaght i ng
conponents 122a, 122b and 122c, which are enbedded within the plies of

Pr e- pr gfaPhe Sdiftidnkd BRSNS ChéBth&02sWppbitd 6 Bkiag POsitioad Brkerés. Thescadkiltddddy
61. A heel wvieight conponent 122a, a center welght conponent 122b and a toe

wei ght conponent _12:2c Al i oo, i b Sl ~PLigg that

Commosdit HBCPr BB st R T e b i Pk BRI BB REER |t s
O s (COMESTGH AL+ A OO E SR Ao BT e 5SSOI Tifen of
t he wei ght conponents 122a-c has a density ranging from5 granms per cubic
cent i neflarsmetvoe greigingepmpaiyints tatd stewsrier theprangr of areatd 9f the golf club

head 40 to be optimized.

FIG. 12 illustrates. a preferred embodiment of the face component of the golf club head of
the present invention. FIG. 12 illustrates the 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 0.120 inch to 0.090 inch, preferably from 0.115 inch to
0.100 inch, and is most preferably 0.105 inch. The central elliptical region 102 preferably has a
uniform thickness. A first concentric region 104 preferably has the next greatest thickness that
ranges from 0.110 inch to 0.076 inch, preferably from 0.100 inch to 0.086 inch, and is most
preferably 0.088 inch. The first concentric region preferably has a thickness that transitions from
the first concentric region 102:thickness to the periphery region 110 thickness. A periphery
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from7 grans per cubic centineters to 12 granms per cubic centineters, and
nost preferably 8.0 grans per cubic centineters. Each of tROabeyR004
conponents 122a-c is preferably conposed of a polyner nmaterial integrated
with a nmetal nmaterial. The netal material is preferably selected from

copper, tungsten,  steel, alumnum tin, silver, | d, plati num_ or the
like. Argmeq LiQ pigferphlyhas he neHgaeasst fidmes the@m%?%&?naeﬁgi‘wﬁ tTRO0S S r
material is a thernoplastic or thernoserting polynmer material. A preferred
pol ymer andisembstlpréfaraphl G0 2embianhe vapeton intlé ticknpss| ofdise grikingplaté portian 72
materials. A nost preferred polyner material is a thernoplastic

pol yur et:NgRe forAnd bRiREBRINMNEE 8hbe HoAPRA SN thekddi®r 11 [182Re tiikingaflate Hoidn 72
i nj ection nol ded Thernopl astic pol yurethane integrated with tungsten to

have a,densjty. of .8. B RET, ' . ]

embodi e e BB B SRR BB T2 iAo BRI B 6
to 95 vol une percent pol yurethane ang from50.to 5 volung percent ..

t ungst eFReIRY &35S 1 & galf hallpad ?g&a@ﬁﬁ%;gﬁ@m O,r?fs%@r-rl%rwth a%%%@ ”&%ﬁ%ﬁa‘ﬂ@ﬁ{ Qf
122a-c_are conposed of from 10 to 25 wei ght percent polyurethane and from
90 to 75henstiikping p2Be PorionGBer 2004 percent tungsten. Preferably, the weight
conponents 122a-c extend from approxi mately the heel section 66 of the

striking pl atRGPerA HaRwdids b bRsERiventodahert €6t the Facé QotPoidie 60.0tn theCt i on 68
of the striking plate portion 72. However, the weight conponents 122a-c

may onl : : t] | [ [

ot oo rRhe 3O Rl Bk s Elhefl oliBBedl AR08 16PEblbretiranb D,

section 90, or any .conbination thereqf. Al so, .t .Wei gh _l122a-

mybe pdgt e Geiesh ARt ety asRetEask R0 e QUsD et PO Rel B DA SED:
ies. T killed i

Sert QS to 03%8 ir?chl, andeis nllonst preferably 0.105 inch. The central elliptical region 102 preferably has a

uniform thickmess. A first concentric region 104 preferably has the next greatest thickness that
ranges from 0.110 inch to 0.090 inch, preferably from 0.104 inch to 0.094 inch, and is most
preferably 0.098 inch. A second concentric region 106 preferably has the next greatest thickness
that ranges from 0.100 inch to 0.080 inch, preferably from 0.095 inch to 0.085 inch, and is most
preferably 0.088 inch. A third concentric region 108 preferably has the next grcaiest thickness
that ranges from 0.090 inch to 0.070 inch, preferably from 0.083 inch to 0.073 inch, and is most
preferably 0.080 inch. The concentric regions preferably each have a thickness that transitions
from one adjacent region to another. A periphery region 110 preferably has the next greatest
thickness that ranges from 0.072 inch to 0.061 inch. The periphery region includes toe periphery
region 110a and heel periphery region 110b. 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
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the pertinent art wll recognize that other weighting materials may be
utilized for the weight conponents 122a-c wi thout departindg @¢tobart2884 scope
and spirit of the present invention. The placenent of the weighting
conponents 122a-c allows for, the nonent of inertia of the golf club head
40 to be optimzed. FIG 12 illustrates a preferred enbodi nrent of the face
conponlksat ensEgyt less gt golEbalbandagreaer cocHicism 04 &FHIRBent i on. FIG 12
illustrates the variation in the thickness of the striking plate portion
72. The str jakintgitiphad grepiouslyahe Fi2eicsmpomdnt GAlkd prefeaztily forgebftomrarod of hiefali cal
regions, each having a different thickness. In a preferred enbodi nent in
whi ch il EEEF&&% bi$ces MRASRM@irid the FRRI UApRhertiid S dHNA i@l dooy
mterigﬂ?enfgﬁgﬁéﬁf al el IqlBrp ic%rlg Eisegi on 102 preferably hgg t he greatest

nch 1600 PAH. SRR 0" Aeoep PErah SahyHET oo A5 1R ZpR ik e 115
elliptical region 102 preferably has a _uni “’Eget hi ckness. i

