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 ball could lead to greater flight
di stances of the golf ball.

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



The general ly accepted approach has been to increase the stiffness of the
club head face to reduce netal or club head deformations. Hogewgbér,2008i s

| eads to greater deformations in the golf ball, and thus increases in the
energy transfer problem Sone have recogni zed the problem and discl osed
possi bl e solutions. An exanple is Canpau, U S. Patent Nunber 4,398, 965,
for a whidsgde of thedrdenpfl 10okPOGHNSs largshhanithedamping properticapha metallie alsb facehi ch
di scloses a club having a flexible and resilient face plate with a slot to
al | ow fTius} diginklieyhigned: of e dhags iploat & a et dBthe highatesswet afid dpfatmations
conposed of a ferrous material, such as stainless steel, and has a

thi Ckn8§%i%1ﬁ%ﬂ (O 0YE Qho%@y,gégﬁsggslem? theldmall tioA00F %rm&ﬁﬁsrehﬁ I's

Elggi man, o fat ent Nunber . ol or a ol i ubI Head W't

E . : A b , ;

ol ur al £ G2t B0 fehl % sepeefiicmentey FandPeirn B SpP ARG b Re 5P pEL: "on
a golf ball during inpact. Afluid is disposed between at |east two of the

pl at escewd dead ta sregteyifighykistasappiethe g9babBnot her exanple is Jepson et al,
U S. Patent Nunber 3,937,474, for a golf Cub Wth A Pol yurethane Insert.
Jepson di sciThs gsndriiy adchgted approschi Heaheer nsiecadeake stiffieassinéthe chét wad facé0o
and 75 shore D. Still another exanple is Inanori, U S Patent Nunber

3,975, Q2B ce Ffefal Br GRbfhed H&gﬁ%?s%ns.vﬁo@eg&{ A Kea&@tlﬁ%r?ét&t@foﬁﬁmeﬁs gi e koges

using a tace plate conpose a ceramc material 2 5 Cctober 2004 having a

high e transfer coefficien t hough ceram cs are usually harder
mater | Qb SR Rergase i Eht‘ﬁ?%“ﬁé@"é’ﬂ%lemﬁggps, 743,813 for a Golf O ub Head,
di scl oses using nmultiple Ia{grs inthe face to absorb, the shock of the
gol f ball. Oaeedrve Frsosmired ihgpsohlemang disclosshpossifiesoluions) pn eyampleist ent

Nunber 5,499,814, for a Hollow Club Head Wth Deflecting Insert Face
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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Pl ate, discloses a reinforcing el ement conposed of a plastic or alum num
alloy that allows for mnminor deflecting of the face pl ate whi Ottobas2084

t hi ckness ranging from0.01 to 0.30 inches for a variety of materials
including stainless steel, titanium KEVLAR(r), and the |ike. Yet another
Canpau jnventjon, U S. Patent Nunber 3,989,248, for a Golf Club Having -

| nsert eaiiapt bghienetey senrler & TR, Cihengh siaeics %Bﬂlﬂ@?@ﬁrdeﬁwaﬁg@ - §f%%Rood
with a nmetal insert. Although not intended for flexing of the face plate,
Viste, @2, UhPatant Numbers, HRBB H24 Galf Shibdisad, disgosek usinglnuitipks lgevs ingha
face plate conposed of a forged stainless steel material and having a

t hi cknegge @f ab3ofithe ARSI FORs gdif Gall. POhe Bf thhluiEde alHis I4bnbdéial heferial. Gol f Cl ub
Head And Method O Form ng Bane, al so discloses use of a forged materi al

for Lhe ! acerplaisepattinnuhages Mo, ofr MdfhsehIBUCWIAIDONE 0 b sfvSLal

forged material § 1 ncluding sté pper and titanium I"at e

has a upjformthickne of hetween 0.090 an . 130, i nches.. Anot her

vent | DAt AEopsE BONa S SrgBY R Hirsts o2 Pl RNS iok T alows for

U. S. Patent Nunber 5,776,011 for a Golf Club Head. Su discloses a club
head composddilestingnieee Breplets which hagadhckiessrengioepose@0bto 8.30dnghes for a
material. The main objective of Suis to produce a club head with greater
| of t  angirktpefmnetiylsandudiag wamisds steet, tital KB VESRS, anditialiks. YeSandiairent
Nunmber 5, 346.216 for a Golf Cub Head, discloses a face plate having a
curved é%lﬂ'JaLgflnR'Eﬁtgﬂl, US4 BAGHE Nusnber 9929088, RP9 %t Stub RRLAY mlerl €8p %Q-OE 0

Vi ncent, e ., di écl'oses a method of “manhufacturing a golf club® hea

wher ei n_t he |l s are obtained by injecti a.material,such as plastic over
o nooFlay FEd A5 s asiint etmbseeiol Yol SRR B oot ot | oner ¢ han
that of the h%ectabl e plastic material so that once the core is renoved,
an inner vol &4feorgh nrdiinterdedelar flexing ohtherfecs mafer Vistey by Patené Nusher 6,282,624

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.



may conprise a resistance elenment for reinforcing the internal portion of
the front wall of the shell upon renoval of the core where S®Qe&ober 2004

rei nforcenent elenment is conprised of alumnumwith a laterally extending
portion conprised of steel. U S. Patent 6,149,534 to Peters, et al.,

di scl oses a_qgolf club head havi ng upper,. and | owe tal engagenen

surf aces foU%%é’ alenbhd 4@ &l oY BC %a?f(-ﬁi’ fjl’csg]toﬁéf(?emﬁﬁihg,?ig?ﬂm?ﬂéc g1 g(S’ifcthl"Re

| ower surface is heavier and nore dense than the netal of the upper

sur f ackeadWiBreiRdicomsls H¢ BTBIN88 by amdethigsumaepizl sugh B plaktic everan msefiadfixasse a
golf club head of nolded thernoplastic having a striking face defined by

an i npacd meRSYISEB! TR LG hhé a BRA Jodtt 16WenBat thal bfthe ﬁgadthme phistioiiteriiets nes
a front wall of the striking surface of the club head and extends upward

and al g)ggorgcg%ﬁée&gfsgfgm%gg%gmﬁ& VMRS S diafnl 1B ArRGhK; 91; cﬂgyggﬁab@%ﬁymof

t he sh e sealing elenent prefera et ween
2.5 and 5 mmin thickness. U.S Patent 5 425 538 tao Vipcent, et al.

di scl oF@¥ CeIRTTY HSIgBRTe dFMBHeRIFINETAREhy iFma pordfg pf ﬁl&[ﬁfﬂé“’é&}r@&&%ﬁ te
striking surface conposed of a nunber of stacked woven webs of fiber. US.
Pat ent she]l3ippn 9860 tad oXihelcheryhare thd rejnfoicembrisdement dotdmpurisgd of eReABRIWIEN a
body conposed of a series of netal plates and a hitting plate conprised of

pl ast i g |REralPERORihEporfiBh e6inpHsedsTseden the hitting plate is inparted with a
forwardly convex shape. Additionally, U'S. Patent 5,310,185 to Viollaz, et

al.. di sl opas pidiek!199/s991d paLNLeAR IRV o AOEYAMARAAR! andiloBRE ! €5

of nmetal plaf€s, a netal support’ plate being Tocated on th ont hitting
surface to which a 4 Oct ober 2004 hitting.plate conprised of plastic or
composTeial pRgigrrisd ?ceﬁﬁ%ﬂw&%‘f’n%ﬁﬂﬁs\tﬂtplﬂﬁdﬁ@glﬁa Wi R et o s ousr

front plate associated with a forvvardlz convex rear plate of the hitting
pl at e surfase éblyeatisr andhopore deosokhadthe woiay ekthhuppersyrists f ace.

U.S. Patents 5,570,886 and 5,547,427 to Rigal, et al., disclose a golf club head of moided
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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U S. Patent 5,106,094 to Desboilles, et al., discloses a golf club head
having a netal striking face plate wherein the striking faddgablair&0d4é a
separate unit attached to the golf club head wth a quantity of filler
material in the interior portion of the club head. U S. Patent 4,568,088 to
Kur ahashi di scl oses a wooden golf club head body reinforced by a mxture
of wooditsingpldte conppesdiafglagae er ¢amposithés sitrebed| B metabsippodipiate hegtder i al
bei ng unevenly distributed such that a higher density in the range of

bet weefofwadly cbhvémtrbitgtatadjsaciatd witlDa fordasiy entlex sedaplas bf telhytting Hadtd el
with the front face of the club head. U S. Patent 4,021, 047 to Mader

di scl 0$gS5 Snlindd F)(?}V%@dﬂ%ﬂﬂﬁﬁ %L&fa%.ate’ face plate, heel, toe and

hosel porti‘ons are as a unitary cast netal piece and wherein a wood

or conposite _crown i ched . to this,unitary pi thereby. form ng a

ol 1 ow Ehanties: RSB T b S350 er g Sedifiek o 2o i nag FpYineniyhl

di scl oses a hollow netal golf club head where the netal casing of the head
i s conmpsgidag fce plat¢ whskein &9 siking f2ge platthie atseparalgluad agtacheditp thegoltdup bead e
mat eri al di sposed within the head where a portion of the conposite materi al
i s | ocatietda quantithef Sanhangsaldf tiehategiol hoiot bf Headuichaidng. U. S. Pat ent
1,167,387 to Daniel discloses a hollow golf club head wherein the shell

body is conpki ﬁg?rétocfﬁé?@?é 1o RGIn AR ALUBIRUN R der bo oty 1 d bBger eh?gi:

conprised of a wood  such as beech, persimoi or the like. T

plate is_aligned sych that the wood.grain pr nts _endw se at. the striking
Dl at 0. anBnEE D Bep e OO IBAETS. A08 U R B G SURP T SelbabRiag go
club head having_a bracket with sole and_ striking plates formed integrally

t her eonmeygnly diggibubisesugh thana highgt denskydn His rapgsef PebvesnJrigt 1 mm lies adjacent

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

U.S. Patent 4,021,047 to Mader discloses a golf club wherein the sole plate, face plate,

~ heel, toe and hosel portions are formed as a unitary cast metal piece and wherein a wood or

composite crown is attached to this unitary piece thereby forming a hollow chamber in the club
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 1s 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.



