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BAGKGROUND OF THE I NVENTION  Fi eld QL t29g2! nvention The present invention
relategs to a golf club head oneRt conposed of a netal
'materg |, and an aft-body cmnz Efaa‘lcgggt %I g‘ht material. Mre
speC|f|caIIy, the present invention relates to a golf club head with face

conmponent conposed of a net AATHROK THE INVGNHOMre efficient transfer of
energy tb a golf ball at inpact, and a non-netallic aft-body to control the
mass di gtribution. DeqUL BRI MY TERBAIRGGIROLEE HPAGN a gol f cl ub head
strikes a golf ball, large inpacts are -produced that |oad the club head
fgce and the golf ball. Mst of the energy is transferred fromthe head to
e golf ball, however, sone energy is lost as a result of the collision.
The golf ball is typically conposed of polyner cover materials (such as

i ononmers) surrounding a rubber-like core. These softerWs

havi ng danpi ng (|l oss) properties that are strain and stral ent
PU2055 which are on the order of 10-100 times |arger than ,Mlﬁ

properties of a netallic club face. Thus, during inpact nost ergy
is lost as a result of the high stresses and deformations of tH¥%golf ball
(8- 001 to 0.20 inch), as opposed to the small deformations

ons of the neraltic
club face (0.025 to 0.050 inch). A nore efficient energy ﬂmﬁwmmwmm’wm t he
club head to the golf ball 5 could lead to greater flight t he
golf ball. The generally accepted approach has been to i ncreaseécwope

stiffness of the club head face to reduce netal or club head deformations.
However, this leads to greater deformations in the golf

15
BACKGROUND OF THE INVENTION
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



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

recogni zed the probl em and di scl osed possi ble solutions. An exanple is 10
Canpati, U.S. Patent Nunber 4,398,965, for a Method O Making Iron CGol f
Clubs Wth Flexible Inpact Surface, which discloses a club having a
flexible and resilient face plate with a slot to allow for the fl®BR¥g of
t he Which apd ant the ofther dfdOel 09| tanes lofgeCthap slie dampingprepseiasfof 4 metpllig glnb face.
material, such as stainless steel, and has a thickness in the range of 0.1

i nchg$ut Qufink 22phalGhESE of NRRNBERS 1811 Lrektlt EOGeMigh sttdsSes altd tdefurmbtiodyer
5,863,261, for a Golf Club Head Wth - 15 El astically Deform ng Face And

Back f';g,s“ 8§’baﬂ’g{).§51 di §Shes %5, a%?}:%g?fe% ththeasnﬁ)Alg&%ﬁ%égo;ﬁfs o Lt B &afifddiub act in

C
conc O cre a Spring- ect on a go uring I npact.

fluid is di d. b f th I i
RIS M e e R e

for a golf Club Wth A Pol yurethane Insert. Jepson discloses that the
@ol yeoudd headeo grester fliglaslistarsas dhds goddaileen 40 20 and 75 shore D. Still
anot her exanple is Inanori, U S Patent Number 3,975,023, for a Golf Cub

Head Wt iTh&gemdriley foregtePhpirdachittistRer tesinkeassthe siiffgesa of dweclph heael facnposed
of a ceramic material PU2055 having a high energy transfer coefficient,

alt hpeldgge: E;lgg@?gilgﬁ? Befy H@gﬁ#&én@am@&fevgﬁkﬁﬁ \@listo &hasr d&%mlé’eltionls th SeRatent

Nunber 5, ub Head, 'discloses using nultiple layers in
t he ffce to absorb the shock ofé%he | f ball. One of the materials is a
non- Fet-&Rd fRsdReraRses iy thegner ey Bangist PRYMFSr 5, 499, 814, for a Hol | ow C ub
Head Wth Deflecting Insert Face 5 Plate, discloses a reinforcing el ement
conposed &bma hevesacogniaed tiepmoliem aad désglaspdpowible srlutions. AR AAMRIRHS ecti ng
of the face plate which has a thickness ranging fromO0.01 to 0.30 inches
feor @ampau, U.S. Patent Number 4,398,965, for a Method Of Making Iron Golf Clubs With Flexible
Impact Surface, which discloses a club having a flexible and resilient face plate with a slot to
allow for the flexing of the face plate. The face plate of Campau is composed of a ferrous
material, such as stainless steel, and has a thickness in the range of 0.1 inches to 0.125 inches.
Another example is Eggiman, U.S. Patent Number 5,863,261, for a Golf Club Head With
15  Elasticaliy 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 er a/, U.S. Patent Number 3,937,474, for a golf Club With
A Polyurethane Insert. Jepson discloses that the polyurethane insert has a hardness between 40
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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variety of materials including stainless steel, titanium KEVLAR(r), and
the like. Yet another Canpau invention, U S. Patent Nunber 3,989, 248, for
a Golf Cub Having Insert Capable O Elastic Flexing, discloses a wood

cl ub conposed of wood with a nmetal insert. 10 Al though not intended for

fl exing<of the face plate, Viste, U S. Patent Nunber 5,282,624 dist8%es a
gol f hiwihg haigh dnangyritansfef ao=fipieat, elthaighesmhiof arg upuallydurdar aiai¢reals Cheel
material and having a thickness of 3 mm Anderson, U S. Patent Nunber

S, 34414014 Phtedt RinberS, 13 RiEREhr 2ATGIf Wl RERdOHisEIORSH WitheSatRIplSlagers i el oses
use of a forged material for the face plate. The face plate of Anderson

may bg € ?%é@%?%g%ﬁ%ﬁgﬁ% g%l? hagd OII’EE%)? Eﬂear}lzﬁtfljiﬁg ks%%l?m%]?a@ Satert@Pper and 15

titanium as a uniformthickness etween 0.090 and 0.1

30 inches. _Anagt her inventio i ted toward.f ed.materials in a club
nead o Sulbe Uy Parepf Mimbsr oAcb-Sinioes HaSy e TR BB e Bs bt s
di scl oses a club head conposed of three pieces wth each piece conposed of
a ¥ or §iate, disclos¢sd reimthecimg¢lameny eomposed of a Hastjcsorradurpinygualioy-thal allywsHemd  wi t h
greater |oft angle accuracy and reduce structural weaknesses. A zawa, U. S

Pat ennirét d¥as&Rig &f 1B fac? burd ahioh HaphfthiCkndss Hagihg febirs Ol0dste .30 fnahes fpt at e
having a curved ball hitting surface. 3 PU2055 U. S. Patent 6, 146,571 to

Vi ncegﬁﬁetﬁét‘ﬁmﬂgie aflliRGLERE 1A PRIRQY (RiniIRNERGIA BNEhAHIRE. crathnb@ad

wherein t s are obfarned by injecting a material such as plastic over

an ingert affixed .t nel.tabl e ¢ S oThe cor S..a .nmelt Lnt | r than
t hat ﬁ‘élqvﬁf“é%q’z}bgeﬂ’dpgé ‘FE{)M%@?%& o) af‘??%i@%n@%v‘fl%i"sfgr appRled bved,
an inner volune is maintained to formthe inner cavity. The insert 5 may
conpr Edsstia Fleaigs tlisplosesed waedh tlupsompesasds rieqodgvithe mefalaRsest portion of the
front wall of the

10 Although not intended for flexing of the face plate, Viste, U.S. Patent Number 5,282,624

discloses a golf club head having a face plate composed of a forged stainless steel material and
having a thickness of 3 mm. Anderson, U.S. Patent Number 5,344,140, for a Golf Club Head
And Method Of Forming Same, also discloses use of a forged material for the face plate. The
face plate of Anderson may be composed of several forged materials including steel, copper and
15  titanium. The forged plate has a uniform thickness of between 0.090 and 0.130 inchcs.
Another invention directed toward forged materials in a club head 1s Su et a/., U.S. Patent
Number 5,776,011 for a Golf Club Head. Su discloses a club head composed of three pieces
with each piece composed of a forged material. The main objective of Su is to produce a ciub
head with greater loft angle accuracy and reduce structural weaknesses. Aizawa, U.S. Patent
20  Number 5,346.216 for a Golf Club Head, discloses a face plate having a curved ball hitting

surface.



shel | upon renoval of the core where the reinforcenent elenment is conprised
of alumnumwith a laterally extending portion conprised of steel. U S.
Patent 6,149,534 to Peters, et at., discloses a golf club head having upper
and | ower nmetal engagenent surfaces forned along a single plane interface
wherein-the netal of the lower 10 surface is heavier and nore derd¥&3t han
the netal Ud. Pateat 6pp6,57 st Vancent, & @, dgloser smstindof gpgutachrngsugolisiub o
Rigal, et at., disclose a golf club head of nolded thernoplastic having a
st ri kdJaavifease udekhinede bytapirdibynaettines mteat suhtaalpldstic searl anrigser &ffived . The
sealing elenent defines a front wall of the striking surface of the club

- head and gxhe Q%?’re ;f?g\gérq thhagggrﬁ% ;?cﬂﬂt lbR8r #aH R b IHeGnjePRBR!pl Sk it &idI Qo f Orm a

necr fogla Lap ! ; ' to the club 15 head. The sealing el ement
preferably peing.between 2.5 and,5 nm.in thicgkness. .U.S _Pat.ent5,. '
to M&@iﬁe,th%‘forgﬂﬁ remQved | A4 BRET Y OHENY 8\5138{@3@:%% ﬁorme%a BT\ F%%l?ya Ts'*%‘s’e‘A‘e‘?‘e&;t gﬁgl |
and a conposite striking surface conposed of a nunber. of stacked woven webs
F firlgcompiiseS: rePistannt elsmerion sanforcing die intemad pomion of ghesEpyswall of the) f ¢l ub
head having a body conmposed of a series of netal plates and a hitting plate
CONPghesathoRreRbAg bif theQor€ WHB@ShE feiXorcemicat ¢lamemtie camprisddeoflalumhinnm witht e i s

inparted with a forwardly convex shape. Additionally, U S. Patent

.gbgigg%%%%%gﬁg%ﬁhégg%%ﬁkogkﬁ_ap5§§%gses a hollow golf club head having a

ries of netal plates, a nmetal support plate being

| ocat ed f t,_hitti f . whi [ Lt
conpr | sed ot Exteas 6110 gt it il PAAL SissRetinh 0 B dene R e uhbb O lrs P

a forwardly convex front plate associated with a forwardly convex, rear
EL f‘} gaceceﬁl engagetnient sunfgces farmed elnag alsingteoplAnnigteatare FRgTeH! redbitoled the toMieRg
10 surfeice is heavier and more dense than the metal of the upper surface.

