; JKLMe3e\ "\ 4f p6T TI TLE OF THE | NVENTI ON MULTI PLE MATERI AL GOLF CLUB HEAD
W TH FACE INSERT 5 10 15 BACKGROUND OF THE | NVENTION Field of the

I nvention 20 25 The present invention relates to a golf club head with a
face conponent conposed of a nmetal material, and an aft-body conposed of a
l'i ght-weight material. Mre specifically, the present invention relates to
a golf club head with face conponent having a face insert and an aft body
conposed of a light-weight nmaterial. Description of the Related Art Wen a
golf club head strikes a golf ball, |arge inpacts are produced that | oad
the club head face and the g@ﬁL%QFITHEfg@VEgPH@% energy is transferred
fromthe head to the golf ball, however, sone energy is |lost as a result of
the collision. MURTHRIE MATERLIAL GULICALUB KBADOWETHHAPBINSERTCOvVer
materials (such as iononers) surrounding a rubber-like core. These softer
305pol ymer materials having danping (loss) properties that are strain and
strain rate dependent which are on the order of 10-t00 tines |larger than

t he danpi ng properties of a netallic club face. P U2057 Thus j

i npact nost of the energy is lost as a result of the high Stimlﬂ@m{‘mﬁmm
deformations of the golf ball (0.001 to 0.20 inch), as oppos |1
deformations of the netallic club face (0.025 to 0.050 inch). A rppes*
efficient energy transfer fromthe club head to the golf ball could lead to
greater flight distances of the golf ball. S The generally ac

approach has been to increase the stiffness of the club head mmmmlmmwm,ce
metal or club head deformations. However, this leads to greater
deformations in the golf ball, and thus increases in the energy t P5K%t er
probl em Same have recogni zed the probl em and di scl osed possi bl e sol utions.
An exanple is Canpau, U S. Patent Nunber 4,398,955, for a Method O Maki ng
Iron Golf Clubs Wth Flexible 10 I npact Surface, which discloses a club
having a flexible and resilient face plate with a slot to allow for the

f léxi ng of the face plate. The face plate of Canpau is conposed of a
ferrous material, such as stainless steel, and has a thickness in the range
of 0.1 inches to 0.125 i rRAEEGROGNPeOF SXENPIEENTI®gi man, U. S. Pat ent
Nunber 5,863,261, for a Golf Cub Head Wth Elastically Deform ng Face And
Back Pl ates, which discloses thegicuser@t veptiod al ity of plates that

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 having a face insert and an aft-
body composed of a light-weight material.

25 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 goif ball,
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

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

which are on the order of 10-100 times larger than the damping properties of a metallic club face.



15 act in concert to create a spring-like effect on a golt ball during
inpact. Afluid is disposed between at least two of the plates to act as a
vi scous coupler. Yet another exanple is Jepson et al, U S. Patent Nunber
3,937,4' 14, for a golf Cub Wth A Polyurethane Insert. Jepson discl oses
that the pol yurethane insert has a hardness between 40 and 75 shore D. 20
Still another exanple is Inanori, U S Patent Nunmber 3,975,023, for a CGolf
Club Head Wth Ceram c Face Plate, which discloses using a face plate
conposed of a ceramic material having a high ener gy transfer coefficient,

al t hough ceranics are us harder material s PL2057 et APHS7 U s
Pat entl iy SBERS snmrr@fgof?tgfz eéer@erf %7 TPRLPS the @@ﬁé&rs%sem% fPRATIOPS e

| ayers in the face to absorb the shock of the golf ball. One of the

mat erdfhegolEbell (HA et G20 inghk s appased ta she smpii defarmationscef the meeligrdubf or a
Hol  ow Club Head Wth Deflecting Insert Face Plate, discloses a reinforcing
el enefate (00R3Q6 A0 ineh)pl Aagioreeficieat energymanidr dont thetcled headso tiay gddf talinor
defl ecting of the face plate which has a thickness ranging fromO0.0l to