tube for securing a renovably adjustable weight neans. U S. Patent
5,410,798 to Lo discloses a nethod of manufacturing a conposi®sobgl2004] ub
head using a netal casing to which a | am nated nenber is inserted. A sheet
of conposite material is subsequently Iayered over the openings of the

| am nat ed r and C i cl os t 0 n he t op of
both A e BN PTES SOLRE 1 CHREHST LS A TH Bootie e Bibket Hialase
menber conprisin SOdI umnitrite, amoni um chloride and water causing the
menber strikingtpiateshiormeé irtegraly thereoheAhlsesiione af iheglatprehnstanenthedded dopgaie ed
into a nold and heated. U. S. Patent 4,877,249 to Thonpson di scl oses a wood

gol f chunb fhesr fé)ﬁdi»ﬁbl@radjlﬁfﬁb[bahaghmm@. surface and netallic sole
surface having a keel. In order to reinforce the |amnations and to keep

the body frem e%h%&%'v@g td'P0 Risk PRACE mifHb offhl dﬁﬂéﬂﬁ%hgﬁ ctaa{pglslgebgcofémb a

bolt is inserte fough " the crown of the club head re | nnect ed

to the,sole.plate at the ndt| hte ed. .o co elamnatlons
Us. Phedeids meteh %aé%toe@iﬁmf SEin GRS oheet o EREREAE havi ng
removably inserted wei ght adjust msnt rrenbers The nenbers are parallel to
a cent maierigbistshbsequentlyslayasthevry the ersrings of ihedamipatad membey 2pd anqtelLASIBSE i on
of the club head and perpendicular to the crown to toe axis. The wei ght
adj ust pesd offelidgieaingayn the thebfbath. fh acenkipld freketde theh inpsdlins td hdlleds wi t h
pol yur et hane resin, which can also be used to formthe faceplate. The

capsul gs:have RAGRE @&ﬁgﬁﬁn%%tﬂﬁﬁrmﬁ% faﬁlﬁﬁm‘ﬂim t:fn%nak whd hard cMsdd ®evers to

provi de access to adj ust e wel ght neans. U.S. Patent 2,750,194 to O ark

o e SRR PO R F 4Bl B L ST RS B!

wei ght 6 5 QOctober 2004 adj ust nent pref erably cast_or formed integrally
with the hedlS Hatngs, 3?H84Héfé'fh®fﬂa¥® difalesen f tiooReql club head embodying

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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wei ght nenber is inserted into the head of the golf club via an opening.
U.S. Patent 5,193,811 to Ckunoto, et al. discloses a wood t\sp@ctobei2obgad
body conprised primarily of a synthetic resin and a netallic sole plate.
The netallic sole plate has on its surface for bonding with the head body

integrally forned. ers. _conpri.sjn hasel [ yerght s on
the. T oL AT S e o B IS Tanel B ERESte: S Bl R Ptttk
Additionally, U S. Patent 5,516,107 to OQkunoto, et al., discloses a golf

cl ub hevaighhaRsmkpr Ahinsertaddntosthe hpad frthe gplABIup e hPREEE of synt hetic resin,
and netal weight nenber/s located on the interior of the club head. A

f oamabl e nmatl@Ri PatentsS, 198, &idt tedDlmtatot dre!. Riddclaves & woed itype cbfb lidad bollyb to form
the core. Once the foamable material has been injected and the sole plate

i's attaghefised hemadlyW? aeateliSrdRAnAG heafRUSR dilte. TRAFREIEC 551t Blatetasion

expand thus holding the weight nmenber/s in position in recess/es |ocated

in toe,, he dlor..bac | de_r.edi.on i | : I Rt 0
the t niisagers e pSHE inIhY B P MR-y el il B iisin S ORI of e

di scl oses a_wood type golf c]ub head erein a femal e unj i, mated with a
mal e urieel sids. Eighthor Hicttas dysrs Sl@ﬁ?&%ﬁé&am GPﬁBeqxléﬂé@eewﬁ‘ﬁs‘F a&‘allilﬁf"?tls es the
upper portion of the golf club head and is preferably conposed of plastic,
al | oy, soiditiaraily, Utte Pahes,5U6l 07 inOkudet, ehd., disclvstsur gdlf glub heashlsavarig gol e
plate, a face insert consists of the striking plate and weighting

el ementonier ThAL PRdEradl dorfifed o8 MRSl irbah | dnd A tvadighieh gherRebdigedrs:ether abl y

conposed of alight ‘netal alloy. The units are mated or hel d together by
bondi n L cal : ]
ovecl oddhg: 5&%%%@%1@?)% Afoudde ﬁr;é\}?%haé ?Sg‘hit{aﬁﬁdﬁ?ﬁgg? ol Sl B ALy o ght
of the striking face at_a toe end.of the golf c¢lub head is nearl al to
or 7 5 ferR B 66’4?3élﬂf‘e%’ﬁé’iabkeﬁaﬁe?ﬂémﬁgF“{jh‘PJeG?eataﬁg B 9P Rl 1§ Acheg. e
center of the club head.

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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U S. Patent Nunber 1,780,625 to Mattern discloses a club head with a rear
portion conposed of a I'i ght-weight netal such as magnesi um3 @ctgberg0ént
Nunber 1,638,916 to Butchart discloses a golf club with a bal anci ng nenber
conposed of persimmon or a simlar wod material, and a shell-1ike body
conposed of alum num attached to_the bal anci ng nenper. The Rules of Colf,
est abl iseases thamithe meighpeeihe ariling faee abrihe erntesiof CI@)ﬁ?adAssoci ation ("USGA")
and The Royal and Ancient Golf Club of Saint Andrews, set forth certain

r equi r ement 9J 8oPatantgdlrhber 1B 0ME2ado Mitern dgulosasraeritls héashwish g ot poitioh head
are found in Rule 4 and Appendix H A conplete description of the Rul es of
Gol f arc%rr@geéd&éf&&r@%@ﬁ EPALMER RagRsingl. WSIPHEEENGBer BE3419100 t he

Rul es of I'f do not expressly state Specific paraneters for a golf club

f ace, l.e 4- r ohi b f i 4 of a
cpr i ng S s ol Sttt it o EReinE Ut s8p0 0] of bBGorSh ok ZRRlr
pursuant to Rule 4-le which neasures cl u? face This USGA.t est

pr ocedu¥eed material pndig shlloldesdhndy sompresd; of alymipupeatiashed todhealansing member - ace
COR. Although the prior art has disclosed nmany variations of nultiple

mat eri al cl UFhaiddsof Gbld, espblisiredand inferprdted by thetidnippdStatde Galimidsodiptien
material club head with a high coefficient of restitution and greater

forgi vegrgssA9and Mge msfpmﬁh A5RlcheGolt&1Bb GE5aheAn@Ra4, RREh RHMWARY OF
| NVENTI'ON One aspect of the present invention is a golf club head conposed

of a m%@.lr%lt'eﬁ'xgeﬁ?s fo??x'mﬁ’r?:ﬁﬂat held .d gbé P%ﬁélgt@ﬁbﬂtg%oﬁgn %oel?f?lqﬁ hehe IT@[HCHQ Rhile 4 an

coeffici restiftution o test conditions, such as
t hose specifjed by the USGA., The standard condi tionsf asuring
the” Codbmeatianl. Breompeit QECHBHOR o CoRGrAT Ah et AU AT LR & P fege
Measuring the

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.



Velocity Ratio of a Club Head for Conformance to Rule 4-1e, pendi x 11.
Revision |, August. 4, 1998 and Revision 0, Jul. 6, 1998, ¢tpls| 2804 r om
the 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 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 regkurBr SPRIlIARY O BRdENg@Ndi st ance rangi ng 0. 25
inch to 1.5 inches froma perinmeter of the striking plate portion; and an

aft - body conposed of a conposite material, the aft body having a crown
portion, a sole portion and a ribbon portion, the aft-body attached to the
return portiOne agfect bftthé preent doveptice fits godhelue head dveny@etd oftd mbtahfaael has a
coefficient of restitution of 0.81 to 0.94. Yet another aspect of the

pr esentompuent irehlight-weight ablboly.red havingladiefiipient bhwstitmtopofiarieast 8 8imoded of
a titaniumalloy material, the face conponent havi n% striking plate portion
and a teskeandiiopsraupions thiee speeified by tha EBEApdhe stendard WISEEA aondifierisrfess in t he
range of 0.010 inch_ to 0.250 inch, the returnéportion extendi ng a di stance

r angi n§reaswingthespefficientf restipionds ﬁﬁhﬁaﬂpilélrth?r:@i? ¥ fc’f}oce‘flﬁéf%‘tﬂf‘?‘léﬂﬁgg fheat e X
i on; , and ft- d_. of i t ' [e- ot
AR O o e bl %ﬁ:zfo%mg%‘wﬁro&%flf 1462%; %ﬁagrg}w??fb%ew%%{%@%sq he
ft-b d. { | t, t t
o o9y 0416, 4 B RBORRIRR, Bl pdea’ ace component, he aft
menber di Sp%?&xo‘%é'lﬁg&fc{ Mhégﬁ'g&ﬂ ie 1615'1?&8:1 %&P&Q*Xheé ‘ﬁcl“ﬁfn%t 'fgcge rr%)@r??l%%tf

having a mass rangin rom granms to rarns; erern

e L

about  tdt@mipeiticx it stiltiag platd fietiGeRdviig #thi€ndyd thithd Singé 684.610 fndRfo 4.960
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,
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grans- centineter squared. Yet another aspect of the present invention is a
gol f club head including a face conponent conposed of a nmetdPctaarefP4l and
conprising a return portion and a striking plate portion, the striking

pl ate portion having an exterior surface and an interior surface, the
striking plate portion extending froma heel section of the golf club head
to a toe section of the golf club head, a return extending laterally
inward froma perineter of the striking plate portion, the return portion
havi ngan@ht odent BERMRI BBt HE iPdhr I RP&NtE BF bty ?s“&eé’te?ﬁﬁ& Rgogyrei ght
menber at a lower section, and an interior tubing for receiving a shaft,

t he | ngRfisOtentivltdt@qensagi ng the upper section of the return portion and
the | ower section og the return portion; and an aft body conposed of a
plurality Wt glotles agfecpsfah@pegent ihentéd isha@yf debiaddndigdias a\iicepoidpoaent a

ri bbon portion and a sole portion, the crown portion bonded to the upper
sect i otongpostdhef a sietal mapayial amwhcometisinga 1gbpe pos®atandna sofkingplaterpetriion theor t i on
over |l apping the crown portion a distance of at |east 0.25 inch, the sole
por t i o#frikingmirdel persion having ae extsaer susfice ind deinteston sirfaser the smikingplete@ortinger
section of the return paortiogn overlapping the sole portign a_di stance of
at | eaSttenflingiromaheel gaction of the o chibdiead fo ¢ ins ss?twéﬁftht? gleplub pad, & retugp)
club head j.ncJudi.ng a face conponent . _conpased. of a.titaniumallopy .