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

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

U.S. Patent 5,377,986 to Viollaz, et al., discloses a golf club head having a body
composed of a series of metal plates and a hitting plate comprised of plastic or composite
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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U S. Patent 5,106,094 to Desboilles, et al., discloses a golf club head
having a netal 5 striking face plate wherein the striking face plate is a
separate unit attached to the golf club head wth a quantity of filler
material in the interior portion of the club head. U S. Patent 4,568,088 to
Kur ahashi di scl oses a wooden gol f club head body reinforced by a RV3ture
of whixtinplpbs¢ cemprisgdaripiaticat esthpdsite Thattashed! - Pheamtiat suppopedate basat eri al
bei ng unevenly distributed such that a higher density in the range of

bet WegRyRdBdndex FOM! J188 aRBLRCANYitH Q fértvaddld cOxfeRNes pIath oF &ﬁtﬂi@ih%xgld@ar al | el
with the front face of the club head. U.S. Patent 4,021,047 to der

di scl os ol f ¢lub erein,.the sole plate, face plate, heel, toe and
hoseltgifg‘gx %S%énga? g"%ﬁ&&"‘%"&“ﬁﬂ%f‘éﬁﬁf&cast nmet al piece and wherein a wood
or conposite crown is attached to this unitary pjiece therepy fornjng a

hol | ow chddePatent 3,h0.8941t9 Derbgdles.as aly, @?CIP%?Fér&O?@,EI‘B@ ?‘”@3*‘31“%@ ‘E‘B‘T‘H er al.
di.scl oses a hollow netal golf club head where the netal casing of the head
i § comiadsgfcofplat whesst thewoikope face ghate Frsehaatt wlitsatacid: taitimsgalf clobhpaki t e
mat eri al di sposed within the head where a portion of the conposite materi al

i's | qgal §Quaﬂt%5f'ﬁllé’ﬂﬁ%ﬂﬂﬁn@ﬁe &F&@io?@bﬁio%'d{%mab‘ih@@ﬁi ng. U S. Patent

1,167,387 to ni el discloses a hollow golf club head wherein the shell

body 20 iS<C rj . | uni . hate is
comri sed B Aakat &G0t ok BandiF isBRs® LA BN Bl R g R 2
plate is al i?%ned such that the wood grain (gesents endw se at the striking
pl at & MEXtpEgEdswodiplasticsgmprsitmaignak oie Yoeg-Blgehc Qﬂr%msaeggat%l%ta?lflgc| ub head

having a bracket with sol e and
unevenly distributed such that a higher density in the range of between 5 and 15 mm lies adjacent

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

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

15 U.S. Patent 3,624,331 to Lo, er a/. discloses a hollow merai 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 composite 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.



striking plates forned integrally thereon. At |east one of the plates has
an enbedded el ongate tube for securing a renovably adjustable weight
nmeans. U. S: Patent 5,410,798 to Lo discloses a nethod of nmanufacturing a
conposite golf club 5 head using a netal casing to which a | am nated
menber s inserted. A sheet of conposite nmaterial is subsequentl| yPU2yered
over the upriangs 3@021306 td Gidveatisdliosesndegrlf clull head bdvingis bragketovitlc sade andf f
the openings in the top of both. An expansible pocket is then inserted into

the boldfy¥labargRrl st BlerdcAMRAE ieakithe ST B PTuRE hid drPembeduRa eloteed! or i de
and wat EIP\%C%.USi ng theeﬁ%rrg%bg to attach int edﬁl ly to the netal casing when

the head is placed into. a nold,and. . 10 U S Patent 4,877,249 to
ThonB&’Sgorcﬁeg %Eenéov\ﬁgg'cﬁd&sﬁjbl%fvgl&ﬂﬁ@tgﬁgérrbodyi ng a | am nated upper
surface and netallic sole surface having a keel. 1n._order to.rew};ﬁ{ce t he

| ami nat i ofsS-diatent §,486]981:0 E0EWIOsET & RCHNdAFi ARG RS CIRRASUE 8 b

an
unusual 'y hard object, a bolt is inserted through the crown of the club

h$ad heddeusing 4 mietal casimeotwltich o lamimated Ineenpheativinaertadn é shieetedf camposityht ened t o
conpress the lamnations. 15 U. S. Patent 3,897,066 to Bel nont discloses a

Woodgi Gl fs ebsdubRariabarsi Bler tRIBYeHMYS ofithe Ridiefed\Rietiber At mstalEsingrenber s.
- The nenbers are parallél to a central vertical axis running fromthe face

I

sectipn t@ the rear .secti t h;ggﬂ]g g.iapd R | GUlPhe hoLdEe crown
to t 585 gyiee oﬂﬁ?én%?ghﬁtoggfgé?hgﬁt& n{)erg may bengﬁ‘g in place by the use
of capsules filled with polyurethane resin, h%—llcgah an al so_be used to form
t he fameapied membes oBAREINE sQLHE\ETEHATAYY B APPSR N the cl ub
head with covers to provide access to adjust the weight nmeans. U S. Patent
2, 75Mehther toat@chrkteghaly tothesnaalwasiaewvhgolthe kdadhs plaset! Wit Hmedd apd heatidust ment
means. The golf club head includes a tray nenber with sides and bottom for
h@! di ng t hesweieits, 373 249 to Thompson discloses a wood golf club head embodying a

laminated upper surface and metailic sole surface having a keel. In order to reinforce the

laminations and to keep the body from delaminating upon impact with an unusually hard object,

a bolt is inserted through the crown of the club head where it is connected to the sole plate at the

keel and tightened to compress the laminations.
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 adjustmeht 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
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PU2055 adjustnent preferably cast or formed integrally with the heel

pl ate. The heel plate with attached weight nenber is inserted into the
head of the golf club via an opening. U S. Patent 5,193,811 to Okunoto, et
al . discloses a wood type club head body conprised primarily of a

synthetic resin and a nmetallic sole plate. The netallic | e Iatepgﬁgson
5 i t sadgustmerteprefsrabhoenst ﬁ@fom%utt%alhé‘é(t}hwef @g?‘é\eﬂ?eﬁg‘fi%@ﬂ}m ¢
conprising a hosel on the heel side, weights on the toe and rear sides and
a beanrighnmesbemig inderedvitg teshead df thesgelf cluthdidiapiopeaingy, U. S. Pat ent
5,516,107 to Okunoto, et al., discloses a golf club head having an outer

shel |, Pr efiet. #ala: §99BRA lORImBKNENAL didcloasialwosgpereiubheagbady menber /s
| ocated on the 1nterior of the club head. A foanable material is injected

into the hollaw interior of.the cl : mabl e
mat er fOMPTHSS PREERTY ?\i[ LIS R %ré&jggf egaué?sa{lgbil%é gﬁegrgﬁtggl,cgtaﬁegplhgﬁ%eﬁead
is heated to cause the foamable nalﬁégﬁié%o e E@n t hus holdir}gﬁthet i ght
ménbeity girface fasdondingvitththedicad Bpdsintegralbydgrmef PERDeR SOMPLSHEF M55 8F de
regi ons by pushing the weight nenber into the inner surface of the outer
shel | heeUsi8e, Watktaton4hS8%2, 268 Fedr 5id8s andia Sedm semnegting e weights god hosel-ub head
wherein a female unit 15 is mated with a nale unit to forma unitary golf

cl ub Rgagondiie U.SNBHtént s s, RaMBIOiaesots,he allpfisdlosep@rgol fwutoheadtimvipglah cl ub
head and is preferably conposed of plastic, alloy, or wood. The male unit

includes the structural ' .50l e pl : ' itad s of
the stRFING: B Gl Rly RRh o ARl R rieR oA Rl
substantial |y greater weight bein ef.er abl

21 T oy HHerie Of 1o i e ShTR0 R AR LGEBRGFS Yo BoRTRY BiRERPt e Pcal
means. 20 U. S. Patent 5,398,935 to Katayanma di scl oses a wood gol f club
head foawi the caresOnikihedodraaise material has been injected and the sole plate is attached, the
club head is heated to cause the foamable material to expand thus holding the weight member/s
in position in recess/es located in toe, heel and/or back side regions by pushing the weight
member into the inner surface of the outer shell.
U.S. Patent 4,872,685 to Sun discloses a wood type golf club head wherein a female unit
15 is mated with a male unit to form a unitary golf club head. The female unit comprises the upper
portion of the golf club head and is preferably composed of plastic, alloy, or wood. The male
unit includes the structural portions of sole plate, a face insert consists of the striking plate and

weighting elements. The male unit has a substantially greater weight being preferably composed

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

U.S. Patent 5,398,935 to Katayama discloses a wood golf club head having a striking face

wherein the height of the striking face at a toe end of the golf club head is nearly equal to or
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wherein the height of the striking face at a toe end of the golf club head
is nearly equal to or 7 PU2055 greater than the height of the striking
face at the center of the club head. U. S. Patent Nunber 1,780,625 to Mattem
di scl oses a club head with a rear portion conposed of a |ight-weight netal
such as-magnesium U.S. Patent Nunber 1,638,916 to Butchart discl d5&85a
-gol f grkatbr thiah thecheight afi dierstrikiegifeee at tiewesedobthe gbibdieadon or a sinmilar 5 wood
material, and a shell-like body conposed of alum num attached to the

bal anci ng &MP@fent Nih®eRU785,628 1030attern@iioiddet 8 ARG IRAd with £Fepf girtien by t he
United States Golf Association ("USGA') and The Royal and Ancient Colf

C ub of Salnt.Andrews. . s r GEL] J: j f f club
head. “°fHe SFQ%? Egﬁrrté&rol?lghtf%%m{a&é}él c u%‘%é‘aéf g&eat%rgun l|§err1 I%ISZglgqgnd

Appendi x H. A conpl ete description of the Rules o | f. are avai.l abl e on
e Uit 4 55/age 1891514 g RAGRIT TeAER TGN RIS AHTHaHo ot
expressly state specific paraneters for a golf club face, Rule 4-1 e

pisohi woedmiteeial, aoé afshelidikabodigcanimosed pEalumanum giiarhed &9 the bafancmg mgmbera

golf ball. In 1998, the USGA adopted a test procedure pursuant to Rule 4-le

whi ch nmeaspieRules bGol ReRatliehed i iBtddSeRditgahe Phited State, Gl Aveiclativg
procedures like it, maybe used to neasure club face COR 15 Although the

G S E o e R A L G s LR
gOgL;igggi?grgencg fcfr%sgtcjlg; c%kI) ggad. aﬂg r élﬁ?etrr?erntsf %rrgig\c/)ﬁ%?ﬁtbshgaararet E)%.n}i P hﬁﬁeu & fer.
Appendix [I. A complete description of the Rules of Golf are available on the USGA web page
10  atwww.usga.org. Although the Rules of Golf do not expressly state specific parameters for a
golf club face, Rule 4-1e prohibits the face from having the effect at impact of a spring with a
golf ball. In 1998, the USGA adopfed a test procedure pursuant to Rule 4-1e which measures
club face COR. This USGA test procedure, as well as procedures like it, may be used to measure
club face COR.
15 Although the prior art has disclosed many variations of multiple material club heads, the

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

and greater forgiveness for the typical golfer.



BRI EF SUMVARY OF THE | NVENTI ON One aspect of the present invention is a
gol f club head conposed of a netal face conponent and |ight-weight aft
body,- and ‘having a coefficient of restitution of at |least 0.81 under 5
test conditions, such as those specified by the USGA. The standard USGA
conditions for neasuring the coefficient of restitution is set forth2sn the

USGA Procedure for Measgrimgstiveviavel oF THERSVENTION O ub Head for
Conformance to Rule 4-1e, Appendix Il. Revision I, August 4,1998 and

Revision 0, July 6. 1998, available fromthe USGA. Yet another aspect of
the present invention is a golf club head including a face conponent 10
conposed of a netal material and an aft-body conposed,of. a nqn- net al

materi al . Qneadpgeteof thoRjsesm RveREan & &89lf R’I”Hée?ff %QE%P??BQPfBH‘%ﬁga‘Ef return
portion. The striking plate portion has a thickness in the range of 0.010
i nch doanpdnamtanidriipght-wEhight néthodp, andritavmg aaestierietiof megslommf@hbwt%nﬁjemﬁﬁr
0.010 inch to 0.200 inch. The aft body has a crown portion, a sole portion

and 3.5i BR@RonO QLR WhhodhigefifenBydie USGALt s @ghdapd USEG A ebnditionaddi i on of
t he face conponent. The golf clu 15 head has a coefficient of restitution

of 0.81 ta 0,94, t._anat her asp f i ' Lokt club
nead iRsaEE HF coefioeReimonRnT i B bBel S Rhag M) B,
aft-body conposed of a plurality of plies of pre-preg. The. .face conponent
has aVdeeipiRaty of afbbydead /oh C&ﬁ%”"é\’“?%"t ’l?r‘?gi‘lf)é'rltei Men‘?ﬁ'efla‘?‘?w%%é Al"l‘ggsr}g crown
portion, a sole portion and a ribbon portion. The aft-body is attached to

t he ref99SambdReioon 6f Julhé. P& acelablsnfpondm USGAe nonent of inertia of the

gol f club head about the Izz axis through the center of gravity is greater

than 3000 GEadRithdr@BhdcHBE @ prateariadentidnds b R6lIfRTubEtad dicliding bifacabopbnerthe
lyy axis through the center of gravity is greater than 1800 grans-

Cl%nt i &erglpaeorseé PRl rr?aterial 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
of 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 t0 0.94.