0,30 ¢ d fPbredtel BlohCl¥taBlesBrRS b §ati.nCl udi ng stainless steel, titanium
KEVLARd&ﬁP%?\d ‘?&1 i Eeg!h Yet aEI:’lSOt hergCarr?)au i nvention, U S. Patent Nunber

89, 248,  for a sert . Ca a F ,
el oees TRABORrN e BHpEReR 1ot B0 ARt e HEmeroa b clap B ke ot
|ntended for flexing of the face plate, Anderson, U S. Patent Nunber 10
5, 344redusy, m¢t@1rorac1@3§¢addefnma§aas- evensr.ribi leds o Eveaiey defommationsdn thesgolf use
of a hot forged material for the face plate. The face plate of Anderson may
be cowgilpamdithas irkesssesin thoendrgy gadsfsrptelermat eri al s i ncl udi ng steel, copper
and titanium The hot forged plate has a uniformthickness of between 0.090

and 0. 130 §4pbRSve @@@Mﬂ&a th@ﬂ%ién?&@de&S&@%oEs@U‘l@rsgluquﬁﬂeﬂn@&ﬁf[‘efi‘é s ina
cl ub head |s Su et al~., US. Patent 15 Nunbér a77 for a Golf U ub

composumbt S PR AT 2R e BRI RE DM Bt G Qb viRGeRRES”

club head with greater |oft angl e accuracy and reduce structur aI
vidak nlsepgeisSurfgcg aybich disslospsi elvb heying @ flexbasarphssifignt faceplate withyp siabted,

di scl oses a face plate having a curved ball hitting surface. 20 U S. Patent
6, 146qlblv foo thé ficend of e fade.platdi Tt fice plaze ofefdmphuak compofedaifarferrgusa gol f
club head wherein the walls are obtained by injecting a material such as

Pl ast inGreANEEuchhs! sﬂﬁﬁe&s Al | rAGhab @ tiacleRbS @Qh@ra@leé sfol’hﬁcrcee k€0Nnas igheg! t
point |ower than that of the i nj ectabl e pl asti ¢ material so PU2057 t hat

Once LN SRRSRESLARY Aol 1087 POl TRyls sTEB 3! Red d6ls ERIBAG A"

cavity. The Tnsef eornpri'soa rasi staned’ o Erreh i nf the

i nt ernal port n qf he fr of t shel | upon renoval the core
wher eE RIS L D GFERSERLe SPORER T P{agesc%wﬁFﬁ%‘ess?ffthapiﬁﬁtrrmuwl%otr plates that

15  actin concert to create a spring-like effect on a golf ball dunng impact. A fluid is disposed
between at least two of the plates to act as a viscous coupler.
Yet another example is Jepson er al, 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.
20 Still another example is [namori, 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

having a high energy transfer coefficient. although ceramics are usually harder materials. Chen
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a laterally extending portion conprised of steel. U S. Patent 6,149,534 to
Peters, et al., discloses a golf club head having upper and | ower netal
engagenent surfaces forned along a single plane interface wherein the netal
of the I ower surface is heavier and nare dense than the netal of the upper
surface. U. S. Patents 5,570,886 and 5,547,427 to Rigal, et al., disclose a
gol f club head of nol ded thernoplastic having a striking face defined by an
i npact-resistant netallic sealing elenment. The 10 sealing el enment defines a
front wall of the striking surface of the club head and extends upy%fg, and
al on h i t L f . . t he
char & o U SEAGE oSS TR L 14 GO R aR SR ik lRE DR e S
and mmin thickness. U.S.  Patent ~, 425 ~38 to Vincent, et al., discloses
2" hoRMAIP SBIFS e BorE At A01Ra1, e racharreis e BT BRSNS i ki ng
surface conposed of a nunber of stacked woven webs of fiber. 15 U S. Patent
5, 377, 986 Lup\§.dlatemz Numben 5,499 §il 4 con g &l llawHolub Head Witk e flsetingigsert Baogy
conposed of a series of nmetal plates and a hitting plate conprised of