A first .
concenFer Ropessing st Boiking Riets kasi4) CaHLlip Elead and feeehy dagorpgipie Ry seferensg
ranges from0.110 inch to 0.076 inch, preferably from0.100 inch to 0.086
i nch, agentirstymAdttmafivelf,aheliicy cOmpe:nt A¢ ks caFhorhimeltencoeiebintamethpd gichras
preferably has a thickness that transitions from the first concentric

r egi onLQRel L SN REE WY chdiRigRthd Th nicedifonfoldilg bhiaking sSprefrabdy fitahiamy 21
5 Cctober 2004 region 110 preferably has the next greatest thickness that

ranges fr . 0 i 062 1 nch, 16 . S -ayggmg) iach.
The vaPi %ﬁ?glgnﬁl %1%9)%}%1%? ﬁ"iL‘ gk@%tggl%g#ﬁméalg@%ﬁa%ﬁ% ataggg%ﬁ)i&gh ) gﬁ)}of\%g for
the greatest thickness to be localized in the center 111 of the striking

pl ate PEBMBOHADA HHEWBHYT A8t ai ning the flexibility of the striking plate
portion 72 which corresponds to less energy loss to a ?olf ball and a
great er coefiidgiosat methode &rrimanufashiringtihoice pemiperany 60 irclulgrfaping the faee

component 60 from a flat sheet of metal, super-pléstic forming the face component 60 from a flat
sheet of metal, machining the face component 60 from a solid block of metal, electrochemical
milling the face from a forged pre-form, and like manufacturing methods. Yet further methods
include diffusion bonding titanium sheets to yield a variable face thickness face and then
superplastic forming.

The present invention is directed at a golf club head that has a high coefficient of
restitution thereby enabling for greater distance of a golf ball hit with the-golf club head of the
present invention. The coefficient of restitution (also referred to herein as “COR”) is determined

| by the following equation:

e= Yaovp

U -u.

wherein U] is the club head velocity prior to impact; U is the golf ball velocity prior to tmpact
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the striking plate portion 72. FIG 12A illustrates an alternative

enbodi nent for the face conponent 60. In this plate portior @¢obg084
central elliptical region 102 which preferably enbodinent, the striking 01
has the greatest thickness that ranges from0.120 inch to 0.090 inch,
preferably fromO0.115 inch to 0.100 inch, and is nost preferably 0.105

i nch. TWhcktsmergly; &l the plubdatd vdgiignudGRepsaphetiab oy thegplfballuingrf drenface of the

t hi ckness. A first concentric region 104 preferably has the next greatest

thi cknesg, Rdadt v, is mﬁama&i%}@st aft6thsebfraBo S0t BEITba iRhe Rtk dfiRintidh 104

inch to 0.094 inch, and is nos preferably 0.098 i nch. A second concentric

regi on;106 pr.ef. o] as.t 1E % | anges from

0- 00 it 5 2 BBoARshe 3 Bty YeFRbR Rl SRR e WP hon, and 1 s
nost preferably 0.088 inch, A third concentrjc region 108 preferably has
the next gredtecefues ﬁ?él@FFe‘é@teq W%%wf ol S s it
preferably from0.083 inch to 0.073 inch, and is nost preferably 0.080

i nch. Tie coeffceant of Estitgionns fprashetensl spcke achsdfholay ar ptcwodd detmiart zero,
transitions fromone adjacent region to another. A periphery region 110
pref er apile BAS pbifectHardstio neAdres twhdrd hé ke s istibatas banufsfide in@tieh] Zhd vl t 0

0.061 inch. The periphery region includes toe periphery region 110a and
ol at e SRR o g e O LR = R b g R lepl M,
1ot biTkreine BPeyhBl & 9P sidneuee SpiPBHFosnglF FORBRP s ponds 10 22 5
Oct ober 2004 |l ess energy loss to a golf ball and a greater coefficient of
restitution.The cogfﬁcient 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 onéa preferred
embodiment, the width w is 78 millimeiers and the hetght h is 48 milljineters glving an aspect
ratio of 1.625. In conventional golf club heads, the aspect ratio is usually much greater than 1.
For example, the original GREAT BIG BERTHA® driver had an aspect zatio 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 present invention preferably ranges from 1.0 to 1.7. One embodiment has
an aspect ratio of 1.3. The striking plate portion 72 of the 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 inches to 7.50 square inches, more preferably from 5.00 square inches to 6.5
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As mentioned previously,. the face conponent 60 is preferablsy -forged from
a rod of netal material. One preferred forging process for fetabaad004i ng
the face conponent is set forth in co- pending U S.  Patent Application
Nunber 09,548,53 1, filed on April 13, 2000, entitled Method For
Processing A Striking Plate For A Golf C ub Head, and hereby incorporated
by ref egemedndhes, antl snashpreferably At 8 satdre giches el $quere inohgsonent 60 i s cast
fromnolten netal in a nmethod such as the well-known | ost-wax casting

net hod. The 8t alubfRid EDEHINEGrREntGARINkiBE aiss hag £Erafbkylubic tAa 4 8hbleadof
titanium all oy such ass 6-4 titanium all oy, al pha-beta titaniumalloy or

beta ti Lym A . {gr ' | | LLE | L.t i onal
met hodsthgg{r1 nanh*"g%ﬁjaﬁtng ﬁgk‘%lglgéﬁ%g%%%bﬁtea%%@%éﬁalﬁ%éé&%(%)‘{r ér’r?%a pﬁﬁg&?ace
conponent 60 froma flat sheet of netal, super-plasti orm ng the face
corrponeﬂ%e ‘638‘”*1? Blg}hﬁ 4‘}%‘3&3&2@%@3&“ Tt’é‘?’?m‘r?g‘éﬁ‘?éo‘?ﬁ E@Hi gubie ‘?{E*Eﬂ 60
froma solid block of netal, electrochemcal mlling the face froma

f or ged @0subbreentimatird, pkd meshpreferably aagenemn3ds culvgcentimetaesrto e p svlis

