4 Cctober 2004 TITLE OF THE | NVENTI ON MULTI PLE MATERI AL GOLR 3 HEHK
BACKGROUND OF THE INVENTION Field of the Invention The present i1nvention
relates to a golf club head with a maj or body conposed of a netal
material, and a m nor body conposed of a |light-weight material. Mre
specifically, the present invention relates to a golf club head with a
maj or body conposed of a netalrat gl efficient transfer of
energy to a golf ball at inpact, and a non- rretalllc m nor body to control

the mass distribution t  Wien a golf club
head strikes a golf baIPaﬁﬁgﬁgg§$ﬁggg§€ha&£534@%ﬁ@%@ﬁ at | oad the club

head face and the golf ball. Mst of the energy is transferred fromthe
head to the golf ball, however, sone energy is lost as a result of the
collision. The golf ball is typically conposed of polymer cover materials

(such as iononers) surrounding a rubber-like core. These softer polyner
mat eri al s having danping (loss) properties that are strain and strain rate
dependent 4 Cctober 2004 PU2056 which are on the order of 10-100 tines

| arger than the danping properties of a netallic club face. Thus, during

i npact nost of the energy is lost as a result of the high stresses and
deformations of the golf ball (0.001 to 0.20 inch), as opposed to'the
smal| deformations of the netallic club face (0.025 to 0.050 inch). A nore
efficient energy transfer fromthe club head to the golf ball could |ead
to greater flight distances of the golf ball

BACKGROUND OF THE INVENTION
Field of the Invention

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

Description of the Related Art

When a golf club head strikes a golf ball, large impacts are produced that load the club
head face and the golf ball. Most of the energy is transferred from the head to the golfball,
however, some energy is lost as a result of the collision. The golf ball is typically composed of
polymer cover materials (such as ionomers) surrounding a rubber-like core. These softer

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



The generally accepted approach has been to increase the sti (‘3&8&%2@@ t he
club head face to reduce netal or club head deformations. vvever
| eads to greater deformations in the golf ball, and thus increases in the
energy transfer problem Sone have recogni zed the problem and discl osed
possi bl e solutions. An exanple is Canpau, U S. Patent Nunber 4, 398, 965,
for a Method O Malting Iron Golf Clubs Wth Flexible |npact Surfac41,<;;§:56
which dis o Al

GlrRGRe g fHe dhac Gyid‘go@méﬁﬁI @Jtﬁaﬂagl Sl bERERLE 6P, Reh

slot to or the flexing o € face ace p

Canpau i s- o sed of ferr ri.a sta nl ess and has
a 'I[TEI cknes uf’ﬁél B E"%t Ofgh 1enf3’i?w3|1|s §Sttaf)hﬁesfggf&‘ﬁ ‘Iﬂﬁﬁ%ﬁ?ﬁ‘iﬂ Ao s
Eggi man, r 63, 261, [ f Club Head Wth

£ RN P?J%@@EW %Oﬁﬂe’ﬂﬁw R oopskd fod ew&#faqn@m%%@h? metallisslb o

plurality of plates that act in concert to create spring-like effect on
a gol f baface §up3g G0R9ded). A meraieliciest enesgyomasfer %@ﬁl@eqiulaheaﬁé@% golfibalbf t he
plates to act as a viscous coupler. Yet another exanple is Jepson et at,

U. S. Pat ecouliNiead ¢ gr8atesflight distarfcey ofghggtif bafl ub Wth A Pol yur et hane | nsert .
Jepson di scl oses that the pol yurethane insert has a hardness between 40

and 75 shor e Drh&dnktallpnodchied agpraachlhes been o mprense, the ktfineRadfaid cibbhdag face to
3,975,023, for a Golf CAub Head Wth Ceram c Face Plate, which discloses

usi ng a fadecdth&hEorRUINIREE defofmAicte N HEW &ef RIS [dadd to ZréhddabRRRLL0A0 AN PEI2056
having a high energy transfer coefficient, although ceramcs are usual | y

harder nmagQr had fus ga@asgtmgieenerl% §alfg§etr%[:gblg}{gnber 5,743,813 for a Golf Cub
Head, discloses using nultiple fayers in the face to absorb the shock of

the gol f bal .l - SERERRS rLd3GniTBE BE bR Bend Sha%i RMABLsEb 1 BRALLE! An example is

Campau, U.S. Patent Number 4,398,963, for a Method Of Making Iron Golf Clubs With Flexible

Impact Surface, which discloses a club having a flexible and resilient face plate with a slot to
allow for the flexing of the face plate. The face plate of Campau 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
Elasucally Deforming Face And Back Plates, which discloses the use of a plurality of plates that
act in concert to create a spring-like effect on a golf ball during impact. A fluid is disposed
between at least two o‘f the plates to act as a viscous coupler.

Yet another example is Jepson er a/, U.S. Patent Number 3,937,474, for a golf Club With
A Polyurethane Insert. Jepson discloses that the polyurethane insert has a hardness between 40
and 75 shore D.

Still another example is Inamori, U.S. Patent Number 3,975,023, for a Golf Club Head

With Ceramic Face Plate, which discloses using a face plate composed of a ceramic matetial
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Lu, U S. Patent Nunber 5,499,814, for a Hollow C ub Head W”b%?@ﬂér‘:?l‘ﬁbjlng
Insert Face Plate, discloses a reinforcing el enent corrposeé of a plastic
or alumnumalloy that allows for mnor deflecting of the face plate which
has a thickness ranging from0.01 to 0.30 inches for a variety of
materials including stainless steel, titanium KEVLAR(r), and the |ike. Yet
another Canpau invention, U S, Patent Nunber 3,989,248, for a Golf Jglddb
4

Having | ngants gﬁﬁgtﬁg{'xe@vﬂraﬂsﬁ @%ﬁiﬁgﬁ!g .ﬂfﬁiﬁo cetiricd 98 BSiafy WoQd: Iﬁétbigafl% sed

of wood with 2 fnsert. I ntended for” flexing e face
| ate, Viste, . t | s¢l . h

Paving a FitieUpt Soeeltaben SAREFT.8; STt 1R B0585 uBpf Biishc Hperi e

Col 11 b e SPPIRABVEPADE ' SREPTI o SSie BAFER: ioPraRed TRES a for ged

material for the face plate. The face plate of Anderson be composed of

several forged-trdf-erFaisnt Numbprif s 1 &8 p Hollgpfdrd Heef Wt“ihth%%?ffﬁg Ingertifigce

forded plate has a uniformthickness of berween 0.x90 and 0.130 inches.
Anot her i Rleemdiselasediareipfoscing dament cowpersd ofraplasticar gluminym elleipthptcablgwh oSy et
al., US Patent Nunber 5,7 76.01 t for a Golf Club Head. Su discloses a
cl ub headmimwpe8eting bf thh e phitcwkish hasi a thickaash rapgieg Eovohpb b3 binckes fiaraged
material. The main objective of Suis to produce a club head with greater

| of t angl earkeeofimayriandcietldcritdss setiutiahiune HENVE IR, andihedika, Yt Snothat ent
Nunmber 5, 346,216 for a Golf Cub Head, discloses a face plate having a

curved balhmpad il ffionSUKE P&ttt NutnteE 8 OBE148 @04 GITLERE BlavidgInseRalBible Of

6, 146,571 to Vincent, et.al, discloses a nmethod of nmanufacturing a golf

¢ ub headeyl! Bfint NEcNRLd SudlPol@blah iRt Mvddd Al AB2Rnt or @l such as
plastic over an In3ert affixe
Although not intended for flexing of the face plate, Viste, U.S. Patent Number 5,282,624
discloses a golf club head having a face plate composed of a forged stainless steel material and
having a thickness of 3 mm. Anderson, U.S. Patent Number 5,344,140, for a2 Golf Club Head
And Method Of Forming Sarﬁe, 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
titanium. The forged plate has a uniform thickness of between 0.U90 and G.130 inches.
Another invention directed toward forged materials in a club head is Su er al., U.S. Patent
Number 3,776,011 for a Golf Club Head. Su discloses a club head composed of three pieces
with each piece composed of a forged material. The main objective of Su is to produce a club
head with greater loft angle accuracy and reduce structural weaknesses. Aizawa, U.S. Patent

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

surface.

