: YZ[\ e3e) ) dO6f TTI TLE OF THE | NVENTI ON MULTI PLE MATERI AL GOLF CLUB HEAD 5

15 BACKGROUND OF THE I NVENTION 20 Field of the Invention The present
invention relates to a golf club head with a face conponent conposed of a
netal material, and an aft-body conposed of a |ight-weight naterial. Mre
specifically, the present i nvﬂ}éxﬁ QHWMENHO&PQOI f club head with face
conponent conposed of a netal material for a nore efficient transfer of
energy to a golf ball MULTIPABMATERIAINGOLFEIEUBIKEAD! - body to 25 control
the mass distribution. Description of the Related Art Wen a golf club head
steikes 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 30 polymer cover naterials (such as
i onomers) surrounding a rubber-like core. These softer pol y rials
havi ng danping (loss) properties that are strain and strai ’&M@M ent
PU2055 which are on the order of 10-100 tines larger than t

properties of a nmetallic club face. Thus, during inpact nost of!5tipe energy
i g0l ost as a result of the high stresses and deformations of the golf baII
(0.001 to 0.20 inch), as opposed to the small deformations ﬂmwmmmmmmu
club face (0.025 to 0.050 inch). A nore efficient energy tr

club head to the golf ball 5 could lead to greater flight distamo®e&«of the

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

i h&reases in the energy transfer problem Some have recogni zed the problem
and di scl osed possible solutions. An exanple is 10 Canmpau, U.S. Patent

Nunmber 4, 398, 965, for a MACRGROUNBKOPTHRE NWERTIOK ubs Wth Fl exi bl e
Field of the Invention
20
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 material
for a more efficient transfer of energy to a golf ball at impact, and a non-metallic aft-body to
25  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 golf ball,
however, some energy is lost as a result of the collision. The golf ball is typically composed of

30  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



| npact 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

pl ate of Canpau is conposed of a ferrous material, such as stainless steel,
and has a thickness in the range of 0.1 inches to 0.125 inches. Another

exanpl e is Eggi man, U S. Patent Nunber 5,863,261, for a Golf Club PEH&S Wth
15 Elwbkich exd dn/thBefder of ho- 106 timeaiargBabin tleatapwingyriopértids o£a mstallic ¢lub face. of a
plurality of plates that act in concert to create a spring-like effect on a

gol f trahd, ddHhg RepdoiBast of the %h@t‘gfl id 15stcis apesrb ks WeBRraésel BREEefbMRatidhst he
plates to act as a viscous coupler. Yet another exanple is Jepson et al,

uU. S " 1 sert.
Jepsdit e Saif BUTRFDOCo P e, ot Dol oSt dBldihafior e leRRESLEST0' 1
and 75 shore D. Still another anple is In i, U S. Patent Nunber

3 67030 033 dp Q0N RBROF B SO L FIeEBr SFHSLEt it Rt Bap che RIEBftbses
using a face plate conposed of a ceram c nateri al PU2055 having a high
eder (gpuld lgad fagreaterflight distancesxifithogejhbalbr ani cs are usual |y harder
materials. Chen et al., U S Patent Nunber 5,743,813 for a Golf C ub Head,

di scl oses Tid geerallytacpipted appessehibas bée thaemedse tedsidfiesd bifxhs budkiead ficBeo gol f
ball. One of the materials is a non-netal material. Lu, U S. Patent Nunber

5, 499814 mEal ot hd AV R itbRa du ¥ L DRl lgéas'tpgrelaf&%@o i6nsinhALGr

di scloses a reinforcing el enent conposed of a plastic or alum num afl oy

t hat alll OV\% f or_m nor. dﬁflecti ng%&f th@ face plate which has a thickness

r angi Mg AROHUS (RBIRSEHINFNY BT EE RSSO P ar i ety of material s incl uding

stainless steel, titanium KEVLAR, and the |like. Yet another Canpau

i nvent i on, San&hawzaeegniagdithe prodlaug gnddigclosegrpogsitisisplutiond Aaexagpleriser t

Capable O Elastic Flexing, discloses a wood club conposed of wood with a

@t al Carapar, U.S 18kt Niohitgsh 4898,9691 fondedethod Of IMakiimglrod GohClubs il Blegible

Viste, U S. Patent Nunber 5,282,624 discloses a golf club head having a

face : LNl [ : [ a
RALES %@,ﬁ?nﬁﬁg\%fi sk Oh gﬁgéﬁb%g'l f?e%‘"ol@%ﬁ{*esf@ﬁ@fah@ﬁb?&‘gnﬂa\él% : dub

t hi ckneéss o nder son, tent Nu r 5,344,140, for a

Head d thod O Formn ane,., al.so disclases use of a fo d materi al
For vy BE e fleiihs SEHE kol 058 PRI ET CORHbY BPESUSEATOR sover al
forged materials including steel, copper and 1S titanium The forged plate
has amatgrinl suah 3si stinlesssstedl, andthae anhioknggpirathe ramge 0f 0donrhrstie §:12Andeeheer
invention directed toward forged materials in a club head is Su et al.,

U. S. Pat enAnother example is Eggiman, U.S. Patent Number 5,863,261, for a Golf Club Head With

15  Elastically Deforming Face And Back Plates, which discloses the use of a plurality of piates that
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 e 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

20  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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Nunber 5,776,011 for a Golf Club Head. Su discloses a club head conposed of
three pieces with each piece conposed of a forged material. The main
objective of Suis to produce a club head with greater |oft angle accuracy
and reduce structural weaknesses. Aizawa, U S. Patent 20 Nunber 5, 346, 216
for a Golf Cub Head, discloses a face plate having a curved ball hPY20shg
sur f adeving Fhigh esery Sansfert coaffiddert ABthSUgh ¢ayarics axauspaldy hatler mafeselso$hen a

met hod of manufacturing a golf club head wherein the walls are obtai ned by

i nj ectdtRy, ©.9BdtE NUmiSed 67438 1B! 854 Golfavah FRAd, | disetdsks adihg ¥Rdiple 18erfhtiad! e
core. The core has a nelt point lower than that of the Injectabl’e plastic

mat er i COne | i I.S i ntained to
For m taee FREEERER e AAE QRBAS maBRl A ok BTl Tomt For
reinforcing t internal portjaon of .the fron || .1 he shell_ upo

renmoval of g[f%gﬁéoﬁaée °crt§e49r%e§1ﬁf e {?[W é‘“gﬁé??@%&ghg%ﬁﬁfl%@s Face
alumnumwith a laterally extending portion conprised of steel. U S Patent
6, 549, B34, disclPws arrsinfatinglelematit seinpesed of agddstic ot albmirmem aHey thayallgypefor and

| ower metal engagenent surfaces forned along a single plane interface

wher ei firob @efleztiag oOfhetfhe pl@werhididhay thikedsarli@ay fréi ROTMBE it@esHrkhan
the nmetal of the upper surface. U S. Patents 5,570,886 and 5,547,427 to

Ri gal ,,,.&i s I . el asi| ing a
R Rt L S
sealing el enent def] a fron I fothe striking surface Qqf e ¢l ub
oad KRR BRERSOT et ot NaRh S PR 248 8 b EolfcdhF Pakite By GeneblOf or m
neck for attachment of the shaft to the club 15 head. T he sealing el ement
pr ef erElastic Hexing disalessen wod chyivcanpased af whod withagnety) igserPat ent 5, 475, 538
to Vincent, et al., discloses a hollow golf club head having a steel shell
ang a conposithicightrot kdtéig@led Yo AeenE oNhe $ed phite, ViR U, PafensNagivesls 28y,624 webs
of fiber. US. Patent 5,377,986 to Viollaz, et al., discloses a golf club

head .'lﬁé’éé&g? g oQHQYubCﬁHEH%?ﬂc%ffla?e eﬁl%icﬁgxlp%cd’q%\?hrd%%‘{aﬁﬁﬁs@r&%e@nﬁi&ﬁi Fxgdt plate

conprise plastic or conpos eria gtein the hitting plate is

inparted. with.a forwardly conpvex e ditional LS. P n , 310, 18S
torvi davint 2 Bickaped ot ey SREHER B Bt NonbrCE Tt lap. et rgT b afpad
conposed of a series of netal plates, a netal support tpI ate being |l ocated
on t heArq Methad; @f Forgning Same calsadisgipees uge af a forged material for the face plate. The

face plate of Anderson may be composed of several forged materials including steel, copper and
15  titanium. The forged plate has a uniform thickness of between 0.090 and 0.130 inches.
Another invention directed toward forged materials in a club head is Su er al., 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
20  Number 5,346,216 for a Golf Club Head, discloses a face plate having a curved ball hitting

surface.



hitting plate conprised of plastic or conposite is attached. The netal
support plate has a PU2055 forwardly convex front plate associated with a
forwardly convex rear plate of the hitting plate thereby formng a
forwardly convex hitting surface. U S. Patent 5,106,094 to Desboilles, et
al., discloses a golf club head having a nmetal 5 striking face pl af@055
wher ei n t hid.S5sPetiert 44, tletopYincent; ¢.ad, giéplamtaen@thbd ofmenefaewiring atgolf eyl f
club head with a quantity of filler material in the interior portion of the

cl ub HRddvhektisBtheRaiiRnire dbta®dd 89 dnjbaingur brakl sudh acplasitsovr wRGken a@@tdd cl ub
head body reinforced by a m xture of wood-plastic conposite material. The

wood-nal , e ; . I e -
i gheh GRRbICRROTR: Sord Rt bl R a R Balo (e M AN PRIABHE BlehBsd , ana
extends substanti al | arallel with the fraont face of the club head. U S
pat oriia1ls Mk Raesialiah Taitier Soladheds rnesrs b s lnier ety dRB e
face plate, heel, toe and hosel portions are formed as a unitary cast netal
pide c emay eomprased ngsistangrosieroentdorgeariprcingcthe wntemns! partiew oide font wiall ofittiet ar y

pi ece thereby formng a hollow chanber in the club head. 15 U. S. Patent

a624, shalliupbRrdnfovabbf thk codi wigdre dRTemfitotrhaw eleeiclt igmprizskd bf lleadnwh et t he
nmetal casing of the head is conposed of at |east two openi ngs. The head

al so i q i .eni al...di sposed within the head where a portion
ﬁ&%ﬁ%éﬁd&%{?@bé@ rH?rtsxs%ldoefstegi p P

of the co ria ocated in the openings of the golf club head

casing. U S.. Paten 67 7 to ni.el, di scl | 1 ow gol f club head
wher ei n th[j'ss alept %6‘@/&2“){% t?&rﬁ%sé‘ﬁdﬁesﬁ@?g@?&%ﬁ‘g Vlé‘lgdlg’Pﬁ’iﬁﬂda}PWS’S/ and
the face plate is conprised of a hard wood such as beech, persinmon or the
| i ke. mytabergagengtsudades femmegrdengsaisingle planeinferfoasorhegeiaitie pews ehths lewew se

at the striking plate. PU2055 U. S. Patent 3,692,306 to G over discloses a
dol f surfabe kerdvibaaid@or denectet thi rhéalefl the apgbr stufadel ng pl ates for med
integrally thereon. At |east one of the plates has an enbedded el ongate
tube for seaubhiagds RER6ALYS S0 A5 B8 EI 9N ki BBEANS golPc b He:
5,410,798 to Lo gtlssc’: oSes a >r?ét_ od ot? nﬁe_lnh act ulrS?igg ag%o?rposrﬁ?%gg%ﬁo%degl ub 5
head el &08hahe S3%HA% b2 WDhSIA &) ARt SR RS iR Lk S, ArRnee!