Yet another aspect of the present invention is golf club head including a face compbnent
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 Izz axis through the
center of gravity is greater than 3000 grams- centimeter squared, and the moment of inertia about

the lyy axis through the center of gravity is greater than 1800 grams- centimeter squared.
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PU2055 Yet another aspect of the present invention is a golf club head

havi ng a face conponent conposed of a forged titaniumalloy material and an

aft body conposed of a plurality of plies of pre-preg. The face conponent

has a return portion and a striking plate portion. The striking plate

portion-has concentric regions of varying thickness with the thickestoss

region aboyt, %—JBﬁ%e(f SEBRE o Pt brdsB ifldrtioh M0a Bh1aERbMREL hAng TR eThipkhé@ Pl at e
S

portion exten roma heel "section of the golf «club head to a toe section

of the golf. .club he and S an _aspect rafil r .
et ur PG B eeen et iy AGeRRNER R 1y ApoosR s JiARN offniel 0P
perineter of the striking plate portion. The retuyn portion, extends

| at er BUetBFes-nheg @cee@na@@nég%s PIETYIR PPN RSASTIIgRS P[?ée RYTFIPRi ABe sthikimge
portion. The golf club head also has an interior tubing for receiving a
shaf t platehmriiov keasi concérrit tdgiony of vgrgesthevknessyath e thickest pigiathabopttha cpnter
portion and a | ower section of the return portion. The aft body has a

thy ckpess shrikihdhiBre Jor@en. 0TI shkinB@laté Boiod @RtehiiCftom BiebédctibRdythepoliudes a
crown portion, a ribbon portion and a sole portion. The crown portion is

2t 1 aohih b8! briGop BREen T GF b ARAFRLOHAR B 1 o BRug R B, (T ©

ri bbon portion is attached.to a heel section_of the. retur ortion. A toe
15 entetER POREY §Rdls 13aratly dpwvard aéfela%é)f ingh go’inoaep%né%‘?t?ro?f]%?s ﬁ‘r@grpé‘"l‘tﬁr n
portion. The golf club head has a hollow interior, a volune ranging from
280 cpduiion CBiet rietveh posionex6Ods taundrally oovard A6d degeesan {1fesperimeteneiiibe stnkmgl75
grans to 225 grans, and a coefficient of restitution ranging fromO0.81 to

0. 94. pldaviggod TS Ll f 6108 Glebd 8180 hiCarPines R tubify R tdceiving Hehathave irmadorf ur t her
obj eclt)s, features and advantages thereof will be recognized by those

| BB BB kB KOO PSSt despespt n o]

The aft body has a thickness ranging from 0.010 inch to 0.100 inch. The aft body 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 ciub head has
a hollow interior, a volume ranging from 280 cubic centimeters to 600 éubic 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.
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PU2055 BRI EF DESCRI PTION OF THE SEVERAL VI EWS OF THE DRAWNGS FIG 1 is a
front view of the golf club of the present invention. FIG IAis a front
view -of the golf club of the present invention showing the 5 neasurenent
for the aspect ratio. FIG 2 is a rear view of the golf club head of FIG
1. FIG 3 is toe side view of the golf club head of FIG 1. FIG duXs a

heel side p'%ﬁ%ﬁkﬁggwgkfrﬁﬁ $evhsad I PSR IFHE DEAWANGS @ Lop plan

vi ew of the 10 FIG 6 is a bottomview of the
golf club head of FIG 1. FIG 7 is an expl oded view of the golf club head
of the present invention. FIG 8 is a cross-sectional view along line 8-8
of FIG 5. FIG 9 is an isolated cross-sectional view of the face conponent
over | appi Gt hés afrontoeny of threr galf alab pEthg present is¥emdiopt an vi ew of a gol f club
of the present invention illustrating the Z 1) axis and X axis. FIG 10A
is a frontFIQ aA ivaéwnotiecer cfahd galf tlnb of tHehwesenemwantionshestingthei | | ustrati ng
the Z axis and Y axis. FIG 11 is a front plan view of a golf club

|gl U%ﬁéaé‘ﬁ:'eﬁ&n”b‘?tﬁ Eabediiaie coordinates XT and yT and transformed head
frame coordi nates yH ané ZH 20 FIG 1 IAis a toe end view of the golf

club illu t he. t es i ZT and transforned head frame
coor di nat SI é'l Ef"aikfewﬂ_ttthe Uglgelu%% opﬁfé 1-

FIG. 3 is toe side view of the golf club head of FIG. 1.
FIG. 4 is 2 heel side plan view of the golf club head of FIG. 1.
FIG. 5 is a top plan view of the golf club head of FIG. 1.
10 FIG. 6 is a bottom view of the golf club head of FIG. 1.
FIG. 7 is an exploded view of the golf club head of the present invention.
FIG. 8 is a cross-sectional view along line 8-8 of FIG. 5.
. FIG. 9'is an isolated cross-sectional view of the face component overlapping the aft body.
FIG. 10 is a heel side plan view of a golf club of the present invention illustrating the Z
15  axis and X axis.
FIG. 10A is a front plan view of a golf club of the present invention illustrating the Z ax.is
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".
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PU2055 FIG 12 is an isolated view of the interior of the face conponent
of the golf club head of the present invention illustrating the variations
in thickness of the striking plate portion. FIG ‘12A is an isol ated vi ew of
the interior of an alternative face conponent of the golf club head of the
present -invention illustrating the variations in thickness of the pgbdgsski ng

plate 5 ppfdiEns affigGjardPvie™ dind SRlRE 88 TR RIeRACHH Rhe fANCIRb head 8C€
conmponent PEC? thaagtl)ﬁatclgg head of thetpresent i nventi on.g FfG 1%A is an

interior view of.the face conponent of FIG 1 He i S, interior
vi ew§PTESHE! W&%’Eloéldﬁ’bﬁ?g%%}befvaﬂa ns) 13 thipgrigs &?'bffgﬂlg\rslg é%g 1%f’zﬂr:lgﬁg'er spective
view of the face conponent of FIG 13. FIG 13D is a top plan_view of the
face conpbHenk2Aofs ap|iglated view| ¢f the gitenier of ap gemative fare GprBPOReREok the golf
component of FIG 13. FIG 13F is a heel side view of the face conponent
of Rl hadd ofthEprekdnti iavantioh sihdsataenlg thepraphaems\in ehickafess bftha strikiagiglasf t he
golf club head of the present 15 invention. FIG 14A is an interior view
of H;@rﬁ@g_t-body of FIG 14. FIG 14B is a heel side view of the aft-body
of G 14. FIG 14Cis a toe side view of the aft-body of FIG 14. FIG

PRIERY. SR L R SN LR
AT 2R Plesent tnvention,

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

FIG. 13B is an interior view of the face component of FIG. 13.
10 FIG. 13C is another perspective view of the face component of FIG. 13.

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

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

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

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

12



FIG 14Gis an interior view of the aft-body of FIG 14. 12 PU2055

DETAI LED DESCRI PTI ON OF THE | NVENTI ON As shown in FIGS. 1-5, a golf club is
general | y designated 40. The golf club 40 has a golf club head 42 with a
hol ow interior, not shown. Engaging the club head 42 is a shaft 48 that 5
has a grip 50, not shown, at a butt end 52 and is inserted into a Pd®sd 54

at ‘a tip end 56. Thepghult BpasE4CRIFTIONOF AIHY DFUENAIEN of two conponents,
a face conmponent 60, and an aft-body 61. The aft-body 61 has a crown

portion 62 and a sole portion 64. The club head 42 may also be partitioned
into a heel section 66 nearest the shaft 48, a toe section 68 opposite the

heel section 66, and a rear section 70 opposite, the face 0 :

The face corpevan BES: 4-yemaHalyl s gry gges&gnagds ng?ﬁ’@ %5}&203@) %‘?H%?ea?gl , 1gnd
is preferably conposed of a forged netal nmaterial. Mre preferably, the

f or gegblfEuBheatd Ewithla Hodlow ihterigehot shiaveni Engagngdhs elub heath? isi atsaﬁﬁ&#that
materials include pure titaniumand titaniumalloys such as 6-4 titanium

alsl 0Yyya< SPATSh thbt @A bRY e @YRhABRifs e (Mtdla oot SStaeekipehd T6kyo, Japan
D,g\T E}?é %T}H[)al”li um al | oy available from Di ado Steel of Tokgo, Japgn: Ti ban).

10- 2-3 Bet -egd}u},&lggd gnﬁaée'n%pg?o g@éeh%?lt@?fc&ﬂﬁa&ks,brﬁ&raaﬁ{ joRlsoMaicdrs  of

S’?iaio’nl Z%S st ee'm ot her ﬁT %h st angt(:)jl .;P%I a%iﬁg%fgfg a&% C:i\uriw?le;d;gs

][rg£ ?n! ?}Z-, F[@Dfrrg?ﬁi nT iﬁéoiﬁgﬁe%m‘t@ﬁ F?EF; m ?\r; met gl llé?ﬁlt g(r:tei otn- ;rgrgi nCaSt "9

el ect may alsemk pattitivnkd img 2 haeidsetten 64 hdagest 13 shpibdl, 49e segien @mwii%%é 13D

13E and 13F illustrate the face conponent 60. The face o
heel section 66, and a rear section 70 opposite the face component 60.

10 The face component 60 is generally composed of a single piece of metal, and is preferably
compoéed of a forged metal material. More preferably, the forged metal material is a forged
titanium material. Such titanium materials include pure titanium and titanium alloys such as 6-4
titanium allof, SP-700 titanium alloy (available from Nippon Steel of Tokyo, Japan), DAT 55G
titanium alloy available from Diado Steel of Tokyo, Japan, T1 10-2-3 Beta-C titanium alloy

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

-
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conponent 60 generally includes a striking plate portion (also referred to
herein as a face plate) 72 and a return portion 74 extending laterally
innard fromthe perineter of the striking plate 13 PU2055 portion 72. The
striking plate portion 72 typically has a plurality of scorelines 75
thereon: In a preferred enbodi ment, the return portion 74 general | yu20ss

i ncl ydasorarp. Uﬂ&eé'txﬂdﬁrg?léié oRat2aPpiédly aslapigralityedfacadelifects tereéfl, a heel

| ateral section 80 and a ?oe | ateral section 82. Thus, the return 74
preferably_encifcl h Kl I {5 I ees.
However, ﬁﬁ@?@e%ng%?@g%nﬁ\l{’tt ée{%gué’?tp ?ﬁgorﬁpﬂaéﬁng%llgl%nég:%gahi@ggrt ﬁ%?ﬂt he
return portion 74 may only enconpass a partial ectipon of the ri.Ki ng

pl at Segiy {6 lowyer laigea] setion7($, aég%éétgﬁ% FC%IQB%Qéﬁa 8dee ﬁéﬁ% SN0

di sconti nuous. The upper |ateral section 76 extends inward, towards the

af t - hbelyenbh, 74prefembéyt enciicres dhe stiikingmpase portion d2enyl $60dagrees. olpweyer, thase
preferred enbodi nent, the predeterm ned distance 10 ranges fromO0.2 inch
t9 1.5QilieAGhH thdBer@nddlt aF&¥iakEkdbghizQhdtNEdrehon Porton 7achay oy entsthpyss efpartiabl y
0.68 inch, as nmeasured fromthe perineter 73 of the striking plate portion
72 to_th s o e t RP&r, i Band erred
enbod| Férrtlleoﬁxt gﬁﬁ%}g@l&%‘ﬁe@ gﬁ%zfto géozi’l ﬁgég&?%n“ /92&6%% gls F%%aéri] r%elg’ %nl.(li rr\% ﬁﬂrggg_% romthe
heel section 66 to the toe section 68. The upper lateral section 76 has a
| engtPSPREPNIISe perimeter 73 of the striking plate section 72 that is
preferably a mninmal length 15 near the center of the striking plate
section 7ZTheaper htareleseson dhertandsHawenle toyesds Ga 2By ls peredrisaninsdct i on
66. The perineter 73 of the striking plate portion 74 is defined as the

t r ansdithivR, PabRhgaeahe crowies?. aae mefeped enibobindnt,ahs predereanined distanpt ane
substantially parallel to the striking plate portion