i ncl ude di ffusion bonding titaniumsheets to yield a variable face

t hi cknegatimates, af¢h pfNable BPEEYYi@Sdntitnetads o 395 cublieceptimstend, ahd veist preferatty
directed at a golf club head that has a high coefficient of restitution

t her ebya ' : reater distance of a golf ball hit with the golf club
head ofJS?@Blé&%g %ﬁeésgent i nvention. The coefficient of restitution (al so

wher ei n U, 1 S REs el e etk PR nlotRRet R 160 &S RE B 1 bal

velocity prior to inpact 23 5 Cctober 2004
grams, preferably ranges from 175 grams to 205 grams, and most preferably from 190 grams to
200 grams. Preferably, the face component 60 has a mass ranging from 50 grams to 110 grams,
more preferably ranging from 65 grams to 95 grams, yet more preferably from 70 grams to 90
grams, and most preferably 78 grams. The aft-body 61 (without weighting) has a mass preferably
ranging from 10 grams to 60 grams, more preferably from 15 grams to 50 grams, and most
preferably 35 grams to 40 grams. The weighting member 122 (preferably composed of three
separate weighting members 122a, 122b and 122¢) has a mass preferabty ranging from 30 grams
to 120 grams, more preferably from 50 grams to 80 grams, and most preferably 60 grams. The
interior hosel 54 preferably a mass preferably ranging from 3 grams to 20, grams, more preferably
from 5 grams to 15 grams, and most preferably 12 grams. The sole plate 95 preferably a mass
preferably ranging from 3 grams to 20 grams, more preferably from 5 grams to 15 grams, and
most preferably 8 grams. Additionally, epoxy, or other like flowable materials, in an amount

ranging from 0.5 grams to 5 grams, may be injected into the hollow interior 46 of the golf club

head 42 for selective weighting thereof.
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which is zero; vl is the club head velocity just after separation of the
golf ball fromthe face of the club head; v2 is the golf balPctoesr@®lty
just after separation of the golf ball fromthe 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 limted between zero and 1.0 for systens with no
ener gy -addi Thodepth Dfithecbsf idad 48 fromp thersgrdking plateopprtien 72 & the repasegtioalofshech as
a soft clay or putty would be near zero, while for a perfectly elastic

mat er i gownVhtelish EDpRAREIY rdnged 86i G irktheeU.§ imhey] efdisThdst prefertbly vl ue  of
e woul d be 1.0. The present i nvention provi des a club head having a

coeffl e Hefot: 4t LPfhe c[@%l%‘a&g.zf%%éagm%& 1e9n9§xlmf %ﬁf’o@fﬁ ﬁee!atﬁ er

conven onal est condltlons e coefficlient of restitut

head 42 of nder st r usS t candit.i,pn vvlth
2ot vermgts FOR A BERR o S pEbon b e Bt SRty dciachs, s Sy "W AREwe
from0.83 to 0.883 and |s m)st preferably 0.87. Additionally, the striking
pl ate plsbtieahd fonfthe ke featemn Coivpbnberl seBion£6 paeisrally repgesdisae .0 inghesdo t han
face plates of the prior art. The aspect ratio as used herein is defined as
t he W ¢lioHncHew/'and méretpherefabBet dlincheled by the height, "h", of the face, as
shown in FIG A 1In one preferred enbodinent, the wwdth wis 78

mllimetersgand fohfd %'Agttt]h?ﬁt eﬂaxegfbt,he&tetteroﬁgtgm\@c@&ea@f gfﬁh%céfthe 2bifo ﬁf

1.625. In conventiona heads, the aspect ratio Ts dsually nuc

greater than For the or T river had
an as p%lt‘,‘%’ heag- Lgh%?xeio e%%earé 9§14 ?ﬁgﬂ’p‘? g%ﬁﬁﬁk ﬁxn?fgtg’f&{%‘el}lﬁﬁ

i nvention has an aspect ratio that is no greater than 1.7. The asp ect
rati o platepratipe 83 dreughihe sentereiigrafies &6 y'mtl tnige sear pbacgotf olwp heag, 420?816
enbodi nent has an aspect ratio of 1.3. The striking plate portion 72 of

t he pr&seid extendsritdnothel toe saation 68 € tHeggolf dianheddai@abrongh thescepter of gawity, e
face area of the striking plate portion 72 of the present invention ranges

from 4,000,588 864 sbafbh% 31Qhe/ go1PclBf WakP42 NI T, axiPERerls Hod BRlcYovd §&ian 00
square I nches to 6.

62 through the center of gravity, CG, and to the sole portion 64.

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 the club
head determined by the vertical intersection of two or more points where the club head balances
when suspended. A more thorough explanation of this definition of the center of gravity is
provided in Golf Club Design, Fitting, Alteration & Repair.

The center of gravity and the moment of inertia of a golf club head 42 are preferably
meaeured using a test frame (X", Y7, Z"), and then transformed to a head frame (XH, ¥, ZH), as
shown in FIGS. 11 and 11A. The center of gravity of a golf club head may be obtained using a
center of gravity table having two weight scales thereon, as disclosed in co-pending U.S. Patent
Application Nurnber 09/796,951, filed ont February 27, 2001, entitled High Moment Of Inertia
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24 5 Cctober 2004 square inches, and nost preferably from5.8 square inches
to 6.0 square inches. The club head 42 of the present inventiQuoldrgfdhas a
greater volune than a club head of the prior art while naintaining a

wei ght that is substantially equivalent to that of the prior art. The

vol une of the club head 42 of the present invention ranges from 290 cubic
cent i NEbRPEsite0Golf Qluls; Whd Bereby ricoRloedtsd byrederammedn [is efitiretyb|If a sleafyis prédsentnit350
cubic centimeters to 510 cubic centineters, even preferably 360 cubic
centi ”Etr%avé%%% faudy it 8 RGSTRHEY dhat 2R AREdR e EREARbYal 8PBe GRE &F the
centineters. e v the clu