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
20  material wherein the hitting plate is imparted with a forwardly convex shape. Additionally, U.S.
Patent 5,310,185 to Viollaz, er 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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material is subsequently |ayered over the openings of the | am nated nmenber
and netal casing to close off the openings in the top of both. An

expansi bl e pocket is then inserted into the hollow | am nated nenber
conprising sodiumnitrite, ammnium chloride and water causing the nenber
to attach integrally to the netal casing when the head is placed i rfuaosa

mol d hittingplateedmptidedo Splaiit errbmpo8ifeisattdctied. The mpsalsuppartpladmsa wood gol f
cl ub head enbodyi ng a | am nated upper surface and netallic sole surface

havi ngyrvakfi@bonved I Blatd Hsb@hted Yt foF@aﬂdmd}l@é}t %&?pﬁ@oﬂtﬁei&ﬂ%&ﬁlh‘@ body
from del am hating upon inpact with an unusually hard object, a bolt is

i nser h .t crown of t.he club head where it is connectedtothe
sol e Bllg?bgmgﬁﬁﬁe Hé d cgn{/?xghl_ f‘r%esé“@%e conpress the lam nations. 15 U. S.
Patent 3,897,066 taq Bel mont _di sc] oses a wooden gol f club_ head having
renovabl y h3dFatey Swidiodivt talesRailiemer #edireiases Bl rivhiherd harieg patetali el to a
central vertical axis running fromthe face section to the rear section of
t e chbwikirgefade platt wherpiartbe sirikmg face plhte isa separdtounio ettachied to thhgolfelupttead

adj ust mrent nmenbers may be held in place by the use of capsules filled with

pol y uixgthhaqiRnti8sd oMt 8dHat Arhe iseribepdiastlof ®e LRibRebie facepl ate. The
capsul es have openings on 20 a rear surface of the club head with covers to

provi de ac t

di scl oses %SPE%A%? S R I R S e S
club head inc tray menber with |des and bottom for hol ding the

wei ght naxmrm@é @5 a&s%s%mwsrrwwémi &V&gé-péaﬁnf:s?lﬁeasweﬁwa%hhewgwth t he
heel plate. The heel plate with attached wei ght nenber is inserted into the
head wohevehly dstiibutstshelyihat ahigbgredensigy inshSranBab€éh¢twsen §3and 13 mm liek edjecent et
al . discloses a wood type club head body conprised primarily of a synthetic

el NtcRad @ctéfﬁi&@h&dt&tﬁﬂk%aﬁh@ﬁ@nhiﬂ&e&dfﬁtfﬁddf@hesélhl?h@ddate has on 5 its
surface for bonding with the head body integrally formed nenbers corrprl si ng

a hosel on I

connect i ngqggpﬁﬁéh?gqggé%%gf 815%@({." t |?)rllgﬁl§%ﬁ}[ %ﬂhﬁ%gﬁatgﬁgi&l? 7 to
Ckunot o,, et al i sc] oses f club head hayi an outer shel

pref eb&% tpe GB%P?ES Barteps §Vrfgﬂg?4 T TR Caa?ﬁH‘eFFlP H?rewewa? of ocat ed
on the interior of the club head. A foamable rraterlal is injected into the
hol | ovppesiieicaewnis athached tolshis anitaryfraganthered i forminganedlovhehaidgmimbibe clbt er i al
has been injected and the sole plate is attached, the club head is heated
to cahexl.t he foamable material to expand thus hol di ng the wei ght nenbers

15 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 compuosite 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

20 is comprised of metal such as aluminum alloy and the face plate is comprised of a hard wood
such as beech, persimmon or the like. The face plate is aligned such that the wood grain presents

endwise at the striking plate.



in position in recesses located in toe, heel and/or back side regions by
pushi ng the wei ght nenber into the inner surface of the outer shell. U S
Pat ent 4,872,685 to Sun discloses a wood type golf club head wherein a
female unit 1~ is mated with a male unit to forma unitary golf club head.
The female unit conprises the upper portion of the golf club head auzsis
pr ef er abl yUSoPpesed682,3(8 msGlover dikdloges agolfwbubdheadlhevinglacbracket withabledmd t he
structural portions of sole plate, a face insert consists of the striking

pl at estARid s \Woitd oirhed kPR heredMCAITBASR oHEbE thE Phards Hhuid Af lepibeHddd losBagAat er
wei ght berng preferably conposed of a light netal alloy. The units are

mat e | oget her onding a or chani cal neans. 20 U. S. Patent
a398%§éf{}§e%§%§ﬁ%og?@gIa%%tg{’lg%v%@g I%%aln' club head having a striking face
wherein the heitght of the striking face at a toe end of the golf club head
i s nearly EquiPtepbs.610,798 tagk@diselpsesiidRethnd ohwprpacyTng g SompPpsily SRk ¢l e at
the center of the club head. U S. Patent Nunber 1,780,625 to Mattern

diSsc| lmmdsisimg@l métahmaoigwd which a lrminated memberis npsesed Ashaxt bf chmpasiteght net al
such as magnesium U.S. Patent Number 1,638,916 to PU2055 Butchart

di scl @aRsiakis d@hskqidndly [¥¥etdd Gvebaleaspehings aleme%nﬁa@ﬁmﬁaﬂb&fan@%&ilma% & a
simlar wood material, 'and a shell-1like body conposed of al um num attached

toth i | Th e , i_sh i reted by
the. URPTault B R eniTEE ot 5 o 35 PRl ol e AR B e W) © 1
Club of ,Saipt Andrews, set forth certain requirengents for a golf club head.
The r'eERAEHBRTESE HMRTisNg %Odb‘}nélB“H@aéfnﬁ‘roél%gli*}a“g%“-‘ﬁiWéteﬂc%’tﬁngAB‘i)endi X 11,

A conplete description of the Rules of Golf are available on the USGA web

page memher aracisigiegnally. toshe metad basirngeviRul ths hedd Eplldced ntpetmald pné fedtsd. st at e
specific paraneters for a golf club face, Rule 4-1 a prohibits the face

froom havi ng.g. Pateaf 4,807,229 td TRAEHsoaldiRIdEEY 4 RYodighIf cRibdMall ehdblyinga | 998, the
USGA adopted a test procedure pursuant to Rule 4-1e which nmeasures club

(26 S Tnl PRl FAGEE sl el R PP U T e
[ YO R N BN T TN T
rest! zE Ilajél!c i%r}nsened through the crown of the club head where it is connected to the sole plate at the

keel and tightened to compress the laminations.

15 U.S. Patent 3,897,066 to Belmont discloses a wooden golf club head having removabiy
inserted weight adjustment members. The members are parallel to a central vertical axis running
from the face section to the rear section of the club head and perpendicular to the crown to toe
axis. The weight adjustment members may be held in place by the use of capsules filled with
polyurethane resin, which can also be used to form the faceplate. The capsules have openings on

20  arear 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

6



and greater forgiveness for the typical golfer. 8 BRI EF SUMVARY OF THE

| NVENTI ON One aspect of the present invention is a golf club head conposed
of a netal face PU2055 conponent and |ight-weight aft body, and having a
coefficient of restitution of at |east 0.81 under test conditions, aych as
those specified by the USGA. The standard U onditions for neasufrt t he
coef f iadjusHnens prefaiablyqast g domaedsiateerally ith F‘l‘etiﬁeé Rﬁﬁ@Aﬁ‘-“F g%@ dlate W;%ra“ uring
the Velocity Ratio of a Cub Head for Conformance to Rule 4-1 e, Appendi x

| | . RewdiglitonerhberAsimsetteddinfcO@8 hamblofRbe gsif olubDia dubpening.| 998, avail abl e from
the USGA. Yet another aspect of the present invention is a golf club head

i ncl udi ng a7 KapgertITPPNEN 1olOERIBOS Y RicldtedBhdbd We%'lﬁlﬁheaﬂ%dz_n af t - body
conposed of a non-netal material. The face conponent has a striking plate

Phe. r SRgREE ot R bl saflid ellg BleHifcP 3hb bR S sl F0RES,

in_the range of 0.010 inch to Q.200 inch. .The aft body has ,a crown partion,
a Sol dSFYFAFORT ARRAIAS M‘%Bﬁhﬁ@r‘%qdéfh’?t@largyé‘?‘?‘-eﬂ&?ﬂt?eés CAPRRHRS2 esel AR theet ur n
portion of the face conponent. The golf club 15 head has a coefficient of

r est i theel side, ofeight8an the t0¢ 8rd revesidesandracheansapectiog thhweightssamdthoselvention i s
golf club head including a face conponent conposed of a netal material and

an af tAdDEnAUS: edteat 5316]107 & Okimedo, b 4§ Fisolosy £gdIf €Rb héiEhdvasLan
conponent has a striking plate portion and a return portion. The aft body

has a i ol i | - y is
't aohut SBelb e Bl uifisB BELinic 30 st B i iber S 6eded o PG
inertia aof t f clu ead about .the |zz axis, through the center, of

gr avi tijtepier @flf @agﬁ#’ headn 3'36@&5?5%@%&%%@@%%@9@&9 TgSRPTOE O of
inertia about the |lyy axis through the center of gravity is greater than
1800 dramthe wentQnrettes fosmablieadatedal hapbetBicvied and thesote plgisds attashed fthe
present invention is a golf club head having a face conponent conposed of a
f or gecliy headiis Readd RYcal®d e ifedmAeimareriaf fo dxpahd wosheldry thé waight theplbet/y of

i es of
i 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

13  is mated with a male unit to form a unitary golf club head. The female umnit 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.