mat er i GHSN l%i#eaéggle&'ﬁﬁﬁﬁ@ma R o644 LB Pl ROTHORChoTih goo e ing,
portion

0. 010 T Ak s A5 Bl e bePaf N BosPrd B B RA Lo lPuleh B€EoPangi ng

g na i bREits hbilk BP okl o SR, (EHERor B0 AR BORLAG Botbriiedfe e
POr 11 OReurh BTGB MO ARABAYE 18 réull fHiol 368 HShWRLy PERRBIeR ayRReT

section and a second weight nenber at a | ower section,

CONMPOSeLhlfts ofpR-pred! thé ¥t 8bdPLdBSrispls GHEMPofbn, 2 HBBodpdrtiBRENI BadePertRnSr OWN
portion and a sole portion, the aft-body attached to the return portion of

t he f athe ceomppeioh borded ta therippbr stgtioeoble relisinestsh sid the oppdieedtiopagmhof t he

At boiﬁmaagftion 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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wei ghti ng menber having a mass ranging from 30 grans to 100 grans; wherein
the moment of inertia about the Izz axis through the cent e @gtokprafPty of
the golf club head is greater than 3000 10 5 Oct ober 2004 grans- centineter
squared, and the nonent of inertia about the |yy axis through the center of
gravity of the golf club head is greater than 1900 grans- centineter
squared. Yet another aspect of the present invention is a golf club head

i ncluding a face conmponent conposed of a titaniumalloy naterial, the face

CONMPONgRinsh B8Rt ishhdrbd) Gnd kil BoRekit dfSRerB Sb ut tHquy RisRRoLpIPthe cehver st i ki ng
plate portion having a thickness in the range of 0.0 10 inch to 0.250

i nch, bheity 6f the RolFRhH 1Ad exgresed Man 2900 shaRRCEentialtirRguiredd i nch to 1.5
inches froma perineter of the striking plate portion, the return portion
havi ng a fi ¥stardodee aspetgdfttherprebet irientdon isppmif delcheadrincladitiga facc@nthonentght
menber at a | ower section; and an aft-body conposed of a plurality of plies
of pr ecpneged phatiGhiunbeliy materialgthe feccorompparnt lemingrstiiking plate protien anwd a t he
aft-body attached to the return portion of the face conponent; wherein the
gol f cratnmpertenhihs sirikeg plate nomiieyi kaying othidmess io iy rvneeed (.0 bek ta 2805
cubic centinmeters and a mass ranging from 175 %{ams to 225 grans. Yet

anot helChdhe retugortin sxteduiga GsRsR TapEng 825 196 o Lf mwheshemppeimgtes of ace
conmpongnt  ..conposed of forged titaniumallaoy nmaterial conprising a return
por £ 1 ofe.ikiae Bieie nertigy. fiegeiat Bestion BAVIng AT oo HEPREBST b A8 FBRF agroRg
concentric regions,of varying thickness with.tthe thickest . reqgion abaut the
cent or “i € B PPRR gt At O apd e Apondfiy soPaRR oS s rlraiDd Rl ng
froma i I . ' f

cl up. naLhfEgrep BEAR oY he s Stbln polifor G ot BoriBF (PG 88Y BlachdficiRt

porti thtlﬁﬁ?%ﬂﬁinrlﬁﬂll@fa@é BdthYorleANHErh tHeGdt ciith RAIHAS B vHIAB @n 'Hg fofpssy Of
the striking plate portion, the return portion extending latefally I nward
360 degiteeser@inetdriity 1Y dubR{ @htifkterdSd hbds rAfging bt POV drh@e to 208g@hs.

interior tubing for receiving a shaft, the interior

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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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 pl uralﬁ@?obﬁr%gpf‘es of
pre-preg and having a thickness ranging from 0.0 10 inch to 0. 100 i nch,
the aft body conprising 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, 10a 5 October 2004 the crown portion, the sole portion, the

ri bbon iRobivAPoARR, 1HRGolc§lokfidh, BRY bR a{dinadhérHal ﬁohﬂﬁ deBafhed o9, fgf i ned
by an exteriof surface of the inward recessed portion, the gap having a

di st ang# aléd @sfined bedgexetiof fivflce bR iRQiiredtsicd A BRSDY MG aQfisthite
aft-body ranging fromoO0.02 inch to 0.09 inch. Yet another aspect of the

pr esenfromrmexdpe ofithie setarmg@irfior toudn dxpaskdhalge ofihe afisteelyeaigionfoin 0.0Dphsed of
atitaniumalloy material, the face conponent having striking plate portion
and a 0.p8tinghn portion, the striking plate portion having a central

el liptical region having a base thickness |ess than 0.120 inch, a first
concentri c Yelfngthen astepigpighe present itveptiereisa gohesleh headthavivgaefacheapipmeent i s
greater than_ the first thickness, a second concentric¢ region having a

second MRSk e5a tilgariealest materipl, thedfaga foanieasat haxing siing Pleleortionaniet ond

L on R pRtioBs e G TIale Rorli b ing moqni ot SN Exgion i ak motsF Jrkigs |
i i i h.thick wWh i . h thick is. .th
o Omesl R DR a8 e PR g GO S R P RE B kRt b2

inch t Q‘e&tellsthhﬂ@kﬁeﬁstf R GesPELe &%nc%m{%p@%g%g};ﬁgg s%lc'r?ﬁ& PhicBRES \'vvﬁ&einttﬁg

return“portion having a first face weig uppér section and a

SEConcopt BB T gRAL: Sntl t8h RGN KRR RIGAIEORRN o
sol e plidkhesd whdhéin #d seblythasikhaihedreh@r tHaR thcthitd PhiB@iekd, @Rd 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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of the face conponent;. wherein the golf club head has a volunme ranging from
330 cubic centineters to 500 cubic centineters. Having bri éf@?obl@g’@pgbed
the present invention, the above and further objects, features and

advant ages thereof will be recognized by those skilled in the pertinent art
fromthe followwng detailed description of the invention when taken in

conj unct i on WBRIEF REHRIFTANOR §HE 35V E§S.L YOHVE @ TollePRAVOINGRI EF

DESCRI PTI ON OF THE SEVERAL VIEW5 OF THE DRAWNGS FIG | is a front view of
the golf club of the present invention. FIG 1A is a front view of the golf
club of the present invention show ng the neasurenent for the aspect

ratio. FIG i 6; R f g : FIG 1. FIG 3 is

toe side vi gg\?b 1%%&8@@@@%gﬁfeﬁé:gabg&tf}?@eg%th}g%g%’% is a heel side plan

view of the_gglf,clup head of FI : G 5.is a top plan vjew of the

gt lup A8 S e ahe e st T v o
. is an exploded view o e golf club head o e presen

i nvent measurelmp, fogtheqspect ragigs - secti onal view along line 8-8 of FIG 5. FIG

9 is an isolated cross-sectional view of the face conmponent overl apping the

aft body. FIG 2 & fesr dieRedthesidiecipb Aeaddf@IGol. a gol f club of the present
invention illustrating the Z axis and X axis. FIG IDAis a front plan

\ell;ie\év of a gehd. £isUBe Glie ke HF RS €Bir cluBMRRE bPRIC. I ustrating the Z axis and Y _
7 FIG. 4is éheel 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 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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FIG 11 is a front plan viewof a golf club illustrating the test frame
coordinates XT and YT and transfornmed head frame coor di nat esOStoperZ044 71,
FIG 11A is a toe end view of the golf club illustrating the test frane
coordinate ZT and transforned head frame coordinates XH and ZH. 11 5

Cct ober 2004 FIG 12 is an isolated view of the interior of the face
component oFIG-HE igan fsolatedhvine o thsfinterippoiibe Sasscomporeitt iob thei golf pdul baadrd t he
variations in thickness of the striking plate portion. FIG 12A is an

i sol at e pydseit interition iilmitaring theofariatiomlih eitlatesy ef thaseikirpplae@ottioaf t he gol f

club head of the present invention illustrating the variations in thickness
of the strigidqopl 368 sdpfted b@@r-of@&nt&i%rb?m?ﬁ!térﬁﬁiv%tﬁ& doRihoREAtIRE golf VI ew
of a face conponent of the golf club head of the present "invention. FIG

RO PO CR T

perspective view of the face conponent of FIG 13. FIG 13Dis a top plan
vi ew dPoTHAR 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 OoFI(I1G.is B isoHtdd top Herspeciive ivient af efkct opmpdimnt vf thwgolf clubchead bf body
of the golf club head of the present invention. FIG 14A is an interior
vi ew ofhebiRedfihvditdn. of FIG 14. FIG 14Bis a heel side viewof the
aft-body of FIG 14.

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.

12
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FIG 14Cis a toe side view of the aft-body of FIG-14. FIG 14D is a
bottom plan view of the aft-body of FIG 14. FIG 14E is a5r@eleberi2804 of
the aft-body of FIG 14. FIG 14F is an interior view of the aft-body of
FIG 14. FIG 140 is an interior view of the aft-body of FIG 14. 12 5

Cct ober 2004 DETAI LED DESCRI PTION OF THE | NVENTI ON As shown in FIGS. 1-5, a
gol f club is general | yDBEATGRRADESGRIPTION QROIHEINMENDIGNs a gol f club
head 42 with a hollow interior, not shown. Engaging the club head 42 is a
shaft 48 that has a grip 50, not shown, at a butt end 52 and is inserted
into a hosel 54 at a tip end 56. The club head 42 is generally conposed of

t wo cowponeng§s1}qw iﬂg’gf}g(?m?ggg]{fcﬁl%ds a&ﬁrﬁ]é*ﬂfde@fﬁ}mt@@dﬁ. Ghe gdiTRnAldothedy 61

has a crown ‘portion and a e porfion e club head 42 nay al so be

partitioned into a heel section.66 nearest -t he .shaft .48 j 8
0pposi t@”te ‘ﬂ’éb H?f’éie‘Fz ?ﬁl& taihBﬁo%ér}teﬂ?lrd ngt 5%83’?‘ gg&%”ﬁo‘% aufd: hgbp%%gi d'ttzggfq’ %%&# %%@a@
conponent 60. The face conponent 60 is generally conposed of a é'ngl e piece
of et das agmg 50s npt pwnNaw abutcendptisad ibmsertgdopleanesst 2t 2 tﬂ%?‘?daf > Mbr e

preferably, the forged netal material is a forged titaniummaterial. Such
titani um natEid ahs héddcddidgeperaity tdrpused nf srvdcampcmnntena e oympenenh6@snd-an
titaniumall oy, SP-700 titaniumalloy (available from N ppon Steel of

Tokyo, #?8%) 6l. ?[?f%a B0Gody 61 BAN HFbah pSitioR\l dndll 14 perbidbadThStiae heatf 47Tokyo,