SS O ead 42 of the present invention ranges

from 165 0,225 rang, ef er.a r es froml75. qr t.0_ 205

gr ans, 224§ g{‘lﬁgg?&'pgb@&t%%f"?gﬁ? ‘?frf‘ﬁi 5%”(3&1?&&%39? %6%5 aﬁzé o_ne%} @?qg%? él,e t he
face conponent 60 has a mass ranging from 50 grams_ to 110 %rams, nmor e

pr ef er wilght digniputign pf e 29 grtahepdiveienshegelAsiub head irplased paPetatselgs f r om 70
grans to 90 grans, and nost preferably 78 grans. The aft-body 61 (w thout
wei ght singltahésishy Sl giedfatoraid yarticdagdiregtibn, diie XY gr Indirdcdo80 gr ans, nor e
preferably from 15 grans to 50 granms, and nost preferably 35 granms to 40
grans. The wei ghting nenber 122 (preferably conposed of three separate
wei ghting nmenbers 122a, 122b and 122c) has a nass preferably ranging from
30 granms to 120 grams, nore preferably from50 grans to 80 grans, and nost
preferably 60 grans. The interior hosel 54 preferably a mass preferably
ranging from3 grans to 20 granms, nore preferably from5 granms to 15
grans, and nost preferably 12, grarrér.abfﬁfé“esol e plate 95 preferably a nass

preferably ranging from3 grans to 20 grans, nore preferably from5 grans
to 15| gleads| Vahthe poStaspr eHesdblags 8 Djsans Maddi Ci0Rdl Matersgbok Process pt her
li ke TEQWab| gzgmt el iafGy | N apyamount 73 0.85 | Ti6-4 cast

Ex.2 |510cc 285g 200g 85g 0.896 | Ti 10-2-3 | Machnd

Ex.3 | 385cc 285¢g 1982 84g 0.8384 | TiAlloy | Forged

Table Two

Head Ixx Iyy Izz Ixy Ixz Iyz

Ex.1 2800 2545 4283 197 7 128

Ex. 2 | 3232 2631 4263 230 - -116 246

Ex. 3 2700 2200 3600 37 21 320

Table One lists the volume of the golf club heads 42, the overall weight, the weight of the
head without weight members, the mass of the weight member 122, the coefficient of restitution

(“COR”) on a scale from 0 to 1 using the USGA standard test, the material of the face
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ranging fromO0.5 grans to 5 granms, maybe injected into the hollow interior
46 of the golf club head 42 for selective weighting thereof5.0&8bd 2004 ober
2004 The depth of the club head 42 fromthe striking plate portion 72 to
the rear section of the crown portion 62 preferably ranges from 3.0 inches

to 4.5 inches, a i S nos referahly .3. i nches. e height,. "H. of. the
Fub resaoRstt, a8 fhe gtonmetionman blor oY adRer  BORTERAD.  BRErdibdbis T3P shtiss
from2.0 inches to 3.5 inches, and is nost preferably 2.50 inches. The

wi dt h, centimetagfgotfistub head 2 Natidtha tglchmh vrighnge 78 @ams nl igsfage camponisatfl is
section 66 preferably ranges from4.0 inches to 5.0 inches, and nore

pr ef er edehposdd 4f 4 eahetmivn, G96-4tarerdl. | T dfl badstdlak eompesedoda phiralityeifiplies
t hrough the center of gravity of the golf club head. The axes of inertia

ar e de@éﬁ@%}@? Phe o\glﬁdgﬁ% Kead D%aLa 300 al%qe; Bﬁécl:%%nf& ek BRd 8likioksAGegBlat e

portion 72 through t enter of gravi and to the rear of the golf

club head 42. The. .Y, axi xtends. fromithe t secti.on..68 af.t l.f club
head ASMER A ¢ hipchE iR B ieTAn D et T PGt e bl e dflio o
the golf club head 42. The Z axis extends fromthe crown portjon. 62

t hr ougiteadiof exanpled ipE. 1gripghes.yand dis; digtapce; ov't i5 &-A0onehsso ExpmR1esUis 285 Ofabicned

in Golf Club Design, Fitting, Alteration & Repair, 4 h Edition, by Ral ph

Mal t bygentiheter @nifeiubdiead dawiithythe cotalcgoif dub wkightge2 8 SafratmbeThofake comporeatd i s
a point inside of the club head determ ned by the vertical intersection of-

two orsRIBrp8sdl &F VOEA thdfuk laliBy HRatiabal a00es. THOER body BERAREhpoled B £
t hor ough explanation of this definition of the center of gravity is

o o e SR PP Hhen o i P PR e TR 76,
vertical distance “h” of the club head of example 2 is 2.54 inches, and the distance “w” is 3.9
inches. Example 3 is a 385 cubic centimeter goif club head 42 with the total golf club
weighing 198 grams. The face component 60 is composed of a forged titanium alloy material.

The aft body 61 is composed of a plurality of plies of pre-preg. The golf club head 42 hés a loft
angle of eleven degrees and a lie of 54 degrees. The bulge radius is 1 1.5 inches and the roll
radius is 10 inches. The veriical distance “h” of the club head of exampie 3 is 2.16 inches, and
the distance “w” is 3.60 inches.

Table' Two lists the moment of inertia for exemplary golf club heads 42 of Table One.