20

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

7



pre-preg. The face conponent has a return portion and a striking plate
portion. The striking plate portion has concentric regions of varying

t hi ckness with the thickest region about the center of the striking plate
portion. The striking plate portion extends froma heel section of the golf
club head to a toe section of the golf club head and has an aspect F&0350 no
gr eat g@reatdramanith heigheof the strikingofate @rthesanterad thextlab heddy i nward at | east
0.250 inch froma perinmeter of the striking plate portion. The return

portion exfeRdBatbmiMirAbdryl, 79062500 3PLeete 8isE108esQf clith ReddOwithVE t& pBftiohhe
striki ng pl ate portion. The golf club head al so has an |nter|or tubi ng for

recelv shaf i n of the
return r?edogr?aaaﬁ t-u%?%{vt\@re?%esc |onmo¢+p' %‘E’%‘ ?Q%ﬁ?%ﬁnﬂ(}#g&e{ %ggq[ body has
a thi kn Ss ngi n om 0.010 inch to 0.100 inch. he aft body Jjncludes a
crom%b’&w cl%seﬁgtseifﬁlv&owlr- BRalapgng megIher FRPO5H 0 Fefterenar poian | <
attached to the upper section of the return portion. The sole portion is
at § ac vexpdtroatetial, hsiveshedlelgitel ody ebmphsedradtaluminpoy atiached to thebdlanemp member

ri bbon portion is attached to a heel section of the return portion. A toe
1~ end of tThR RulePEIGHe dstaBlished aﬁ&‘irﬁsﬂlp%ied@y&eﬂﬂﬁte&@lﬁtb@GoH‘fAs‘s&ﬁaﬁ(ﬁi urn
portion. The golf club head has a hollow interior, a volune ranging from

280 f | 75
o ams 109550 GiETRERE A Iab %8’8%??%?5‘%?5‘%?*"?%‘2{ 5%%’?.“%’3&? A, om0 81 o

0.94. Havin efI d t he resen i he .abovee and, further
obj o ek 0t ik Rl o dne FEHBPBER frr 4 Sobc B Bha 5 £ R R 4 and
skilled in the pertl nent art fromthe foll owi ng 20 detail ed description of

t he i rppendisdl wheempdite descripéemgithe Rules oliGaf arhevaibdbmgrathy (LG Amelipags . 10
BRI EF DESCRI PTI ON OF THE SEVERAL VIEWS OF THE DRAWNGS FIG 1 is a front

vitew af wiskeugldrgClaithoogh the R uiseFeRdlf M dxipsdslystate spefifichatanidt@stford ew of
the golf club of the present invention show ng the 5 neasurenent for the

aspeclys [tk '1@11?2 e ? F?@ﬁ)le‘f%c% ﬁ% ?ﬁg% ine%t ﬁqéb‘i@tdoﬂfsgﬁhgwlﬂi o FIG 3

is to€ side viéw si de
pl an vi th b of FIG 1. | an vi ew of the
Port el &%@?%@%@A APPRAE e e s S o IE A B et R Eh, “hoad
of FIG 1, FILG_7_is_an exploded view of the golf club head of the present
i nventiwnface COR. This USGA test procedure, as well as procedures like it, may be used to measure
club face COR.
15 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.



FIG 8 is a cross-sectional view along Iine 8-8 of FIG 5. PU2055 FIG 9 is
an isolated cross-sectional view of the face conponent overl apping the aft
body. FIG 10 is a heel side plan view of a golf club of the present
invention illustrating the Z 15 axis and X axis. FIG 10A is a front plan
view of a golf club of the present invention illustrating the Z axiggesnd Y

axis. FIG 11 is a frontgpisasviarly oFdaie eVERTIONUSt rating the test
frame coordi nates XT and YT and transforned head frane coordi nates YH and

ZH. 20 FIG 1 |Ais atoe end view of the golf club illustrating the test
frame coordinate ZT and transforned head franme coordi nates XH and ZH.
PU2055 FIG 12 is an isolated view of the interior of the face conponent of

the gol f clQns 3seed obthe presen; Bwention is ¢l b headsempassdef a metal &6 ati ons i n

t hi ckness of the striking plate portion. FIG 12A is an isol ated view of
t he i rbewonentahd dightivemhnatt body, iad badngp ooefitienf off ragtitgndd oLituérsh@ &t undert he
present invention illustrating the variations in thickness of the striking

pl 8t e &t BOHditions, sidhQs thckelspediiled BRHRNEIGAOIThE 8f2pRRATTYEA \WotMitiohs forf ace
conponent of the golf club head of the present invention. FIG 13A is an

interi I f . f.F R i i I or

i ew SNty 8 eokiceRBFieRAMRAR B Yoy By e {8047 Sredi @by i Bl 71 o
view of the face con})onent of FIG 13. Fl 13D js a tqop plan view of the
face JEigsmdiaiosy afyleh Hegd fon Eonfarpancs i Rugd-&¢. ei’é’%’ﬂ‘éﬁ\/fgﬁe‘(‘ﬁ’@" fratugust
component of FIG 13. FIG 13F is a heel side view of the face conponent of
FI G ¥3I99%laBd Retisicn @n/ulysh| /898 hvedgblpfram e &i8@4. t he aft-body of the 2ol f
club head of the present 15 invention. FIG 14A is an interior view of the

af t - body ofydtlaothéfaspebiQf théFrebdnt vRe€bn Rl 0DINVIIENWhOId ihbladidita fRedbnSonEhtG
14. FIG 14C is a toe side view of the aft-%ody of FIG 14.

10  composed of a metal material and an aft-body composed of a non-metal material. The face
component has a striking plate portion and a return portion. The striking plate portion has a
thickness in the range of 0.010 inch to 0.250 inch. The return portion has a thickness in the range
0f 0.010 inch to 0.200 inch. The aft body has a crown portion, a sole portion and a ribbon
portion. The aft-body is attached to the return portion of the face component. The golf club

15  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 metal material and an aft-body composed of a plurality of plies of pre-preg. The
face component has a striking plate portion and a return portion. The aft body has a crown
portion, a sole portion and a ribbon portion. The aft-body is attached to the return portion of the

20 face component. The moment of inertia of the golf club head about the [zz axis through the
center of gravity is greater than 3000 grams- centimeter squared, and the moment of inertia about

the lyy axis through the center of gravity is greater than 1800 grams- ¢entimeter squared.

9



FIG 14D is a bottom plan view of the aft-body of FIG 14. 20 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 14Gis an interior view of the aft-body of FIG
14. 12 DETAI LED DESCRI PTI ON OF THE | NVENTI ON PU2055 As shown in FI GS.

1-5, a golf club is generally designated 40. The golf club 40 has apggisf

cl ub head FRER t 42
is a shaft 4%%%%215 ﬁéﬁﬁgds@a@hég&%dt ﬁveﬁ{(}?ﬁ gﬁa{;%‘!l% hét a gil?? glgeérlﬁcgg A(]Eﬁfj

comosetrasred of BaiRuiauE a Ry el ind S af Bouf oo Bpoi B dPRud TR of

aft-body 61 has a crown portlon 62 and a sole ortlon 64. The club head 42
may alRSe-PERS. plhetfped enmenPrient kes 2 rRdE) pertien paha swikingnlats portian. shwfstrikisg a t oe
section 68 opposite the heel section 66, and a rear section 7 0 opposite

t he f giate portivartascotdentridregioas b fvaymgninokesss wab thesthipkestragiby abanposesteef a
single piece of netal, and is preferably conposed of a forged netal

matser i gHihe dRkMeRifE 96&%}’ THe Qﬁ—ﬂ{n?é 91%9': PG BB o a héel%eét&fn%‘ihé kdiani um

mat eri al . Suchtltanlumrraterl i ncl'ude puretltanluman tltanlumalloys

3ol aiv‘?ﬁé‘aﬁbéta?é‘%%e&h 5 ok sSLale bl B AT ol R BT b o oo

of Tokyo, Japan, Ti  10-2-3 Beta-C titanium al I oy 15 aval | abl e from RTI
| nt er TERFBRGRtONEKIENdS toterally Bwaghat leash 01250 nch o 2 DREREISS Of e STHANE Blate
conmponent 60 include stainless steel, other high strength steel alloy
met al spoatich. dite rethousortien ajctsndd:larerzhb'rinwan‘dé@aicgrecmnbmn @atimétr vhthelsaiking
manuf actured t hrough casting, form ng, nachining, powdered netal form ng,

net al - f@ﬁfo‘no PR dih h&ldegdo 1tis Cah%ﬁbﬁé’tl tubink lfbige elﬁﬂg atshgn | THeAntedBr FI GS.
13, 1 A 3B, 13C, 13D, 13E and 13F il ustrate the face conponent 60. The

350, SHRERA ety SRR AL L HIGA el B AL P ALt
l at er a'l'flleyaﬁlt erh%s ];rtk?lzznk;[legg rapngtgrlxvrrf?érgro (S) 1f0 1%10 etosd[ lrdOkllncr:ll'%] %lw aE bogy includes a
crown portion, a ribbon portion and a sole portion. The crown portion is attached to the upper
section of the return portion. The sole portion is attached to the lower section of the return
portion. A heel end of the ribbon portion is attached to a heel section of the return portion. A toe
15  end of the ribbon portion 1s attached to a toe section of the return portion. The golf club head has
a hollow interior, a volume ranging from 280 cubic centimeters to 600 cubic centimeters, a mass
ranging from 175 grams to 225 grams, and a coefficient of restitution ranging from 0.81 to 0.94.
Having briefly described the present invention, the above and further objects, features and

advantages thereof will be recognized by those skilled in the pertinent art from the following

20  detailed description of the invention when taken in conjunction with the accompanying drawings.

10



portion 72. The striking plate portion 72 typically has a plurality of
scorelines 75 thereon. In a preferred enbodi nent, the return portion 74
general ly includes an upper |ateral PU2055 section 76, a |ower |ateral
section 78, a heel lateral section 80 and a toe |ateral section 82. Thus,
the return 74 preferably encircles the striking plate portion 72 apfsyst 360
degrees. HOWBYSER DHSEPIIONIdR OftE SEVERARSVIEWSEF FHE R gni ze 1 hat
the return portion may only enconpass a partiral section o e striking
plate portion 72, such as 270 degrees or 180 degrees, and nay al so be

di sconti nuous. The upper |ateral section 76 extends inward, towards the
aft-body 61, a predeterm ned distance, d, to engage the crown 62. In a
preferred EHBodiskeint vieveofthe gelf shupi ofdhie presansmyention.r anges from 0.2 inch to
1.0 inch, nore preferably 0.40 inch to 0.75 inch, and nost preferably 0.68
inch, as nEIGUIRt 4 fromnvidve optheigabictub Ji3he bresére ivdentilsh Blgowingttiee portion 72 to
the rearward edge of the upper lateral section 76. In a preferred

enpodiRiremb Gt BR G pdcatgibal section 76 has a general curvature fromthe
heel section 66 to the toe section 68. The upper l|lateral section 76 has a

| ength fro . perinmeter .73 o e, striking plate section 72 that is

pr ef er abl y?gé#aﬁiaﬁﬁ?r ‘f“é‘ﬁg?lfﬁ"elggfl%cg‘g}? h?aﬁleOf?éﬁt la'r of the striking plate
section 72, _and increases toward the toe section ti8 and the heel section
66. The peFiGiet sroggdeviepef the solkrivg herdeEFiSorlt i on 74 is defined as the:
transition point where the face conponent 60 transitions froma plane
subst ant i aFIy. paradickbdid¢ plat reevsd f thk igolf chibdieed pOFIG.dn 72 to a pl ane
substantially perpendicular to the striking plate portion 72.

Al ternatively.s Braecoggla@iﬁﬁié‘b@@ff&rgoﬁ%l@cfﬁ’éaﬁidm‘ld}.hﬁ transition point is to
take a plane parallel to the striking plate portion 72 and a pl ane

petr pendi cu t str. ki | rti and then take a plane at an
aﬁ{;l e of fgrq}'yé \%iavbg?tggbglggsor}?%eofﬂéaﬁg?‘8#4 @’Iﬁr g'ne and t he perpendicul ar
pl ane. Were the forty-five degrees 14 PU2055 pl ane contacts the face
conponent FOthis aexploded siewrfithe 2elf elubibgadiek tha PrRgeRiHBYFEONNBt r Of t he
striking plate portion 72. The present invention has the face conponent 60
engage t heFiG.dus a62osatseoora! sighsdlomg fizd 8-3 di6iGzont al pl ane. The crown 62
has a crown undercut portion 62a, which is placed
FIG. 9 is an isolated cross-sectional view of the face component overlapping the aft body.
FIG. 10 is a heel side plan view of a golif club of the present invention illustrating the Z
15> 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
YT and transformed head frame coordinates Y and Z/.