10  ranges from 0.2 inch to 1.0 inch, more preferably 0.40 inch to 0.75 inch, and most preferably

0.68 inch, as measured from the perimeter 73 of the striking plate portion 72 to the rearward edge
of the upper lateral section 76. In a preferred embodiment, the upper lateral section 76 has a
general curvature from the heel section 66 to the toe section 68. The upper lateral section 76 has
a length from the 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
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72 to a plane substantially perpendicular to the striking plate portion 72.
Alternatively, one 20 nmethod for determ ning 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 perpendiég%%r

pl ane_,.. Wiere the forty-five .degrees. .14 PU2055 ne contacts th
Bompolant s, B8 e cobinon 5 ik i gy drrei T PHe B8 R Tietsr Sbite he
"striking plate portion 72. The present invention has the face conponent 60
engag PHMBRAOR 72 ong a substantially horizontal plane. The crown 62
has a crown undercut portion 62a, which is placed 5 under the return
portion 74ThSpreberninventoghaetht faelampeseriti6e ehpeoei the biowh 6% alohgast ri ki ng
plate portion 72 allowing for a greater coefficient of restitution. The

cr oWng fbgraniisllyt MASRRE plahal Bedrows 88 Ha® R crdfvliRieatut gg}efiaﬂ éz‘ab'w?vﬁf‘cﬂ i9 ﬁaféyd as

further expl ai ned bel ow. The heel |ateral section S substanti

pesr pendi r.to the strikin | ate portion 7 and..t he. heel ..l atera

D e ek nbitfa T SR o BhlepBR e lhed Fre 8 ANTHPATEE S et on

90 10. .and_a _bottom section 91 of the sole portion 64 of the aft-body 61.
The hRUHOR 4¢ allaingder # greatey coeffigienpefyssiitution. nEhes@pwn®4, angshe uppes lateshon 90

and the bottom section 91, as explained in greater detail below. The heel
| at er sctige et Awgrat@Chaeixp endsothemes firtherdixplaamedebelaiw.’ , from the perimeter 73 a
di stance of 0.250 inch to 1.50 inches, nore preferably 0.50 inch to 1.0

inch, and TRskeePlfder Rtiyn 80 is%Bstanedly pEhRnbBRAlar tARIsBikiAL plakOForn 72,

preferably has a general curvature at 'its edge. 15 At the other end of the
¢ SETERRTI B |8, b1Sp L2 AN SRR B T Ol A EheaBR L "
gl%f aa?ndeaxg)cltt%imnge%tion 91 of the sole portion 64 of the aft-body 61. The heel lateral section 80 is
attached to the sole 64, both the ribbon 90 and the bottom section 91, as explained in greater
detail below. The heel lateral section 80 extends inward a distance, d’*’, from the perimeter 73 a
distance of 0.250 inch to 1.50 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.
135 At the other end of the face component 60 is the toe lateral section 82. The toe iateral
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



in greater detail below. The toe |ateral section 82 extends inward a

di stance, d", fromthe perineter 73 a distance of 0.250 inch to 1.50

i nches, nore preferably 0.75 inch to 1.30 inch, and nobst preferably 1.20

inch. The toe | ateral section 80 preferably has a general curvature at its
20 edge: The lower lateral section 78 extends inward, toward the afbptzbkody .

61, a & tABG bl ©.56TERUE | H10anaQlRd fbst bréfckatily ofcer r ed
errbodlfrprélﬁqtj ‘i&ﬁgbg?g gﬁig?nr]ﬂne r?ﬂ??{ a}ﬁlce ranges 15 PU2055 1%rom Oy2 inch to

b 2 RSB A ft*ﬂ@é%ﬁ%%‘a*%érﬁé“;’ P hRE R IR ISKA U,

72 to the edge of the | ower Iateral section 78 eferred enbodi nent
the | el seetiany B bbaqurisred smpgdimengdhelogier &?f@h%eﬁﬁl@ 7%% BHRET SIVARILR ¢ j o

66 to the toe section 68. The lower lateral section 78 has a Iengph from
t he Sfiparthadedsedt®dnad6 tbhiee ®esedtiongtpl Bedowerlaieon sg@iontVSthas 9 length &oaithy a
mnimal | ength near the center of the striking plate section 72, and

i ngr eg&%ﬁeﬁepwsﬂm& REiKiAEpI8RGEERh BBthand pkdTerablsal mbgehi 1o fiGearlthe canbreof
portl n 64 has a sole undercut 64a for placenment under the return portion

74, Mheosehe O andod be Lavel-dal ahakd aeald ﬁssmgaq@meeam sect i on

s’ec i are tac to each other as expl ai ned
in greater detail below. 10 The aft-b 61l is osed
non- met al ARE 671 RPTOH Gk as 35Pie ‘H‘dE@Hbg‘g‘%/@éplaF@fP |“§ ertgﬁﬁe 6“?‘} Yfgous

fiber pre-preg material (including thernosetting materials or a
t her nifht aslti6¢ ami ther lowes latayal setrgonr &% itlng) heeDtatrsal speftasy §0aansl the foet lptera sectisady 61
i nclude other thernosetting naterials or other thernoplastic naterials

such 83 atdUiRehab@adt ekl &SexpHiteddihigrddiietalbelav.pr ef er abl y manuf act ur ed
t hrough bl adder-nol di ng, resin transfer nolding, resin infusion,

10 The aft-body 61 is preferably composed of a non-metal material, preferably a composite
material such as continuous fiber pre-preg material (including thermosetting materials or a
thermoplastic materials for the resin). Other materials for the aft-body 61 include other
thermosetting materials or other thermoplastic materials such as injectable plastics. The aft-body
61 is preferably manufactured through bladder-molding, resin transfer moldmo resin infusion,

15  injection molding, compression molding, or a simiiar 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.

16



15 injection nolding, conpression nolding, or a simlar process. In a
preferred process, the face conponent 60, with an adhesive on the interior
surface of the return portion 74, is placed within a nold with a preform
of the aft-body 61 for bladder nolding. The return portion 74 is placed
and fitted into the undercut portions 62a and 64a. Al so, the adhesfY&tay
be pl Attedatively, oam tapge seat asgyso] Dyrspepenayhg upkized Witk eRIASE} VENHM:| ude

t hernosetting adhesives in a liquid or a 20 film medium A preferred

adhesi ve i sp@iddier RPldced Wairtthe poXywiatetlobyf Bdpoiforlt ambfapotompordnhé@s ot a
under the brand names DP420NS and DP460NS. Ot her alternative adhesives

i ncl ude, . _nodi fi V| Iy QUi [ i ' I d by
R U T A R o RV Wi

may be utilized with the present inventiopn. A.bladder, i Lihin the
hol | o%crrss &k af-bedy ¢ hie the chs CHPRABETY g@e ‘g@%%}h"eelrl?f’ q‘%‘*o?ﬁ'bé‘??gé ?‘gse‘%?éés&s%r i zed
wthin the nold, which is also subject to heating. The co-nnlding process
secur s fadescoafonbuchp Bingtan adhesivea s meshpusaltseeged 19 N8 reEm RATQD /¢he
aft-body 61 is bonded to 5 the face conponent 60 using an adhesive, or
nmechani cal a¥ s§&HIEEIG. O, tHigetuet pértiop T toveriapd4he Asdestiopartions BR&and64a he
return portion 74 overlaps the undercut portions 62a and 64a a distance

Lo, “’E‘fsfﬁcgig,g»?gggﬂ%ﬁ&@g?@%@ﬂ%@o% hddB 110D hel)QnéraGhofeaBlrapse ffesabl y

ranges from inch, and is nost preferably 0.50 inch. An
annul ar_gap 170_is created betwee n,edge f %% RO LiQRH2 and
The-soreTaBriel b e SAas SecubeabsTar Toe ol sP 10 B G RoL 0t
annul ar gap 170 has a distance Lg that preferabl ranges_froa10.020 inch to
0. 100an adge, 190mfehperofarpepian 6 g BeGog POFEN 4% 200 87 895enR, O fARGre M st
preferably 0.060 inch. A projection 175 from an upper surface of the
upsler garkioRom! iTRSInGRar gpdl BAas astiaimdeduerbatpreferably ranges from 0.020 inch to
0.100 inch, more preferably from 0.050 inch to 0.070 inch, and is most preferably 0.060 inch. A
projection 175 from an upper surface of the undercut portions 62a and 64a establishes a
minimum bond thickness between the interior surface of the return portion 74 and the upper
surface of the undercut portions 62a and 64a. The bond thickness preferably ranges from 0.002
15  inch to0.100 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 0£0.010 to 0.100 inch, more preferably
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m ni mum bond t hi ckness between the interior surface of the return portion
74 and the upper surface of the undercut portions 62a and 64a. The bond

t hi ckness preferably ranges from 0.002 15 inch to 0.100 inch, nore
preferably ranges from0.005 inch to 0.040 inch, and is nost preferably
0.030 inch. A liquid adhesive 200 preferably secures the aft body B20%60 the
f ace ix trepramgendf GOR S inéh ke@ 67 hinchdeyen h8Ge preferhklyim therrenge ¢fdt.93%inch BoX04hd 64a
may be sealed to prevent the liquid adhesive fromentering the hollow

i Nt eRAGN, afkBmobl feSterably had hickfAs oF4©334k3h. TAE solt 4brtindb4] Aclidihgiher at e a
preferred enbodi nent of 20 the aft-body 61. The crown portion 62 of the

aft-.b 1S | . .
71 boREeY iy EEREE apYoRE LR, DOVAIE 1 AbBRE ferpp AU NS UOoRE ) e
crown portion 62 preferahly has t hi ck i n .range of 0.010.to 0.100
i nch,seshond lpp %rfﬂélbfﬁﬁ?s 1%‘”?@?@%@ tﬁ? FF“tgﬁQPgii%ép gﬁB@@s%o%we eBaQDéY i nch,
even nore preferably in the range of 0.028 inch to 0.040 inch, and nost

pb ef eargs|of RS inch to CRTHERSh,ofved NEBSpiefrsably Théegangs PdkA38oncks®, 0.94Htingli ng
the bottom section 91 and the optional ribbon 90 which is substantially

per paRdintst prefdrably has hetitiants snoivmcRl, preferably has a thickness in the
range of 0.010 to 0.100 inch, nore preferably in the 5 range of 0.025 inch

to 0.070 hGhoEued RELRs ARbyay 19 cbfiBol frafly 4 HeD6 pre e, 040
inch, an St pr eFrg@él F{% ﬁas a tﬁ?ycﬁﬁesgooe?rlgsﬁga? ch. 1|en82p p(rbé%ér red
enbodi nent, .the aft-hody is c osed of | ugal it f Les .of . pre-preg,
typi CHIF {Ys*il&"b?e"&’é\?g?ﬁ’ﬁ?‘i‘baé, Shont i D5 Baffat Smert o2t Bt B0 lper
6,248,025, entitled Conposite Golf Head And Method OF Manufacturing, which
i s hérammyositacoi pideast nd blethas @F Mapelfagring, whish erhtaretstipcorpprateddutrsieraicet i on
91 is generally convex toward the crown portion 62. The sole
10 inits entirety. The bottom section 91 is generally convex toward the crown portion 62. The sole

portion 64 of the aft-body 61 optionally has a recess 93 for attachment of a sole plate 95 thereto.