pl astpildte,afisclaseP e séihRrithg elehitht vdieped of Hplabiid 61 atgmpluai &lldysthhnglisefdr wi t h a
forwardly convex shape. Additionally, U S. Patent 5,310,185 to Viollaz, et
ak., i I 0 : [(Walok 0 eries
o o e o R B Br i o
surface to which a 20 hitti.n | .ate.canpri pl asti c..or gonposite is
ot adBey OF AR S Bt e Sy B SR SER AR gP e i offt ot
associated wth a forwardly convex rear plate of the hitting plate_ thereby
f or niGannaufiwyentien Y. Sc BatgakNumben h9B S fare Galf Cly Howipgunssrt GapabletOf
5,106,094 to Desboilles, et al., discloses a golf club head having a netal
st ri KingicFeend)ldidctsehemebd chibecosdpobdd stovdalcwitlh atavaliigseat. separate unit
attached to the golf club head with a quantity of filler material in the

interior POMJuBR nBf intdhRed FHNARGADS tht Bce PREAndérsaR s 48Batet MithaRashi

di scl oses ‘a wodden golf club head body réinforced by 5 a m xture of

SRevent HoC e AR 6 G R R Mok RO R SR SRR Bt 6 B TBioon 5

and 15 mnlies adjacent to and extends substantially parallel with the

f r ontmateréd foyrthe faseplatp Rbadace pirtsef dadeaian maxbe cornosed okpgyeral dpsiorssdes a
golf club wherein the sole plate, face plate, heel, toe and hosel portions
ar e fretaledatesala inchidiag yreelaséppeetmal titpniese Erechomiwged plate esadinaforh0 comnposi t e
crown is attached to this unitary piece thereby formng a holl ow chanmber in

the GhidRndisathetWesn 0080 QR 09.3034ndsl to Lo, et al. discloses a hollow netal
golf club head where the netal casing of the head is conposed of at |east

two openi ngs., The head als Q i NRSI Ll I SP i thin
the nead REF 2TFRf gheiRe FRDAR shaed R RETH LU A 0y PLARTES Pl ]
openi_ngs, of olf club head casing. K U S. Pa%lgg ‘Fol’ | 67, 387 to Dani el

h ’
dﬁsc%@a%eféﬂtr?&peqlgv@gaﬁolfé‘ﬁm Riredd Swrlesclases # pligd TRRRfgd 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.

20 U.S. Patent 6,146,571 to Vincent, et.al., discloses a method of manufacturing a golf club
head wherein the walls are obtained by injecting a material such as plastic over an insert affixed
to a meltable core. The core has a melt point lower than that of the injectable plastic material so
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is conprised of netal such as alum numalloy and the face plate is
conprised of a hard wood such as beech, persimon or the |ike. The face
plate is aligned such that the wood grain presents endw se at the striking
plate. 20 U S. Patent 3,692,306 to G over discloses a golf club head having
a bracket with sole and striking plates forned integrally thereon. At |east
one of the plates has an enbedded el ongate tube for securing a renovably
adj ust abl e wei ght neans. PU2057 U. S. Patent 5,410,798 to Lo discloses a
met hod of manufacturing a conposite golf club head using a netal bﬂg to

L R S R D e E%Mn el St o
o i <PEERN eSS EREeRL ﬂ%?t*taﬁw PlraanBier oé@wpﬁ»i Tl et

nitrite, amoni um chloride and water causing the nmenber to attach

i nt egfredl uppnireme vl ofghestore whereghewrinfordsacnbelemert ip cermprsadrf@lumimsndwishd
heated. U. S. Patent 4,877,249 to Thonpson di scl oses a wood golf club head
errbody:itékglljaeitatiﬂiﬁgbeﬂioumpﬁrpﬁsed6951&1.and metal lic sole surface having a
keel. In order to reinforce the |Iamnations and to keep the body from

dgl ani nat ing Pﬁ&ﬁfﬂe'ﬂ@%@h R mﬁetue%s&hm%% P 3hd 1dwer

|nserted throu the Crown o e ¢lub head ere It Is nnected to the
sol e te at the e htened m _nat.i . U