20 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".

11



5 under the return portion 74. Such an engagenent enhances the flexibility
of the striking plate portion 72 allowing for a greater coefficient of
restitution. The crown 62 and the upper lateral section 76 are attached to
each other as further expl ained below. The heel lateral section 80 is
substantially perpendicular to the striking plate portion 72, and gfgsheel

| atezal seqi 09, SONRHTIPEr HORREGHIRS RES GRIIDSE B8 BRI B Rhd bF PON

section 9 and a bottom section 91 of the sole portion 64 o

aft-body 61..The .he teral section 80.is attached to,the sole 64, both
he AROMSHELS Ao RsbRisfe yETonn ypekss SR AE e PR PedBEy dot af)

bel ow. The heel | ateral section 80 extends inward a distance, d"', fromthe
peri net er Fig. R2Aiistmiselategiviey obthejipferior of an aligrmagixe fase campengnt of degolfy 0. 50
inch to 1.0 inch, and nost preferably 0.950 inch. The heel lateral section
80 prchfbehicaliloy thegsesengriveritidn itlustyaaing tiee wdriatibss mabiekness of Me strildngplaey end o f
the face conponent 60 is the toe lateral section 82 . '1 he toe later al

sectigpidy is attached to the sole 64) both the ribbon 90 and the bottom
section 91, as explained in greater detail below The toe |ateral section

82 extendsj-nyward a distance, d". ftomt erinmeter. 73 a distance, of 0.250
Pnch o 1B [hinmdsth B Rerpitett o oraSe oot gl SR RSR&
preferably 1.20 inch. The toe lateral section 80 preferably has a general
cur vaRePESHY ifYeBlion edge. The |ower lateral section 78 extends inward,
toward the aft-body 61, a predeterm ned distance) d', to engage the sole
64. | n a [HI6f &3A édaremoaribr viawt of théacprrenpbdremroABHG.di3st ance ranges 15

PU2055 from 0.2 inch to 1.25 inches, nore preferably 0.50 inch to 1.10

inch, and pBs{3@iehehadllof viulof HE Pice REmPBASHLLEIG @M t he perineter 73 of
the striking plate portion 72 to the edge of the lower |ateral section 78.

Lp a pref e mbodi,nent, the | ower.lateral sectio as a general
égrvat ure%@bﬂ?fﬁsear}?é%ﬁr PSERYTISR VERY ?%tlhf %:etc8g1pgré%}tpg#(g8lg..rhe | ower | ateral
section 78 has a.length fromthe 5 perineter 73 of the striking plate
section 7FIEnhbIDiis2 fpatlen wismofihafass pempensahetElRed?  t he center of the
striking plate section 72, and increases toward the toe section 68 and the
heel sect iFi6. b5 istheesuleeripoof ierfadtomgenentodFEGulider cut 64a for pl acenent
under the return portion 74. The sole 64 and the |lower |ateral section 78,

the heel |RGeIF isSLhdel Side FRvAoTAhe PR tORPbANEbAFIG Gt i On 82 are attached to
each other as explained in greater detail below. 10 The aft-body 61 is

pref er abl \rgoRASEdsAhied tOPPrlied) of BE Gh 6By o PR BIANY ndd SPHROSk LSt

15 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 aft-body of FIG. 14.
FIG. 14D is a bottom plan view of the aft-body of FIG. 14.
20 FIG. 14E is a rear view of the aft-body of FIG. 14.
FIG. 14F is an interior view of the aft-body of FIG. 14.
FIG. 14G is an interior view of the aft-body of FIG. 14.
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material such as continuous fiber pre-preg material (including
thernosetting naterials or a thernoplastic materials for the resin). O her
materials for the aft-body 61 include other thernosetting materials or

ot her thernoplastic materials such as injectable plastics. The aft-body 61
is preferably manufactured through bl adder-nol di ng, resin transfer pgpdsgi ng,
resin infusion, 15 | PETAIED DHSORIPTEORNIESEEQNVENTION), Oor a sim |l ar
process. In a preferred process, the face conponent 60, with an adhesive on
the interior surface of the return portion 74, is placed within a nold with
a preformof the aft-body 61 for bl adder nolding. The return portion 74 is
pl aced and fitted . in the undercut portions 62a a. Also, the

adhesi ve %Bwﬁl%gi S o3t hgolfi YR it grneRY b’tdﬁﬂggatg;ﬁg ﬁB"MéCluglﬂ?W%ﬂhem ves
i ncl ude therrmsettlng adhesives in a I|qU|d or a 20 filmnedium A

pr ef egoHalwbdivadi4devittsa holiaw irgeniar, hatghoene fogagingpihd chip 1l 62 idh shadidfothits

M nnesot a under the brand names DP420NS and DP460NS. Ot her alternative

adbesihwéﬁh PO Uk sHOGH fdt Qbudhd 5D Gnd ifidbdhteadesi noRsl SEh tRSerd¥BLONS, al so
sold by the 3M conpany. 16 PU2055 Alternatively, foamtapes such as Hysol

Synspan mﬁthQ% ,}btﬁéah%ﬁqs g@r}epagm?]m{% &tw}o@égﬂ%h&ﬁs 1l & qxgqe ng%ts6 W%g

Wi thin the hoI I'ntéeri orm an ace’conpone

pressurized wit nthe nol d, WhIChIS al ubj ect . to ti The

co- moREregySlo s ¢ishrdiyrtlhas ey PHHAY 6324 8 ¢ é’°ft5¥‘e6‘€ ﬁwﬁ&hbe 2
Al'ternatively, the aft-body 61 is bonded to 5 the face conponent 60 using
an admesyiales, begpartigertedninioad hegl sastion 66 neagest tee sheft#Bna prersettom G&oppasitsthown i n
FIG 9, the return portion 74 overlaps the undercut portions 62a and 64a a

di st ameé! sktiondd, ahd prredreeatny’ 0 appgsite the GaveGoRpondr B0t o 1. 00 inch, nore
preferably ranges fromO0.40 inch to 0.70 inch, and is nost preferably 0.50

r o

pggtl on 628%%l th |“%‘Zt86<§jr§| ‘éﬁé@f&aﬁg Q%ggg%g&o%’?& 2Lé]t urﬁlrei
portion 74. The Iar 170 has a di stanc t hat r.ab anges
P rom gompesedti t?tese gy e AR Pﬁ?fgrﬂgtyameﬁovf%%m%al Saene fabeed 070
inch, and is nost preferably 0.060 inch. A projection 175 from an upper
sur f adiéanodm mhaserigl d Spely titapine retesiaancludeip @ ditanguraand sikassura alpys stolirabordd

t hi ckness between the interior surface of the return portion 74 and the
upper tisatiiraatonfSR-Me0 titweme allop@viilabisiréodaNippeh Sital of Thukybaiagart)NDARNES
preferably ranges from0.002 15 nth to 0.100 inch, nore preferably ranges

from Qltéﬂlr@n'aﬂﬁb ab Q1aH1OAOm TG Ho Sf%@ﬁoeﬂ.'%ck?&; ngﬂ‘f af; %Qbf's Bel-O3Gunilg Alloy |1 quid

adhesive 200 preferably secures t y 61 to the face conponent 60.

15 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.

20 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



A | eadi ng edge 180 of the undercut portions 62a and 64a may be sealed to
prevent the |liquid adhesive fromentering the hollow interior 46. FIGS. 14,
14A, 14B, 14C 14D) 14E, 14F and 14G illustrate a preferred enbodi nent of 20
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 outpgpbgde of
the epgaigRmMeNtrhwisikiddFla e%ﬁi&fpv@slglicgﬁ;( hﬁaﬁplﬁﬁli@y\ﬁf scRfdline®Ns erddmef erabl y

: o]

has a thickness in the range of O | 00 1 nch, nore preferably |7

PU2055 in the_ran of, 0.025 inch to 0.070,in even .nore pr raply in

t he range Eﬁ aar.egei%edi cﬁ%t??%frf}elgf %‘3(5&"%0%1%%24 ﬁ%rg alb?%&gg%%ﬁupﬁ)ggiage@m ckness
of 0.033 inch. The sole portion 64, including the bottom section 91 and the
opt i oBREEIOR 7Biblewsn lafgraksectien @yasheshlatertlispetinsy i 2cigr daterabsecHan Byt Thws
section 91, preferably has a thickness in the range of 0.010 to 0.100 inch,
nmor e fieatmrmb4 preferablifendirclemthe stikifg {12 portodn T20a Mill3AD degodes. Eomevemthese
preferably in the range of 0.028 inch to 0.040 inch, and nost preferably

has asgit£inae peinedt #5Will ReSenizdtha: BE edrem R QT RPAaIBAly ench@padstapgageht | s
i

conposed of a plurality of plies of pre-preg, typically six or seven plies,

ead SeHohal HEYERebRaRis o TR AP Elo R ol oBlbes P PITRA% o oronce

10 in jts entirety. The bottom section 91 is generally convex toward the
cr owndSERRtTYAYS2. “ The sol e portion 64 of the aft-body 61 optionally has a
recess 93 for attachnent of a sole plate 95 thereto. The sole plate is

pr ef er abl yTa¢ tippdrdatena sdrtian 76 esendeinsand itowards duethdisbady Glyelpredsteaamined

pol yet hyl ene foam acrylic adhesive sold by the 3vl conpany. The sole plate

95 i sdiRfaat&dall shgagepReeslveb2and i glferii caitodiRém| the YeddefPmaled Mistiate
titaniumor titaniumalloy. Alternatively) the sole plate 95 15 is conposed

ofn a ASL erd h ' her eon
7o 2 BB R ook o TRLSEh Shore ErfTeBB0 D ) BbE R TR Rl

hol I ow interior 46 of .the club heag 42 of the present invention. The hosel
59, 1 9D 6P S UG RRHEPR BFRBAT 1 £F 6 SHTE B RO orh b Do HErNES of
the face conponent 60. The hosel 54 mmy be conposed of a simlar naterial

t o t hef thaspperdaisiaentioads. dnd preferzed gmeddimant, theswper lettraloeetinn Toahses 2
conponent 60 through welding or the |ike. The hosel 54 may al so be forned
W th géaerdl eunatire froaf theheelf sectorce@ipane e séCion 68l THeaupplet Mterilnectias®d hayay be

conposed of a non-simlar material that is |ight weight and secured using
bondi Rg. 9t #6/&he perimeter 73 of the striking plate section 72 that is preferably a minimal length
15  near the center of the striking plate section 72, and increases toward the toe section 63 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. Alternatively, one
20  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 degrees