The sole plate is preferably attached with a pressure sensitive adhesive such as a polyethylene

foam acrylic adhesive sold by the 3M company. The sole plate 95 is preferably composed of a

light weight metal such as aluminum, titanium or titanium alloy. Alternatively, the sole plate 95
15  is composed of a durable piastic 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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portion 64 of the aft-body 61 optionally has a recess 93 for attachnent of
a sole plate 95 thereto. The sole plate is preferably attached with a
pressure sensitive adhesive such as a pol yethylene foam acrylic adhesive
sold by the 3M conpany. The sole plate 95 is preferably conposed of a
light weight metal such as alunminum titaniumor titaniumalloy, FPU2053

Al t ermehianishlsecuring tsehneqyss aehalpwi migrior ddgpbedioss! 54 1y nggaﬂdebypéy Bese} wall
material. The sole plate 95 may have graphics thereon for designation of

t he bnandatahred alkpansk bt fromFihGap&rmirk 5036 teet sote pdventedl | va prefeeredor 46 of
the club head 42 of the present invention. The hosel 54 is disposed within

the Q%ﬂq%‘ﬁ‘ghﬂ%@%ihggel% laz@chgei Pbtoéf@égéj hehedl IRRF s&@tioh 36 thaely eevpgaent  60.

1] L
The hoSe e conpose a Simlar material to the face conmponent

60, and. is_20 preferably red to,t face n . | di ng
or theigi i%.get’ﬂ%@n H@Melé’ﬁﬁﬁgb ari]l%sthe hﬁeg??tgﬁaﬁ%etﬁg\g\?ngﬁ' ?ﬁée Sl%%‘r A}rée]t{si o%lag t he
face conponent 60. Additionally, the hosel may be conposed of a ..

nén- swithinarhoseltinsaral 2 1t that s ﬁ§ppsegm1tmmmhosahﬁy§€b@é}9$ﬂ##& i deser

ot her 18 PU2055 nechanical securing techniques. A hollow interior 118 of
t he hpsgk dedribad tleéd-padifyUdsS. Parat Applidatiot 2umbea09/662 481 Afiled paiugysttibe
fromthe aperture 59 to the sole potion 64. In a preferred enbodi nent, the

hosel 205%%@&%@ Glaes 1l ENERIEL hbe wigel pdraha: ahrtsae hieaby S othaarbyy! eavi ng

a voli tween the hosel wall 120 and the heel lateral section 80. The

shaft 48 is di sposed .5 within a ho i t : i j : it hi
Che Hstarid, Taieh B el Tl B E ol B8R nd i Hrark BofllohPOAR grir S 1

- di U. S. Patent | jcati Nunt 091652, 491, fil A t 31,
00Dt Farlcemptintde abt tokind PSS BT To e R st et Syl S S o sy

incorporated by reference. Further, the hosel 54 is |ocated rearward from
tive sémbddimgniptiati®splardt is disp@@dithl 25 ideh reapward from the striking plate portion 72.

As shown in FIG. 7, a weighting member 122 is preferably disposed within the hollow
interior 46 of the club head 42. In a preferred embodiment, the weighting member 122 is
disposed on the interior surface of the ribbon section 90 of the sole portion 64 in order to increase
the moment of inertia and control the center of gravity of the golf club head 42. However, those

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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all ow for conpliance of the striking plate portion 72 during inpact with a
golf ball. In one 10 enbodi nent, the hosel 54 is disposed 0.125 inch
rearward fromthe striking plate portion 72. As shown in FIG 7, a

wei ghting menber 122 is preferably disposed within the hollow interior 46
of the club head 42. In a preferred enbodi ment, the weighting nenmb&F2%22 s
di spomeignalnveipitingmemberwiiut deparing frim the pinps a8d spird Rf 8’@ REesephiaveR|an.
portion 64 in order to increase the noment of inertia and control the
center of mraptkfeyre@kmbbeingat fheveighheehbé? 1 22Hawerpbsed dfahee Weightingl ed i n
the pertinent art will recognize that the weighting nenber 122, and

addi t | hght,i [ [ he
ol ub (5Hngy TS 1320 HE T2 ek T BEIAARGIn U Bl oF pLeity oB e ook
inertia, of ofher jnheren erties of . th ol f. club 42 . The

wet gHeRir BRAbE selsporior PEREEh PRy At S Sdabt SritRe ™ Cant siope
polymers, or simlar weighting nechanisns such as described in co-pending
USS. weightrona®napipl 22band erionyrishi campopent E39g are all dispessdpisduniis ples 01999,
entitled A Conposite Golf Club Head Wth An Integral Weight Strip, and
her ebpreipieothpotarisde khe disfoarsection 900 Individunatlyy ety of Heosaghtshirposehts h224e

pertinent art will recognize that other high density materials may be
utilizpgd aaxﬁa%f}angigo BYRORPorafiRlth 90 @lar¥E beiThiably BN Iorathd 1b018 @B A Ng from
the scope and spirit of t%é present invention. In a preferred enbodi nent,

and 1998 DoAY GPE G BBICUL B SEE T We f CpBoPETERR fos WeRnl "

section 90 of the sole portion 64 of the aft-body 61. A heel wei%ht
conponaging fzes 5 grareeprr b cRRYFPIErSIS FH EERRE PAMBICHTaRCtEL WEF gFftc@blponent
122c are all disposed within the plies of pre-preg that conpose the ribbon
siect i oomI0grais e tubiatdnyimesas o 0F gtatns peetght ceunpoesnarsl meQ greferably 8.0
grams per cubic centimeters.
Each of the weight components 122a-c is preferably composed of a polymer material
ixitegrated with a metal material. The metal material is preferably selected from copper, tungsten,
steel, aluminum, tin, silver, gold, platinum, or the like. A preferred metal is tungsten due to its
15 high density. The polynier materiai is a thermoplastic or thermosetting polymer material. A
preferred polymer material is polyurethane, epoxy, nylon, pblyester, or similar materials. A most
preferred polymer material is a thermoplastic polyurethane. A preferred weight component 122a,
122b or 122¢ is an injection molded thermoplastic polyurethane integrated with tungsten to have
a density of 8.0 grams per cubic centimeters. In a preferred embodiment, each of the weight
20  components 122a-c are co@posed 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-¢ are composed of from 10 to 25 weight percent polyurethane and from 90 to 75 weight
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c has a mass ranging from10 granms to 30 grans, preferably from 14 granms to
25 granms, and nore preferably from 15 grans to 20 gans. Each of the wei ght
conponent s 122a-c has a density ranging fromb5 grans per cubic centineters
to 20 gans per cubic centineters, nore preferably 10 from 7 gans per cubic
centimeters to 12 gans per cubic centineters, and nost preferably BJ2055

gr anmpepent toogdten.centi neters. Each of the wei ght conponents 122a-c is
preferably conposed of a polyner material integrated with a netal

mat eri al . ProRrdWR}, @the WBIERI écthpdrneniafeb et akleyid S@ine gipedxitansty doipe! sectiomest en,
steel, . alumnum tin, silver, gold, platinum or the like. A preferred

met al_.i ’ i i A Lirfkind S @
her iR BiRch 2 hibull s Sk SR 10 e e TR S ne
material is. pqlyurethane, epoxy, nylon | yester, or. simlar, materials. A
most P BPRIRIE: pETVAtER Dratieidbsomeonents Bl apaortiy SRy glhag e A
preferred wei ght conmponent 122a, 122b or 122c is an injection nol ded

t Ber reglanstl of thotipbersdstine 90 nthe Jeeltsection Grofithagibehsaciom §Q.che toedesiiant y  of
8.0 grams per cubic centineters. In a preferred enbodi nent, each of the

wei ghgs otGhe abmaneeticn 96,2a a0y as@bmatipothectodf Allsopthe5deipin @mpoakntag23rec cent

pol yuret hane and from50 to 5 volunme percent tungsten. Also, in a

pr ef qﬁw Oﬁggp&migg‘gﬁ%ane%féacﬁ&hE{% Hplo S 100 Rioted 9ies. PHoRe SANBPEEd Of

from percent polyurethane and from90 to 75 weight 20
FromapBRBRFrery RSBttt g M R AREI RS o8B o 72
through the rear section 70 to the toe section 68 of the striking_ plate
por t icomppRentdIRare Withopedapartiis rem Misoisept andispat of thapresentyneriliehd T8¢ ong t he
r1((3)ar placement of the weighting components 122a-c allows for the moment of inertia of the golf club
head 40 to be optimized.
FIG. 12 illustrates a preferred embodiment of the face component of the golf club head of
the present invention. FIG. 12 illustrates the variation in the thickness of the striking plate
portion 72. The striking plate portion 72 is preferably partitioned into elliptical regions, each
15  having a different thickness. In a preferred embodiment in which the face component 60 1s
composed of a titanium or titanium alloy material, a central elliptical region 102 preferably has
the greatest thickness that ranges from 0.120 inch to 0.090 inch, preferably from 0.115 inch to
0.100 inch, and is most preferably 0.105 inch. The central elliptical region 102 preferably has a
uniform thickness. A first concentric region 104 preferably has the next greatest thickness that
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 concentric region 102 thickness to the periphery region 110 thickness. A periphery
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5 section 70 of the ribbon section 90, the heel section 66 of the ribbon
section 90, the toe section 68 of the ribbon section 90, or any
conbination thereof. Also, the weight conponents 122a-c rmay be positioned
parallel to each other as opposed to being positioned in series. Those
skilled in the pertinent art will recognize that other weighting f&E®fial s
may beegiti I 1 ¢ petfdrably hhethemiegtgreatess thodaess that RRgescirom OHBdtineleiod). 862 gelr om
the scope and spirit of the present invention. The 10 pl acenent of the

vei ghth 2% G0RREBALE d872Rmeh aHeOMFiafion irl the tHIBKRES obthe bifiking plavipottivn 2ol f
club head 40°to be optimzed. FIG 12 illustrates a preferred enbodi nent
of the,fac onent.. o f. G ) 8 i.vent | FI G
T2 i1 e TraBU BRARRpRipt o Poldepltadin BERenh 171 DERGERGHE plalbyfitor T2
portion 72. The striking plate portion 72 is preferabl artitioned into
el | i pthesely magiamag healaingorehing srixing nlite P@ﬁ{%nﬁf i‘ﬁlklﬁlég . eSPﬂnc(Esf BieFerred
enbodi nent in which the face conponent 60 is ‘conposed of a titanium or

t i §anienengzlléssyo pmpHbialland a cretarcattficlent pf jesthtioreyitbautrodudyrathe datsbilityi a8
the greatest thickness that ranges from0.120 inch to 0.090 i nch,
prefquphﬁk&@qﬂmgpgégnhggh to 0.100 inch, and is nost preferably 0.105
inch. The central elliptical region 102 preferably has a uniform

t hi ckness. fitst i ' r r h n .gr eat est
Lhi ckness £1%t |58 T ERBEE B Al e B B o S o
0.100 inch.to 0.086 inch, and.is st preferably 0.088 inch. The first
concefFRCEiRei 9f Stﬁ‘rké‘f?eﬁqétﬁlPg?“l‘Pégi;t[‘)atsrﬁné:Eﬂ%@sehHﬁﬁgl rteglgﬁgiO? iwg’ﬁ%h P geirr?bl}’ he
first concentric region.102.thickness to the periphery region 110

t hi ckrhes the ghegvent itpblareps that RERESHEom Oelgi0onched. ¢ leineh, H5¢ K rahgsfr@rné)- Héynch
greatest thickness that ranges from0.082 inch to 0.062 inch, and is nost

pnef ergbl1no@adh! 3nd RGHost PRsTerdBlyi (At 0 OiRch. MHehentbdlietliieabregiont 1102 psdfeiakiyrigsl at e
portion 72

uniform thickness. A first concentric region 104 preferably has the next greatest thickness that
ranges from 0.110 iﬁch to 0.090 inch, preferably from 0.104 inch to 0.094 inch, and is most
preferably 0.098 inch. A second concentric region 106 preferably has the next greatest thickness
that ranges from 0.100 inch to 0.080 inch, preferably from 0.095 inch to 0.085 inch, and is most
i5  preferably 0.088 inch. A third concentric region 108 preferably has the next gieuizst thickness
that ranges from 0.090 inch to 0.070 inch, preferably from 0.083 inch to 0.073 inch, and is most
preferably 0.080 inch. The concentric regions preferably each have a thickness that transitions
from one adjacent region to another. A periphery region 110 preferably has the next greatest
thickness that ranges from 0.072 inch to 0.061 inch. The periphery region includes toe periphery
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 enhancing the flexibility of the striking plate portion 72 which corresponds to
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allows for the greatest thickness to be localized in the center 111 of the
striking plate portion 72 thereby maintaining the flexibility of the
striking plate portion 72 which corresponds to less 5 energy loss to a golf
ball and a greater coefficient of restitution w thout reducing the
durability of the striking plate portion 72. FIG 12A illustrat ePUais

al t elesatrievgy esbdi gaifibalf and ¢ reattnoe{foapafeestit@®n. I n this enbodi nent, the
striking plate portion 72 has an central elliptical region 102 which

prefer ab'%& ﬂ%ﬁoﬁ@pﬁ@ﬁﬁ&? the At G RpBRedt Hatis bﬁﬂ&ﬁslyfﬂ) i Gro#2@rddnsimétal 0. 090
inch, pre erab y from0.115 inch 10 to 0.100 i nch, is nost preferably