2”

The moment of inertia is given in grams-centimeter squared (“g-cm™). For example 1, the
center of gravity is located at 0.901 inch in the X direction, 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, [zz, about the Z axis for the golf club head 42 of the
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measured using a test frame (XT, YT, ZT), and then transforned to a head
frame (XH, YH, fl), as shown in FIGS. 11 and | | A The centédctolfer@fdi ty
of a-golf club head may be obtained using a center of gravity tabl e having
two wei ght scal es thereon, as disclosed in co-pending U S. Patent
Application Nunmber 091796, 951 il ed on _Februasy 2 001 itled H gh
Vonent  BICoTHARIREOn 818 Fe5ek 0B 2 e B B ot oo AGOhG P
incorporated by reference in its entirety. 1f a shaft is present, it s

r enoved4500g-¢mpland awstwreferablhGom 350Bem Hiat2 Higscra'. e marues o inettis &/, nor nal
to the axes of the golf club head. G ven the weight of the golf club head,
t he scahisutaid Vwximer the gdiftchibiicad 42 ¢ thewrbght intterstion willt fange HémtIse0gehf te! ub
head when the golf club head is placed on both scales sinultaneously and
wei ghed NGa ' 286 LEGHE 8. X, i Welal L2 (he
Feadvol AN pBag RIS 20b0el & ol i by prass a2 1060 LR"
Ex.I4302§@%§ 19p79739g0. 85Ti 6-4cast Ex.2510cc285200985g0. 896Ti 10-2-3Machnd
Ex. 338 %81988_8490.884Ti Al l oyForged Tabl e Two Headl xxI 1 zzl xLxzl

Ex. 12800254542831977128  EX, 2323226314263230- 116246 . ) .
From the foregoing it is believed that those skilled in the pertinent art will recognize the

meritorious advancement of this invention and will readily understand that while the present
invention has been des'cﬁbgd in association with a preferred embodiment thereof, and other
embodiments illustrated in the accompanying drawings, numerous changes, modifications and
substitutions of equivalents may be made therein without departing from the spirt and scope of
this invention which is intended to be unlimited by the foregoing except as may appear in the
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.



Ex. 32700220036003721320 Table One lists the volume of the golf club heads
42, the overall weight; t.he weight of the head without wei%H?dﬁ@ﬂﬁ@P%, t he
mass of the wei ght nmenber 122, the coefficient of restitution ("COR') on a
scale fromO to | using the USGA standard test, the material of the face 27
5 Cctober 2004 conponent, and the progfiﬁgﬁgr manuf acturi ng the face
conponent 60. Exanple 1 is a 430 cubi imeter golf club head 42 with
the total club weighing 270 grans. The face conponent 60 is conposed of a
cast titanium Ti 6-4 material. The aft body 61 is conposed of a plurality
of plies of pre-preg. The golf club head 42 has a | oft angle of eleven
degrees jand & Lbi¢chib Hedd 8@8pEsse: The bulge radius is 11 inches  and the
roll radius is 10 inches. e vertical distance "h" of the club head of

exanple | is 2.14 j oF IEMAT AT [ e 2is
a 510 cubic cent iarrfg%g?ﬁng%q%fqgﬁoﬁ Ogéecgsd@lg&uw%al%oﬁi’eﬁ%%?% ﬂ%gﬁ (fse e F@%l ghi ng
285 grans., The face_conponent 60 is cQ ed.of a.forged titaniym allo
mat er i allavifg FkBEplsieR FL 8003 ASPUBPYTO, S SL B SIat POTRB AV PR B B
of pre-preg. The bulge radius is I | inches and the roll radius is 10

i nches. titengyef §.0tGinclits 02460 enchranddhe rehun ppuisnbesmgaf thiskaess ranging Gop. 54

i nches, and the distance "wW' is 3.9 inches. Exanple 3 is a 385 cubic

cent i metoey10dat toad. 240 oA Ghd Zetitintpdrtiditext@idilg Qdikfaned tahgingi Tfhinolgtol D8 ighasTs
The face conmponent 60 is conposed of a forged titaniumalloy material. The

aft bod 1S -Bﬁdﬁg L Ly al i plies of pre-preg. The golf club
head 42)%?2(%&?@?%?{3983%&% 0 &ag\@#l%ggges and a lie of 54 degrees. The

bul ge radius is 11.5_.nches and the roll .radius;i i nches. The verti cal

i stance "he of i 1B AT BUHeRPOSH SripmRosit Rete st A hd nihie < P

di stance "w' is 3.60 inches. ) ] ,
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 0.80 to 0.94.

2. The golf club head according to claim | wherein the striking plate portion has a thickness

in the range of 0.055 inch to 0.125 inch.

3. The golf club head according to claim I wherein the striking plate portion has a thickness in

the range of 0.060 inch to 0.111 inch.

" 4,  The goif club head according to claim 1, 2 or 3 wherein the aft-body is composed of ai
| plurality of plies of pre-preg material.



Table Two lists the nonent of inertia for exenplary golf club heads 42 of
Tabl e One. The nonent of inertia is given in grans-centi netsédctsispraded
("g-cm"). For exanple 1, the <center of gravity is |located at 0.901 inch
inthe Xdirection, 0.696 inch in the Y direction, and 1.043 inches in the
Z direction. For exanple 3, the center of gravity is located at 0.654 inch
in the s X diTlegbifelub HRabdmoidingtoiany vheofYheipreesstingonaimg Ndherrinde sir AN the
Z direction. In general, the np ngzof inertia, |zz, about the Z axis for

t he goWP“EWJBSWé%@eﬁimﬂ?m%ﬂfmﬁgﬂél tober 2004 present invention will range
from 2800g-cn?2 to 5000g-cn?, preferably from 3000g=cn2 to 4500g-cnR, and
nost preferably from 3750g-cn2 to 4250g-cnR2. The nonent of inertia, lyy,
about the Y axis for the golf club head 42 of the present invention wll
range from 1500g-cn? to 2750g-cnR, preferabl .rom.2000Qg- ¢ to. -cng,
and most pr eFteregl ojuls headpeoroBng Py ©8e © ?)B’&ié%‘{lr‘ﬁg.c%r‘ﬁ’ FFé‘%SP%&%“.A%%g&?t i's
bel i eved e ORI RKLAbRbEiyldaShRRI! ARRthehiokast icgionds agni e e,

meritorious ‘advancement this invention and will readily understand that
whil e the present invention has been described in association with a
preferred enbodi nent thereof, and other enbodinents illustrated in the

acconpanyi ng draw ngs, nunerous changes, nodifications and substitutions

of equig}lal ents %gﬁéé@ﬁegﬁgﬁﬁ{{ﬁg@ia v Bhd SYQHS pid iRl dlaths Fherdid ihe seitingplatand

scope thi's _ I's intended to be unlinmted by the for egoi ng

embodi FETE HPPERS A ssobeltBted S aRRap RO B My ool OA e P e

s cl aitll}aesjt(%hi%lrcrﬁ:sg \% c—i:rgier'\i. hé I;r)]asg Hﬁckfngésl i ye&gr @lgrpﬁx@qﬁ‘& tﬁl:l@le@%? a sédnd concentric region
having a second thickness wherein the first thickness is greater than the second thickness, a third
concentric region. having a third thickness wherein the second thickness is greater than the third

thickness, and a periphery region having a fourth thickness wherein the fourth thickness is less than .