Ll



to a nmeltable core. The core has a melt point [ower than thaéo&%bér%o‘fi
injectable plastic material so that once the core is renoved, an inner
volune is naintained to formthe inner cavity. The insert nay conprise a
resi stance elenment for reinforcing the internal portion of the front wall
of the shell upon renoval of the core where the reinforcenent elenent is
conprised of alumnumwith a laterally extending portion conprised @bosg
steel . U S. PailkhtPagnld94&G34 b ikeheess/., disclages a mtitlnal faesufic@hs a gdlobubead
havi ng upper and | ower netal engagenent surfaces forned along a single

pl ane i nt @eddwkervinalicew tilstdeotidihal byahjetthe o BNEial sGdM 4 PERLE Sved R WG afRRELH NOTr e
dense than the netal of the upper surface. U S. Patents 5,57 0,886 and

5, 547, 427 td 9 nfitekAé cor@l THE core BAsSGhASSIR 1@@&&%&1{3&& oreRdnelie L dss matfrial o

t her mopl astic having a striking face defined by an I npact-résistan
metallic ggp ﬁé}%@%ﬁ. N J’%e Sealh % . i-nes .front.wahjle?.of t he
striking surface o ?ﬁe 1:((:1f’u ’?ﬁne%g ang&é‘:ﬁ en gagllljeg\?vélrf%a %ngmgﬁc 'r%y't BHe of
t he i npact to forma ne é for. attachnent .of the.shaft to the club
hoad. T ne 2 dprRiSd Sriaftshagr bp ihndineg i Bhial Aoom S5 Bt e

t hi ckness. ztis. PatenE t5 425,538 to Vincent, et al., discloses a hollow
gol f cl ubSHELPORIING! af '8¢ &uf Whrg e remiPrermestAlsRrRtds eqmnriseshof dumingmevith
conposed of a nunber  of stacked woven webs of fiber. U S. Patent 5,377,986
to Viol | a2 latgplipgxtendinenarpnaomprisas of sieklub head having a body conposed of a
series of netal plates and a hitting plate conprised of plastic or
conposite mat BN Eptepifo k48 134ttt Betbrist &f phgligplartea gdf ¢lnfpheaiddving tppea addiowar dl y
convex shape. Additionally, US. Patent 5,310,135 to Viollaz, er al.,

di scl osesmataheidagamgobifxbubrhebdortyaasingde plaboidierfaenpased 1ef metdl T8l 18§ eOf
netal plates, a netal support plate being |located on the front hitting
surface tsurfihe Bheavidr 2hd Quiro beise 200 ¢he QB he upper surface.

U.S. Patents 5,570,386 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 cluE
head. The sealing element preferably being berween 2.5 and 5 mm in thickness.

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

U.S. Patent 5,377,986 to Viollaz, er al., discloses a golf club head having a body
composed of a series of metal plates and a hitting plate comprised of plastic or composi'te
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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hitting plate conprised of plastic or conposite is attached. ggﬁggbgh
support plate has a forwardly convex front plate aSSOCIate

forwardly convex rear plate of the hitting plate thereby formng a
forwardly convex hitting surface. U S. Patent 5,106,094 to Desboilles, et
al ., discloses a golf club head having a netal striking face plate wherein
the striking face plate is a separate unit attached to the golf cl ulruhead
wi th a quaitfing plawekomplitedrof pRkERS drabmpsite ieartabhell iThe mpedl bhpport@laté e acl ub
head. U S. Patent 4,568,088 to Kurahashi discloses a wooden golf club head

body rei nfpwall &b&ﬁvw@&@ﬂ%ﬂdﬂé BsfaDRER RERVRIdly 6RNPOREL fatB R Bkl %ﬁ
wood- pl astic conposite material being unevenly di stributed suchz% at a

hi gher d d I d d
extonds SHEeL AT S HERRER A EEREREEC 17 208 of “the o1 ub head. U'S
Patent 4. 021, 04% O NPAIRls iehaRenee 99l Tl YHSE S0 LG50 € U5 o

face pl ate oe’and "h red as uni

nmetal piece, an osite crown.is

uni tary piEER ?%Fgrpiaawﬁsfmv%ﬁ@stahnaFacs\aﬁmﬁﬁ%qﬁrﬁtwwae 05 Bl b
Patent 5,624,331 to Lu, et al. discloses a hollow nmetal golf club head

wher e them%ﬂﬁﬁnt%gfﬁ%er&atﬁt%bmﬁ@%@t%r PUHPBSEYe sb AFad east two openi ngs.
The head al so cont ai ns nposite material di sposed within the head where

a portion of tH&. B@ﬁﬁd&-’f&sé)sﬁm Buyahishi dis¢losea e sodimeal frdutoliren padisremforedddygol
club head casing. U S. Patent 1,167,38 167,387 to Daniel discloses a hollow
gol f cluba hlé:a‘dre\MﬁmﬁmI&sﬁeccsﬂmlsite ﬂnetdgiaii §'hc&mpd1’p§etjc ofmpvsittainasnalvemg

al umi num al l oy and the Face plate is conprised of a hard wood such as
beech, pemsiveatpdisaibutdigutt et a hikier Hachy M @k anigs ofbdrgeRd Sidali nirhaiks ddpexvo0d

grain presents endw se at the striking plate. 5
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 unirary piece thereby forming a hollow chﬁber in the club
head.

U.S. Palent 5,624,331 tu Lo, er al. discloses a hollow metai golf ciub head where ihe
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 compesite material is located
in the openings of the golf club head casing.

U.S. Patent 1,167,387 to Daniel discloses a hollow golf club head wherein the shell body
is comprised of metal such as aluminum alloy and the face plate is comprised of a hard wood

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

endwise at the striking plate.
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4 Cctober 2004 PU2056 U.S. Patent 3,692,306 to G over disglgses. a.g9! f
club head having a bracket with sole and striking plates forned integrally
t hereon. 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
di scl oses a nethod of manufacturing a conposite golf club head using a
metal casing to which a |am nated nenber is inserted. A sheet of conmgaggdste

material is sulissopsit )59t ayEhasiony Aiscloha a(y@ﬁrﬂlﬂbg&a@ﬁa‘iiﬁ‘%a brRBkd a8 dolgRADer
and netal casing to close off the openings in the top of both. An

expansi bl gmpegksihitel fortnle Mid RARHRESELH. BE RadtldGe BOhLL tes hm&%é’f?ﬂgﬁhe

conprising sodiumnitrite, "amoni um chl ori de and water causli ng menber
to attach Y. o] : L; the head is placed into a
nol d and hdé%%@ggél&%’.ﬁgéﬁtoe%w%%aﬁ%%g@%o onpson di scl oses a wood gol f
cl ub head enbodyi a. .lL.amnated er_surface.and tallic sol.e s ce
havi ng a keel . ﬂ%‘%%@?’@@%%oﬁ‘f’oﬁ% OSes Emetnad prmpnufa &ﬁoglpﬁ%@pgoﬁrﬁjﬁbody
from del agi nati.ng upop ippact w th an upusual ly. hard object a bolt is

i nsert ed {R‘?@&asg% FROLFISRR 1D MIERE PN REROGHS MEeRe. PSIES AR o t he
sole plate at the keel and tightened to conpress the lamnations. U S
Pat ent 3, SOATT & bSeOBeNIIaYered 0¥ e the erening g lmypdted mpgberaad enctah o4sing to
renmova,; :,iy inserted weight adjustnent nmenbers. The nmenbers are parallel
to a cent rcidse oEirthd epghings inghe wpoi heth. An grpanhible packst sdidn inserted inth the helow
section of the club head and perpendicular to the crowm to toe axis. The

wei ght adjlasinaed membrbemspriviy sbduhetieite, amploaine dijorideand seteptausmpsid es
filled with pol yurethane resin, which can also be used to formthe

facepl at e mehiter @odath Bfeghaly@o MR Mbtd) @6si whed th€Bdad S¢/flhadantola rhdle akd nlatehead
Wi th covers to provide access to adjust the weight neans. U S. Patent

2,750,194 to Ored.loathsgRPEEM B THEAHER BRldset Whod RALLIW fdid WRibERfinAg] Ust ment

laminated upper surface and metallic sole surface having a keel. In order to reinforce the
laminations and to keep the body from delaminating upon impact with an unusually hard object,
a bolt is inserted through the crown of the club head where it is connected to the sole plate at the
keel and tightened to compress the laminations.

U.S. Patent 3,857,066 to Belmout discloses a wooden golf club head having removabiy
inserted weight adjustment members. The members are parallel to a central vertical axis running
from the face section to the rear section of the club head and perpendicular to the crown to toe
axis. The weight adjustment members may be held in place by the use of capsules filled with
polyurethane resin, which can also be used to form the faceplate. The capsules have openings on
a rear surface of the club head with covers to provide access to adjust the weight means.

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

means. The golf club head includes a tray member with sides and bottom for holding the weight
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nmeans. The golf club head includes a tray nmenber with sides for
hol ding the weight 6 4 Cctober 2004 PU2056 adj ustnent pref“Z‘?‘g%‘f%b@gﬂ or
formed integrally with the heel plate. The heel plate with attached wei ght
menber is inserted into the head of the golf club via an opening. U S
Patent 5,193,811 to Ckanoto, et al, discloses a wood type club head body
conprised primarily of a synthetic resin and a netallic sole plate. PPegsé
metal | i ¢ gefuetnizhagrefetudss qst or ifdrmes umégrelty Wil tho dnd iphage. \ITHethetlpdath eétt atiadiyd
integrally fornmed nenbers conprising a hosel on the heel side, weights on

the toe angdidealfembhiiesandd iaohpareag onaRehifEbiicangiegiags and hosel .
Addi tionally, U 'S Patent 5,516,107 to Ckunpto, et al., discloses a golf

club head havi pgs @enp ) zfﬁhe'dku%&)f 6f Ablidc1SeiPRb&EEpOEIS Yaid Rk, C resin,
and netal weight rrerTBer s located on the interior of the club head. A

oamabl & RLSHLA ol A Afled I Gn LA B %h&%leﬁﬂﬁé'?ﬁ rﬁ&éﬁlbeo@g% a8onf 0T M

t he core. erla een | ecte t he ate

is attached, the | ub. hea bIe

expand t hé SF%?Carf?fé’ %@ tﬂéﬁsheﬁgﬁ%@ eg'raﬁ p SI %e’isn P nsﬂg}%ée oca ed
in toe. heel and/aor back side regions ushln the wei i into

t he i nner haglisidgceeights ppihiedog @d regsides 3"59/@?3%‘{0 GeUAg e v Eg%? T”gq@ﬁﬁ

di scl oses a wood tép%rﬁ golf club head wherein a fenale unit is mated with a

mai ¢ unit Additfooal, ateat §5 Hol §7 teIQkymekn 6" GITH@CIPWIaélfGH%bthe%WI}%Bé‘s t he
upper portion of the golf club head and is preferably conposed of plastic,

al | oy, or owoshellTireferablecompmistd ¢ feyhthetésresineng tmetpd thgisit mpoberdngptesfonsdt e
plate, a face insert consists of the striking plate and weighting
el enent s. ifdieGorEkie dlub licathas fearsdbixsinasetialdé inyecepdewtt dre hadbghittebai aigheptef er abl y
conposed of a light nmetal alloy. The units are mated or held together by
bondi ng aRgPhe tBEhOAdcGRE fOARAKIS 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. Parent 4,872,685 to Sun discloses a wood type golf club head wherein a female umt

is mated with a malc unit to form a unitary golf club head. The female unit comprses the upper

portion of the golf ¢lub head and is preferably composed of plastic, alloy, or wood. The male

unit includes the structural portions of sole plate, a face insert consists of the striking plate and