Japan, eta-Ctitaniumalloy available fromRTI International

et uaeney s b a8 lobe i fest hithh Bt RO Rl S e R SERe B

anor phous netals. Further, the face caonponent 60 maé/ be manuf act ured
t hr oughhe@hgqcpﬁ@ §6,f@drﬁ I§gF 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



machi ni ng, powdered netal form ng, netal-injection-nolding, electra
chemical mlling, and the like. | FIGS. 13, 13A 13B, 13C, >19¢iobar3€04nq
13F illustrate the face conponent 60. The face conponent 60 generally
includes a striking plate portion (also referred to herein as a face plate)
72 and a retyr ortion 74 extending.l rally inward from erimeter of
e ot mPRIG o Hhecruisng ol BirEon I8P b Ton PRt g SearPRes 13 Gk por i on
72 typically has a plurality of scorelines 75 thereon. In a preferred
embodi ment , Inherefetred empoditricon thiretyenm pediony 4igensralle ncludes pp uppdr datenah|
section 76', a lower |ateral section 78, a heel lateral section 80 and a

toe | atsedtin T 6 16wWe 18iéral tutidn 78N hed l4temi eétipn 8O aidbioe 1810 bedties 82hdhus,
striking plate portion 72 a full 360 degrees. However, those skilled in

the perdd pept, ﬁ;p. e .albig %@&9@9 hfeesnﬁlﬁﬁif fﬁ%&r&&'ﬂ?ﬁ‘ 2 B ﬁé@&#@e;g@%v&é%y thosg_

enconpass a partia eetion of the Eri ng plate porti such”’

degr ees 18Q degrees, and may al so he di scont.i nugus. he upper | ater.al

Sect | ol d3 theRrtneann 4 SRR . ok BreAPLIT By OR 1 T S B e er i

di stance, d, to engage the crown 62. In a preferred enbodinent, the

pr edet sesHoned thi plate aagien 12 srehtis 270 degreesoorll3Q degrens, and maylserisr abl y
0.40 inch to 0.75 inch, and nost preferably 0.68 inch, as neasured from

t he perdigeehttinoad, of the striking plate portion 72 to the rearward edge of
the upper lateral section 76. In a preferred enbodi nent, the upper | ateral

section 76 h@ﬁ elﬁgexgﬁfe?ﬁﬁ%c%%aéﬂéﬁsfﬁ@mtt%aﬂ@%e %@5&43@1,%&&«:&%&@6

section 68. pper late section 76 has a length from'the perineter
73 of the strikin | at e _section 72 that.is. preferabl m_ni . length
noar ¢ WP b BRefr Berpim 47g T r arerctes itaRisss R P Puldlisnidly e
toe section 68 and the ) , ,

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
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heel section 66. The perinmeter 73 of the striking plate portion 74 is
defined as the, transition point where the face conponent 6d¢iekaigif4ons
froma plane substantially parallel to the striking plate portion 72 to a
pl ane substantially perpendicular to the striking plate portion 72.
Alternatively, one nethod for determning the transition point is to take

a pl aneplpad @ddtfks the féd%%o_ﬁ{pbhéﬂt@ch@luﬁhﬁti&?ﬁéih%elgﬁgrc}i@ﬁﬁ!ingl?gé i gter of the

perpendi cular to the striking plate portion, an en t ane at an
angle of . farty-1f] grees to the parallel plane and the perpendicul ar

pl ane. ,;'Wél%éﬁ%%go%%?t “five degrees 14 5 Cctober 2004 plane contacts the
face conponent is the transition point thereby defining the perineter of
the striki ngi§Paset pyieniiomhasthe fage compenent 60 prgsse therrrpws GRiadonga e
conponent 60 engage the crown 62 along a substantially horizontal plane.
The cr owbs@gtidiyshaaizontaiplans dde codwip6? hasomcré®a undércatporSomn b2d; echichisdaced he
return portion 74. Such an engagenent enhances the flexibility of the

stri ki ngnhdel BleQetuBPPdrtion 742 Sal ANl odRént 3ankduead @E ReBift, Or Y stlfing plat
restitution. The crown 62 and theﬂégpper | ateral secti otk 76 asre' gFlpaac%ed to
each ot - I in Low. The heel.|lateral,section 80 |s
subst a |alt?l??/2 fﬁfgér%@gé?ﬁ% ae?"lef godetf @e%torfiriﬁgﬁlélogl zLirPS “bort {5% ﬁmcigl,e uPg a{eﬁaé heel
| ateral section 80 covers the hosel 54 before engagi ng an optional ribbon
sect i on*e8En Jéfgﬁfeémﬁ el doreackqthe as durther explaingd belofor ti on 64 of the. aft-body
6l . The heel lateral section 80 is attached to the sole 64, both the

ri bbon 90 anthales! ltsreloertiect( ssubtantiady expemdicder tonthegsteiirgrplagbeidn 1921 ow.
The heel lateral section 80 extends inward a distance, d"', fromthe

per i meta ek tiSheel lakirsl R666n 80 cverbiclnaed) 5t GefbrobhdaBRBGS opfBAA fHHRhREARIKED. SO
inch to 1.0 inch, and nost preferably 0.950 inch. The heel l|ateral section

80 pr ef glaloRPscBod6NEGF e sGIPHRAH &4 Htmb 5&—13889@1. The heel lateral section 80 is

attached to the sole 64, both the ribbon 90 and the bottom section 91, as explained in greater
detail below. The heel lateral section 80 extends inward a distance, d’’?, from the perimeter 73 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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At the other end of the face conponent 60 is the toe lateral_ sectiaon 82.
The toe lateral section 82 is attached to the sole 64, bot R ?#eb#i2886n 90
and the bottom section 91, as explained in greater detail below The toe

| ateral section 82 extends inward a distance, d', fromthe perineter 73 a
di stance of 0.250 inch to 1.50 inches, nore preferably 0.75 inch to 1.30

i nch, afram hdinchpe d28ringhey, more@refawehly Orpleinchéo | 4P dncly ardbmopideBmbhr @Per abl y
has a general curvature at its edge. The lower lateral section 78 extends
i nwar d, irichyarledstned #foin the dyrifnkier &3 pif @cbetéling platk pattien #2 tethedlge ofithe hyyeaye
the sole 64. In a preferred enbodi nent, the predeterm ned di stance ranges
15 5 Ccf0harsedf7d. ' ReRukd chbbdimkn? thd RARERterMREEIRN B isalcted]l 88vathed
to 1.10 i nch, and nost preferably 0.9 inch, as neasured fromthe perineter
73 of the strikin I ortion,72 L0.th e
section 9@}%};,6%5%@{120%% eetﬁ%g%ﬁtlr?%r?t%j I{h 20‘?%\%%?&?50@?%?@2%% fléél%{h?% e 5
general curvature fromthe heel section 66 _to the toe section 68. The
ower | BEEREET ek the sirkmgpiate se¢tiongh ?trlsﬁﬁef%blmé?w@?n%nw theygenter of
striking plate section 72 that is preferably .a mniml |ength near the
cent er tife strikimg platd dection i, ahe irsecisescnwaR] tha tet seooneGesl theohesldettiva Gloe
section 68 and the heel section 66. The sole portion 64 has a sol e undercut
64a for pl acgaeRdle YoARE d4Mfs b 8bIRNAIBRLL 6 Tor flacenddhe ub@rehSrknan goitiva 1dower

| ateral section 78, the heel lateral section 80 and the toe lateral section
82 are 3hLeG0ed h@uRa6h-0hREh 8% HeRY i s RT04RN Ad 100U scThEn

af t - body s pre%era Fy conposed of a non-netal material, pre eraely a
conposite material such as continuous fiber pre-preg material (including
t her mos 8¢ eferi2rladdp icagtsother as explaas ‘b%iefgﬂﬁ‘gg’%lrol&al s for the resin). O her
materials for the aft-body 61 include other thernosetting materials or

ot her t her nophasttibodyrait érprafesabdy compesed nf @ oombictel pragerial.agefembdy atempesty

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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61 is preferably manufactured through bl adder-nol ding, resin transfer

mol di ng, resin infusion, injection nolding, conpression nolidP¢igherdf04
simlar process. In a preferred process, the face conponent 60, with an
adhesive on the interior surface of the return portion 74, is placed within
anmld wth a ?reformof t he t-body 61 for bladger. n@l di n%?t.The.

r et ur n. oTREFlys 403 tapEnEuch 25 BysolrSImrRag 1A e tHECH Y BEPTS T TSREB2a and
64a. Also, the adhesive may be placed on the undercut portions 62a and
64a. Such adhebladdsr is phbediwithingherbaléaw interioreif éis prefornrang faqegomgpoaent£0, f i | m
medium A preferred adhesive is a two part |liquid epoxy sold by 3M of

M nneap@liis prebbies Shfinthe @fold, Renibli Andsorsabiat OREZONS Hird:oDR4BRN proGiser
alternative adhesives include nodified acrylic liquid adhesives such as

8 . i 1
DPS | O\é%wr%.lé ﬁ%h%% Otfy @%y%é% gﬁﬂ@;ﬂ%é()m A§t|e£?fah9€l?! thé Qﬁﬁoo@y benaBdaeeky

f oam t apes e utilized Wwth the present
invention.. A bladder is placed within the.hollow interior of the preform
and f adBe &5R56MBARCE G0 ugRg an & évscsﬁ?ﬁnﬁmaﬁ%ﬁ?uf%goﬁﬁ EHRRPE oni@" al so
subj ect to heating. The co-nol ding process secures the aft-body 61 to the
face conponeAs siHvn il FIEr Aathe vasigp portien & evassay the mndercipprdens @22 &4t ace
conponent 60 using an adhesive, or nechanically secured to the return

por t i ongidénce o, SHHa¥Mpreferdbl{oran@es friv@ O ER imeh tpD.OO inwh, Abreopreferaby ranges fiomer cut
portions 62a and 64a a distance Lo, which preferably ranges from0.25 inch

to 1.00) L@ ‘ﬁ{lgltb;‘a{)@gg&ﬁfaﬁ% '?sl}!&%st ??é?&%ﬁlyfdmncﬁ’.- 4Q aaBEIAr &G 1040 cielfd befidbni S

nost preéfera I'nc nnul ar gap 170 is created between an edge

190 of the, cr ortion 62 and t sol. e rti.on 64 n 5 of the
return %Wilgmf e CFpEn aﬂWl?P;g aﬂgghﬁ%e RSO 681 @gaﬂcegggéé’{ﬂgﬁgg? eferably
ranges from0.020 inch to 0.100 inch, nore preferably fromO0.050 jnch to
0. 070 | partion Ahd The ammsar gap 47@ habt Jistrnosbs ihas prefomablyryjgse frm0-47%inch &n an
upper surface of the undercut portions 62a and 64a establishes a