: the third thickness.

8. The golf club head according to aﬁy one of the preceding claims wherein the return portion

has a thickness ranging from 0.025 inch to 0.150 inch.

9. The golf club head according to any one the preceding claims wherein the golf club head has a

volume ranging from 290 cubic centimeters to 600 cubic centimeters.
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5 Cctober 2004 CLAIM5 1. A golf club head conprising: a face conponent
conposed of a titaniumalloy material, the face conmponent PaW¢taeergOP#ki ng
plate portion and a return portion, the striking plate portion having a -

thi ckness in the range of 0.010 inch to 0.250 inch and the return portion

havi ng a thi ckness ranging from 0.0.10 inch to 0,250 inch, the return
por t i onlGext €Huti goif cdutohead aprosding fociny @ne theprecgding clgims wherpig o fpertia
peri neter t LipKi at [t Q¥harPI0R f aRrgsed of a
corrposi*’:30 uﬁ& iegr%i%a ,Oﬂ]ﬁe& gﬁ‘o?dl@%ggﬁﬁ%{:ﬁtﬁgh% cr((%\%ni:%l n%pég???gﬁr?ﬁg sol e portion
and a ribbon portion, the aft-body attached to the return portion of the
face conponent; wherein the golf club head has a coefficient of
restitution of 0.80 to 0.94. 2. The golf club head according to claiml
wherein the striking plate portion has a thickness in the range of 0.055
inch to 0.125 inch. 3. The golf club head according to claiml wherein the

striking plate portion has a thickness in the range of 0.060 inch to 0.111
i nch. 4&-TheA§8Fﬂ‘°1@]Eﬁ?dW85¥P“é@§ordi ng to claimi1, 2 or 3 wherein the

aft-body is conposed of a |l. plurality of plies of pre-preg material. 30 5
ac

Qct ober 2004 5. Théacgobimpehen corapascdof o tighniigm pHonmptesiab the fach eoppersatii ng
clains wherein the striking plate portion has an aspect ratio no greater
than 1.Having striking plate portion and a return portion, the striking plate portion having a thickness in
the range of 0.010 inch to 0.250 inch and the retum portion having a thickness ranging from
0.010 inch to 0.250 inch, the return portion extending aldistance ranging 0.25 inch to 1.5 inches
from a perimeter of the striking plate portion; and
an aft-body composed of a plurality of plies of pre-preg, the aft body flaving a
crown portion, a sole portion and a ribbon portion, the aft-body attached to the return poﬁion of
the face component, the aft body having a thickness ranging from 0.015 inch to 0.100 inch;
a weighting member disposed within the ribbon of the aﬁ-body, the weighting
member having a mass ranging from 10 grams to 100 grams;
wherein the moment of inertia about the Izz axis through the center of gravity is

greater than 3000 grams- centimeter squared, and the moment of inertia about the Iyy axis

through the center of gravity is greater than 1900 grams- centimeter squared.

A
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6. The golf club head according to any one of the preceding clainms wherein
the striking plate portion has concentric regions of varyi dgO¢tbbarik664s
with the thickest region in about the center. 7. The golf club head
according to any one of the preceding clains wherein the striking plate
portion conprises a central elliptical region having a base thickness, a
first concentric region having a first thickness wherein. the base
thickness is greater than the first thickness, a second concentric region
havi ng a second thickness wherein the first thickness is greater than the
second thickness, a third concentric region having a third thickness

wher ei n21 he Asgsi6eidb hBidtomesing greater than the third thickness, and a
peri phery region having a fourth thickness wherein the fourth thickness is

less than . the atﬂéé&%%vrbﬁgﬁos&i of e t@Pinhtefh hdNRAHrREHYU Ghtd pbRicAny

one of the preceding c ein the return portion” has a thickness

ranging from,0. 025 inch tq,0.150 inch. 9, . gql f rding to
iy ondod iRz i the R el ppiopdiFird < feidl HERS R LA
rangi ng from 290 _cubic centinmeters tQ 600 cubic ce tinehg&gi 3% 5 Qct ober
2004 16urfagsethgsiiking platerosdomedendns §ors has ssshen phitego hrpdde aitoRs
wherein the nonent of inertia about the Izz axis of the golf club head is
gr eat egedtivarnfF0g1fclavbexk atrétnet extersiipglatedallylitiwan fyorhfa perigistdred the striking:
conprising: a face conponent conposed of a titaniumalloy material, the

face COMO bn, A YdtG p%trﬁ{hkm%%aé B (420 ol @1 nddtbed af &1 Wipdr patibhad at he
striking plate portion having a thickness in the, range of 0.010 inch to