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

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

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

wherein the height of the striking face at a toe end of the golf club head is nearly equal to or
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U S. Patent 5,398,935 to Katayama di scl oses a wood gol f C'“Qxﬂ%%@ gﬁgén
striking face wherein the height of the striking face at a toe- en t he
golf club head is nearly equal to or 4 Cctober 2004 ;P U2056 heater than the
hei ght of the striking face at the center of the club head. U.S. Patent
Nunber 1,780,625 to Mattern discloses a club head with a rear portion
conposed of a light-weight netal such as magnesium U. S. Patent Nunbgposg

1,638,916 g&&ter%@ﬁ@ﬁéﬂbﬁ&b@%g%&%ﬁze%bﬁtbrdﬂtﬁd’blﬁ:ﬁb’dhanm ng member

conposed of persimmon or a simlar wood material, and a shell-like body
conposed of al %‘i@ piLAsHat 5% ReviaLaReRg 'Ef‘dmﬁ; d $h@ Redrgerh GO1 T,
est abl i shed an ntepbretegqby the Unlte Sfatgg GblfmAssogiatlon ("USGN‘)

and The Royg f,sea%fénggnfe@elgh@o S G SleoSL. OUBRIR B A 2L D16 20

requirene eqU|renen or a go ub head

are found jn . Rule and endi x Iete desc tlon of the. Rules
of CGol 1 aptdrs e d et “o%@b%% b0 Wmeﬁgé%s” O ERBUER ( he
Rul es of Golf do not expressly state speC|f|c ara rs. f a, golf_ club
face, Rul evopdimaterabiangashellie tody eompaspd Pr%?&ﬁ“ﬁ’@‘a‘inﬁé“ degipe gﬁlailﬂ%@f’ml%?f
spring with a golf ball. In 1998, the USGA adopted a test procedure
pursuant to Rufl&eRujes ofifotesiblished and internrered A 813@@4'3‘1 Fiates Godfzhsspeation
procedure, as well as procedures like it, nay be used to neasure club face
COR. Al t hqtighGAReandrTheRoxal ahd dneibsckaSEhib wé Syiny Andraws, setSonl cartaint i pl e
material club hcads, the prior art has failed to provide a nmultiple

mat eri al  ebditirehemd fov o dlfItN 1gBd. MiEBguithchrdot d golfdioh hgd est fornd iaRylyeaes s
for the typical golfer. . 8 4 Cctober 2004

Appendix II. A complete description of the Rules of Golf are available on the USGA. web page
at www.usga.org. Although the Rules of Golf do not expressly state specific parameters for a
golf club face, Rule 4-1¢ prohibits the face from having the effect at impact of a spring with a
golfbail. In 1998, the USGA adopted a test procedure pursuant to Rule 4-1e which measures
club face COR. This USGA test procedure, as well as procedures like it, may be used to measure
club face COR.

Although the prior art has aisclosed many variations of multipie material ciub necads, the
prior art has failed to provide a multiple material club head with a high moment of inertia and

greater forgiveness for the typical golfer.



BRI EF SUMVARY OF | NVENTI ON The present invention provides a,q9lf,&hdhsw th
a golf club head having a netal major body and a |ight-weight mnor %ody
in order to provide a golf club head with a high nonent of inertia and
greater forgiveness. The golf club heads are preferably fairway woods,
having loft angles greater than thirteen degrees, and ranging up to
approximately twenty-five degrees for an eleven wood. One aspect of the
present invention is a gol f3B SHMMARX QLBYYRNEOMNj or body conposed of a
netal material, the major body having striking plate section, a return
section, a sole section, a ribbon section and a | edge section, the
striking plate section having a thickness in the range_ of. 0.010 inch to
0.250 inch, thBePrE; MveRionPErYIdes oieAld clrbovithcaenbadut beagihayng ¢ si#ad ™o i nch
to 0.250, jnch, the return section extending a distance ranging 0.25 inch
to 1.5 | h@&gﬁﬂﬁﬁﬁ-gelﬁﬁw fady g ordpig PeRvidqa %fd Prtabead seiyd gt mamantpfni nor
body conposed of a ngn-net al teria the m nor body havi a cro

section ’alaémgﬁﬁ’ﬁ@ﬁ L% ,Tg?ﬁ%lf F}phbf:adﬁawr%fﬁag@ﬁ@aw ?Yow?‘ﬁggllaé(ﬂ’ééoé\gct i on
of the mmjor body. Yet another aspeci of the present invention is_a golf

Sl ub 1 el it Aarerat a0d BREIECP {0 SRR e DBER Y b SeE e fBF o

net al naHeriahjd;he maj or body having striking plate section, a return
section, 8" Cof®%section, a ribbon section and a | edge section, the striking

| at ti havi t hi dn. th f 0.010 i to 0.250.inch
Bnd the rot ur RS BUET O TRAVTRY e el gt 5 PR TRO2 Y RERPTET 0. 250
inch, th t t] di i.St i 0. 25 i tg. 1.5
o B0 bR bR e RSP S8 R ehid
conpose driggonasea%%_agﬁtﬁ Zédﬁggécﬁgfbgiaeyst%g{el% g‘r:;ilgegsre%tgoo q%gljﬁg\é:{’%}\gk%s < irrl(%l\{\@raﬁgecgil on and

a ribbon sect on, nor
0.010 inch to 0.250 inch, the return section having a thickness ranging from 0.020 inch to 0.250

inch, the return section extending a distance ranging 0.25 inch to 1.5 inches from a perimeter of
the striking plate section; and a minor body composed of a non-metal material, the minor body
having a crown section and a ribbon section, the minor body attached to the ledge section of the
major body.

Yet another aspect of the present invention is a golf club including a golf club head
comprising a major body composed of a metal material, the major body having striking plate
section, a return section, a sole section, a ribbon section and a ledge section, the striking plate
section having a thickness in the range of 0.010 inch to 0.250 inch and the return section having
a thickness ranging from 0.020 inch to 0.250 inch, the return section extending a distance
ranging 0.25 inch to 1.5 inches from a perimeter of the striking plate section, and a minor body
composed of a non-metal material, the minor body having a crown section and a ribbon section,

the minor body attached to the ledge



4 Cctober 2004 section of the major body; a shaft connected t f
club head; wherein the golf club has a loft angle greater #ﬁ%ﬁ&%ﬁggggen
degrees; wherein the nonent of inertia about the 1zz axis through the
center of gravity ranges from 1900 to 2400 grans centineter squared, and
the nonent of inertia about the lyy axis through the center of gravity
ranges from 900 to 1400 grans-centi neter sqyared. Yet anot her aspect of

t he pr es¥htion efitbspionbedy; a shpdl gonpgciad théeceol frdybuspdigvigreimhsgol sl hagalglosed
of a cast stainless steel material, the major body having striking plate
sect i on, augle Fegiprthansibirtepn degreesswheeia gha meypent of inerig show dea Iz axia Heoughltei ge
section, the striking plate section having a thickness in the range of

0. 010 i nesqter 6f eravibprapgrerogh P U0He 2400 girms s@dimetsh sapatadngddhe mpeRped @ertiaangi ng
fromO0.020 inch to 0,250 inch, the return section extendi ng a distance
rangi ng $9°8hthe hasxisfarpugh the perfer of gravdty rangss HomdPP fot40P eprmsreratimeter ki ng

pl ate section, the | edge section is inward a distance ranging from 0.005
inch to ﬁw@?g inch froman exterior surface of the major body; and a minor

body conposed of lural ty of plies_ of pre-p terial, the m nor body
having a cr omﬁetfé‘eﬁﬁlgﬁpaaﬁa%ée PF*B@&W‘*&%‘B’WSﬁ?lft”{\‘g%ﬁ?%ﬂ“ﬁ’a&? majerdeted to

t he | edge sect} of the major bhod ith a liquid adhesive, the m nor body
i ng. SRR, aear HTFRG S GG e Fch body T GO R P et Gt rE e

noment of ..inertia about .l.zz axis thr h the center. of, gravity r.anges from
1000t o st § sols SeTRRA R aRoNoR ahd BAEC sehh R b e Bt heT B8 A pout