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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m ni mrum bond t hi ckness between the interior surface of the returpn portion
74 and the upper surface of the undercut portions 62a and 6Y Cogﬂezol%nd

t hi ckness preferably ranges from0.002 inch to 0.100 inch, nore preferably
ranges from 0.005 inch to 0.040 inch, and is nost preferably 0.030 inch. A

ot BT A e S
R AT R e T

enbodi nent of the aft-body 61. The crown portion 62 of the aft- body 61 is
gener altojtoBoigoon ? bard @GIOHEOI% rigben 0 whish iestpstpatalieerpensianiargo thefbotiore 64
out si de of the engagenent with the face nenber 60. The crown portion 62

pr ef er abttjon @S peeferabigkiae s hitihebdir thatugge of 0.0104000.100 Mich Mo i BferabB/ i the
preferably 17 5 Cctober 2004 in the range of 0.025 inch to 0.070 inch, even

mor e PREhRId 005 il R0.0R9E, cefvelgn%?% efedbl} & Be Mfhe o BINE L@e}%mﬁol

preferably has a thlckness e sol portlon |nclug|ﬁg
the bottom t he nal, ri bbon 90 which is substantially
perpen&PéﬂF? PF%“@ﬂﬁ%ﬁ% ﬂ91§% iggh- preferably has a thickness in the
range of 0.010 to_ 0.100 inch, nore greferably in the range of 0.025 inch
to 0.070 i ndh 32 pesienedpmbogment ihaallbody is rempesegef aphuality @t pHehofrsepregao
inch, and nost preferably has a thickness of 0.033 inch. In a preferred
embodi rpmitallytdive onddveld pys, sschenmpesadd of US. PhtentaNumperad,248,025 entditlgdr e- pr eg,
typically six or seven plies, such as disclosed in U S. Patent Nunber

6, 248, Eompditt Goiedead RAPREHR GOV EnESAEHAY G HliBH ia%ére@& r%&#?'r&gven%' ch

i s hereby |ncorporated by reference inits entlrety ottonmi section 91
d ti | t
e L O WA L0 L B S O B

95 t hereto.
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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The sole plate is preferably attached with a pressure sensitive adhesive
such as a polyethyl ene foamacrylic adhesive sold by the 3M@eabudp04The
sole plate 95 is preferably conposed of a |ight weight netal such as

alum num titaniumor titaniumalloy. Alternatively, the sole plate 95 is

et oom xR PG EARIGSE. o TBHHANBTOL oG P O SR oh oY et PAbos

the hollow interior 46 of the club head 42 of the present invention. The
hosel 320itisatdbrspostepenng thbaromshe epdrowe Shtethe selepgtiompdt B 2psfaed as a
part of the face conponent 60. The hosel 54 may be conposed of a simlar

mat er i akndoRihde, the&6sel WANANEAbebbt capabeithe hevl efiarapdetyors 8l therbytieavidps f ace
conmponent 60 through welding or the Iike. The hosel 54 may al so be forned

with the-éo gfé%&veé}l 8t n %?Jaﬁclﬁogﬂ%H }agegfl_ség?gﬁé@nﬁ{és‘haﬁtdh‘?s Hes&kdmay be

corrposé'cri’1 a non-sim mateéeri a I ght wei ght and secured using

bondi ng or. other .18 5 t ober, 2004 chani.cal, .segur, ng_techni { | | ow
't er orithin8 HGrelHEr L chet e R L B ORe s ST b P T30 ALad B
tapering tube fromthe aperture 59 to the sole potion_64. In a preferred
enbodi rierars deseabedimedo-prakding12.5. Beert Apnlicafiememprre0edd 49 lafidsden dugyst &b 80
thereby leaving a void 115 between the hosel wall 120 and the heel | ateral

sect i o080, enfified Shaf Cluh 8vits Hdkelddsadwhishtpeitineat prysare herelyy incdRoratduay i s
di sposed wthin the hosel 54. Such a hosel insert 121 and hosel 54 are

o L T i e E e

t her eby j d by, ref . . | 154,
(acat e PAhATHRERERTE s ETRP b RIAVE parirainis: vitb ARgl R il S, ¢ o

|| f the striking plat tion 72 during inpact with a golf ball.
[ One. mimdGHEOWE oEdi 6 NO4EPoSSd 0 57 Spisaetint Bepeir HER ISP AP B i he

striking plate portion 72. o
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 Goif 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
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As shown in FIG 7, a weighting menber 122 is preferably disposed within
the hollow interior 46.of the club head 42." In a preferredsp@ﬁ‘ﬁ Beri 4004t |

t he wei ghting nmenber 122 is disposed on the interior surface of the ri bbon
section 90 of the sole portion 64 in order to increase the nonent of

inertia h er F avd .
ovever PO RBSR bile b iR %m?m%e%tﬁ‘ ﬂ‘?% SCMPFPJ%%‘%E#@% Bfe%é’tt‘*%ﬁmon

wei ghting nmenber 122, and addltlonal g menber e placed
in other | odB@RsHETEY ehediienh thf‘e%ghtzn? g rIS P@npwﬁaeéﬁtrs BR%ter of
gravity, nmonment of inertia, or other |nherent properties of the golf club
head 4Zonfveeneil @l ildgb amhiidc, wikhias: gniedddedblithint trgdieeof proguegiofthé mpbon
tungsten doped polyners, or simlar weighting mechani sms such as descri bed

i N CcO- RRBEGD &F the sﬁ@&ﬁkm ATthe 28-body UMD REe] Q&%ﬁ%ﬁéoﬁ?gmenft b4 acenteecenber
29, 1999 entitled A Conposite Golf Club Head Wt nt egral Wei ght

Strip, J‘c%&ﬁ}%%eﬁt'l"z% QE&%Q@% c%{nﬁ:foﬁ&‘ft%b@ a#}}aé%cﬁ(&}ﬁdsé&%thmm@?ﬁe gki!lled

in the pe i nent art WI recogn ot her ensity naterials may

be utilized a 19 5 Cct.ober 2004 optj.onal ht | menber wi t hout

Qopar 1516 ProSIRR HERsE 6 Fan Sprer 0o iadif teinb Sach of e witdth pompinen 122a-
preferred enbodi nent, the weight nenber 122 is conposed of three weighting
Cconmponenias anpass rangieh framd 0lgr2ws tovh giamsr prefamidyl fien L4 grams te B8 gpﬂImSesnﬁg
pre-preg of the ribbon section 90 of the sole portion 64 of the aft-body

61. A haete prefegihly EommGneanths 28 bgrams CRathef thaweight cotgipenent24-2 Abs atdehsiyt oe
wei ght conponent 122c are all disposed within the plies of pre-preg that

ComposE @gg tseottt)s)g:ra etgﬁbtggemtntitéttr\;w@gta& ehhilkedtiBet ;lglg ff nts

122a- a nmes ging rrom grans~to grams pre rom 4

?Li”ﬁe?%w% T AR e BTG TH 2 GERSPE OISO O 55T AP r 00 b ¢
centineters to 20 grans per cubic centineters, nDre preferably
grams per cubic centimeters.

Each of the weight components 122a-c is preferably composed of a polymer material
iﬁtegrated with a metal material. Tlte 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 rnaterial 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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from7 grans per cubic centineters to 12 granms per cubic centineters, and
most preferably 8.0 grams per cubic centinmeters. Each of tBA&aieheyRf04
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, gold, platinum or the

| i ke. Aepepf@pgsei.netal is tungsten due to its high density. The pol yner
material is a thernoplastic or thernoserting polymer material. A preferred

pol ymer nat @xrifatablys tiroksightetohgoecnte p2days extgphdrommppyesinete]y the he¢lsedtam 66
materials. A nost preferred polyner material is a thernoplastic

pol yur %tft&?cnﬁﬁﬂgﬁa B{ﬁ g&ﬁ@ﬁl 7R S GETRRREMon D28 the the3hctidh 6B2A8hd Sriking

i nj ection nol ded nopl asti c pol yurethane integrated with tungsten to

have a, densit f. 8.0 grans_per. cubi ) § [

enbodi rPé%? ,pm@é% ﬂgofx_ﬁ}vﬁeé’ g‘i\g?egﬁggﬂtccc? Mol ?1181%? %ﬁﬁgg%‘%@ %E}Je&é%lﬁ{;%glfé%{hg? &frr om 50
to 95 vol une percent pol yurethane and from 53 to.. 5 vol une rcent .

t ungst eaction Weef therihbey ssrden 8¢ theherd TrEAR 06 O3 tie HPPEcHRY %ﬁ&%@ﬁﬁ@ﬂ@ﬂt s
122a-c are conposed of from 10 to 25 wei ght percent pol yurethane and from
90 to B ofehglibbcdsebticic?® e anp Ofrbipataethereofingyso cthe wWRight spmppyents Faawei ght
conponents 122a-c¢ extend from approxi mately the heel section 66 of the

Stri Ki ngaphedicitRed beriidido héiostdbr dstppbedro Seiagipositidhed i seHes. Thosesskilldidn 68
of the striking plate portion 72. However, the weight conponents 122a-c

ey, O, SRR IR o Bl R B PRSP (P
ay be FOSTPRRETE 423et SRR (BTABI St N0 B TBEEe! L BETHG ORI R |
series. Those skilled in the pertinent art will recognize that other
wei ght i plgcemeneof the sveigiying sompphéme 2 Zacr allohks feihgiproment of inertia of 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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conponents 122a-c wi thout departing fromthe scope and spirit of the
present invention. The placement of the wei ghting conponent5Oaobe2804) | ows
for, the nonment of inertia of the golf club head 40 to be optim zed. FIG
12 illustrates a preferred enbodi nent of the face conponent of the golf
club head .of the present invention. FIG 12 illustrat he_variation in
the thi ekgiernslOprefaneblyhas for Agxigreatest tgdmessihatranges fiomy Siﬁéﬂ?& ) P&gé B tion
72 is preferably partitioned into elliptical regions, each having a

di f f er enhd ismokpesierablyrD. 87 Jineli. Sihesrrietdini the thicknpsswHithdstrikiag platepotinp dRent
60 is conposed of a titaniumor titaniumalloy material, a central

el i pti gabwk 63itROEAstthRkeds3 R Ve RRSlizeli e tHElceRe£ 511 6Mthe kNS ﬁlé‘t@?oﬁﬁﬁl@s
fromO0.120 inch to 0.090 inch, preferably fromO0.115 inch to 0.100 inch,

and is S referabl y Oy 105,.] . . b Ri: i
o ef er abrg AeS i Hs e it due BB PRt RiryBh 12 R GRor A i
preferably has the next greatest thigkness that, ranges from0.110 i.nch fo
0.076 i KBFFEY Rsefer ol pak pad greatss PR aRCRIP e TR ,O%H#W@gﬁ%%%mablﬂw of
preferably 0.088 inch. The first concentric region preferably has a

t hi ckneslse sthiingplamportion3. from the first concentric region 102 thickness
to the periphery region 110 thickness. A periphery 21 5 Cctober 2004 region