0. 250 inch .and ;the ret ti havi ng._a 1 hi %ﬂg | NYH O Me 108
Tnon ¢ RGPS SRt AP e Y SRR hEAIERE BRI e SO
inch to 1.5 inches . . .
tubing engaging the upper section of the return portion and the lower section of the return
portion; and

an aft body composed of a plurality of plies of pre-preg, the aft body comprising
crown portion, a ribbon portion and a sole portion, the crown portion bonded to the upper section
of the return portion and the upper section of the return portion overlapping the crown portion a
distance of ar ieast 0.25 inch, the sole portion bonded to ihe lower section of the return portion

and the lower section of the return portion overlapping the sole portion a distance of at least 0.25

inch.
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froma perineter of the striking plate portion; and. an aft-body conposed of
a plurality of plies of pre-preg, the aft body having a crdvoctpoart206h, a
sole portion and a ribbon portion, the aft-body attached to the return
portion of the face conponent, the aft body having a thickness ranging
fromO0.0 15 inch to 0.100 inch; a weighting nmenber disposed within the
ri bbon of the aft-body, -the weighting nenber having a mass ranging from 10
grans to 100 grans; wherein the nonent of inertia about the lzz axis
through the center of gravity is greater than 3000 grarns- centineter
squared, and the nonent of inertia about the Iyy axis through the center
of grawvidty is gglifehibdread hampd€08 grans- centineter squared. 32 5 Cctober
2004 12. A golf club head conprising: a face conponent conposed of a netal
material and conpyfasé fsmporeai hnfpdRed bf PhitanAndaltoyshateKin thefhat @npobtiton, the
striking plate portion having an exterior surface and an interior surface,
the strjking i i : i ] b
130 Rl AL DIAObi RN Y EA hribR ThashRRl AE bbAdnthvinba ket by

head to a toe s e gol head, n extendrng laterally
inward froma ripeter aof the strikin plate.portio the retur ortion
navi ng the reeof o8 it R shperndst fbmppaiondBlan Bentcs ERE it ght
menber at a lower section, and an interior tubing for receiving a_shaft,

t he i nt®&@Iinch tabiRyinshghgireiam: iratieppdendings Histines rang@eOediingh Bol-f ivsheaind
the | ower section of the return portion; and an aft body conposed of a

pl ur al i fratm @fpefiiriers oOtheptking plate pdrdom fthe teady ponivariasinga first onwpight i on, a
ri bbon portion and a sole portion, the crown portion bonded to the upper
Sectl OMyember at an upper section and a second weight member at a lower section; and

an aft-body composed of a plurality of plies of pre-preg, the aft body having a
crown portion and a sole portion, the aft-body attached to the return portion of the face
component; and

a weighting member disposed within the ribbon of the aft-body, the weighting

member having a mass ranging frofn 30 grams to 100 grams;

wherein the moment of inertia about the Izz axis iluough the center of gravity of
the golf club head is greater than 3000 grams- centimeter squared, and the moment of inertia
about the lyy axis tlhrough the center of gravity of the golf club head is greater than 1900 grams-

centimeter squared.
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of the return portion and the upper section of the return portion

overl apping the crown portion a distance of at |east 0.25 i5SnadipbarB8040l e
portion bonded to the | ower section of the return portion and the |ower
section of the return portion overlapping the sole portion a distance of at
|l east 0.25 inch. 33 5 Cctober 2004 13. A golf club head conprising: a face
conponent conposed of a titaniumalloy material, the face conponent having
striking plate portion and a.return portion, the striking plate portion
havi ng 1 -thﬁbﬂﬂg§@bﬁﬁadﬁquﬂ§ﬂﬁﬁe of 0.010 inch to 0.250 inch and the return
portion having a thickness ranging from 0.020 inch to 0.250 inch, the
return portion extfecxiamgpeacut tmposel ofaiganigoOal Ry matetiali the fa® domplesent from a
perineter of the striking plate portion, the return portion having a first
face wahGial stHBAB Slaté@borfibn HRPE tetGRGIorash, AdstAking Glie pyeion having Atieikkdedss

| ower sectron; and an aft-body conposed of a plurality of plies of

pre- pr the '{ r 1 |
B - bode mppEeful PBRK LB/l BRI RRfibh RRRle  oRELEe Ralahda s ki o
wei ghti ng, menber di sposed wiithin .the ribbaon of the aft:bad th i ghting
member 1%@\?}3}9&? g PeTImsHg oh Hiers %glaber%oq,dgqm,pgm Q%\P/(E—Egﬂ ﬁrs{‘ﬁgg noment
of inertia about the I1zz axis through the center of gravity of the golf
cl ub hesdght snagmteattm tmen s@000 agd awecond eveighiwtembes gtia faver seatipnt andl noment  of
inertia about the lyy axis through the center of gravity of the golf club
head is greater thar-8QosHosat oftaflhualiet & plizgvapRebreg, the aft body having a

crown portion and a sole portion, the aft-body attached to the return portion of the face

component;

wherein the golf club head has a volume ranging from 350 cubic centimeters to

525 cubic centimeters and a mass ranging from 175 grams to 225 grams.
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34 5 Cctober 2004 14. A'golf club head conprising: a face conponent
conposed of a titaniumalloy material, the face conponent BdYtolerg004 ki ng
plate portion and a return portion, the striking plate portion having. a

t hi ckness in the range of 0.010 inch to 0.250 inch, the return portion
extending a distance ranging 0.25 inch to 1.5 inches froma perineter of
the striking plate portion, the return portion having a first face weight
menber .at an uppe ection and a second wei ght nenber at a | ower section;
and an lgft-gbﬁﬁ?ﬁ%ééaor&’fmﬁn%l urality of plies of pre-preg, the aft body
having a crown portion and a sole portion, the aft-body attached to the
return portion ofa fatﬁaccfrment@mmm@g@fa fomgsdeitAninmeallpy| mateti] i saPASBE &
vol unme ranging from 350 cubic centinmeters to 525 cubic centinmeters and a

nMass r adgnn@riiéw shd it Watk oz, ghasmkingpldic fottdhdavi@Rénddutridregiont of | ub
head conprising: a face conponent conposed of a forged titanium all oy

materig ‘Rﬁpgsiv?iitlpﬁlﬁachicfc@stt %Ogr'ﬁ}arpﬁfoh.t 0R cBRdr 6 BE %ﬁﬂcﬁ:@plﬁic%?ticﬂﬂﬁiei on, the

stri king-“plfate portion having cohcentric regions o varying thickness with

t he thickest reqgion about.the center of. the striKki l.at e . .portij.on he
Stri ki RGBSR OR EHiEn AR Prbiop b ol iR aGr D ReBGHOEP L fhead
to a toe section of the golf club head and having an aspect ratio no

gr eat egolfightb ead and havingrn espesbrativ g EsatEiBamy/, the retre nofipmeeriing | east
0.50 inch froma perimeter of the striking plate portion, the return

por t i onaterally 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 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 plurality of plies of pre-preg and having a thickness
ranging from 0.010 inch to 0.100 inch, the aft body comprising crown portion, a ribbon portion,
a sole portion and an inward recessed portion, the return portion overlapping the inward recessed
portion and attached to the inward recessed portion with an adhesive, the crown portion, the sole
portion, the ribbon portion and the return portion defining a gap, the gap also defined by an
exterior surface of the inward recessed portion, the gap having a distance from an edge of the

return portion to an exposed edge of the aft-body ranging from 0.02 inch to 0.09 inch.