LD 0y B B o BT R bR T Bl 12
present gagé/igg rim%rb.OZtOP}Eche%g §%50 1%&9 tﬁe%gén%esgctggjeﬁgﬁd?ﬁg af cﬁgén%er: ?a%g%é‘ g‘om 0.25 inch

to 1.5 inches from a perimeter of the striking plate section, the ledge section is inward a distance

ranging from 0.005 inch to 0.020 inch from an exterior surface of the major body; and a minor body

composed of a plurality of plies of pre-preg material, the minor body having a crown section and a

ribbon section, the minor body attached to the ledge section of the major body with a liquid adhesive,

the minor body having a thickness ranging from 0.010 inch to 0.070 inch; wherein the moment of

inertia about Izz axis through the center of gravity ranges from 1900 to 2400 grams- centimeter

squared, and the moment of inertia about the lyy axis through the center of gravity ranges from 900 to

1400 grams- centimeter squared.
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advant ages thereof will be recognized by those skilled in t I t art
fromthe followng detailed description of the invention mﬁggg}%ﬁ%gg&?n

conjunction with the accenpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE
SEVERAL VIEWS OF THE DRAWNGS FIG 1 is a front view of the golf club of

the present invention. FIG 2 is a bottomview of the golf club head of
FIG I. FIG 3 is rear side view of the golf club head of FIG- 1. FP@&& |s
a toe side pl qmav\iﬂoemﬁeﬂz deheibedint pessetl itveattbnp fhe Bb@Se and furfieCobigets, Seaturesomdpl an
view of the golf club head of FIG 1. FIG 6 is a heel side viewof the

gol f cl ub, NeadeQithdrddPwitl be Felcg%iicdib? tost el ianhakpeptivent art fremghé following head
of the present invention. Fl 8 is a cross-sectional view along |ine 8-8
of FIG 7, F I ' ' j A thE hkzombanyify deawiiigs.] S
an isol at%%mi,e?él\?\,&@? ﬁ%} %%ﬁﬁg%&ﬁ%héh@%? 1(l)tlgll %hf%ht?)s an expl oded )\r/di;gew ‘gfﬁﬁt he
conponents of the golf club head of the present invention. FIG 10 is a
heel side plan view of a golf club of the present invention illustrating
the Z axis and X axis. FIG | QAis a front plan view of a golf club of
the present invention illustrating the Z axis t0 4 Cctober 2004 PU2056 and

Vnventi on 11 ustPRERREIGRREgN OF ThE SEvERAR Vit Bectm BRAVERES!

FIG. lis é. front view of the golf club of the present invention.

FIG. 2 is a bottom view of the golf club head of FIG. L.

FIG. 3 is rear side view of the golf club head of FIG. 1.

FIG. 4 is a toe side plan view of the golf club head of FIG. 1.

FIG. 5 is a top plan view of the golf club head of FIG. 1.

FIG. 6 is a heel side view of the golf club head of FIG. 1.

FIG. 7 is a top plan view of the golf club head of the present invention.

FIG. § is a cross-sectionai view along line 8-8 of FIG. 7.

FIG. 8A is an isolated view of circle A of FIG. 8.

FIG. 8B is an isolated view of circle B of FIG. 8.-

FIG. 9 is an exploded view of the components of the golf club head of the present
invention.

FIG. 10 is a heel side plan view of a golf ctub of the present invention illustrating the Z
axis and X axis.

FIG. 10A is a front plan view of a golf club of the present inventio.n illustrating the Z axis

Lo



frame coordinates XT and YT and transforned head frane coordj and
ZH. FIG 11Ais a toe end view of the golf club of the prescehn?étpﬁéﬂg}?pﬁon
illustrating the test frame coordinate ZT and transformed head frane
coordinates XH and ZH. FIG 12 is a front plane view of the golf club head
of the present invention illustrating the wvariation in face thickness for
one enbodi nent. DETAI LED DESCRI PTI ON OF THE | NVENTI ON As shown in FU&se
1-9, a gohf Ycaxih is generally designated 30. The golf club 30 has a golf
club head 40 with a hollow interior, not shown. Engaging the club head 40
is a shaft 48FGaltl is h&sntplagrvigy ohogol§tionnf tha presenb itventeomdlestmitingthe teser t ed
into a hosel 54 at atip end. The club head 40 is generally conposed of two
conponentismeaobiiiates b0 dyd 50 and@arzformed héad dyantooriiatesiviiand B8dy 60 has a
crown section 62 and a ribbon section 64. The club head 40 nay al so be

partitioned i pi@®. 13ANSRkocRRE vRE: dTeRd &3t cLEEY tB frefend Bvertich PRus@BEn e te@PPOSI t €
the heel section 66, and an aft end 70. The major body 50 is generally

conposed ﬁ&eacoéédﬁgkeezminsgrg?gmsﬁ% ¢ frARodoRil&16T #hlaH. conposed of a cast

metal material. Mre pre the cast netal material is a stainless

steel materi I . itani um ' r i.t-ani d L4 i um
al I oys such a?i%oll% lg?ﬁg%tiplljar%a Vﬁqﬁéﬁﬁé%&féﬁn‘f&?& gﬁlg %’Sg tIloy t{g%/gﬁ?ﬂ;[g‘lné rom
Ni ppon St eel . of, }-Okﬁ!?’ Jag_an , DAT.53G titanium 11 4 Cctober 2004 PU2056

al | oy avaPRaliandn {408 FHPKEssdorsins STP8¢™FBky 0, Japan, Ti 10-2-3 Beta-C titani um
all oy available from ZTI International Metals of OChio, and the |iKke.

Al ternatively, the major body maybe nanufactured through forging, welding,
form ng, machining, powdered netal formng, netal-

DETAILED DESCRIPTION OF THE INVENTION

As shown in FIGS. 1-9, a golf club is generally designated 30. The golfclub 30 hasa
golf club head 40 with a hollo‘w iﬁterior, not shown. Engaging the club head 40 is a shaft 48 that
has a grip, not show, at a butt end and is inserted into a hosel 54 at a tip end.

The club head 40 is generally composed of two cornponents, a major body 50 and minor
body 60. The minor body 60 has a crown section 62 and a ribbon sectiog 64. The club head 40
may also be partitioned into a heel end 66 nearest the shaft 48, a toe end 68 opposite the heel
section 66, and an aft end 70. _ ,

The major body 30 is generally composed of a single piece of metal, and is preferably
composed of a cast metal material. More preferably, the cast metal material is a stainless steel
material or a titanium material such as pure titanium and titanium alloys such as 6-4 titanium

alloy, SP-700 titanium alloy (available from Nippon Steel of Tokyo, Japan), DAT 55G titanium
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nj ection-nol ding, electro-chemcal mlling, and the I|ike. Tgﬁjﬁ3&9@039dy 50
generally includes a striking plate section (also referred to herein as a
.ace plate) 72, a return:section 74 extending laterally rearward fromthe
upper perinmeter of the striking plate section 72, a sole section 76
extending laterally rearward fromthe striking plate ;ection 72, a ribbon
section 78 extending upward fromthe sole section 76, and a | edge segisi on

st epggj}ta‘v&%ﬁéjﬁ&ﬂ DiflREN H?Mky@flab&e TN 01013 ey tBhiudt BBoysdvaildvlaigon! at e

sectlon ypically has a Diurality of scorelines thereon.” The return

sect o $H AR ARy ghaLefte e naiybocheflorsathgsos gerer

urvatur € 6tot e return section 74 has

I th f t f.th trik t
o Lol L Om e SIS (TR i sLaLb0n 0k ake, ol Lancizp Ll 1
72. and i ncreases tom?rd t he tqe. ndéggéﬁ t he heel end 66. A di stance d

represen%@ﬁ‘é"%"% CE¥O-PRREHIFE Y 74 from the peri rreter 73 at
the center ofthe strikin pl ate section_72, a stan? % q#
peri neter 73 e mper bady|s éﬁ@ff@b’ ig¢ludes @ SEEEngRIAG 5??1“8?@505”8%{1'? I PPN 857y o

distance d" fromthe perinmeter 73 at the toe end 68 of the striking plate
section ag@plateh 72 aprefresechal Ehistaidingiaterally eeanyasd FawdheuprsnpEgnet Wﬁ&@. 2 inch
to 1.0 inch, nore preferably 0.30 inch to 0.75 inch, and nost preferably
0. 60 inc hrikiﬁg platSsestiar7yalsble séatibn ﬁéaﬁem:ﬁn@}atbrﬂlﬁﬁawmmm@psw&mmpéﬁ@n wood
golf club head 40, as neasured fromthe perinmeter 73 of the striking plate

section {24071 heibbeRsasd 72egenddlg dpvard Rbmtie Sidktdm 764and nledgepraioarsted
enbodi ment, the distance d' ranges fromO0.4 inch to 1.25 inch, nore

prefer abl.tg pgdgrg:lvérﬁ‘ &4t 2R thehPOr thOGihor 85E, 40 Sthe Likth dRH4t0 b&ho@@@é}pmﬁﬁ—?%@

)referab as neasured fromthe perineter 73 of the striking

plate Se(l: Wkttt gf%c&r%hﬁéﬁhereon.