0. 105 entral .ellipti rm

t hi d{’ﬁﬁa&gr| (B\nﬁ' prreg ITe(‘,ioka Sreing P'iogesrs gglji A %‘%D% %ﬁler a {@J,%PJ%? ?ﬁg‘g girécgt est

t hi ckness that ranges from0.110Q _in 0.0.090 inc ef er m 0. 104
i nchpensling Yoy PrisahApakigatios Wer Oﬁﬁégéﬁi’bﬁlﬁdwm 12 %(% Op ety ?Egr% ti%ﬁcent ric
region 106 preferably has the next greatest thickness that ranges from

(5 10Boi ProbessingA S&tking Blate Pored EodfbCipbtHaah gdigsetnipporporaedissefencise itand i s
nost i 5 preferably 0.088 inch. Athird concentric region 108 preferably has

the ﬂ?éﬁtlrgﬂ'yeﬁﬁt@ﬁiatlbélzcﬂﬁe 5% coinpaherdt 809 6ast oM PoASdDmietat in 4 method éch axch,
preferably“from0.083 inch to 073 inch, and is nost preferably O. 080

![ P ggg’l ThEﬁ Ex?ncepos{-l;v%x rcgsglngrfﬁetﬁé %pétéﬁ tgi”‘?d? @\t c@sntn 1§: frbl lﬁ?a&umn

T ons T o dne cen reglon t'o anothér. ery fegion 110

referably. has_the next greatest kness. t hat n10 072 i.nch to
0. 0691 7 H@ﬁmmm@%w&ﬁén%tme@mllqvneﬂpﬁarégtat%amﬁ@r41%3@% 5y and

heel periphery region 110b. The variation in the thickness of the striking
pl at éorgingy anidom4 TRamiundascdstng.t he greatest thickness to be distributed in
the center 111 of the striking plate portion 72 thereby enhancing the

fd exi bi | i Wadafonhh@etiods Kirgarpfateineaht foe cdRpohém 60dnlndsponds the f4ee2055

| ess energy loss to a golf ball and a greater coefficient of restitution.

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= vazvy
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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As mentioned previously, the face conponent 60 is preferably forged froma
rod of metal material. One preferred forging process for manufacturing the
face conponent is set- forth in co- pending U S. Patent Application Nunber
09, 548,531, filed on April 13, 2000, entitled Method 5 For Processing A
Striking Plate For A Golf C ub Head, and hereby incorporated by repemwsnce

N idgce R det @by is bk RibRhd VeloYity ][ulaeaffea@@pa@amcu‘fm g80bils fromsthe Ficef il t en
netal in a rret hod such as the well-known | ost-wax casting nmethod. The

met alcéuboléeag b e lfﬁflf%l&&g} Jﬁﬁ%@ %e%@.{ﬁ}ﬁ%’)gtﬁ?'hl%r%malpﬁorﬁ thd £20b e RldbOY

such beta titani um

alloy for for g, .and 6-4 titaniumfor, ca i‘'onal methods for
rranufhéé@’tﬂ“idr?g‘s&“?e e@&#ﬁ%ﬁ&ﬁmé’GW%e|%%§%5ﬂWfé3FAggf% conmponent 60
froma flat sheet of nmetal, super-plastic formng the face conponent 60
from a fl afhe whestofefarerbnated betehn ptngndHe) foaswsternspithentene@yfddition. sol i d
bl ock of nmetal, electrochemcal mlling the face froma forged pre-form

apd !Tﬂeeto_emw&rﬂ@f kstiflgi ok, Toes matéeial fuchtabersofietdyad putty Roluldise shaf Fersj on
bondi ng titanium sheets to yield a variable face thickness face and then 15

supe r\ﬁﬁ.\‘f’esfo'r %ipgﬂﬁmfg?stfmﬁatpﬁﬁs@ﬂére nB\éﬁgx{g:yQ@lo's asd fe60t ijde,%m?atlgﬁl the Ghip head

t hat Icient of restit on t ereby enab Ing for greater

di sta ce of hit. with the
| nveriie omoul%ﬁsqéi) APF prefi iorentBs PR £ e O TPape A ss e, of B Pusin
"COR'") is determned by the follow ng equation: 20.e =V, -Vi U -U
wher gnging fiom @.8é te DY, kemepsueadomidercopveBiongbteptgoadtions2 i s the gol f bal |
velocity prior to inpact 23

The coefficient of restitution of the club head 42 of the present invention under standard

10  USGA test conditions with a given ball ranges from approximately 0.81 to 0.94, preferably

ranges from 0.83 to 0.883 and is most preferably 0.87.
Additionally, the striking plate portion 72 of the face component 60 has a smaller aspect

ratio than face plates of the prior art. The aspect ratio as used herein is defined as the width, “w”,
of the face divided by the height, “h”, of the face, as shown in FIG. 1A. In oné preferred

i3  embodiment, the width w is 78 millimeiers and the height h is 48 milliineters giving an aspect
ratio of 1.625. In conventional golf club heads, the aspect ratio is usually much greater than 1.
For example, the original GREAT BIG BERTHA® driver had an aspect 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 6.3
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PU2055 which is zero; v, is the club head velocity just after separation
of the golf ball fromthe face of the «club head; v2 is the golf ball
velocity just after separation of the golf ball fromthe face of the club
head; and e is the coefficient of restitution between the golf ball and the
club face. The values of e are linmted between zero and 1.0 for sysV¥ss

Wi t h qaenackgy, adidnbdt@eeferablyhen @edqhareiincies of 6.0sguart indhess, e, for a

mat erial such as a soft clay or putty would be near zero, while for a

perfectly q*h@%idb%égaue rdfﬁ#e: préQaat ﬁv&ﬁlo%rh%ogaés laSgré &t vohEma tHaASWIib Réad of
def ormati on, the val ue e would be 1.0. The present invention provides a

L SRR IR RSl el SShA D S AT Bk O o4

restitution of the club head 42 of the present invention under standard 10
USGA Tesvolumsdif theotigb qurﬂ@fghwwsmmveﬂﬁwg@g?%%W&BBFB&W&P%@WFP 81 to
0.94, preferably ranges fromO0.83 to 0.883 and is nost preferably 0.87.
Addi t 6@halbiycentiresters, rank inmaye predtrebly oartges firo3 WX cublecentiowtars pdiieubi6e0 has a
smal |l er aspect ratio than face plates of the prior art. The aspect ratio

as usgdhifh&s, rbvhﬁ ﬁgﬁérhﬁ‘l?@6@%u&b%eﬁﬁrﬂét9vs t0 805 cutidt cértindtas ardi mbsigdefbpabiyne

hei ght, "h" facé, as shown in FIG IA 1In one preferred 15
errbodjlirgsntb,c d V\/léjrth wis 78 millinmeters and the height h is 48

milli s '@D\/llnhe an aspect ratio of 1.625. In conventional golf club
heads, the_aspect ratio is usually much greater thag_l For exa%é t he
ori gi nal GREATaE ¢ BERPRACA] 4%19”’6@??5@‘ %ﬁe“é’é’ﬁé%rt"“‘ﬁ Oofth 1§t grumg o

striking plate portion 72 of the present invention has an aspect ratio that
i s noggmeapreferstigmanked fromTlie @spe &t 2G5agrams,cindtohest prederebly framy &A@ igams to
preferably ranges from1l.0 to 1.7. One enbodi ment has 20 an aspect ratio of

LB Tbeosbdsi PrdtrablyaitR MY ddnonért 60 hdshenk ety roMeIU dreis k1 MP§rams,
circular than faces of the prior art. The face area of the striki ng pI ate

porti %%rggre?eral}l;)?an%{nisﬁ&% 65 Qgrﬁ'ﬂg {0055 ér%g,eﬁet more preferably Erom 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 135 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 S 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 5 grams, may be injected into the hollow interior 46 of the golf club

head 42 for selective weighting thereof.
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from4.00 square inches to 7.50 square inches, nore preferably from5.00
square inches to 6.5 24 PU2055 square inches, and nost preferably from5.8
square inches to 6.0 square inches. The club head 42 of the present
invention also has a greater volune than a club head of the prior art
while maintaining a weight that is substantially equivalent to theaues the

prior art The dogh\o@kheBuheddn o bhdealing?lat pohieny2as eind rehnseetién ofthe anges
from 290 cubic centinmeters to 5 600 cubic centineters, and nore preferably

r anga%gfgﬁfayzﬂggrge% gtgb%rﬁ@g%ae%foﬁ{ §0LRHRLQ £4BhGhes CRALE Hf%%teﬂr'éferaa%‘(frggt

prefer ntieters to 395 cubic centineters, an

preferably 85 .cuhl.¢ nt i ers., The mass, of..the cl.ub head 42 of .t he
presE’ﬁﬁeﬁ' W@ﬁﬁ‘%ﬁ’ B—ang&qqlﬁ?gg%ﬁwgaﬁuéedz\géﬂc s PgB?ﬂﬁg?’;ﬂS‘F raP&?’nges
from 175 gr ams to 205 gans, and nost prefer abl¥ from190 grams tg 10 200
gr ansngey GowrZadinches todd.§ inches anp inmast peeferihly Do0nshes: ahhe Hadthy o 59 the ans
to 110 granms, nore preferably ranging from65 grans to 95 grans, yet nore

5 ef elubleyd #2 Giony e 6esBRLiGD69E thgdiesl, seatich Gbptefqyatd earaps fromds.¢ imvhes toThe
aft-body 61 (w thout weighting) has a nass preferably ranging from 10 gans

to 6 ,e{%@{.‘ b Y hdee 15 grans to 50 gans, and nost preferably
35 grg'z(a)%éa?%’ ggﬁr%ﬁ%%bmié ting nmenber 122 (preferably conposed of three