14



18 PU2055 nechani cal securing techniques. A hollow interior 118 of the
hosel 54 is defined by a hosel wall 120 that forns a tapering tube fromthe
aperture 59 to the sole potion 64. In a preferred enbodi nent, the hosel
wal | 120 does not engage the heel lateral section 80 thereby |eaving a void
115 between the hosel wall 120 and the heel l|ateral section 80. Th gaﬁ

sel

48 is 0 thlnahos ert..121 that I d w.thin

5a. calend EomateeimRakemeaentin eoon jol egthd FrpbE FRrimgera g | o
Pat ent Application Nunber 09/62,491, filed on August 31, 2000, entitled
Gol f strikmg\nlate peioal72Li ner) whi ch pertinent parts are hereby incorporated
by reference. Further, the hosel 54 is |ocated rearward firomthe striking

pl at e por t Théeprégerit et histha lfdicewofnpbnem 6P lehgapeahofrowmes 2dlohgka ng pl at e

portion 72 during inmpact with a golf ball. In one 10 enbodinent, the hosel
54 is f As
S homsgﬁé'éﬁ%%&&g& ?l?\%acrrrr%%gz h%ggb{ogﬁl p@geg:%g%ngglggg’os egﬁ Iié)x{l?ﬁ?eﬁ t he

el gnindel iy bessdh *4“§ug%§€g€sa§%m?rm sy RS B WY Sk on

sectlon 90 of the sole portion 64 in order to_increase the nonent of

i ner t PertigRd2 @baving for perestssceetiisiengefrostitytion ThecrgwnO2@nd shaenper ieral
However, those 1 S skilled in the pertinent art will recognize that the
wei ghsdctignﬁélatwttahhe?ﬁp eactdothedast furtherd exphrirgldtbetogy.menber s 122 nmay be pl aced
in other l|ocations of the club head 42 in order to influence the center of

gravity, nMpERRée] PtedalRictibR 80 & suBkBftiallyHedicabicuRk %@%hﬁén?f)laﬁﬁﬁbrﬁ@ﬁ fa,cl ub
head 42. The wei ghti ng nmenber 122 |s preferably tungsten Toaded fil

oo AR B YTERS 0 Yyl sl LGS ﬁ%%”%@%aépi’%gﬁ%ﬂ?oqa%ap ps6 ! bec
Decenber 29, 1999, entitled A Conpagsite ol f Wth An I ntegral
V) ghinds betiom secdion S otfyhs WOPPUPROAAL B %ﬁetmyeédc eT’i“'nh‘?ecl dateral seckien 80 Mhose

skilled in the pertinent att will recognize that other high density
mat er attdchedrmythbeolaibit| batk theasbmm 90%nd tRU2QEM eqution 94) asvexipipmddnig gneatdrer
W t hout departing fromthe scope and spirit of the present invention. In a

pr ef efdtsidl beBROATHEBIRE) latchR sWRIBMEO XBEHAS inwWladd aldSst REPESS Erof thé PE@RetdeI TNt | N
conmponents 122a, 122b and 122c, which are enbedded within the plies of
pre- p&ﬁ&n&f oftd?;?S(f fn@g 2811.50 inches, more preferably 0.50 inch to 1.0 inch, and most preferably
0.950 inch. The heel lateral section 80 preferably has a general curvature at its edge.
15 At the other end of the face component 60 is the toe lateral section 82. The toe lateral
section 82 is attached to the sole 64, both the ribbon 90 and the bottom section 91, as explained
in greater detail below. The toe lateral section 82 extends inward a distance, 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
20  edge.

The lower lateral section 78 extends inward, toward the aft-body 61, a predetermined

distance, d’, to engage the sole 64. In a preferred embodiment, the predetermined distance ranges

15



section 90 of the sole portion 64 of the aft-body 61. A heel weight
conponent 122a, a center 5 weight conponent 122b and a toe wei ght conponent
122c are all disposed within the plies of pre-preg that conpose the ribbon
section 90. Individually, each of the weight conponents 122a ¢ has a nass
ranging from 10 grans to 30 grans, preferably from 14 granms to 25 gwas,

and nogem R Efeh &bl .¥s idces, Hord P?az&am«}_oz:fb iERRPL. 1 (Fafeh, 81d hb® prerkably 0.9
conponents 122a-c has a densi y ranging from5 grans per cubic céntineters

to 20 (gr. i nt i. met e pre I r [ er
cubi ¢ eha paerEd BofBe RafiRer iy of B G Rl e o AL bTbe- AR 005
8.0 grans per, cubic centineters. Each of the wei ght, conponents 122a-c is
pr ef erlalsra) sesiopdSedn apreferpes grbqdimanie e dpweripisral A8cian (8thas & SRaral cuRATEE; al |
The netal material is preferably selected from copper, tungsten, steel,

al umi nftom thd el sdctive 66 tgythledoe gEictivn A8nThelowen datéraksectign P8 biser leegthifednathe s
tungsten due to its 15 high density. The polynmer material is a

t har mMogriagd:drC7 3007 th QF RIS Pldte Bt tiBAl7Y MRt iHERFILY a miniblag TeREfekaP He)oeBier of
material is polyurethane, epoxy, nylon, polyester, or simlar materials. A

nost ! I ' L I '

oSt RELSIARIRRLIRS LA baleol SRR AT oL L Q0Ron s

8.0 qr ame. pEie CULTTGRAL Pt BHE INSSHOG (A TR EtheBH T HEAFITLRCHOBI 4 he.
wei ght 20 conponents 122a-c are conposed of from50 to 95 vol une percent
pol yurBiasetedhamil the bywdateral Scotioh ((8ethp bed dateral seatjon 80 and\thedoe lateral spetidrer r ed
enbodi ment, each of the weight conmponents 122a~c are conposed of from 10 to

35 weigihire peictiedto arhydicehhagsaiand id sroaeddtdiDbeldmei ght 20 percent
tungsten. PU2055 Preferably, the weight conponents 122a-c extend from

appr oxi mat i %E@]" i riKi : JTO, té an. ough
tﬁ@ rear sgié}%l‘ei ofan% tolsﬁ)ﬁ%{taggl ngh t%%&n&]%g?%nfhtgﬁgglg%b?{%?ﬁg pf’ teopz)%rotg{e%n 72.
However, the i ght conmponents l122a-c . onl.. tend along the rear 5
sect| GRTERGHE RECBEOT e proon 8 g erfo URer he BierFBseraas BRTHE obbon
section 90, the toe section 68 of the ribbon section 90, or any conbination
t her eghermupdastic magerigds fghtheoesipbrieties mazpalsdomthy 2Bdodp 61l tinadiudedotperr al 1 el to
each other as opposed to being positioned in series. Those skilled in tt~~~
perti nhatn@etingintdierifdcognhaehédaiplatib atatepaisghath Bginjstabld piksicgnThbaftitbodl i zed
for the weight

61 is preferably manufactured through bladder-molding, resin transfer molding, resin infusion,

15  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 return 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

20  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 alternative adhesives include

modified acrylic liquid adhesives such as DP810NS, also sold by the 3M company.
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conponents 122a-c wi thout departing fromthe scope and spirit of the
present invention. The 10 placenent of the weighting conponents 122a-c
allows for the nmonment of inertia of the golf club head 40 to be optim zed.
FIG 12 illustrates a preferred enbodi mrent of the face conponent of the
golf club head of the present invention. FIG 12 illustrates the vaP¥24§5i on
i n t heAltéernativedy Soah tapee sushras Hysgl $imapan poy be vhlizzg, withdepresent inyentioat e
portion 72 is preferably partitioned into elliptical regions, each 15

having a di fA elakr it Biackd®fsin the hallew efteriorest tRePreebribdid fade odmpnehtdd, f ace
conponent 6u is conposed of a titaniumor titaniumalloy material, a

fiﬂééi@géﬁ%ﬁ'f%h i 8 ;#9@9%"*’?%&%’@;)%“3 & i %@éﬁ%ﬁf‘*ﬁf@@ﬁ%ﬂ@%ﬂ%f“i‘Bo |
[ , [ 0. 105 i . | i ptJ [ 102
or of 61 EEHgS R Tabad Gl e REG RBBISTAG | AErRAGE LD deieE-1asliad i honded 10

preferably has the next greatest thickness that 20 ranges from0.110 inch
t 0 50. 06 facechmppnerft 60 aising ahradhesivel 00mechniqally Geanigasl tortbdretuan goitionritdis t
preferably 0.088 inch. The first concentric region preferably has a

t hi ckness t AakhdwiRSFIG. Oe bt goigor 74 Sverkph aretiindetcat fatlbmelabadidaeakness
to the periphery region 110 thickness. A periphery 21 PU2055 region 110

pr ef er i L an i Fnch to
b, 062 RS 7t AEe BRES! b GHOB5R 4 LD AT beefebili s 66

t hi ckn .of t striKi | ate portion 72 allows for t gr eat est

i cloribad i B T05cH roE R FotorreRb ER it o S RuaCEr L0 g PRiE et on
72 thereby maintaining the flexibility of the striking plate portion 72
whi ch amrcéeslﬁa iod thetagowr pertiond2gyd [tagssole portion 61 anidadnl edge 49 aofthe actam
coefficient of restitution wi thout reducing the durability of the striking

pliat e getibh 04 TBe afrlufar ghgA70 hhd/s Eistihes L8 thad biefdralply iratree oA d). 0BMinches t he
face conmponent 60. In this enbodinment, the striking plate portion 72 has an

¢ ot ; . ok
Com " PSSR RSB0 R b Bl Bt Fofed Hoss
to 0.100.inch d i s nost eferabl y.0. 105 i.nc Th entral ,elliptical

[ ogi orPRISSHR 175 RAR 4 YRRET SPIRRF £ b PARERRACHONS 528 A IR EHAAPFI & regi on

| 04 preferably has the next greatest thickness that ranges from 0.110 inch
t o 0. O9BumyEHbongthicknesp bytween thegntegior susEase b the reman peréipn 74884 the yppst
preferably 0.098 inch. A second concentric region 106 preferably has the

next geuefatesf thehindémespriidatc2aandéda.f Thebéhd thRRnéess pheferab . Aldes ifroain 0.002
preferably from0.095 inch to 0.085 inch, and is nbst

15 1nchto 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 64a 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
20  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

crowri portion 62 preferably has a thickness in the range of 0.010 to 0.100 inch, more preferably
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preferably G 088 inch. A third concentric region 1U8 preferably has the
next yca~C~t thickness that ranges from 0.090 inch to 0.070 inch,
preferably from0.083 inch to 0.073 inch, and is nost preferably 0.080
inch. The concentric regions preferably each have a thickness that
transitions fromone adjacent region to another. A periphery regi oAU230

pr ef einathe yangaof 01085 esht to @ (FAtinel, evén mirecuseferabdyt inrtheicpage oF 6.028 ilgh20 DA t o

0. 061 inch. The periphery region includes toe periphery 20 region 110a and
heel pRR] HAGhyst geab@myma-tmzrmsyam.@sa i6h. Thel o€ pdHi6K B8 SacIQdink e St ri ki ng
plate portion 72 allows for the greatest thickness to be distrrbuted in the

cente . i K1 I rid-on: 7 i

flexi B?‘#‘?]’fﬁg‘{%l?h?ﬁeﬁ?t“ﬁ@*%& le@e@ grygo‘%l?lglns %Bét% agﬁ)bg r?g{s&@(ﬁaﬁg}sﬁlg‘ golﬂm | ess
energy l.oss. to |{f ball and.a greater.coefficjent of restitution, PU2055
e rokecrign o e Bedbuaes hiokace de X ramtsaniBis o Lo el ancre P tergblycaitier om o
rod of nmetal material. One preferred forging process for manufacturing the
f ate tamgpohenRs inchge.070rndh, bvﬁmuoqﬁ@rncfmgwn@e ragenf 0.09pirich 40 DOAC Mehber