The return section 74 extends inward, towards the minor body 60, and has a general
survature from the heel end 66 to the toe end 68. The return section 74 has a length from the
serimeter 73 of the striking plate section 72 that is preferably a minimal length near the center of
‘he striking plate section 72. and increases toward the toe end 68 and the heel end 66. A distance
1 represents the length of the retumn section 74 from the perimeter 75 ai the cenier of the siriking
olate section 72, a distance d’ from the perimeter 73 at the heel end 66 of the striking plate
section 72, and a distance d” from the perimeter 73 at the toe end 68 of the striking plate section
72. In a preferred embodiment, the distance d ranges from 0.2 inch to 1.0 inch, more preferably
0.30 inch to 0.75 inch, and most preferably 0.60 inch for a 3-wood golf club head 40 and 0.35
inch for an eleven wood golf club head 40, as measured from the perimeter 73 of the striking
plate section 72 to the rearward edge of the refurn section 74. In a preferred embodiment, the

distance d’ ranges from 0.4 inch to 1.25 inch, more preferably 0.50 inch to 0.100 inch, and most
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earward edge of the return section 74. In a preferred enbodi

di stance d" ranges from ).4 inch to 1.25 inch, nore preferégﬁébg?ggﬁﬁnch
to 0.100 inch, and nost preferably 0.9 inch, as nmeasured fromthe
perimeter 73 of the striking plate section 72 to the rearward edge of the
return section 74. The perineter 73 of the striking plate section 72 is
defined as the transition point where the major body 50 transitionszdsr om a

pl ane subistepibly @b knehparadangtd Fomttepetintetds (70 9f PleatrkingSAat satio 22 toxha pl ane
substantially perpendicular to the striking plate section 72.

Al ternat lew#ﬁl ec}g@%‘f’ tHEEENRG e e el FlefirRg cldB8diteal) ticldiRihch aF RingdsSidn® t ake
a plane parallel”to the striking plate Section 72 and a pl ane

per pendi Gyt L 0Liie, SLLLL) NGB @ B86LIOR0 s, AR REALAFOD ighage at an

angl e of Ve degrees he par e perpendi cul ar

pl ane. Were the forty-five.. r . pl ape cont.acts the j ar IS
the tr an§F‘E5F'E?F}I}i?6? p%%?“é’b{/’ %3% %\iﬁﬁﬁg Pﬁge Sﬁ%tl’olurr@ﬁ rﬁleﬁm‘{iﬁﬁ%gﬂgﬁﬁg’? ng

pl ate section_72. The m nor body 60 i referagbl y conposed of..a nan- netal
Pt er | al ST HSRPESIE hpUSr N aRaR Sy this He e R Jpasioy BO
pre-preg material (either thernosetting resin or thermpplastic resin).

Ot her mawhere desndion bodyi§ 0 mansitions Suyn splanewbsiamiady papllslie MssTeds rige

materials or other thernoplastic materials such as injection nol ded

pl asti csseciitve7craqriateadystBially perpandicalantsl the piriking abataseston T ciiigmatively,

bl adder - nol di ng, resin transfer nolding, resin infusion, injection

nol di ng, »@ONRKEBEH aetemmihalk g, ransition séint ik ar tapr oplesspardliel & the sfiking gthtgr ocess,
the major body 50, with an adhesive on the exterior surface of the |edge
section 8@iod 32 RA®SSahé bdrBshdWulahd the striking @laidbRdobTR, aGilithn attbeglavest anncl ude
thernosetting adhesives in a liquid or a filmnmdium A preferred adhesive

i's a two,parirthiflel Yo @bkl afia M RBSaREHIIE PMBheERkams REgLfivehe
brand nan&s %EE %égg%%&%ﬁhébhsa CF%@% alte?%ﬁtive aéﬁ%gives i ncl ude

modi f i edie%"_gere¥ lpiaﬁe g‘éjtad'cts%é %Qﬁﬁ- b@&% is the transition point thereby defining the perimeter 73

>f the striking plate section 72.

The minor body 60 is preferably composed of a non-metal matenial, preferably a
somposite material such as continuous fiber pre-preg material (either thermosetting resin or
thermoplastic resin). Other materials for the minor body 6C include other thermosetting
materials or other thermoplastic materials such as injection molded plastics. The minor body 60
is preferably manufactured through bladder-molding, resin transfer molding, resin infusion,
inj'ection molding, compression molding, or a similar process. Ina preferred process, the major
body 50, with an adhesive on the exterior surface of the ledge section 30, is press-fitted with-the
minor body 60. Such adhesives include thermosetting adhesives in a liquid or a film medium. A
préferred 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
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PU2056 |iquid adhesives such as DP8I ONS, al so sold by thg g ﬁﬁﬁggﬁa?y.
Alternatively, foamtapes such as Hysol Synspan may be utilize t h
present invention. As shown specifically in FIGS. 8A and 8B, the m nor body
60 overlaps the | edge section 80 a distance Lo, which preferably ranges
fromO.10 inch to 1.00 inch, ‘nore preferably ranges fromO0.40 inch to 0 70
inch, and is nobst preferably 0.50 inch. The | edge section 80 is pr %;

gl ol

|nmard fron:t exter or e r

interior hﬂ%l sévteiﬁ%c P%%Eéﬁ% a&%gofdﬁa?ﬁéﬁ oﬁ@%&@ éﬁ\ﬁ%g pr e %r ably
0.020 inch to 0. inch a S erab 035 |nch The edge 195 of
t he maj 015“‘5’051'}}%3'3 %@f@?ﬂﬂ%”{&ﬁé &BPEFF‘?%{W&%H% of the ledge section
80. An annul ar gap 170 is created betmeen an edgtP 190 of .t he gép body 60

and the edge 295bovst snepiEicaly| iBF1GRBA 2y SBrhe minAyposy 0§ aycrieps thy S‘EﬁUQ‘Pance

Lg that preferably ranges from0.020 inch to 0.100 inch, nmore preferably
from 0. 050 aidistdnce boOViGTOpicfretbly mngesitonnd 4@ inshés &PABICY, MOBEEFferably Fngsn
optional projection froman exterior. surface of the | edge section 80 may
est abl i sHrom 0.4 inichn®.BO hdh | dnid ik mestpréfetbie OFOtihd. | The dsdge section BAseraférabliie

| edge section 80 and the overlapping portion of the m nor body 60. The
bond t hi glkes Srofr ¢ extakdrsufanad shef majon Kbd9 G2 téweed tHedolow @fieridrd6 a distanceLi
preferably ranges from0.005 inch to 0.040 inch, and is nost preferably

0. 0150 i Reb.oos ﬁ:ch't&el bs’o Aehesdy grd@érﬁh?o@bb JcE @S ODEFink M end @ bragashly 6035 0 t he
| edge section 80 of the major body 50. The crown section 62 of the m nor

body 60 '11?(:. ek g%el %@I ot ﬂ'gj‘ﬁaj [Fﬁ%%g‘%o 4BErTiatSnS ﬁﬁ&ta}d)cﬂstm?c@ Li @F@le 380 §dckibPNS

into the r| bon S rown section 62 preferably has a thickness

o en te 68098 Phul SR)ah% Feteliidl eI RLE BRLYLIAD G [RGE ¥ 0. 025

inch to G 0 re pre arap ? i The Tange

0,040 el ond Ton B SheL bl ot { Mikess, oL, 00038 L1k Ty b
inch to 0.100 inch, more preferably from 0.050 inch to 0.070 inch, and 1s most preferably 0.060
inch. An optional projection.from an exterior surface of the ledge section 80 may establish a
minimum bond thickness between the interior surface of the ledge section 80 and the overlapping
portion of the minor body 60. The bond thickness preferably ranges from 0.002 inch to 0.100
inch, more preferably ranges from 0.0035 inch to 0.040 inch, and is most preferably 0.9150 inch.
A liquid adhesive preferably secures the minor body 60 to the ledge section 80 of the major body
50.

The crown section 62 of the minor body 60 is generally convex toward the sole section

76, and transitions into the ribbon section 64. The crown section 62 preferably has a thickness in
the range of 0.010 to 0.100 inch, more preferably in the range of 0.025 inch to 0.070 inch, even
more preferably in the range of 0.028 inch to 0.040 inch, and most preferably has a thickness of

0.033 inch. The ribbon section 64 preferably has a thickness in the range of 0.010 to 0.100 inch,
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14 4 Cctober 2004 PU2056 nore preferably in the range of | to
0.070 inch, even nore preferably in the range of 0.028 |nchg#%%§xggga?

and nost preferably has a thickness of 0.033 inch. 4n a preferred

enbodi ment, the m nor body 60 is conposed of a plurality of plies of pre-
preg, typically six or seven plies, such as disclosed in U S. Patent Nunber
6, 248,025, entitled Conposite Golf Head And Method OF Manuf act uri ngyzyhi ch

s herebymbﬁfb?éfé)ﬁmgtlﬁéle%g%?@0251&1@11 td 01070 iBictE RYéd b prIfBRLHGh Gre¥RIFEION 76
of the major 'body 50 is generally convex toward the crown Section 62. The

sol e Sectdrgfes g@'d H,&?A%OQ M&ﬁ@ﬁ%m&%@&@@%a of a sole plate

t hereto ate IS prefera attached wth a pressure sensitive

Company. The JBRET %%dye%b%f%F era%?ﬁ%dﬁéoqs oS e PRl M il

such as al um nu titaniumar ti anlu al.l.o e | at e
g U S et S e M B Q%#’%&%*%%a@gh fef P
graphics thereon for designation of the brand ﬁf cI and IoféP%FIG

i | 1 ust r at eempasse FoliHd ifmgdstond GbMapuiigiuing o dnferaby 18?°T%*e tedegence

i nvention. The hosel 54 is disposed within the hollow interior 46, and is
pref er ablip ilsghtimgtyal with the major body 50. The hosel 54 is preferably
cast with the nmajor body 50. Additionally, the hosel 54 nay be -conposed of
a non-sim | ar TetseleisadtionYatof ike majgttiodyed ghenemily serer wvardihagrovarsditing or

ot her mechani cal securing techniques. A hollow interior of the hose[ 54 is
defi ned hsp. arHecsrlsestrhnl76 kBBmativeathak @tdBssafot apeiheag of ubee blagnthértee: dhersdlar e