110 pref er ablpyGhesa tihRuAeX hn GrER4IBS eridbdahaR I6r thb Blce amgesent 60NThA82 i nch
to 0.062 inch, and is nost preferably 0.072 inch. The variation in the

t hi ckne - Ik I : t] f.or %Fﬁﬂt
t hi cknezéglbf% glr%ée}l?’ltgég%dggjlﬁﬁ%ﬁle&g@nqag?nﬁritrag% hlﬁ}ﬁgalsrt ?I&?ﬁzg p atpgéf%%;)ﬁ on
72 thereby maintaining the flexipility of th rikin | at e portion 72
whi ch o bRt e BT Hoss hatrRs ey 0420 duch '§ 01 BOsEety PRy GreBapaf S the
coefficient of restitution without reducing the durability of the striking
pl at e pde 0il6f irkd, af Emds? preiftrhbis tOr WSducha T ha cenirah il iptieal spgion il R prefarehly hava
face conponent 60. In this

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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pl ate portion 72 has an.-central elliptical region 102 which preferabl

embodi nent, the striking 01 has the greatest thickness thats @eabps2004 om
0.120 inch to 0.090 inch, preferably fromO0.115 inch to 0.100 inch, and is
nost preferably 0.105 inch. The central elliptical region 102 preferably
has a wuniformthickness. A first concentric region 104 preferably has the
next glesnEnssgy lops langadbbalhand 2 ragecociicsrtof Iefég-l“r%‘h to 0.090 inch,
preferably from0.104 inch to 0.094 inch, and is nost preferably 0.098
inch. A secgsheantbaehpreiiouslgghe fact @6mpomdnt Gald yrefeasbly fagekfiomgrrod bé stetal

t hi ckness that ranges from0.100 inch to 0.080 inch, preferably from 0.095

I nch t&f&n@ﬁ%%gﬁ;gﬁ&ﬁq&ﬁn%@&% Borahafutnyith B8 8adeothpofertid §fl frigRBLI i C

region 108 pre ly has t next greatcst thickness "that ranges from

0.090 inch t 070, iknch, .porefer Rale 07234 dis
nost 5‘?@?“&?@&05 a{g_nbéapliu‘ﬁgﬁr_l i{]’ﬁg)%géyfgééf? ﬂ’gil‘?‘gg?é* gﬁ]é%,ngogp ) nl%lfllegac thcﬁcgve a
t hi ckness that transitions from.one adi}%csnt regeilbon to anohﬂer. A

per i phEenProgessiag A SoikingPleicdinryA GaY GIHe Heagtang heirby sroorpeipied Ry seferencs o
ranges from0.072 inch to 0.061 inch. The periphery region includes toe

per i phits yntirewgAdtambd Oely ahel five ebmpendnp e iscasefjpmrmdlidbmetThia amethed suph dsn t he
t hi ckness of the striking plate portion 72 allows for the greatest

t hi cknggsydiRich8viliost- iR Uh@Biginfettdie ThE Hctd] fadtbrahg bheastihg idgra@radlyatitanium
portion 72 thereby enhancing the flexibility of the striki ng plate portion

anda 5 aRERER R Tichds B Pk ARy, AR E A OB N O F

face cqonmponent. 60 is preferahly -forged froma rod of netal nmaterial. One

pr ef er FEENEOHY; $1f HREBLLr 38§ anuf act uri ng the face conponent is set forth

in co- pending U S. Patent Application Nunber 09, 548,53 1, fi |l ed on_ April
13, 2000, e#dditiond] Methdsifor manufacturing the face component 60 include forming the face

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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For Processing A Striking Plate For A Golf O ub Head, and hereby

i ncorporated by reference in its entirety. Alternatively, ttactphge004
conponent 60 is cast fromnolten nmetal in a method such as the well-known
| ost-wax casting nmethod. The netal for forging or casting is preferably
titanium or a titaniumalloy such ass 6-4 titaniumalloy, alpha-beta
titani uhich Isagragn; behacihbthand veloctyl jost after sephotigh 0f theagodf Bull4frem tlenfaceof the
casting. Additional methods for manufacturing the face conponent 60 include

f or m ngidiealiasas MO el &ty i@ ARer debatbtishehe @blfHall #om SelRle JTESEUB
form ng the face conponent 60 froma flat sheet of netal, nmachining the

face c nent . fr a sol-id..bl. k.ect.r, .cal mlling the
face fﬁ-%%&),aan § rlgglg Cﬁggﬂcf %1? r?]hegtﬁ%h&lq E%Mr?anu ¥ O{I{Jb?‘llllnaglhne?cﬂgg‘sf&%Yet further
met hods include_diffusion bonding titani mlqztjgeets to yield a varjable face

t hi ckness f ad¥ vahtes oheAre Limped PRTEST €19 R Ador PRETS ESLA? RAFLIAGIENT i s
directed at a golf club head that has a high coefficient of restitution

t her ebyTtercabfficrapt bbresyutianes, fatiasnamoa suth as yedfi clbybt pityt woult lpetniaer agod,f ¢l ub
head of the CI M present invention. The coefficient of restitution (also

r ef er r aghitecfoh g peifectBasGORaerias, wWinrenobnegy istysttabe résaltl d\efogmariorg thovilue
wherein U, is the club head velocity prior to inpact; L/~ is the golf ball

vel oci tof RELRE bt 9 0. g?ggprezén %&ﬁ&?&ov%%gécmi @Q%gﬁiﬁ@a%efﬁlﬁehf%ﬁcég&ggﬂi#ge

head velocity just Separation®of the gol Tromthe

o0 Moy Bt L0 BB L0, 8t S cogBert | o O the ool
restitution between the golf ball and the club face. The values of e are
linited betWerrogBicicnandreptiiivn pf fipsldnieadi ol the prasentinvanfinn yngir 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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The coefficient of restitution, e, for a material such as a soft clay or
putty woul d be near zero, while for a perfectly elastic matsePétaber 28bére no
energy is lost as a result of deformation, the value of e would be 1.0.
The present invention provides a club head having a coefficient of
restitution ranging fromO0.81 to 0.94, as neasured under conventional test
condi t i sgnare ifdhes,cod mdst pefitraldf fioes$ B squdremcbés ©iHed gquate inekes. 42 of t he
present invention under standard USGA test conditions with a given ball

ranges from FRPERKINERd 83 ¥f BeBlesk@ ilvéifion RIsehes @bleiter FogRShi 268 h3ad 6D
0.883 and is nost preferably 0.87. Additionally, the striking plate portion

72 of t : . : | tes of
(he_pri'es P0T: SAIPERENEY 2\A%eR G ARG daui i & ARG GBBROPAE

"w', of the face. diyided._b e height, "h", of the e,.as shown in FIG
A1 EHREBR 6 e AbOHrBa AL L, PR S ERTARESs BB S SrrE s e
height his 4~ mllimeters giving an aspect ratio of 1.625. In ]
convent08reabicpshtimeters; ahd adss prefesatdy pages framilg0icsbigsaaimstersie 319 cecer t han

1. For exanple, the original GREAT BI G BERTHA(r) driver had an aspect

rati o ofenfimSters] B@en Frefordiin g6Ebiiecqifietan o/ safubidi@nfime es) tind mosnpreferatias
an aspect ratio that is no greater than 1.7. The aspect ratio of the
presentad t erably ranges from1.0 to 1.7. One enbodi nent has an
aspect "rgéjgbl\ﬁgikodfeﬁ%ng{e he striking plate portion 72 of the present invention

is nmore circylar th f.aces of. t rior.art, The face area of ¢

striking pla Iﬁﬁ?stqa%glw 07@3 E‘Fadt‘heo{iﬁ%grgﬁ?m iheafien @ﬁg?sgtﬁ%gégﬁ% W 68 square
inches to 7.50 square inches, nore preferably from5.00 square inches to :
6.5 24 Sadstmblerabbogugesdiemd 7§ grimssio 28 grams enpresiaraisraply Fom BOzrametr e
inches to 6.0 square inches. The club head 42 of the present invention also

has a gr0®adrems.vPiletdreblithn feCbipohand0 bhs a tiass angiap fmnt S0Vatares toEil Otgedn, Nng a

wei ght that is substantially equivalent to that of the prior art.
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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The vol une of the club head 42 of the present invention ranges from 290
cubic centimeters to 600 cubic centineters, and nore pref erdBttpber28g§és
from 350 cubic centinmeters to 510 cubic centinmeters, even preferably 360
cubic centimeters to 395 cubic centineters, and nost preferably 385 cubic
centinmeters. The mass of the club head 42 of the present invention ranges
from 165 gr Ahedeph 28 the cfutelmad 48 e thetsityking plgtspdriiemy 2 kothg reamseation2@ she
grans, and nost preferably from 190 granms to 200 granms. Preferably, the

face cepanios? paserdblipaged B6GI NYidchedoS0s Biches atdisTast ?fea'étﬁbly nPre
preferably ranging from®65 grans to 95 grans, yet nore preferably from 70

grams fy ?0 TH g ‘;H‘gP %El@ﬁf‘e&&&%bﬁdﬁ?ﬁﬁ%@g J%l&ﬁg{pd%g:g%gﬁﬂef&m%g?gt

wei ght1ng) has efera rangi ng grans

O ae. PR GG chnﬁg "ﬁbéwc%z%(%séw? E R A

wei ghti ng menbers 122a, 122b and 122c) has a nass agreferably rangi ng from
30 graslsb head 42 Gogr thertoe W@Q%@ftbezhmlyeqtmrﬁéame@r werangesdong fdhschestel nost
preferably 60 grans. The interior hosel 54 preferably a mass preferably

r angi ng.ofih€Hes Sandrmdre pheferdBlygt.aifthesiore preferably from 5 grans to 15
grans, and nost preferably 12, grans. The sole plate 95 preferably a nass

preferably r el I rans
preferably ¥Rogl il 08 fupia yﬁgggil%ﬁ@%’%%‘ ?“3%5?%5?9%%%‘%?% o her

maybe. PP BEEAl S CR A Folr AT Br Y Hedr Tt Gh Pt rom e Hongor

sel ective weighting thereof. 25 5 Cctaober 2004 The dept h of the club head
42 fr oplateporten VK iimeugt the eeperafi Savity2 Clo ap b the apar 96 Hiei 2oH b Rese 42¢ rldgn
portion 62 preferably ranges from3.0 inches to 4.5 inches, and is nost
pr ef er ahdxys &iénds from the toe section 68 of the golf club head 42 through the center of gravity, CG,
and to the heel section 66 of the golf club head 42. The Z axis extends from the crown portion
62 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
meaéured using a test frame (XT, YT, Z1, and then transformed to a head frame (XH, Y 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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i nches. The height, "H', of the club head 42, as neasured while in striking
position, preferably ranges from2.0 inches to 3.5 inches, Sdpobes 2094t
preferably 2.50 inches. The width, "W, of the club head 42 fromthe toe
section 68 to the heel section 66 preferably ranges from4.0 inches to 5.0
inches, and nore preferably 4.4 inches. FIGS. 10 and IOA.illustrate the
axes Ofomp6sitd @olf (D§8)ghd hbeby BrbAYorad by mférencedt its ketirgol. fIf a shafbis pessent, Ehe
axes of inertia are designated X, Y and Z. The X axis extends fromthe