09, 548,531, filed on April 13, 2000, entitled Method 5 For Processing A
St ri Kamtmbbtairefefadly Has@hickhdsebf bi®@agincand her eby incorporated by reference
inits entirety. Alternatively, the face conponent 60 is cast fromnolten

I T T e A

6-4 titanj,umalloy, gl pha-peta titani | o r bet itaniumalloy for
For gi HCRdreeer 29V B R o Gisciordin U S0P A IRRE b 248 St

manuf acturing the face conponent 60 include form ng the face conponent 60
f r om &ompasitesGelétiead AmdtMdpthod O dampifacturing, whichiis jereheincameraetporeésrencs0
froma flat sheet of netal, nmachining the face conponent 60 froma solid

bl @ckimits ereiretly, The @cttsrachaitngdlis geddrilironhex foaaed theamdven portigr@2pTae telem
and |i ke manufacturing nethods. Yet further methods include diffusion

bondi Bgmbh 530 R 8656 Qorknlifngs HRELR A o REEnhBIEISER Jg&gg; Aglbhen 1-

superplastic form ng. e present invention is directe ub head

o <1 aBe =g PeisiPPEarp B R wiE Retssiir SEs ST (1 iehat prolEaiens

invention. The coefficient of restitution (also referred to herein as
" COR' foamsacqiiceadhicsizg splg byrbe 3 qoswiany Elieals Blate 95 is preferably composed of a

light weight metal such as aluminum, titanium or titanium alloy. Alternatively, the sole plate 95
15  is composed of a durable plastic material. The sole plate 95 may have graphics thereon for
designation of the brand of club and loft.
FIG. 8 illustrates the hollow interior 46 of the club head 42 of the present invention. The
hosel 54 is disposed within the hollow interior 46, and is located as a part of the face component
60. The hosel 54 may be composed of a similar material to the face component 60, and is
20  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

composed of a non-similar material that is light weight and secured using bonding or other
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200 a =y~ _-vl U -U_ wherein U, is the club head velocity prior to inpact;
U- is the golf ball velocity prior to inpact 23 PU2055 which is zero; v,
is the club head velocity just after separation of the golf ball fromthe
face of the club head; vz is the golf ball velocity just after separation
of the golf ball fromthe face of the club head; and a is_the coef fRU¥ént
of resnqchanicdsetginggeshnidues.gbitollow intesine 1 t hef e hosel 44 és defined paladwselorallh are
limted between zero and 1.0 for systenms with no energy addition. 5 The
coef f i1Q0aRdt foims £apéring b frod, thé aperturedd 6f thalsoleyetions4a I8 @fprefeiréy or putty
woul d be near zero, while for a perfectly elastic material, where no energy

e Et?tgﬁ 'the?(v.ag%G rd[%f flxjcg %ﬁ%%%%ﬁé’ Abdi Far bl &ct}i@d’k@'ﬂﬁf‘e%};l@aviﬁr 3

islo%n
1 .
present 1 nven provi des a aving a coefficien restitution

rangi ng. 0.81 t0.0.94, nmeasur.ed. under conventional .test conditions.
The oo | X astives o8 psel st o0 oA e ieet Il seSipna orie Shet SR ok 6RESHvent 1 on
under standard 10 USGA test conditions with a given ball .rang{es from
appr oxvithin e|hpse) isserttld L ghayds dippased pathin the sl S4f Sueh @ hew! insey 188 3and hesel s
nost preferably 0.87. Additionally, the striking plate portion 72 of the
face capedentibédinwspendmydl SePatampesdlicaddn Nutnban0%/63x4 9, fileisorAuguse3pri or
art. The aspect ratio as used herein is defined as the wwdth, "w', of the
face digghdashildd GolECRB VI Hosd Dind! whith feRtfiRnr FSisSRONR el finFbBorakd by N One
pr ef e?r ed 16 enbodi msﬁt , m%ﬁgswi oll?ﬁ ‘\;IVVMI&S i;7e8i?rfrach'nl}I?al%srrvsl er sea);r:lcrlll trﬁ'grahei g)Jht his
48 mllineters ~iviii+ an_.aspcc;t.ratio.qf 1,625, .In nventional golf club
heads, ™ eﬁeém%sg‘érékier’rth? hgse! ég Qedted reapeard Oé‘éf}ifrsg?lﬂ%p]%%ﬂf’ oréig%?rgfr ®he
ori gi nal GREAT BI G BERTHAc~ driver had an aspect ratio of 1.9. The striking
pl at e ahlert foppormpliagce phhesirddrgplaienostien ohdware mpagkyil & gpKibal. {maRe i s no
greater than 1.7. The aspect ratio o f the present invention preferably
r 40ge nibodimdntOthe hodel 57 is @aposedrDAAb mmoht relaar® fomnhaspikotg platiportimn 72. 3. The
striking plate portion 72 of the present invention is nore circular than
faces of thegs okl in@1&. 7, hReibREfy AERBeOf22 B @retbhblidlgoRldalBhiRARd hélbw 2 Of
the present invention ranges from4.00 square inches to 7.~0 square inches,
more preferably. from.5. sguar e .i nches t 3 c 1S [ 1Gh and nost
ERGE 75 Bl s CEBURad 2 T RBLT ey Byt g Y end R 125

pr ef er square

la}

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

15  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

20  Application Number 09/474,688, filed on December 29, 1999, entitled A Composite Golf Club
Head With An Integral Weight Strip, and hereby incorporated by reference in its entirety. Those

skilled in the pertinent art will recognize that other high density materials may be utilized as an
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PU2055 The club head 42 of the present invention also has a greater volune
than a club head of the prior art while nmaintaining a weight that is
substantially equivalent to that of the prior art. The volunme of the club
head 42 of the present invention ranges from 290 cubic centineters to S 6d0
cubic centinmeters, and nore preferably ranges from 350 cubic centi n&e8s to
510 c@btienal sightaganembes yamopk d;qpemlgu%//ors@w €0P% endewnid| ofthe pessens i@tiembi ¢
centineters, and nost preferably 385 cubic centineters. The nass of the

cl ub head ma@ie&ﬂﬂai gesiiment, theendiglanmembeyd 32 fis compdssd of dnee weighidis gr ans,
preferably ranges from 175 grans to 205 grans, and nost preferably from 190

gr ams chiy gsﬂe@@zﬂ 5% arfd BhE! ALY a:eté%efdae@waﬁmoaegnas %%r@??e fRSAbb&N9i Ng

from50 grans to 110 gram; nmore preferably rangin rans to 95

grans, Ve r [ r.om 7 0 and t _preferably
78 gr éﬁ%“ nfﬁo @P{) cg %(‘\ﬂfﬁ}?oﬁgb%’a@zﬁ ﬁ?f?wﬁ%g‘??%% enbﬁ%s ﬁﬁlﬁﬁr rangi ng
from 10 grans to 60 ans) nore preferably from 15 grans to 50 grans, and
nodt pPreg campynay 133@#@4@4@1%&9@0% 1¢es anstallfisnesesbwithinthe pb¢3eqfer ably
conposed of three 1~ separate weighting nmenbers 122a, 122b and 122c) has a
mass prepegakitycompnsy the ribbomsddtiong fb.airdivitioalll? Badyrafitse wrighecqangdnengl2gaf r om
50 grans to 80 gram; and nost preferably 60 grams. The interior hosel 54

pr ef ercafak X néhs fed1R 118 %rind AN HemS, rﬁQfe?abW BB® 140ardfs 1829 BFmsRIE
preferably from grans to 15 grans, and nost preferably 1? grans. The sol e

pl ate mas raf er apl 39

or e prar SRy Otidns B B PP aa0 phch 3P elieibh Db AT 23 s 5GP

Addi ti onal | oxy, or other |ike fI owabl e materials, in an anount rangl ng
from @%ngv@%é io grams penghbic pRIGIMEEET f 2L ET@MSiPST eHRi eniiRaters, MeRedrelsrabls of
the golf club head 42 for selective weighting thereof. 25 PU2055 The

dépt h foim 7 lgearad pdy chbzded@méterso tl B @rahys pdricabicientimetecs, Andmogthreferdbine8.Near
section of the crown portion 62 preferably ranges from3.0 inches to 4.S

inche}rmgpperlcgbmhmﬂé@&er ably 3.S inches. The height, "H', of the club
head as nmeasured while in striking position, preferably ranges from2.0

oTeS L0, Tl KRR g Lo bt el B R R Mt

preferably ran%ss from4.0 inches to S.0 inc and rT8 preferably 4.4
i nchedntegrated with a metal matenal. The metal material is pre erably select from copper, tungsten,

steel, aluminum, tin, silver, gold, platinum, or the like. A preferred metal is tungsten due to its

15 high density. The polymer material is a thermoplastic or thermosetting polymer material. A
preferred polymer material is polyurethane, epoxy, nylon, polyester, or similar materials. A most
preferred polymer material is a thermoplastic polyurethane. A preferred weight component 122a,
122b or 122c¢ is an injection molded thermoplastic polyurethane integrated with tungsten to have
a density of 8.0 grams per cubic centimeters. In a preferred embodiment, each of the weight

20 components 122a-c 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

20



FIGS. 10 and 10A illustrate the axes of inertia through the center of
gravity of the golf club head. The axes of inertia are designated X Y and
Z. The X axis extends fromthe striking plate portion 72 through the center
of gravity, CG and to the rear of the golf club head 42. The 10 Y axis
extends fromthe toe section 68 of the golf club head 42 through tRU2G&nt er
of gr @ercent tugsterand to t he heel section 66 of the golf club head 42. The Z
axis extends fromthe crown portion 62 through the center of gravity, CG

and to the psefe@bpgtid welghtbonfifoneigth il DRAc extef® Fom@pploDeatelthe fietltskéttbn 66
Alteratlon & Repair, 4th Edition, by Ral ph Maltby, the center of gravity,

head (?et i€ St nggﬁgate i 159929@0{1 {hlél?ezﬂ%@& o'nS7O£to %we séaﬁﬂnd(:% &fthé %ﬁ]scﬁx%b 1S

e vertlc |ntersec i on of nor e ere
t he cl ces ended re thor Ian tion of this
bt it Aogen b’ﬁe?foétﬁvst 2B Cioiponzats 1 0046 i o >c§it?n 5.