15 separa i ghti ers, 122a, .122b and c% has_ .a S ef erabiy
rangi ng f%gﬁggf(fp%ﬂg\ H‘f"‘ggirﬁ eg?’%ﬁrg f TR ?ugg’lég% ﬁnf/erforf grr%q%% Oé?lgen%oef{ o 80
gans, and nost preferably 60 grans. _The interior hosel 54 preferahly a
mas s clybdead-abhg axesnginatiz pusfes SHREHE Yoarwl o T her, axipfdensis drost Hisisyriking om 5
grans to 15 granms, and nost preferably 12. grams. The sole plate 95
pr ef prasdportian MAslsrougit dfectentat yf gramyy, (G fandre Shegreans thog@0clgbaesd 42oTke
preferably from5 gans to 15 gans, and
10 Y axis extends from the toe section 68 of the golf club head 42 through the center of gravity, CG,
and to the heel section 66 of the golf club head 42. The Z axis extends from the crown portion
62 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 Nurnber 09/796,951, filed on February 27, 2001, entitled High Moment Of Iiertia
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20 nost preferably 8 granms. Additionally, epoxy, or other |ike flowable
materials, in an anobunt. ranging fromO0.5 grans to 5 grans, nay be injected
intothe hollowinterior 46 of the golf club head 42 for selective

wei ghting thereof. 25 PU2055 The depth of the club head 42 fromthe
striking plate portion 72 to the rear section of the crown portionflBgs

pr ef Goatpoyite GofeGluby amh lrébyiincdrperated by.réferanchisits entigetys lhoshafiys pfesendbity 3. 5
i nches. The height, "H', of the club head 42, as neasured while in striking

pOS' i ;%quvgti %ﬁ&te%‘?icxd WANOESe] é&@@at@tag alﬁttﬂat&ua@oﬁfaéest Hehabto Ao dxdsoftmst
prefera |nches The w d , "W, of the 5 club head 42fromthetoe

nenasl i%dh% EtheR 456y SR R Bt 8B A bR bieles Lo, ©

axes of inertia through t he cent er of gravity of the | f head. The
axes wsight distmbution of thrgel§pb dgakwhen Higgoit Ch’I‘Eh‘é‘aafl YIRS Cg B?f§§° Fom t he
striking plate portion 72 through the center of gravity, CG and to the
rear spfiultdneowsdy indveighbdaldng 2 paifiivelat dirxctami theekt¥endg dineomert-he t oe secti on
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 fromthe crown
portion 62 through the center of gravity, CG and to the sole portion 64.
As defined in Golf Club Design, Fitting, Alteration & Repair, 4t' Edition,
by Ral ph Maltby, the center of gravity, or center of mass, of the golf
club head is a point inside of the clu 15 head det ermi ned by the vertical
intersection of two or nore points W&t he club head bal ances when
suspended. A nore thorough explanation of this definition of the center of

gr aViHeadi $ Vinhoue deMass GHidad®Meds DBssicrast Mass t i GQR Al Metegial gnPRcgsplair .
Ex.1 | 430cc 270g 197g 73¢g 0.85 Ti 6-4 cast
Ex.2 | 510cc 285¢g 200g 85¢ 0.896 | Ti 10-2-3 | Machnd
Ex.3 | 385cc 285¢ 198¢ | 84g 0.884 | Ti Alloy | Forged
10
Table Two
Head Ixx lyy Izz Ixy Ixz Iyz
Ex.1 2800 2545 4283 197 7 128
Ex. 2 | 3232 2631 4263 230 - -116 246
Ex. 3 2700 2200 3600 37 21 320
15 Table One lists the volume of the golf club heads 42, the overall weight, the weight of the

head without weight members, the mass of the weight member 122, the coefficient of restitution

(“COR”) on a scale from 0 to 1 using the USGA standard test, the material of the face
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The center of gravity and the nonent of inertia of a golf club head 42 are

preferably neasured using a test franme (XT, YT, ZT), and then transformnmed

to a head frame (XH, YH, ZH), as 20 shown in FIGS. 11 and 11 A The center

of gravity of a golf club head may be obtained using a center of raV|ty
ndi Eg

tabl e having two wei ght scal es thereon, as discl osed e ‘g
Pat eS¥MPOREHH Prchitie ProgashHoE magafagsing the fagg F%PWHFZE@ MP%P Ktitled
Hi gh Monent O Inertia 26 PU2055 Conposite Golf C ub, and hereby

i ncoreptimates golfyclubeicad dd vath the itatal adult weighing 270 grambathe fase pompemnt 60is i s
renoved and replaced wth a hosel cube that has a nmultitude of faces nornal

to thenpsesors cdshatanfeh fTiGlahaherd. THI afebodyel WRbabbsaf oftdusdihyf ofgiied head,

the scal es allow one to deterni ne the weight distribution of the golf cl ub

head fgg@gfé he[’h%OcJoflf wy aﬁ% asal agad o gaega{@gggg@fﬁgiaﬁwsam&egﬂgggﬁey and

welg a°par i cur |rec I on; rection

o e M 0 S MR O s ey 400
Machnd 0 884 Ti Alloy Forged g Ex. 3 385cc 285 198g 84 10 Table Two Head
| xx headof gxarxyle Ilxg 2114 inches, and the distance “w ” 1s 3.46 inches. Example 2 is a 510 cubic
centimeter golf club head 42 with the total golf club weighing 285 grams. The face component
60 is composed of a forged titanium alloy material, Ti 10-2-3. The aft body 61 is composed of a
plurality of plies of pre-preg. The bulge radius is 11 inches and the roll radius is 10 inches. The
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  radiusis 10 inches. The veriical 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.

2y

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, [zz, about the Z axis for the golf club head 42 of the
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Ex.1 2800 2545 4283 197 7 128 Ex.2 3232 2631 4263 230 -116 246 Ex. 3 2700
2200 3600 37 21 320 15 Table One lists the volunme of the golf club heads
42, the overall weight, the weight of the head w thout weight nenbers, the
mass of the weight nenber 122, the coefficient of restitution ("Cgﬁ%:%on a
scale fromO to 1 using the U standard test, th teri of 4 he e 27
PUZOSBFGS%H%W@HP,WIHHH‘&GF@%?g(c({@s‘%mfg@rsa%gﬁﬁfnac?rﬁ%qrﬁﬂ%ﬁ@ ‘J?@LO@'%ntﬁonent 60.
Exanple 1 is a 430 cubic centineter golf club head 42 with the total club
wei ghibe02d0’, gnd meast Frederhlaly droo ipHigesm” ©GH258g-cmonPrsmament of igersie, Iyyt ani um
Ti 6-4 material. The aft body 61 is conposed of a plurality of plies of

pr e- paB&ut tHOe &Y for eleudlhaasindid 4106 the pebént anghtonvilgtage frotte Y5 GRscrAN® a
lie of 54 degrees. The 5 bulge radius Is 11 inches and the roll radius is

10 in ) ' j e. hinf.ih LS 2.14
nchod SGeope G Bm S EPERER 1o BO@erh nd R prpRR I ro R BB
centine@gr golf club head 42 with the total golf club weighing 285 grans.
The f&¢ &6fponent 60 is conposed of a forged titaniumalloy material, Ti
10-2-3. The aft body 61 is conposed of a _?Iurality.of plies of pre-preg.
The bul ge Faetnube fosegoing i dhesdiesedithehdosetkilladaiaithe perynany artivAlascognine the
vertical distance "h" of the club head of exanple 2 is 2.54 inches, and the
di st angRitoréusi a8lvEn@mennNeh@s. intiaionlaad 3iil seadilP dbdearshnd time whilaeheepregemt f ¢l ub
head 42 with the total golf club weighing 198 granms. The face conponent 60

IS Co%ﬁggn ks eﬁﬁ%gﬁ%eﬁ:&iﬁ ?ﬁlbami@ﬁ b arﬁ‘éf@ﬁb@_&rxﬁbo&-iﬁﬁn?‘{hrere}%‘ﬂ%d%ér5

conpos a plurality o Ies of pre-preg. e golf club head 42 has a

ll(iftS iean%!glgneéxlog[sdl lltuﬁtéaetgg)?r}eglg%gcson?pnaglyl%gldra?wi%fgs,%%m%? rs% g.r'lge-g,ht%ogllﬁlc Ei"onrsaaglldus I'S

10  substitutions of equivalents may be made therein without departing from the spirit and scope of
this invention which is intended to be unlimited by the foregoing except as may appear in the
following appended claims. Therefore, the embodiments of the invention in which an exclusive

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



15 radius is 10 inches, The vertical distance "h" of the club head of
.exanple 3 is 2.16 inches, and the distance "W' is 3.60 inches. Table Two
lists-the nmonment of inértia for exenplary golf club heads 42 of Table One.
-The nmonent of inertia is given in grans-centineter squared ("g-cm"). For
exanple 1, the center of gravity is located at 0.901 inch in the XPU2055
direction, 0.696 inch in the Y dire&li&MSand 20 1.043 inches in the Z
direction. For exanple 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 nonent of inertia. 1zz, about the Z axis for the

gol f c¢f ub h&%@lf‘b?uﬂeah'&%mfp@i@inEUZO% present invention will range from
2800g-cn? to 5000g-cn?, preferably from 3000g-cn2 to 4500g-cn2, and nost

preferably from 3750g-cn? to 42509-cn?.. The nt. of .jnerti I about
the Y axis for t%écﬁg??lpﬁ?ﬂlgc?fgg gf?%fmﬁ%m6&%ﬁ%eqaifve%?ﬁcéﬁgr\¥\lp?¥%} ange
from 1500g-cn2 to 2750g-cnR, preferably from 2000g-cn? to 2400g-cn?2, and
most praing stking pletmpetomEndfrefusn Bonenhe sHKingRlals RorEos bavars? Ergdinsss ig
believed that those skilled in the pertinent art will recognize the

mer i t cthé eange @601 0 émehnto 00250 inets andnthe m¢tinorpaariich dvihg a dackreys angmgdtaamd t hat
whil e the present invention has been described in association with a

pr ef erg grh gk esd 780 indhh Blegefum ot oR bRRAding ARRYIHTE Rirfing b.0S incatted. 5 Mchdie

acconpanyi ng draw ngs, nunerous changes, nodifications and 10 substitutions

of equival ent.s may .he e therein wthout departing fromthe spirit and
scopeu%(?m ata%flgleit%%ﬂﬁ%ﬁ ip&%ef’%r%ioﬁ’tgrqided to be unlimted by the foregoing
except as nmay appear in the follow ng append?é_&lé%ns. Therefore, the

i

enbodi ments of tHeA-BOEnEqTBPOSEH OhA FRRP A CaREFT body having a crown

10  portion, a sole portion and a ribbon portion, the aft-body attached to the retumn portion of the face

component;

wherein the golf club head has a coefficient of restitution of 0.80 to 0.94.

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

15  inthe range of 0.055 inch to 0.125 wch.

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.



property or privilege.is clained are defined in the follow ng appended

- claims. 29 PU2055 CLAIMS 1. A golf club head conprising: a face conponent
conposed of a titaniumalloy material, the face conponent 5 having striking
plate‘portion and a return portion, the striking plate portion having a
thickness in the range of 0.010 inch to 0.250 inch and the returnf ¥t i on
havi g a titeCdonRssh icad gesvgdihg tmany@m@ o0thie pedveding olapsowherein the wakipgplaten
portion extending a dlstance i-ng 0.25 inch to 1.5 inches froma
per|d§¥@¥1%¥aPH@”@U?V%Pﬁé“ﬁWé 3 ttion; and an aft-body conposed of a
conposite material, the aft body having a crown 10 portion, a sole portion
and a ribbon portion, the aft-body attached to the return portion of the
face conponent; wherein the golf cl ub head has a coefficient of

restitution of 0.80 to 0.94. 2. The If clu ead accordi 1
wher e6.n thEhesgqifqelub]bea@aaf@dlﬁéﬁq i"zer"ﬁ “é? Pf?ﬁeg'l? éms‘f SHef e Se&‘?‘é‘ ﬁj’g&‘g}

0. 055 inech, 1o thithéss Glithahé ke arae; mdhmj)onnhebmtml

whe reﬁ’ hascogceéjﬂe%‘ég%[%&ggy}{f?m has a thi Ckrres—s?n t he range of 0.060
inch to 0 111 inch. 20 4. The golf club head according to claiml1, 2 or 3
wherein the aft-body is conposed of a plurality of plies of pre-preg
material. 30 PU2055

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

portion comprises a central elliptical region having a base thickness, a first concentric region having a
first thickness wherein the base thickness is greater than the first thickness, a second concentric region
10 havinga 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 ahy 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 clairﬁs wherein the golf club head has a

volume ranging from 290 cubic centimeters to 600 cubic centimeters.