59 to the sole section 78. The shaft 48 is disposed wthin a hosel insert
121 that jige@l SPRABY, aabhrlWittherrieselsemftive FURRI shabala poladiylent Zanaigylftosel
adhesive sold by the 3M company. The sole plate is preferably composed of a light weight metal
such as aluminum, titanium or titanium alloy. Altemnatively, the sole plate is composed of a
durable plastic material. The sole plate may have graphics thereon for designation of the brand
of club and loft.
"FIG. 9 illustrates the hollow interior 46 of the club head 42 of the present mvention. The
hosel 54 is disposed within the holiow interior 46, and is preferably integral with the major body
50. The hosel 54 is preferably cast with the major body 50. Additionally, the hosel 54 may be
composed of a non-similar material that is light weight and secured using:bonding or other
mechanical securing techniques. A hollow interior of the hosel 54 is defined by a hosel wall 120
that forms a tapering tube from the aperture 59 to the sole section 78. The shaft 48 is disposed
within a hosel insert 121 that is disposed within the hosel 54. Such a hosel insert 121 and hosel
.54 are described in co-pending U.S. Patent Application Number 09/652,491, filed on August 31,
2000, entitled Golf Club With Hosel Liner, which pertinent parts are hereby incorporated by
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54 are described in co-pending U S. Patent Application Nunbegr 91,
filed on August 31, 2000, entitled Colf Club Wth Hosel Li ﬁe‘?&g@ﬁ??éﬁf
pertinent parts are hereby incorporated by 15 4 Cctober 2004 PU2056
reference. As shown in FIG 9, a rear weighting nenber 122' is preferably
positioned within the hollow interior 46 of the club head 40. In a
preferred enbodi nent, the rear weighting nmenber 122 is disposed osufire

i nterior gtedcace of the ribbon section 78 in order to increase the nonent
of inertia and control the center of gravity of the golf club head 40. A
heel wei ghti ngs fRAREGE FIGD, hFeaP b@%ﬂn@ﬁbﬁﬁ@ﬁmkhﬁet@ﬁs@l podtfiofdd Wiften tvat er i or

surface of the sole section 76 wever, those skilled in the pertinent
ot her | ofSHRORAEFq e PRBLLLONT PR RRR R TRRREY ProlR (RRENZRERL"
nead 4. PR SR EROG Menper LoDl TP RSPk 8 KRRk L TR Ale bR o
nt or | or ERRRRR G| Hre e the oM 8 BIFBE AT | RRest Rk B eI ar

will recognize that other H gh density materials n&y\?g tilized as an

opt i onal isudacehedisrgnitbabesel §¢ ethiba nterios avrfaca gt the ool sqen ogT@WaYF& theserit of
the present invention. FIG 12 illustrates the variation in the thickness
of the stkilldd inghequeatinenbatwilbleciRize e additiqniakiveightpiganembas mppbe placeddn
preferably partitioned into elliptical regions, each haviia6l w different

t hi cknessther I6catiops efftee cledl henibi@dh nriat tofinfluchtreths tentdkiof grapitatreosant of iperida2, t he
striking plate section 72 has an central elliptical region 102 which

pr ef er abhyothasnieha: gropatiesst thhiskeasBeatiRal Thangighting meftb&s 120ardrieh ateo 0. 100
inch, preferably fromO0. 115 inch to 0.105 inch, and is nost preferably

preferably weight chips thickened areas of the major body 50 or weight chips welded to the

interior surface of the major body 50. Those skilled in the pertinent art will recognize that other
high density materials may be utilized as an optional weighting member without departing from
the scope and spirit of the present invention.

FIG. 12 illustrates the variation in the thickness of the striking plate'section 72. The
striking plate section 72 is preferably partitioned into elliptical regions, each haviny = different
thickness. In a preferred embodiment for the striking plate section 72, the striking plate section
72 has an central elliptical region 102 which preferably has the greatest thickness that ranges
from 0.120 inch to 0.100 inch, preferably from 0.1 1‘5 inch to 0.103 inch, and is most preferably
0.111 inch. The central elliptical region 102 preferably has uniform thickness. A first concentric
region 104 preferably has the next greatest thickness that ranges from 0.1 10. inch to 0.090 inch,
preferably from 0.104 inch to 0.094 inch. The first concentric region 104 preferably transitions in
thickness from 0.110 inch to 0.100 inch. A second concentric region 106 preferably has the next
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0.111 inch. The central elliptical region 102 preferably has dyahi2nahs

t hi ckness. A first concentric region 104 preferably has the next greatest
t hi ckness that ranges from0.110 inch to 0.090 inch, preferably fromO0.104
inch to 0.094 inch. The first concentric region 104 preferably transitions
in thickness fromO0.110 inch to 0.100 inch. A second concentric region 106
preferably has the next 16 4 COctober 2004 PU2056 reatest thicknessnzbsaat
ranges f roiRsOthid®Qess e rdn@eOfrdd3 0. 100 &leh to MOET RiLlg Ipkafertiblgioth Q0% inticty (LE8S0. 085
sch. The second concentric region 106 preferably transitions in thickness

from 0.1QG, 'mﬁeéoadco&%ﬁ’mb@ségb n A6ighékEdbseRaansdsiis tHiQaka kDS, 100 BEREADI y has
the next greatest thickness that ranges rom0.090 inch to 0.070 inch,

pref erabl yo,f;p gm O &I%%oh&ﬁﬁl [iPeifn h 3ok faﬁ*my Iﬁggbt&w%&%@ﬁﬁ@ EdsGhat BaHpQN 108

preferably tranS| rons 1n ness ron10 Inch to 0.0 i nc A first

per pher}’ 8% h%ch@RP@ %Jir‘é?lx%f?mté‘ﬁhfﬁxﬁ trog{&atlﬁént Th@&%ré%&c%n

ranges f %M perlphery region
preferably transi s i n thlckne nch second
perlpherng%bQ%mﬁ&Tg’ ?%?%PE%Wﬁmﬁ Q@BHF?H?@EE@§§QI g“ % BEYt r om
0.050 inch to 080 inch, and nost referabl 0. 070 g I n

al t er nat peian &Hheaierbht haséhecl@ﬁf Fﬁte%ﬁqlﬁﬂﬁﬁsé%&}t “F’gﬁ"‘l fgem %}ﬁ b‘?‘:@ft‘é pQB} Phas t he
greatest aickness that ranges fromO0.120 inch to 0.100 inch, preferably
from 0. 116 firstohriphsrorego8 Lil f pteferabiv trinsitions in thickness omy0-@R01ach 10RO indhe
central elliptical region 102 preferably has uniform aiclmess . A first
concent r i secomijpaivhd@4egioref ©rmblesablydss ¢ helforexthichmeathestangdsiimkn @850 mhiato
ranges rom 0.110 inch to 0.090 inch, preferably fromO0.104 inch to 0.094
i nch, andygosndetd po&pesfabbly 0. oOS&.chnch A periphery region 110 preferably
has the next greatest thickness that ranges from 1.069 inch to 0.061 inch.
The vari ati offy batenguivBeakagsentof cdnbel Shigticki R8oR 164 FrefelMly VR tHloraditsons for

tickmess that ranges from 0.120 inch to 0.100 inch, preferably from 0.115 inch to 0.105 inch,
nd is most preferably 0.111 inch. The cenral elliptical region 102 preferably has uniform
aickmess. A first concentric region 104 preferably has the next greatest thickness that ranges
tom 0.110 inch to 0.090 inch, preferably from 0.104 inch to 0.094 inch, and is most preferably
l.'099 inch. A periphery region 110 preferably has the mext greatest thickness that ranges from
1.069 inch to 0.061 inch. The variation in the thickness of the striking plate section 72 allows for
he greatest thickness to be distributed in the center 111 of the striking plate section 72 thereby
nhancing the flexibility of the suiking plate section 72 which corresponds to less energy loss to
.golf ball and a greater coefficient of restitution.

Preferably, the major body 50 is cast from molten metal in a method such as the well-
mown lost-wax casting method. The metal for casting is preferably 17-4 stainless steel.