Fitting, Alteration & Rep alr The center of gravity and the nonment of

i nért isection 78 Qfdhe ﬂbbweh@@dmlzhfah@l prctipa BAI9f fhermebonrseetians?th ghestoe esstiofir ane
{XT, YT, ZT), and then transforned to a head frame (XH, YH, ZH), as 20
shown 6iSmf FeGibbohlseetish A0, oAanyT tenisiamicdr thedeof)r Ao | thie Ofeight gompotdntpl 22ead may
be obtained using a center of gravity table having tvvo wei ght scal es

t her eqp,
oo SEPEYARLPEU SR, Bt SEkPRbOIRAERAEIR P o

ent 1 drperpens il ceqcgoi R e et e Rlin SR B egtatil o B hos o

cube that has a nultitude of faces normal to the axes of the golf club
head. camperenthb23ges whhowrdeparging diom b sernecid spirh of dhedqiresenbinvemiosndheo
determ ne the weight distribution of the golf club head when the golf club
héad ipfacpiantasf therwbizhting catpsnentssi 2tulctdloas st e atnene o heetiad fahggsif club
particular direction, the X, Y or Z direction. Table One HeadVol uneMassHead
Mas s Dipgsd £61o GERMat eri al ProcessEx. | 434cc270197Q730. 85Ti  6-4cast Ex. 2S |
Occ285200@850. 896TiI 10- Z- 3MachndEx. 3385cc285198(840. 884Ti Al | oForged 10

Table T d Tl I XLYZI.Ex. ] 2800254542831977128Ex 22631 4
(2165 527802 00580873 s AR e ol RGBT g
heads 42, the overall ht, the weight of the head wthout weig
menbertlS Presrat invsstion. Flke Iaetlwat%étﬁoenawz in thg ghigkpess pEihesiriking pléet i tution

portion 72. The striking plate portion 72 is preferably partitioned into elliptical regions, each

15  having a ditferent 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, preferabty 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

20  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 conicentric region 102 thickness to the periphery region 110 thickness. A periphery
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("COR') on a scale fromO to 1 using the USGA standard test, the materi al
of the face 27 PU2055 conponent, and the process for manufacturing the
face conmponent 60. Exanple 1 is a 430 cubic centinmeter golf club head 42
with the total club weighing 270 grans. The face conponent 60 is conposed
of a cast titanium Ti 6-4 material. The aft body 61 is conposed of P&20s5

pl ur al régjorof 1Qppriefesabdy harthe pexagreatdse thigknkssehatiratgea dro420.082 irchlto D062 mmphe of

el even degrees and a lie of 54 degrees. The 5 bulge radius is 11 inches and

the rohhd [s3Abdirdférably 0.072Nash, THEVaMBidd i dhe GickhadCT tﬁéﬁ'u_i%ﬁtpme %)(r%n head of

exanple 1 is 2.14 inChes, and the distance "w' is 3.46 inches. anple 2 is
a 510 I tineter. apl f cl h i g0l f .cl ub_weighi ng
265 gr AR R SRR U RS A lebilet [ b T tiia e it 3,
material, Ti 10-2-3. The aft baody 61 is conposed_of a plurality of plies of
pr e- pr dgrebyHBaBinies hedlegility of the sigleg PlaftiPqrHen /6 Mhich-ariespands tplephches .
The 10 vertical distance "h" of the club head of exanple 2 is 2.~4 inches,
ands t henatgyptoas tea goVf balb aiyl  greateh eseffidirmtmfirestiBution waitlB®b rasiubing tioeditrabitityest
golf club head 42 with the total golf club weighing 198 grans. The face

corrponqrétst,@gn%ﬁa@@m}gg@dzpf a forged titaniumalloy material. The aft body
61 is conposed of a plurality of plies of pre-preg. The golf club head 42

has a | oft | & ,0 i oo h | ge
radi us s 1178 FEHEEEE, HEARR it frthe Fp UARbRRD o0 B 07
di stance,"h" of the club head o f _exanple 3. is 2. i Ginches, and, the

di st aneEbeqimens the srkinglle poriapI2 beash erurekelinicalsemon | Wﬁﬁérpﬁfaraghrr
exenplary golf club heads 42 of Table One. The nonent of inertia is given
i n gr ahes hegtdatast tickagssathatdaggeyfom 0.130 ifcbrto 8086 phad, prefaratdy dront @A 1 Hinch
gravity is located at 0.901 inch in the X direction, 0.696 inch in the Y

di [@Ct k010 iRE, 2 id nfABpleREARS 01105 ik, Thelbdndal lUPticdt edgiGX UMprefedably Ass a
center of gravity is located at 0.654 inch in the X direction, 0.645 inch

in the Y.edirgctian, ' s [ t] he
roment ot gt SRt bpiithrl}EBGR 10R phetatiythl BEDrep RS ot 17
28 PU2055_ . present. i nhveption will .ran from 2800g- t 0, 500Q9- cn?,
or ef or FESS FPB SBUBEE EnB0p0 MBOREERY B MEGC e D7), FERTST80g- cnv
to 4250g-cn2. The nonent of inertia, lyy, about the Y axis for the golf
cl ub heeederably §r0FBHaclkp fesesand Foncentricargion (106 prgfrgedly hanihe BeDgEresigst thickness
2750g-cn2, preferably from 2000g-cn2 to 2400g-cnR2, and nost preferably
firom #kdBagesrRomd@. 100 inch to 0.080 inch, preferably from 0.095 inch to 0.085 inch, and is most
i35  preferably 0.088 inch. A third concentric region 108 preferably has thc next gicawost chuckness
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
20 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 enharicing the flexibility of the striking plate portion 72 which corresponds to
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5 2300g-cnm2. Fromthe foregoing it is believed that those skilled in the
pertinent art will recognize the neritorious advancenent of this invention
and will readily understand that while the present invention has been
described in association with a preferred enbodi nent thereof, and ot her
enbodi nents illustrated in the acconpanyi ng draw ngs, nunerous chaRgress,
nmodi fliessadniergydossrtd aldo!Shalbisanidtalgreaperscoefficeaptiof edseutisnnay be nade therein

wi t hout departing fromthe spirit and scope of this invention which is

i ntended t g5 RRntShddArb@dudly, thd'fct C6BPGHNS 68 1B terdbly FBYePRARA ol Bf IidRl
foll ow ng appended clains.” Therefore, the enbodi nents of the invention in

Fol | ORE S EGh SRRl oot fur ol due b P08 oo RudE < BF ot
oo et Seaivg mbeco st ke o, ABbeihe Mld
striking plate portion having a thickness in the range of 0.010 inch to

0.5250F arrRrbeeasidg hetriketg B lateor t Golfitant Hgady and hetehs srcorpomated by fafereandé® 010
inch to 0.250 inch, the return portion extending a distance ranging 0.25

inch ftQentirdty] AR&ASFelRIhAfBEESHABS RNt 60 istdast Hdrh inkd1red mRdtallif aRRdthéd&ichagd an
aft - body conposed of a conposite material, the aft body having a crown 10

porti rti i.b i . fl- o the
Fot urBe RS PO L efie nluise PRPrRAN fordheide'f Gl e BB B2
coefficient, of restitution of 0.80 tg 0.94. .2. The golf club head, according
Lo cl amiamigRlaysuphes QPRI 3N % EP PSR HROHUR O PR bt BB sy e
range of 0.055 inch to 0.125 inch. 3. The golf club head according to claim
1 whefoeging,tand 6s4 titakiumg fgylcastingpor t i on has a thickness in the range of 0.060
inch to 0.111 inch. 20 ' 4. The golf club head according to claim1, 2 or 3
wer ei n t hadditibndlogsthods fopmansketutihg thethtd nmponedf 6(incRBle GrmbhEthefag

material. 30
component 60 from a flat sheet of metal, super-plastic 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
15  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:

20 e= vy
U, -U;
wherein U, is the club head velocity prior to impact; U; is the golf ball velocity prior to impact
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PU2055 5. The golf club head according to any one of the preceding clains

wherein the stxiking plate portion has an aspect ratio no greater than 1.7.
6. The golf club head according to any one of the preceding clains wherein
the striking plate portion has concentric regions of varying thickness with
the thickest region in about the center. 7. The golf club head accaigiseg to

any oRidt iszb®; Pf BGESIEIAB heddveldcity)edt QRer deptratibh bRiheGoB tallSrdiR tHe' fatk of the
conprises a central elliptical region having a base thickness, a first

o oat apbitiealiSF € e WOV AR Rigehd Bl bl SERERT QHHE L bR SRR W RERERES ©
second thickness wherein the first thickness_is. greater than the second

t hi ck head; and eds,the gogidiceann of restituiion BerwreR thegolf haliand thesluk €8s wherein the

second thickness is greater than the third thickness, and a periphery
regi on havilig valuksof & hretlihitédcimtgcanhaereaml {.Adorf systetrls with nk eresgy adslitianss t han
the third thickness. 15 g, The golf club head according to any one of the

pr §Cedih@oéfifidiehBoMRetitation, td) Gorla@haterlal RAER ALNsdFBSaPor FltEA0GEE bE AB&I Zegb, f r om
0.025 inch to 0.150 inch. 9. The golf club head according to any one the

recedqj ] js : I 90
bt o e S TRectPHBHE ool Serhe thdP 165 35§ kBl TR ARRNAE v Al
club head acgcording.to any one the precedi cl aj s wherep.n the monent of
hort PLe s 54 o PTh rent Grenta yBridest syoeatinng f coiier i egggen
grams-centinmeter squared. 5 11. A golf club head conprising: a face
conponangingBepds@dtodt. 94 asimeasiradriaddr ggnyaationdl 4¢st cenditidngce conponent havi ng

striking plate portion and a return portion, the striking plate portion

havi ng a t MihelkkbeFRidnhof Retitueog of bt clibdikdd 4D ol tHepreseabRventih wider dtaglardt ur n
portion having a thickness ranging fromO0.0l0 inch to 0.250 inch, the

" 2 U RUR0A LisP Borkf G 0 31l ShARERe! AB! BrdidBely ol 00 34 Srbacligs 10 from

a perineter o e str g plate portion; an-aft- y ‘conpos of a
pluralit f i f,oprespre the aft dy having a crown portion, a sole
porti 6‘?‘?‘%?1%05’%'?%%%@86@?@ ggr{ng%‘ ﬁéer}%fﬁglyl?o y attached to the return portion
of the face conponent, the aft body having a thickness ranging fromO0. 015
inch to 0. Yollitionelly, the waiking plag PoEtaner? ofi tBp &se QOMPOTAN, 60 Hhas aispisder aspeqthe
aft-body, the weighting 15 nenber having a nass ranging from1l G grans to
OG gr aatij than face plates of the prior art. The aspect ratio as used herein is defined as the width, “w”,
of the face divided by the height, “h”, of the face, as shown in FIG. 1A. In one preferred
15 embodiment, the width w is 78 millimeiers and the height h is 48 milliineters giving un 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 ratio of 1.9. The
striking plate portion 72 of the present invention has an aspect ratio that is no greater than 1.7.
The aspect ratio of the present invention preferably ranges from 1.0 to 1.7. One embodiment has
20  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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wherein the nonent of inertia about the lzz axis through the center of
gravity is greater than 3000 grans- centineter squared, and the nonent of
inertia about the lyy axis through the center of gravity is greater than
1900 grams- centinmeter squared. 20 3~ PU2055 12. A golf club head
conprising: a face conponent conposed of a netal material and conpriwgissg a
r et ur gpare tinohvs, and Atbsapreferatly Agms. &kquapoinchesto 6thsquate inkhesg pl ate portion
havi ng an exterior surface and an interior surface, the striking plate

portion extendig h%écf Qﬁbﬁﬁb gfélsexﬁ‘?ﬂén%‘n @fso hixea Gbfer %lﬂﬂxehﬁ‘ﬁf’a tiRb i?ieicP@f

section of the gol d, a return extending laterally inward froma

peri L Striki.n plat rtion retu avi.n fII’St
Pace VT B renps wiaintaihte i Sy Rt i< At SRRy tnl ot Pt

| ower section, and an interior tubln for,  receiving a shaft, the |nter|or
10 t ubihegolrmpaet the clubdicas A2 ot shscpﬁssw igyention ranges FRMHe0 GUbic eaRdmetas iower
section of the return portion; and an aft body conposed of a plurality of
pl Bes 600 cpbe-centigetetsh endafnbremreferabdynmngess fngm 860 wabip oertimetersao Sil® baic por t i on
and a sole portion, the crown portion bonded to the upper section of the