St i ki 0GerBla SR80 TLR iR 2 WA UAD: HlEnEGMhEinRE (BRI hitmaPd dlRded ar thiie

rear o e go axis extends fromthe toe section 68

of the [f.clu ead 42 throu t te f avi;ty, and_ tq the
heel s%‘%? FWH%GBEOE'IVH@%WF@E?%EG ﬁ&ga&i%eaq’ﬁ% %g%ﬁiago‘éfpg%dget?%ﬁ? fe crown
portion 62 through the center of gravity, CGfa and to the sole portion 64.
As def waight distributipn of ths @éfﬂ'l%beaﬁi‘%l@ﬁb?g elup de3dis plecré pRbpth sealss Edi ti on,
by Ralph Ml tby, the center of gravity, or center of mass, of the golf

cl ub hgiathlfaBectisBaindtwdi gisdddgoref 2 pdrdcudhndirection dhal¥f ¥rariZnditkchiyn.t he verti cal
intersection of two or nore points where the club head bal ances when
suspended. A nore 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 nonment of inertia of a golf club head 42 are
preferably nmeasured using a test frame (XT, YT, ZT), and then transforned
to a head frame (XH, YH, fl), as shown in FIGS. 11 and I I A The center of
gravity of a golf club head nay be JdsPle ¢t usi ng a center of gravity

tabl e having two weight scales thereon, as disclosed in co-pending U S.

Pat enf Hed®pl Vehinhon Masder Hetd ¥oSs 9 ThiscrbetiMabs dnCESForiudajerdal, | Po@kss entitl ed
Hi gh Megent| &ocknef thaL26] 5 @opoberq 20043£Lonpgsiotss Gol Ti €l4ub) aast her eby

i ncorporateg by Teferencejin its enqtirety. 1T (@ shafft Ts prepent, i

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 | -t16 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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I's renmoved and replaced with a hosel cube that has a nultitude of faces
normal to the axes of the golf club head. G ven the wei ght Sdctolbar 2§04 f
club head, the scales allow one to determ ne the weight distribution of
the golf club head when the golf club head is placed on both scal es

si mul taneously and wei ghed al ong a .partigcul ar directio the X, Y.ar

G 1 ect EBPORY ol BT b RS PE A bt S BE00. psatDfe s o baBloufic
. CORMat eri al Process Ex.|430cc270919797390. 85Ti 6-4cast )
Ex. 251G082852 GoYRBithegd 6T iwithihe t@pldurnweigking 238 zrapg s FhoBee gugpemauaq is
Al'l oyForged Tabl e Two Headl xxI1zzl xLxzl Ex.12800254542831977128

EX. 232spinn3dd 263230 tifhh i i Bx4 m32AAD 2PRFERMY 52 1i8 20mpadederf @pturaliigtof plite
vol une of the golf club heads 42, the overall weight, the weight of the

head %ﬁﬁ}e.?s}%%om%mﬁ@ﬁéaa@(zm%s&@ §ng2éa ofaeYa@egPées TR GE oF34 defibss. The

coefficien restitution on scale fromO to | using the USGA

ho. proies s REGRec i 1 e ST mboso ninr 2860 s BRI Uiy 5o
cubic centineter golf club head 42 with the total club weighing 270 grans.
The f deadobgrapriat 168. lddnches, and the distance “w™ is 3.46 inches. Example 2 is 27510 cubic
centimeter golf club heé.d 42 with the total golf club weighing 285 grams. The face component
60 is composed of a forged titanium alloy material, Ti 10-2-3. The aft body 61 is composed of a
plurality of plies of pre-preg. The bulge radius is 11 inches and the roll radius is 10 inches. The
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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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 5Hagoker[2604

angl e of eleven degrees and a lie of 54 degrees. The bulge radius is 11
inches and the roll radius is 10 inches. The vertical distance "h" of the

club head of ex le | is.2. 14 inches, t he di C S 3 46
Chohes. PRERSHIETBOR YL raied i a0k PG e SRR Femd QOB G ¢ e
total golf clup wei ghi ng 285 grams. The _face conppnent 60 |s conmposed of a
forged #5@Cgwramandpiosypuetaraily Bpm iS0gend 1842 50ecrat. Thsuymet of etianinsed of
a plurality of plies of pre-preg. The bulge radius is | | inches and the
rol I radbdig thesY bRisi focthe golfEheh hed@dRiof dle ptesthaineentidn’ willf rab xefremuls Obgash? @b
exanple 2 is 2.54 inches, and the distance "wW' is 3.9 inches. Exanple 3 is
a 385 cybs -&ﬁ@;ﬁéﬁfaﬁr %ﬁoﬁé%anhﬁﬁfhoé ﬁ‘lztQldtlﬁgst?%f@rlab@%'ém@w%-cﬁﬁ@{d?h' ng
198 grans ace cghponent 0 is conposed of a forged titaniuniall oy
rrateria]lz3 -The; aft body 61 is conposed of a plurality of plies of pre-preg.
The gol gﬂgﬂTlhead 42 has a loft angle of eleven degrees and a lie of 54
degrees. The buI radius is 11.5 inches and the roll  radius_is 10 inches.
The vertical F ESgOHIg i bueh@veél the thesggkidied ax Bwmegingnt art il gecpgpigatie and
t he di stance "mf is 3.60 inches. Table Two lists the nonent of inertia for
exenpl amerigaidus abvuinchmeantsof4s afveliadrd enddng] readibeunmiereeantd thét winberthe grdsentgi ven
in grams-centineter squared ("g-cm"). For exanple 1, the center of

gravi tyidvinti @ edssted HeriBOd in A6dbidtnlwigh &p g Rt drirerd ek Bod Brnbhe Y
direction, and 1.043 inches in the Z dlrectlon For exanple 3, the center

R R e D e e e

inertia, |zz, about the Z axis for the golf club head 42 of the 28 5
Qct ober SSRSBAGRE EFAUYaIcRih IRy Re Madp tfrea?ia &ithophderang- Eam thesraireg-seage of
preferably from 3000g=cn? to

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.



4500g-cn®, and nost preferably from 3750g-cn?2 to 4250g-cnR. The nonent of
inertia, lyy, about thelY axis for the golf club head 42 of 9%8bg5288¢nt
invention will range from 1500g-cn2 to 2750g-cn2, preferably from 2000g-cn?
to 2400g-cn2, and nost preferably from 2100g-cn2 to 2300g-cnR2. Fromthe
foregoing it is believed that those séiéhﬁg in the pertinent art wll
recogni ze the neritorious advancenen his invention and will readily
understand that while 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 suh5titutg@@gh@ﬁwg@u@ﬁ?ﬁgﬂ%s may be made therein w thout departing
fromthe spirit and scope o this invention which-is intended to be

unl i ted by the fope00liit-SCaRndISd OB 1 ARREALI) mibSal, Rl At RReNded

clainms. Therefore, I men o) e rtnventron in anexcl usi ve.

property or privilege is clained are defined in the foll.ow,ng appended .

cl ai ns. 9¥INg FIKIPEPlato BETAORAA] REFHHT Hserawr»?h“‘cﬁ g& ee%WﬁPihé?lﬁ“g’:aQﬁngéam
conponent conposed of a titaniumalloy material, the face conponent having
st ri ki nghetaageopdoid meham6.250 irchyand theretirn portiondiayingi adhiciugss aangipmHireition
having a thickness in the range of 0.010 inch to 0.250 inch and the return

porti on @i iAch @ (.D5CHOESEe Fetit@i pogtidd etendbhda didtaheehaniiag . 25dch tichs iddhes
return portion extending a distance ranging 0.25 inch to 1.5 inches froma

perine;qﬁnggp&%ﬁﬁﬁ&5%E%@g#@hﬁgﬁ§ﬂﬁﬁﬁ&pqhdand an aft-body conposed of a

conposite materia avinig a crown portion, a sole portion
and a ribbon portio

face anna’ft- oh % c%];r'{pb?gc{j gf aaégn?pcogﬁg mta eﬂta.n %he aei'rt gcr)gy k?a%riz;gl Y cr:]rogjn the
portion, a sole portion and a ribbon portion, the afi-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.



conponent; wherein the golf club head has a coefficient of restitution of
0.80 to 0.94. 2. The golf club head according to claim1l whér@ctobdri2604
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| wherein the striking plate
portion has a.thickness in the range of 0.060 inch to 0.111 inch, 4. The
gol f claub herd gatfehibdiend adoordigpionmg pnofshe Breodringiizims wdesin the siifineplate
conposed of a |l plurality of i es,of pre-preg material. 30 5 October 2004
5. TheH@HFPIBPE%aﬁﬁﬁdmﬁb%%gﬁﬂﬂgk?bﬁghy one of the preceding clainms wherein
the striking plate portion has an aspect ratio no greater than 1.7. 6. The
gol f club head according to any one of the preceding clains wherein the
striking plate portion has concentric regions of varying thickness with

t he thickest region in about the center. 7. Th |f cl.ub.head. ac Lhg to
ANy ones.of - (The goHabithend SEPEING OHTROET FE i arest PN Tt B oy Bt
Concent T e o e Cmer o n. T ho. base. i ckness i s

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 thickness wherein the

second .t hi ¢ i 3 ] KRS whertéh f ' t
region 7i‘lavi ﬁ%%%%ggﬁjrb tg'{?gql Ci%éﬁitrll@?g a&ﬁg?%@gﬁfﬂrgéiyéﬁgt]h t Fﬁ cknesg B?iédlfgggsyt han

. the third thi.ckness. . T.h i AGEQr SEROcIReY re2itd Habink e
pr ecediPH % BMPESREET %ﬁrahl%p g@é‘?ﬁél{nh%gﬂ%bﬁ %ﬁé&ﬁ%@ % 1 hi ckness r?aér%gi ng 1fnrkom

0.025 Itllﬂlrgtt}hi% e(s)s' \%Egefln.r}ﬁehbase 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 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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9. The golf club head according to any one the preceding clains wherein the
gol f club head has a volunme ranging from 290 cubic centi net’Pgoby 2606
cubic centineters. 31 5 Cctober 2004 10. The golf club head according to:
any one the preceding clainms wherein the nonent of inertia about the |zz
axis of the golf club head is greater than 3000 grans-cent'neter squar ed.