\dditional methods for manufacturing the major body 50 include forming the major body 50
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he greatest thickness to be distributed in the center 111 of; 4he  sthighki ng
pl ate section 72 thereby :nhancing the flexibility of the striking plate
section 72 which correspends to Less energy loss to. golf ball and a
greater coefficient of restitution. Preferably, the major body 50 is cast
fromnmolten netal in a nmethod such as the well- nown | ost-wax casting

met hod. The netal for casting is preferably 17-4 stainless steel. pu0s6

Lddi ti onglom FBAMACE ottﬁfetanﬁﬂ;s&fr%&kﬁw foﬂﬁingm@e HEBbObod)GVda0a AaGhed ef inealyi ng t he
maj or body 50 17 4 COctober 2004 P U205 froma flat sheet of netal,

-pl LC: ' ; . .
super - p %&@%%9%53%5%&5 2 AL J1rou Belddn@theSOR niltihg MR rAdior

machi ni ng t roma solid block of metal, electrochenical

i1 he oRj 0 . e - f. :
et hoay. 245y S0k SR piCiolh M e A0, D1 fe (LB, M eleieCmBBAN B 1D
heets to,yi el varjabl e f t hj ckness. f d.t i

Form no. Sifios woslhe Hhagiumer ST el By BEs MS ok AUASIRIAC D

hi gh coefficient of  restitution thereby enabling for greater distance of a
gol f bal ISUPRTPIashicfRIA® gol f club head of the present invention. The
coefficient of restitution (also referred to herein as, "COR') is

det er mi ned  byhe pess¢ns invenliangs digersad 3 A 5ol clubread that hagje highsoglfigieriay UL is the
club head velocity prior to inpact; U2 is the golf ball velocity prior to

i npact \wkstichion sherehyenahlingifer arbeeercdﬁan@cmﬁdg@)éb@g’dﬁft‘yiﬂjl ths ol chubheadgfdbait i on
of the golf ball fromthe face of the <club head; v, is the golf bal

vel oci ty praséiit iffenion. SBpadoaffictent effredtingtiogdhlfo tediirted fio bareinhe “CABE) iofletbtmgnad ub

by the following equation:

e= L}

Uy ~Us

wherein U, is the club head velocity prior to impact; U3 is the golf ball velocity prior to impact
which is zero; v is the club head velocity just after separation of the golf bgll from the face of the
club head; v; is the golf ball velocity just after separation of the goliball ﬁ'om.the face of the club
head; and e is the coefficient of restitution between the golf ball and the club face.

The values of e are limited between zero and 1.0 for systems with no energy addition.
The coefficient of restitution, ¢, for a material such as a soft clay or putty:would be near zero,
while for a perfectly elastic material, where no energy is lost as a result of deformation, the value
of e would be 1.0. The present invention provides a club head having a coefficient of restitution
ranging from 0.81 to 0.94, as measured under conventional test conditions.

The mass of the club head 40 of the present invention ranges from 165 grams to 250
grams, preferably ranges from 1735 grams to 230 grams, and most preferably from 200 grams to
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head; and e is the coefficient of restitution between the galdh.hgdlooapd th
6-a face. The values of e are limted between zero and 1.0 for systens with
no energy addition. The coefficient of restitution, e, for a material such
as a soft clay or purty ,would be near zero, while for a perfectly elastic
material, where no energy is lost as a result of deformation, the value of
e would be 1.0. The present invention provides a club head having aPVz0ss
coef fi ci e¥! gvims; sdthithethregrvoodsalfichiy hﬁwgﬂﬁ prefrablphayingymassof dehgame and theler
conventional test conditions. The nass of the club head 40 of the present

i nvent i orelevangesdigodniub6badyéGpreietably?BOinggrrazes of Pt ledremabPrefaralyg de fagjom 175
grans to 230 grans, and nost preferably from 200 grans to 18 4 Cctober 2004
PTJ2056 1d% 50 had®may rhkpidd®orh 4@ grame asl2 @odrhme, | rhidre prfdail) rpeekdoabl 3 havi ng
a mass of 203 gans and the el even-wood golf club head 40 preferably having

a mass ofgggddy qrs@l_g&*@n, %1952 BREYably REmNBE @Famdt8d¥6 SRR ASdAnsRRpEIkANgI 019
from 140 gg;lg.ams 0to 00 Sgrli?am;, %Dre p*eferab% rangi ng from 150 §grams|[5gt0 180

grans, y .r?ne%ﬁt){e%@g;/@é é%g ﬁgﬂsaésigieﬂfaafﬁaﬁ@ag@g?q%s /B @%&, REef erably

161 gans: e m nor mass "‘pretrerably Tanging Trom4 gains to.

o T AR S I W PR BA, L
S) ; . 30 40
RN RIS D RS

ranging from2 grams to 15 grams, nore preferably from3 ganms to 10 gans,
and oSt 40EFene REB MpSEPTEAREDY SAGETES OHAITY, ¥ AP Gy meBIbeE | ks AiTkES PEGHA o
materials, in an anmount ranging from 0.5 grans to 5 gans, nay be injected
i nt o t he rhrgingfomAtsunpio feErans, rivee proferably emBeaymyo 10ipms ankEpsty e
wei ghti ng t her eof

preferably 5 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 40
for selective weighting thereof.

FIGS. 10 and 10A illustrate the axes of inertia through the center of gravity of the golf
club head. The axes of inertia are designated X, Y and Z. The X axis extends from the striking
plate section 72 through the center ot gravity, CG, and to the rear of the golf club head 40. The
Y axis extends from the toe end 68 of the golf club head 40 through the center of gravity, CG,
and to the heel end 66 of the golf club head 40. The Z axis extends from:the crown section 62
through the center of gravity, CG, and to the sole section 76.

As defined in Golf Club Design, Fitring, Alteration & Repair, 4" Edition, by Ralph
Maltby, the center of gravity, or center of mass, of the golf club head is a point inside of the club
head determined by the vertical intersection of twe or more points where the club head balances

when suspended. A more thorough explanation of this definition of the center of gravity is
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FIGS. 10 and | QA illustrate the axes of inertia through th r
gravity of the golf «club head. The axes of inertia are des?g(‘rj\]‘gt?%egz)%giY and
Z. The X axis extends fromthe striking plate section 7'-; through the
center of gravity, CG and to the rear of the golf club head 40. The Y
axis extends fromthe toe end 68 of the golf club head 40 through the
center of gravity, CG and to the heel end 66 of the golf club hed§y4®.
The Z axipsovedetiem FolfiGinnDedig, Citong Adectivok B2airt hr ough t he center of
gravity, CG and to the sole section 76. As defined in Golf Club Design. -
Fitting; Al terh¢tsfer&f Baply ind the Mmomehitdf daertidf afgalfiphub Hvhd #@yre pirdferabignt er  of
gravity, or center of nmass, of the golf club head is a point inside of the
club  heagk.cpteistedstRante&T VeT, ' ahd thed eaSesktoR Mieal WANRXADYE Z8Riant s
where the club head bal ances when suspended. A nore thorough expl anation

of this |-Ni td f AC ' ' @eh HhRNbEMM WBH2@56
provi dedqlﬁé]MGiglpr@% E{ba&[%gigfkgﬁi%%%tgorg %Z? gaogf%ﬁb lgaeaRepai r.0 The centger of

o e Lo RO bty Bpienp R b
XH YH. Z [ Fl 1 1 A, . i
e o ShpsiEgp 0000, A Py 1 B S e 2 1,

two wei ght scal es thereon, as discl osedbi n.co-pendi ng U. S. Patent

Appl i cat i(COFPREIEERL By st heeeby WpqorRoBRteshoYHERTRST I B FNSH01, entitl ed High
Monent OF Inertia Conposite Golf O ub, and hereby incorporated by
reference in its entirety. In general, the nonent of inertia, |zz, about
the Z axis fofn geheragdiefmemhens ofiagrtiadBzabortibe Z prie il N{dn hesd Aok x2r ange
from 1900g-cm to 3000g-cm, preferably from 1990g-en2 to 2500g-cn -, and
nost pr efpessadlinvehtianwyilO@fsechim 1 90R4BTge 3000g-chitepraiprabiy frarh 1PPRg-¢dp | yy,

2500g-cm’, and most preferably from 1990g-cm” to 2400g-cm®. The moment of inertia, Iyy,
about the Y axis for the golf club head 42 of the present invention will range from 900g-cm’ to
1700g-cm’, preferably from 950g-cm” to 1500g-cm”, and most preferably from 965 g-cm’ 1o
1200g-cm”. Table One list the moments of inertia for a 3-wood golf club head 40, a 7-wood golf

rlub head 40, 9-wood golf club head 40 and 11-wood golf club head 40.

Table One

Club Ixx  Tvv  Izz
Iwood 1937 1110 2392
7wood 1561 965 1995
9wood 1577 991 2034
1l woed 1579 1001 2049




about the Y axis for the golf club head 42 of the present inveabbeRonk! |
range from 900g-cm to 170Qg-cn2, preferably from 950g-emto 15008 cm,
and nost preferably from-965, cnR to 1200 cnR. Table One list the nonents
of inertia for a 3-wood golf club head 40, a 7-wooed golf cl:!h head 40,
9-wood golf club head 40 and 11-wood -off club head 40. Table One

Cl ubLxxl vvlzz 3 wood193711102392 7 wood15619651995 9 wood157799120342064
wo0d157910012F4@n 2@ fdreguinpsds bedievi thauxes ekilled ipie pratitept €t willigeqanize she
believed that those skilled in the pertinent art will recognize the

mer it or i quéEitaaManRaemethendbf thisiisvdntivreatd will readdly whddrstarglttiat whilgiitkepresenind t hat
whil e the present invention has been described in association with a

pr ef er r ed,enhes it iheirdfin :26datinheth 2 prehaed smbidimedtitheséafpnd ditien t he
acconpanyi ng draw ngs, nunerous changes, nodifications and substitutions

of equi Vaelnﬁ:ﬁzhﬁn 1R RS tHe RS RipAnyths MaWingd aRetetdul Ghdnp ) loldicatins iahd and

scope of "this invention which is intended to be unlimted by the foregoing
except as a ' I T kY tHENS IR L8 ot bE
enbodi _mansf‘lsS 0 uo%ﬁé?%%@/%%?%#%%&%&%%ﬁ#ﬁg? ve %?gper y or pr?vi | ege
s claimed A endSl LS Meldis f 8 LA IRRERAGHE PP By ol 0" 2004

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.