20

31



5. The golf club head according to any one of the preceding clains wherein
the striking plate portion has an aspect ratio no greater than 1.7. 6. The
gol f club head according to-any one of the preceding clains wherein the
striking plate 5 portion has concentric regions of varying thickness with

the thickest region in about the center. 7. The golf club head ac,Jwaﬁﬁg to
tﬁﬁema .

any ore of ThdwIfulelskaidngeaiag teanymeshapressdingtclaimp Hgeisinifie mogmsnt ¢ .
conprises a central. ellinptical, .regi | ) ' 5, a first
conceibopt ke #@@X&ﬁ?‘ﬁ‘&ﬁ%a&b E‘T‘aidrl% I%!f“%{lt(}:‘ E‘ﬁg(?s S % e%) giéﬁn%eﬁger %%lghge?t hi ckness is

greater than the first thickness, a second concentric region 10 having a
second t hi ckness wherein the first thickness is greater than the second

t hi ckness, 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
priecetii.ng Algolhdubvheade¢ampniseng:et urn portion has a thickness ranging from
0.025 inch to 0.150 inch. 9. The golf club head according to any one the
precedi ng cl ai g fadeeiogipontiteogpobedcofidtitaman 41y raatenal) thedagegoginegenty om 290
cubic centineters to 600 cubic centineters. 20 31 PU2055 10. The golf club

head Mﬁ%gg{l}?n% ﬁla?eryorﬁs'ﬁ’ ahd8 GRS tied Rdilg \Whies pbrtioh havimgihickadss in

inertia e l'zz axis of the golf club head is greater than 3000

Lot udaen 02t i artaf s eI RS A ndins AR
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 aft-body attached to the return portion of
the face component, the aft body having a thickness ranging from 0.015 inch to 0.100 inch;
a weighting member disposed within the ribbon of the aﬁ-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 lyy axis

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

20
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having striking plate-portion and a return portieon, the striking plate
portion having a thickness in the range of 0.010 .inch to 0.250 inch and
the return portion having a thickness ranging fromO0.0 10 inch to 0. 250
inch, the return portion extending a distance ranging 0.25 inch tOPQZ;%
inches - 10 froma perinmeter of the striking plate portion; and an a P-body
conposed of a plurality of plies of pre-preg, the aft body having a crown
portion, a sole portion and a ribbon portion, the aft-body attached to the
return portion of the face conponent, the aft body having a thickness
ranging fromO0.0 15 inch to 0.100 inch; a weighting nmenber di sposed within

t he ripbbom gbifth® rbd c@pising:he wei ghting 15 nmenber having a mass ranging
from 10 granms to 100 grans; wherein the nonent of inertia about the |zz

axi s through t h@gfa%%en?éongﬁt c%{nzlydsleé' of 8 metH] GPk&Tal L POrRPR8n gk 38 [fRRéA MBt er

squared, and t nertia about the lyy axis through the center

of gravity.is eater. than 1900 grans-_.centineter squared. 20, 32 PU2055
75, Tangaitiine Blaraatiobnpr s STiRe P ARt DO Eh et stee B ATl
material and conprising a return portion 5 and a striking pl ate portion,
t he surfade, thy soiking pjses PITEAN REIENAGS Aiomes hesl isertion e g lERYL saq i aoFor

surface, the striking plate portion extending froma heel section of the
gol f settivh dfehelgdifciabthesd, axemin extending heergdy nveirdi frotreapsriraetert the sekirendi ng
laterally inward froma perinmeter of the striking plate portion, the
retur HoRNtHB AL AT ibh hiSbink 2GRS R ONEi sHEARAb Bk 2R RppEReEtSed 0N and a
secoﬁgm§g§%%@’g%n%e§g%tla Iodg% se%tion, and an interigg tubing for

' ecels\ééor}l% “?eiglrlltar}cntambérhaet} allcg]&grrslegtrion, and an interior tubing for receiving a shaft, the interior

10  tubing engaging the upper section of the return portion and the lower section of the return
portion; and
an aft body composed of a plurality of plies of pre-preg, the aft body comprising
crown portion, a ribbon portion and a sole portion, the crown portion bonded to the upper section
of the return portion and the upper section of the return portion overlapping the crown portion a
i5  distance of at Ieast 0.25 inch, the sole portion bonded to the lower section of the return portion
and the lower section of the return portion overlapping the sole portion a distance of at least 0.25

inch.

20



10 tubi ng engagi ng the upper section of the return portion and the | ower
section of the return portion; and an aft body conposed of a plurality of
plies of pre-preg, the aft body conprising crown portion, a ribbon portion
and a Ssole portion, the crown portion bonded to the upper section pghsd he
return portion and the upper section of the return portion overlapping the
crown portion a i5 distance of at least 0.25 inch, the sole portion bonded
w the | ower section of the return portion and the |ower section of the
return portion overlapping the sole portion a distance of at |east 0.25
inch. 20 33 PU2055 13. A golf club head conprising: a face conponent
conpolsed oA galftclitaldadromipbiopgmat eri al , t he face conponent 5 having striking
plate portion and a return portion, the striking plate portion having a

thickness in tHgck 880t BorBpékeliRER titMitin 286y imacdtiankle faoe coraporrent porti on
havi ng a thickness ranging from 0.020 inch to 0.250 inch, the return

part int&(zr‘]/g}egx %)t?ﬁ}?riggﬂzsztt% rplgkéo%a?[h%ea Je?cf?ﬁ’h&gio& #he tsh{g&lﬁkel%lgte#oﬁiéﬁ a thie& in

peri I'ng plate porti oh, rn portion having a first
face weight nenber at an upper ction and a seconﬂ3 i ght men?gr at a
| ovierthe ER1EF §5.0. 0l Aanciio e S5 PElb ) (e SFPBURTOR DAY B BREREEE of
pre-preg, the aft body having a crown portion and a sole portion, the
af t - bbe0 ach sz ALA0irecht He rewrupertion exicoding f disience sanging Bep Hrérie - nahe
wei ghti ng nenber di sposed within the ribbon of the aft-body, the weighting
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
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;
i3 ' wherein ine moment of inertia about the Izz axis iuougi the center of gravity of
the golf club head is greater than 3000 grams- centimeter squared, and the moment of inertia

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

centimeter squared.

20



menber having a mass ranging from 30 grans to 100 grans; 15 wherein the
nmonment of inertia about the lzz axis through the center of cavity of the
golf club head is greater than 3000 granms- centinmeter squared, and the
monent of inertia about the Iyy axis through the center of gravit%U 9{5’. t he
golf club head is greater than 1900 grans- centineter squared. 20 /3 U2055
14. A golf club head conprising: a face conponent conposed of a titanium
alloy material, the face conponent having striking plate portion and a
r et urld. porA golfi clublead compmsigg:pl ate portion having a thickness in 5 the
range of 0.010 inch to 0.250 inch, the return portion extending a distance
rangi ng 0. 25 i ncfacé eompdnehnédigsostd oM dtapam oo emattial, tiee fate cdmpapept at e
portion, the return portion having a first face weight nmenber at an upper
- sectiop._and .a: ' NERhe iR RiorA i RidknbRdY
comgggﬁgo%ngﬁﬁﬁgﬁ?%h%@& I es %?ﬁ%?’g?%%ngffﬁg&é)? fh 0body having a crown
portion and ole portiaqgn, the aft-body. attached to the ret.ur i.on of
t fe ﬁ%ﬁ:@n@o&?}ﬁﬁé H@ﬁtt‘? E)\/’6% § r”é‘itlh ?}tehrgtué% P‘PXI(?P ﬁﬁﬁeﬂggﬁ %‘ﬁitmécev%?%n e B'rzg%%ﬂntg from
350 cubic centinmeters to 525 cubic centinmeters and a nmass ranging from 175
gr ans..1 mch@sfromanerinteter of the3griking 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.

15
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PU2055 15. A golf club head conprising: a face conponent conposed of a
forged titaniumalloy material and conprising a return portion and a
striking plate portion, the striking plate portion having concentric
regions of 5 varying thickness with the thickest regi on about thepgged er
of the striking plate portion, the striking plate portion extending froma
heel section of the golf club head to a toe section of the golf club head
and havi ng an aspect ratio no greater than 1.7, the return portion

ext erldi ng A Bak & hepdicARRAENEt | east 0.50 inch froma perineter of the
striking plate portion, the return portion_ extending laterally inward 360
degrees of the pfacé penponent cathposed of kiforgeplianamnpaliey Baterighindgompmisingtder i or
tubing for receiving a shaft, the interior tubing engaging an upper section
of t RemkepsHibn aﬁ@'ats&mn@Fﬁteqadr@mrths eeikimyplafe pobsort ledvitgicqoentrionegiamshfan
aft body conposed of a plurality of plies of pre-preg and having a

thic Kg%gx?% ﬂﬂ&&gkmlt{% rtl?emh%kggtge%igﬁ BodiR 1l kAR bPER suliififg Bldie PREYNGREPT | Si NG

cfown Ion, a ribbon portion, a sole portion and an inward recessed
portion, the return portion overlapping the i rg recess ? 15. port,ion and
S e R A R R St o SR
portion, the sole portion, the ribbon portion and the return portion
def i rgobirlab byead, andivav emnadspest drtia nregredgr dan 1 &y ey BaticacEtafinghe i nwar d
recessed portion, the gap having a distance froman edge of the return
por t i1g@rall9 iARade esel0 6dgechoforh heetifretdd ofishersatighg glate portiOn,0Re retarh podidh 09
inch. 20 36 PU2055 16. The golf club head according to claim 15 wherein
the rgtdiathPofetdBNnRURT 3RPE A8 of M¥eHmeter of the striking plate portion, and an
10 interior tubing for receiving a shaft, the interior tubing engaging an upper section of the return

portion and a lower section of the return portion; and

an aft body composed of a plurality of plies of pre-preg and having a thickness

ranging from 0.010 inch to 0.100 inch, the aft body comprising crown portion, a ribbon portion,

a sole portion and an inward recessed portion, the return portion overlapping the inward recessed
15  portion and attached to the inward recessed portion with an adhesive, the crown portion, the sole

portion, the ribbon portion and the return portion defining a gap, the gap also defined by an

exterior surface of the inward recessed portion, the gap having a distance from an edge of the

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



recessed portion a distance ranging from0.05 inch to 0.75 inch. IT The
golf club head according to claim15 or 16 wherein the aft-body further
conprises an 5 interior projection extending fromthe inward recess
portion to the interior surface of the return portion, the i nter bQYyss
e
ace
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conponent conposed of a titaniumalloy material, the face conponent having
st r irkéassedopaation pdistanos rangthgaremOAninpia §-8hinchhe striking plate portion
having a central elliptical region having a base thickness |ess than 0.120
inch, a first concentric region having a first thickness wherein the base
thickness is greater than the first thickness, a second concentric region

navipg 2 AEeONThGaNEERNE R Qhilh 16 16 Uidkeih HHORRS futhdiboRbfifcsuban the

second th i concentric region having a third thickness

erein the.second thickness i.s greater than.the . thi i and a
\g;riLBWé‘PWWéﬁ“BH eﬁ%?ﬁ@%‘? rlflﬁ'g'f ieﬁeffﬁgggm\%%%ﬁ %Eﬁ%é%%r@ 1(:6 Eﬂﬁiﬁggﬁﬁess is
| ess than the third thickness, the return portion extendi ng %wgistance
r angHoTgoID LG initereon prejedtion dxtrnding frem QPS5 ipeh o0y ingh tq Aefingahaadng pl ate
portion, the return portion having a first face wei ght nenber at an 20
uppehickaedsifonthandhaivwecond wei ght nenmber at a | ower section; and an
aft-body conposed 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 37 PU2055 conponent;

18. A golf club head comprising:

10 a face component composed of a titanium alloy materal, the face component
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,

i5  athird concentric region having a third thickaess whet ciﬁ the second thickness is greater than thc
third thickness, and a periphery region having a fourth thickness wherein the fourth thickngss is
less than the third thickness,

| the return portion extending a dista_nce 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 portion, the aft-body attached to the return portion of the face

37



wherein the golf club head has a volune ranging from 330 cubic centineters
to 500 cubic centineters. 38 '

, © PU2055
component;

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

500 cubic centimeters.
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