extending laterally inward 360 degrees of the perineter of the striking
plate portion, and an interior tubing for receiving a shaf 5, Octpleeri2Af4ri or
t ubi ng engagi ng an upper section of the return portion and a | ower section
of the return portion; and an aft body conposed of a plurality of plies of

Bt boy comselialiy B tarees Mot HerpthnebAEh b MOl AEL, 120

inward recessed portion, the return _portion overlapping the inward recessed
por t i seceased pRrticrrhdidtance Tanging i 6.0 dedisio &’ 598#1-i on with an adhesive, the
crown portion, the sole portion, the ribbon portion and the return portion
defining a gap, the gap also defined by an exterior surface of the inward
recessed portion, the gap having a distance from an edge of the return

ti t d - afite- [ ] j .d4n 0. 09
"nch. o 5 TikeBlRRbIG8 e & UhiA S B HLENARE AL PR o d @
wherei.n t.h t Jd . the. i - i ist
Fangl HeRPReeHan FReRding hysy SR ks RBbY g BERERS RRk o futthe 010
claim15 or 16 wherein the aft-.bod% further conprise % interior

n
pr oj eqortion, & intrgion grof esien erient P08 gchie P08 AnqgbgordsEns AP8Rd or surface
of the return portion, the interior projection extending fromO0.005 inch
t o 0. QBkkhds fortthe déifdsive. a bond t hi ckness for the adhesive. 18. A golf club
head conprising: a face conponent conposed of a titaniumalloy material,
the face conponent having striking plate portion and a return portion, the
striking plate portion having a central elliptical region having a base

t hi ckrieégs lﬁ%%ltic?uabnhe%d%%r%piﬁgﬁgf a first concentric region having a

a face component composed of a titanium alloy material, the face component
having striking plate portion and a return portion, the striking plate portion ‘riaving a central
elliptical region having a base thickness less than 0.120 inch, a first concentric region having a
first thickness wherein the base thickness is greater than the first thickness, a second concentric
region having a second thickness wherein the first thickness is greater than the second thickness,
a third concentric region having a third thickaess wherein the second thickness is greater than the
third thickness, and a periphery region having a fourth thickness wherein the fourth thickness is
less than the third thickness,

the return portion extending a distance ranging 0.25 inch to 1.5 inches from a
perimeter of the sﬁking plate portion, the return portion having a first face weight member at an
upper section and a secénd weight member at a lower section; and

an aft-body composed of a plurality of plies of pre-preg, the aft body having a

crown portion and a 5ol portion, the aft-body attached to the return portion of the face
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first thickness wherein _the base thickness is greater than the first

t hi ckness, a second concentric region having a second thi cldrfeesebsas@8p&i n
the first thickness is greater than the second thickness, a third
concentric region having a third thickness wherein the second thickness is
greate&x%&%%n{he third thickness, and a periphery region having a fourth
t hi cknes erein the fourth thickness is less than the third thickness,
the return portion extendi di stance ranging 0..25 inch to 1.5 inches
froma perimet elogren (e olttiuh higd B olyire RARE o 3 & tHAIC BEIEIRS Favi ng
a first face weight nmenber at an upper section and a second wei ght nenber
at a | Afecubseedntiorsterand an aft - body conposed of a plurality of plies of
pre-prep, the aft body having a crown portion and a sole portion, the
aft-body attached to the return portion of the face 37 5 Cctober 2004
component; wherein the golf club head has a vol une ranging from 330 cubic
centinmeters to 500 cubic centineters. 38 5 Cctober 2004 MULTI PLE MATERI AL
GOLF CLUB HEAD ABSTRACT A golf club (40) having a club head (42) with a
face conmponent (60) and an aft body (61) is disclosed herein. The face
conponent (60) has a striking plate portion (72) and a return portion
(74). The aft-body (61) is conposed of a crown portion (62), a sole portion
(64) and
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optionally a ribbon section (90). The face conponent (60) is conposed of a
metal material, and the aft-body (61) is conposed of a non-nee¢taber@Péri al
such as a conposite material or a thernoplastic 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 porty ' ?ﬁgi )¢ LH4b head (42) has a
volunme in the range of %gﬂcugl%mgﬁ | net((éég%t%l"ggggﬁéu ic centimeters, a
wei ght in the range of 165 granms to 300 grams, and a striking plate
portion (72) surface area in the rag%,lg%%é 00 square inches to 7.50 square
i nches. The golf club head (42) ha Fi cient of restitution greater
than 0.81 under test conditions such as the USGA test conditions specified

pur suant to RULR ofil Go) ARASES D hkad 02) bR Bl EorRfonefiYeh) b anl8PBodABY)

Fig. 1 39

is disclosed herein. The face component (60) has a striking plate pdrtion (72) and a return
portion (74). The aft-body (61) is cdrpposed of a crown portion (62), a s_ole portion (64) and
optionally a ribbon section (90). The face component (60} is composed of a metal material, and
the aft-body (61) is compo'sed of a non-metal material such as a composite material or a
thermoplastic ﬁateﬁal. 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 volum: in the range of 290 cubic
centimeters to 600 cubic centimeters, a weight in the range of 165 grams to 300 grams, and a
striking plate portion (72) surface area in the range of 4.00 square inches t6 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-ie, Appendix II, of the Ruies of

Golf for 1998-1999,

Fig. 1