CLAIM5S P t}2056 1. A golf club head conprising: a major body §Qomesegs of a
metal material, the major body having striking plate section, a return
section, a sole section, a ribbon section and a | edge section, the striking
plate section having a thickness in the range of 0.010 inch to 0.250 inch
and the return section having a thickness ranging from0.020 i.nch to
0.250"inch, the return section extending a distance ranging 0.25 ifghsst O
1.5 inches froma perinmeter of the steikivpg pl ate section; and a minor body
conposed of a non-netal material, the mnor body having a crown section
and a ribbon section, the mnor body attached to the | edge section of the
maj or body. 2. The golf club head according to claim 1l wherein the striking
pl ate sectionﬁﬂgiaﬁ tgiﬁkness.in the range of 0.055 inch to 0.125 inch. 3.
The gol f lel ub URRGAEPRERE cl aim | wherein the striking plate section
has a thickness in the range of 0,060 inch to- 0,111 inpch.. 4. The.golf club
head according to &majonbedy gomgosed W@ﬂ@?tw’r#ﬁw]%gﬁ% hayings At g
plurality of plies of pre-preg material. 4 October 2004 P U2056 5, The
gol f cl ulsedtiond: muxnsattiony atsolesastionnaribon: seetis aad dedeg setianie #WHERE PRI he
| edge section is inward a distance ranging from 0.005 inch to 0.020 inch
from an gudtienihaving urficmessifi therengeraj0dX1 0 dusdiyto 0850 THeb apdibe rethutseptinachaving a
according to any one of the preceding clains wherein the striking

thickness ranging from 0.020 inch to 0.250 inch, the return section extending a distance ranging

0.25 inch to 1.5 inches from a perimeter of the striking plate section; and
a minor body composed of a non-metal material, the minor body having a crown

section and a ribbon section, the minor body attached to the ledge section of the major body.

2. The golf club head according to claim 1 wherein the striking plate section has a thickness

in the range of 0.055 inch to 0.125 inch.

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

the range of 0.060 inch to 0.111 mch. '

4, The golf club head according to claim 1, 2 or 3 wherein the minor body is composed of

a plurality of plies of pre-preg material.



pl ate section has concentric regions of varying thickness wgdcibhg 2obi ckest
region in about the center. 7. The golf club head according to any one the
precedi ng clains wherein-the striking plate section conprises a central
elliptical region having a base thickness, a first-concentric region having
a first thickness wherein the base thickness is greater than the first

t hi ckness, a second concentric region having a second thickness wheggis
the firstcthi i : +hi . ird ;
concentri% reSﬁ%ﬁéﬁébﬁ#%&ﬁﬁ%ﬁ??%ﬁ?ﬁF% Hgégﬂ&ﬂggéggﬁéﬁgﬁégggﬁﬁkg%%ckness is
gr eat er t feationt ihimwiatd a distarich rapking om GG izchie p0Phiotlyfreme gi evterlvawirfage of thour t h

t hi ckness %ﬁp$o'n the fourth thickness is less than the third thickness.

8. The go?’ cl'ub” head according to any one the preceding clains wherein the
return section has a thickness ranging fromO0.050 inch to 0.150 inch. 9.
The gol f club head according to any one the preceding clains wherein the

golf club, he h angl G Cent rS: 300
Qubi ¢ cenft ot of s FEpag Y b B E R E ST g R

accor di ngpht sastipn baeconteatripregiediofigargiba thidnesh svithithe thiblestregremin abéut thiervemttd. a
about the Izz axis of the golf club head ranges from 1900 grans-centi neter
squared to 2400 grans-centineter squared. 11. A golf club conprising: a
golf club head conprising a major body conposed of a netal material, the
maj or body havin striking pl.ate section, a retyrn section, a. so n
section, 4 ri B‘B’G%og_élé‘{’ #“Eﬁ‘? ag??&élﬁg fody 8% ‘éf’ie‘('fﬁqfngtcﬁgns lfer“!“ikﬁlﬁ ﬁmgwﬁtpk‘%s ection
having a :}egtlio%légr?us)gsels gcénrt?rgi gll?‘pqggl rggionoﬁag%% albgscer%hih?nes%; a2 ggt clorﬁgertlltr%r}ggi;[mhﬁav{negt urn

a first thickness wherein the base thickness is greater than the first thickness, a second concentric
region having a second thickness wherein the first thickness is greater than the second thickness, a
third concentric region having a third 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.

3. The golf club head according to any one the preceding claims wherein the return

section has a thickness ranging from 0.050 inch to 0.150 inch.

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

head has a volume ranging from 200 cubic centimeters to 300 cubic centimeters.



section having a thickness ranging from0.020 inch to 0.2504#5&8erb

return section extending a distance ranging 0.25 inch to 1.5 1nc es ¢r0n1a
perineter of the striking plate section, and a m nor body conposed of a
non-netal material, the m nor body having a crowi section and a ribbon
section, the mnor body attached to the | edge section of the major body; a
shaft connected to the gol f club head; wherein the golf club has a Ppufis
angl e grent er THE%Blf thib héﬁ%@cdilcﬁgé %8y om% Fielrain %Iam}efggﬁ H&ﬁ{eé t about:

the 1 zz axis through the center of gravity ran rom 400 grans-
cent i met gfterdy &B?IEHW I%ﬁﬂil&qféwrﬁs}féhlb hé#d pRgsh fipr lg%@ms-mnmwr squired to40RIgh

t he cent egrafi-camtimvict duhreges from 900 to 1400 grans- centineter squared., 24
4 Cctober 2004 P U2056 12. A golf club head conprising: a najor body ?
conposed of a cast stainless steel material, the mgjor body having

striking plate section, a return section, a sole section, a ribbon section
and a | edge section, the striking plate section having a thickness in the
range of 0.010 inch to 0.250 inch and the return section having a

t hi ckness ranging from0.020 inch to 0.250 inch, the return section
extending a distance ranging 0.25 inch to 1.5 i nches froma peri neter of
the striKilng pﬁ&‘tlg ClUREIPYHINg he | edge section is inward a distance ranging
fromO0.005 inch to 0.020 inch froman exterior surface of the major body;
and a minor body cesgpdsky hetd eomurisingl ity of plies of pre-preg material, the
m nor body having a crown section and a ribbon section, the m nor body
attached to the | edge sectjovhody cantpwsed of a metal matenal, the major body having

striking plate section, a return section, a sole section, a ribbon section and a ledge section, the
striking plate section having a &ﬁck:ness in the range of 0.010 inch to 0.250 inch and the return
section having a thickness ranging from 0.020 inch to 0.250 inch, the return section extending a
dlstance ranging 0.25 inch to 1.5 inches from a perimeter of the striking plate section, and
a minor body composed of a non-metal material, the minor body ha‘».'ing a

crown section and 2 ribbon section, the minor body attached to the ledge section of the major
body;

a shaft connected to the golf club head;

wherein the goif club has a loft angle gréater than thirteéen degrees;

wherein the moment of inertia about the Izz axis through the center of gravity
ranges from 1900 to 240d ’grams- centimeter squared, and the moment of inertia about the Iyy

axis through the center of gravity ranges from 900 to 1400 grams- centimeter squared.



mej or body with a liquid adhesive, the mnor body having a tf\hgkpeSPos
ranging from0.010 inch to 0.070 inch; wherein the nonent of i1 nertia about
the Izz axis through the center of gravity ranges from 1900 to 2400 grans-
centineter squared, and the nmoment of inertia about the lyy axis through
the center of gravity ranges from 900 to 1400 granms- centinmeter squared. 25
4 Cctober 2004 PU2056 MULTI PLE MATERI AL GOLF CLUB HEAD ABSTRACT A puaisé way
wood type golf club having a club head with a major body and a m nor body
is disclosed herein. The nmajor body is conposed of a netal material and

has a strpki nggylpgllg,hegggéﬁlﬂ{bmga return section, a sole section, a ribbon
section and a |ledge portion. The mnor body is preferably conposed of a

conposi te mater iﬁhajmdggg?g?sgg%@%é@&m_& RMinftelhORG B b Baviddre

striking plate section as variable face thickness. The m nor

? ggy n’lijs Olg{rﬁ%gpagtl&%egcﬁg%ta%gtn&dsewon?a Lid L‘QCQO&CH}%BX SeckiGn Llita llegé&%cﬁﬁ? fHeOn of
striking plate section having a thickness in the range of 0.010 inch to 0.250 inch and the return
section having a thickness ranging from 0.020 inch to 0.25Q inch, the return section extending 2
distance ranging 0.25 inch to 1.5 inches from a perimeter of the striking plate section, the ledge
section is inward ‘;1 distance ranging from 0.005 inch to 0.020 inch from an exterior surface of the
major body; and

a minor body composed of a plurality of plies of pre-preg material, the minor body
having a crown section and a ribbon section, the minor body attached to the ledge section of the
‘major body with a liquid adhesive, the minor body having a thickness ranging from 0.010 inch to
0.070 inch;

wherein the moment of inertia about the Izz axis through the center Qf gravity

ranges from 1900 to 2400 grams- centimeter squared, and the moment of ineruia about the Iyy

axis through the center of gravity ranges from 900 to 1400 grams- centimeter squared.
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