I et ur eR@mblefy) e@éhgnrt:ﬂ?abwm cubfCenfitheftrs 101H5 @bid Rni@ktel Ian@m%ed FreRkdMy t he
crown portion a 15 distance of at least 0.25 inch, the sole portion bonded
~0 ther?8 \Aﬁccsetctlon of the return pUtlU 1 and the | ower section of the
retur ru ﬁné\rllgtrcfappl ng the sole portion a di stance of at least 0.25

i nch. 20 33 PU2055 13. olf club head conprisin a face conmpgnent
conposed of }}ff{l?%séﬁﬂiffﬁ‘ébh@% 47eafdhg present Hyentipnerap A6 FEARG %P1 i ki ng
plate portion and a return portion, the striking plate portion having a

t hi ckrgeamss,ipneferably ranges from 175 grams to 205 grams, and most preferably from 190 grams to

10 200 grams. Preferably, the face component 60 has a mass ranging from 50 grams to 110 grams,
more preferably ranging from 65 grams to 95 grams, yet more preferably from 70 grams to 90
grams, and most preferably 78 grams. The aft-body 61 (without weighting) has a mass preferably
ranging from 10 grams to 60 grams, more preferably from 15 grams to 50 grams, and most
preferably 35 grams to 40 grams. The weighting member 122 (preferably composed of three

15  separate weighting members 122a, 122b and 122c) has a mass preferabiy 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

20  most preferably 8 grams. Additionally, epoxy, or other like flowable materials, in an amount
ranging from 0.5 grams to S grams, may be injected into the hollow interior 46 of the golf club

head 42 for selective weighting thereof.
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the range of 0.010 inch to 0.250 inch and the return portion having a
t hi ckness ranging firom0.020 inch to 0.250 inch, the return portion
extending a distance ranging 0.25 inch to 1.5 inches froma perineter of
the striking plate portion, the return portion having a first face weight
menber at an upper section and a second wei ght nenber at a | ower segsson,;

and 10 an Tiid ddpoislyf therhbsedd d2 fmnpthersaikihy plate piriiers 7o the ¢eap 6&giontoficheaf t
body having a crown portion and a sole portion, the aft-body attached to

Lhe 1 &bi BoRRI S2ke Rtk ERORTPRRER! o AN hched RIS pIEREEY, 30 SPOSC

on o e wei ght1ng nenber havi ng mass

rangi.ng fr 0. grans to,.l0 ramg, 15 wherein.the ment of inertig about
e i5ghes e gl 2B ofine clipeRd B2 g uergired shile siHe Resfhon Betrradly
greater than 3000 grans- centineter squared, and the noment of inertia
aboutranges fromy 2dkingheste ugiichaseandais mast prefejably 2t50 is¢heshelhgovittls (WE', nEtd i s
greater than 1900 grans centineter squared. 20 34 PU2055 14. A golf club

hesad dorheddsé nfiomahé aeseammidrenhe haipasied 66 fprefetablyaangsnfrint ) ifetieetts al ,
the face conponent having striking plate portion and a return portion, the

St ri ks pgndpkatafd Rrt bRFeaBY 4WiRhéd)i cl ai ess in 5 the range of 0.010 inch to
0.250 inch, the return portion extending a distance ranging 0.25 inch to

1.5 inches a wneter of the st.riki l.ate portion, .the.return
por t1 on nebidig 18 apf A0 dterCle an Shihdr WeReh S s8R elBerbetheedtcecona
wei ght nmenber_at a | ower section; and an aft- bo\% conposed of a plurality
of pl§helhegd. phhe axes pt ineriie aae deshiedbY 8ad & dhevhaxis extends fom the gokiag
portion, the aft-body attached to the return portion of the face 10
conpoypietetportidreT 2ihnoughehe odriteradfighavityaGGhasd ® thetaarnef thaglfregutf Heath435The ubi ¢
centinmeters to 525 cubic centineters and a mass ranging from 175 grans to
220 9V e exdenddGrom 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
15  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
measured using a test frame (XT, YT, ZT), and then transformed to a head frame (XH, Y® ZH), as
20 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 Number 09/796,951, filed on February 27, 2001, entitled High Moment Of Thertia
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forged titaniumall oy materi al

PU2055 15. A golf- club head conprising: a face conponent conposed of a

striking plate portion,

regions of varying thickness with the thickest
the striking plate portion,

and havi ng an aspect

and conprising a return portion and a
the striking plate portion having concentric
regi on about the center of

the striking plate portion extending fPEisa
heel €emppsite G6lfiCheb,guod hersby indogmdated by referencedutits sntixsty. t ie shaft is presebt, ftead

ratio no greater than 1.7,

the return portion

ext englirafiovéd fiddeplactdWath @ hakellcaBs thabhiG thillibude (T cRs BOFhATES B Rbs SMfle
striking plate portion,

degre
t ubin
of the r rn port|

wswglbgléaib&rwa og
ranging from 0. 010 |nch to 0.100 inch,

body

gﬁ{gﬁb

recelv

g peweme%

Eifqyp

ower SEC

B?adme@st sso

the return portion extending laterally inward

ﬁ%}l kaﬁﬁggﬁ‘l kﬂerl or

360

R

aol5Elb bt

e retur

%dplsem%pe

rtion;

A bt

per
and an aft

{:}"%a’f"-ﬁl ckness
the aft body conprising crown

section

pdf t i simultaneduslyomdprrigheadalong spdracyar difestiom ke XnYiandaditectionessed portion,
the return portion overlapping the inward recessed L 5 portion and attached

to the inward recessed portion with an adhesive,
the ribbon portion and the return portion defining a gap,
gap al so defined by an exterior surface of the inward recessed portion,

sol e portion,

tine crown portion,

she
t he
t he

gap having a distance $om an edge of the return portion to an exposed edge

of the aft-body ranging from 0. 02 Hqu :

gol f club head according to claim

t he
17.

furt
port
pr oj
thic

10

15

o 0.09 inch. 20 36
ein the return portion overl aps

PU2055 16. The

Lhward recessed portion a distance ranging from0 05 inch to 0O
THeadjo| Voluimeh| hi¥ask ac HeadiMags t| disdredtass [oCOR5 \whvaterial | Reocsés
hEk.lcomgddcses| aR7dentler i 097¢r ojlect i Be ext endidsg |f r Dhvkhe| i reasr d
on to| the interior surface off the return portijon, the {nteriof
20N SpgcENAl NPgdd OM Uglyy TTCN TRs). U5 § BeE |19 RN EnvhcHEY
‘Eesf S50 C| C285¢ |- 198g S4g 0.884 | TiAlloy | Forged
Table Two
Head Ixx Iyy Izz Ixy Ixz lyz
Ex.1 2800 2545 4283 197 7 128
Ex.2 3232 2631 4263 230 -116 246
Ex. 3 2700 2200 3600 37 21 320

75 inch.

- body

recess

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 O to 1 using the USGA standard test, the material of the face
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18. A golf club head -conprising: 10 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 having a base thickness less than 0.120 inch, a first concentric

regi on havi ng irst thickness wherein the base thickness is gr &?%gsthan
e RPFED b R e Broc s dacrmel E O e e OTRORCHA0T rERaRled o d 4 DFiS oo
wherein the first thickness is greater than the second thickness, 15 a

t hi r dentdmetengoelf club dgadb#2 withithejotal chibrveiging R AiGgmnweh dihedhee comepanentdifds

t hi ckness is greater than the third thickness, and a periphery region

havi rgmpoéedftavabititeiines Ti paenfenall Mhe kabold 61 e edengssed ofa bReity Baplidshe
third thickness, the return portion extending a distance ranging 0.2S inch

10 L7 ok6RES ThE QORI BehTRS ks Ofoft BRI KIeAUcBlsBl SrcPPES b alhes! ThUY 1
RrERePng e o LY fii 55 Sha s

porti o ng a“first tace welg nber at an upper sect|
second, wei ght . menber at | oper ..sect.ion;. a an aft-body ¢ ed of a
oBur Ao 5§ onetss 3p eyl sRdiERE 0rpensS ot rrion A3%HG . WoRt FBA and a
sol e portion, the aft-body attached to the return portion of the face 37
PU203%sa¢ ohpraria 1 isvh s iches, ped geldistaicahwhaad4A arches.v Brample 24a gishg crbiem 330
cubic centineters to 500 cubic centineters. 38 .AfL.Al A A .AQL.AI .A
. A . ASRtimégPgol Adib AbyP42 AdtR 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
10  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 golf 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 has a loft

angle of eleven degrees and a lie of 54 degrees. The bulge radius is 11.5 inches and the roll
15  radius is 10 inches. The verucal distance “h” of the club head of example 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.

2sy

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

20  1.043 inches in the Z direction. For example 3, the center of gravity is located at 0.654 inch in the
X direction, 0.645 inch in the Y direction, and 1.307 inches in the Z direction.

In general, the moment of inertia, Izz, about the Z axis for the golf club head 42 of the
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15 in the range of 0.055 inch to 0.125 inch.

3. The golf club head according to claim 1 wherein the striking plate portion has a thickness in

the range of 0.060 inch to 0.111 inch.

20 4, The golf club head according to claim 1, 2 or 3 wherein the aft-body is composed of a |

plurality of plies of pre-preg material.
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10  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.

15 8. The golf club head according to any 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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0.010 inch to 0.250 inch, the return portion extending a distance ranging 0.25 inch to 1.5 inches

10  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 afi-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 weighting member disposed within the ribbon of the aft-body, the weighting
1S  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.
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15 distance of ar least 0.25 inch, the sole portion bonded 10 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.
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member at an upper section and a second weight member at a lower section; and

10 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;

i5 wherein the moment of inertia about the [zz axis thuougli the center of gravity of
the golf club head is greater than 3000 grams- centimeter squared, and the moment of inertia
about the lyy axis through the center of gravity of the golf club head is greater than 1900 grams-

centimeter squared.
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5  the range 0of 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, 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
10  component,

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

525 cubic centimeters and a mass ranging from 175 grams to 225 grams.
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having striking plate portion and a return portion, the striking plate portion having a central
elliptical region having a base thickness less than 0.120 inch, a first concentric region having a
first thickness wherein the base thickness is greater than the first thickness, a second concentric
region having a second thickness wherein the first thickness is greater than the second thickness,
15  athird concentric region having a third thickaess whetein the second thickness is greater than the
third thickness, and a periphery region having a fourth thickness wherein the fourth thickness is
less than the third thickness,
the return portion extending a distance ranging 0.25 inch to 1.5 inches from a
perimeter of the striking plate portion, the return portion having a first face weight member at an
20  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 pottion, the aft-body attached to the return portion of the face
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