11. A gdlf cThetgotfedeb kradpedosdingto anyione Bleq¥ipsoRe AIBOIRTEB AN TPOReRtiof fifritin
al | oy r%%ﬁ{thg bz aﬁcﬁgf E}%?%%ll(t%mg Ebtgreﬁ@r\{hmocﬁb rg_i‘a]ﬁﬁso&nﬁllﬁl@@eﬁscﬁﬁfeﬂl on and a

return ion, S ing 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

di stance ranging 0.25 inch to 1.5 inches froma perinmeter of the striking
pl ate portion; and an aft-body conposed of a plurality of plies of

pre-preg, the aft body having a crown portion, a sole portion and a ribbon
portion,_ the afgﬁﬁod ttached to the return portion of the face
conponeﬂ¥, t &0 f‘ﬂbéﬁaCHHWVﬁﬁ@a t hi ckness ranging from0.0 15 inch to
0.100 inch; a weighting nmenber disposed within the ribbon of the aft-body,
the weighting neafiee chapomyt sompssdrod aditangum cBoy X@tegiah e fage cOODepRfs;
wherein the nonent of inertia about the |zz axis through the center of

gravi t yndving riRaigeplatchanici0R dreairportivanthe spikeig slgteayoetion kaving Hthickmeenin of
inertia about the lyy axis through the center of gravity is greater than

ggggr ?;t;ﬁggéngg %@bidmtiﬁcfh S ELch 35 ghe%ﬂpped'ji&pﬂé’viﬂg?a tHicigRbd rag kil siwad

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 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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a face conponent conposed of a netal material and conprising a return
portion and a striking plate portion, the striking.plate pdr@itober2804ng an
exterior surface and an interior surface, the striking plate portion
extending froma heel section of the golf club head to a toe section of
the golf club head, a return extending laterally inward froma perineter of
the striking plate portion, the return portion having a first face wei ght
menber at an upper section and a second wei ght nmenber at a | ower section,
and an interior tubing for receiving a shaft, the interior tubing engaging
t he upper section of the return portion and the |ower section of the return
portionz, and\ gélf elizb hbadiyorgsrigigsed of a plurality of plies of pre-preg, the
aft body conprising crown portion, a ribbon portion and a sole portion,

the crown portion @w&ﬁgaohemtc'aﬁlﬁ&&%fa%ﬁe&i RBteriaf add@nipRisiieh ﬂéﬁﬁﬁ?_@ﬂioﬁnd

t he upper section of t return-portion overlapping thé crown portion a

di stance of at |east 0.25.inch,.th ol e. i I .

secti oﬁmi])f“ SF%éngr@? AR I'tbo(ﬂ’t %ﬁmkwq%tggoﬁbo@g{awsn %&n %%%g%? S aecre?’g? l"jlcr2 %ﬁ%%?rt ion
over |l apping the sale portion a distance of at Leasé 0.2 inch. 33 5

Oct obesutfagqthesoikangplate ROTIEN HCeRAIRS FPM; hssysechon gEleEs heddeaitfsed of

atitaniumalloy material, the face conponent having striking plate

port i oRegtivd of theegalf club bedd, ametutrhextertdingdategally iawerdppem iagerimetdr o the sttikiogness
in the range of 0.010 inch to 0.250 inch and the return portion having a

thi cknegse p&MBh Nle b po@t-i&?@adﬁ%@ fits@ fide 2ROt AGdbek Bar §Ipef Bechioh @B

extending a di stance rangi ng O. inch to 1.5 inches froma perineter of

onber RO BfafelBiee) Sl B M Blcop Rl B R e O SHEHEL

and . . .
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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an aft-body conposed of a plurality of plies of pre-preg, the aft body
having a crown portionh and a sole portion, the aft-body at tSsdatiebkri2604 he
return portion of the face conponent; and a wei ghting nenber di sposed
within the ribbon of the aft-body, the weighting nenber having a nass
ranging from 30 granms to 100 grans; wherein the nonent of inertia about the
| zz axis through the center of gravity of the golf club head is greater

t han 3000 granms- centinmeter squared, and the nonent of inertia about the
lyy axis through the center of gravity of the golf club head is greater
than 1900 grans- centineter squared. 34 5 Cctober 2004 14. A golf club head
conpri slid3ng: A gbdchbdmapomeptisisgnposed of a titaniumalloy material, the
face conmponent having striking plate portion and a return portion, the
striking plate poffat®eodigoteAtconipdsbd 6RNEBAIINNalldyematerigetheifad: dihonaah to
0.250 inch, the return portion extending a distance ranging 0.25 inch to

1.5 inﬁgﬁglvg{ L3 AL %,H,gfoﬁranafar& Bdrdib ,itﬂgstﬂkﬁ%%lﬂé’g@r)ﬁi%ﬁha%% altRickiidis in

portio ng a ace wel ght” nenber at an‘“upp section and a second

of pli ¢k BrepeeoaFegehena SPimduiy Ry Pariet R R B S b

portion, the aft-body attached to the return portion of the face _.
conmponeh®20 inbleteed. A5 mshgtbe tetwin portemextendinga distanperanamgiont? Flbin B5mcdesi c
centinmeters to 525 cubic centineters and a nass ranging from 175 granms to
225 gr amdm aYerimeter 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 weighting 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 iluough the center of gravity of
the golf club head is greater than 3000 grams- centimeter squared, and the moment of inertia

about the Iyy axis through the center of gravity of the golf club head is greater than 1900 grams-

centimeter squared.
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5 Cctober 2004 15. A golf club head conprising: a face conponent conposed
of a forged titaniumalloy material and conprising a return Qaoltdar@f0éand 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 froma
heel section of the golf club head to a toe section of the golf club head
and having an aspect ratio ng greater than 1.7, the return portion
ext endilfig  1Aagdf glup\headcRIRRISRE’| east 0.50 inch froma perineter of the
striking plate portion, the return portion extending laterally inward 360
degrees of the perfacetomrpontnttdoenposed ¢ avitapiuat dlgyonetens, thedaceaompontmdr i or
tubing for receiving a shaft, the interior tubing engagi ng an upper section
of the h&ﬁhgrd’ﬂrﬂdﬁg ldt@PoraBe afd b eeYn Gk, Bk RikinBoldtepottion Baving Qikickids &
aft body conposed of a plurality of plies of pre-preg and having a
t hi ckngss_._rangi r kN I : : Q&# 5100
¢ Eapé% : 8 08 {%:8% 8.29&9110&1, ﬁ‘l@ éérglao%o]rﬁgn Eﬂgﬂdm%gﬁisﬂr{cep %f(g%@ggdgg (58

Ccrown a Il on portil on, portion a an | nwa

portion, the return portion overlappjng the ipward recessed, portjon and
at t achdel PENSHEOT ARFaICteE Q6 KK blegroqriiom fe&trﬁé’gm?é{shat"wgacﬁfa ce

portion, the sole portion, the ribbon portion and the return portion
def i ni meeight gagmber htamyegpeakstiodand aee-ony weighs xeembenat & lowegsectivn; ade i nwar d
recessed portion, the gap having a distance froman edge of the return

portion to an expas@dhRNISnRbsdder Aflhraieyf gliRe of pE-fre@thdaf Bodydvinga 0. 09
inch. 36 5 October 2004 16. The golf club head according to claim15

Fangi g TAERI Y EAd BB Bl oy b R B e B G oo
clain1%gnggm%g wherein the aft-body further conprises an

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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interior projection extéending fromthe inward recess portion to the
interior surface of the return portion, the interior projeét@aobarz0ehdi ng
fromO0.005 inch to 0.035 inch to define a bond thickness for the adhesive.
18. A golf club head conprising: a face conponent conposed of a titanium
alloy material, the face conponent having striking plate portion and a
return portion, the striking plate portion having a central elliptical
regi on Eavi g(g b@g&gtgickness_less than 0.120 inch, a first concentric
regi on ! avigbg fe 24 FPPERHBSs wherein the base thickness is greater than
the first thickness, a second concentric region having a_second thickness
wherein the firstafatd chnpasnt ngpased ef 2 fongad ttariugedpydnatpiialiend sempriging i r d
concentric region having a third thickness wherein the second thickness is

gr eat efetifisbriitieand Hitttidghpigdsposion, anslstakipgpine pontiond@iing doasinags rgloasof h

t hi ckness wherein the fourth thickness is I|ess than the third thickness,
the re %t)tg[ ' hi i ' 251 {eQotticn. lpches
from aR’ e mﬁgﬁﬁﬁiegqgj{ag?sﬁf g&%) a?gm%%reﬁgﬂftﬂ?he re u?ncbgoﬁotﬁli’on havi ng
a first face wei ght nenber. at an . upper. section cond wej.ght . penber
S | SRS SRR Eon i sing e R it SEeapi iy fraliS e e he Ef
pre-prep, the aft body having a crown portion_and a sole portion, the

af t - bodylfgiubardad dnd baving ap esnpchragiompi Beptaftharhk 7§ e ectm ried sHerdDg04

conmponent; wherein the golf club head has a vol une ranging from 330 cubic
cent i nidtetaly tovdrQ @t Rubt L5 ich ifvRt & parima8r 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.



5 Cctober 2004 MULTI PLE MATERI AL GOLF CLUB HEAD ABSTRACT A gol f club (40)
having a club head (42) with a face conponent (60) and an aftOdokiy2064) is
di scl osed 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

portiqgn (62), a | e rtion. (64), and. ti.opal | s ' ) .
The. f 36e comisaniy by welissaings aerae ar srEpiPR s Ehaate)
(61) is composed of a non-netal material such as a conposite material or a
t her mugdeasediportiert @ distange Phgingtiank PA§ iphded- Popei-on (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 volune in the range of 290 cubic '

300 ondne, ol SheH R BRGNS of LE R 0 b8 BRAE S B G of

surface ‘area in the range of
4.

00 square inches to 7.5Q square |nches, L Cl: s a
coef f ilREAE ProFecHRR Fi‘?ﬁ%’fl% %OB} tglﬁtué‘?m? AR S?Jp%—%&ﬁ}log@? El%%é&@%ﬁ?ﬁ?é%% %e such as

he USGA It i fi ' I - [ f

{1 Racssthe comerpossonpeiosus tebgp O oo ik b TenlBURBEL* 11 ¢

~ thickness for the adhesive.

18.  Agolf ciub head comprising:

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, 4 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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component;

wherein the golf club head has a volume ranging from 330 cubic centimeters to

500 cubic centimeters.
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