Pat ot eamEymscsu Bom e ARe 8P BeirlatCBBRERS ybrFin Pl elel Beloiss
renovably inserted wei ght adjustnent nenbers The menbers are paraIIeI to a
cent pafaceds heayier ans more dense tepnttbermetpd of theaippersurae.t o t he rear section of
the club head and perpendicular to the crowm to toe 15 axis. The wei ght

adj ust mentU.SrErdeeits S, 5RY,80€ ale5 447 42 pleRizahy: ahelidtire afgotfapshe@d dfimdlesi Wi t h
pol yur et hane resin, which can also be used to formthe faceplate. The

capsyy ﬁﬁo@C & RS N9SKRL ercf‘e%eﬁwtt@%ﬁg&t-rés' arffln%?aln@géja_}i‘gﬂvtetﬁnge%\’efﬁeto

provi ess to adjust "t he wei ght” nmean Pat ent to Cark

[ 0o oA Rt el & rou) ) alare ikl Ted S UUR O] e earRg e

wei ght 20 adjustnent preferably cast or formed integrally with the heeI

pl at end Fieeg Heaidqnithe impach sufaca éh Eamenegkiionasitsamentofiths thafiea thawlvb t he head
of the golf club via an opening. U S. Patent 5,193,811 to Ckunoto, et al.

di schesesTi senlixh ¢lympentqireferdbeplskibpbgtwéen 2 BlAAAS Mnmanphicleeds.pri marily of a
synthetic resin and a netallic sole plate. The netallic sole plate has on

(s sur fages mikerkaneisngan binddhe oheadiRastks b B 860 BblokIcaR daR NS ect

conprising a hosel on the heel de, weights on the toe and rear sides and
a be e a t

5, 518 AP e %'s‘r%k“té fphite %‘M%#%éééanﬁ%ﬁ% ARy W out e
h | f h I h

%gat ed Oﬁ}g C3O7r7rp9r8|68tgc\jflgllazs)e!tnc;[l %}slclosgseets clror{f c]?ltr)]%ezgle t[lg/mgwae {)gd)} menbers

composed of a series of metal plates and a hitting plate comprised of plastic or composite
material wherein the hitting plate is imparted with a forwardly convex shape. Additionally, U.S.
Patent 5,310,185 to Viollaz, 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

20  hitting plate comprised of plastic or composite is attached. The metal support plate has a
forwardly convex front plate associated with a forwardly convex rear plate of the hitting plate
thereby forming a forwardly convex hitting surface.
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interior of the club head. A foamable material is injected into the holl ow
interior of the club to formthe core. Once the foanble material has been
injected and the sole plate is attached, the club head is heated to cause
the foamable material to expand thus hol ding the weight nmenbers in position
in recesses located in toe, heel and/or back side regions by pushing the
wei ght 10 nenber into the inner surface of the outer shell. U S Patent
4,872,685 to Sun discloses a wood type golf club head wherein a female unit

is mted with a nmale unit to forma unitary golf club head. The fena££7unit

conpri ses er, rtion_of the golf .club hea nd.is, preferably"
conposed OH"%I%E%‘ é’,18§10$8§? Dﬁf’b%"ﬁd% “fhglsﬁg’rs%s augﬁqf glpﬂ@p%gasvxqg]%mg{ uct ur al
portions of sole plate, a face insert consists of the striking plate and 15
wei ghstrikinscheaniptesvherein thastakingifecepiate ds s spparasmuninattaghed tothe golfglugheadei ng
preferably conposed of a light netal alloy. The units are mated or held

t oget with auahiinydififijleandtevial imethb émerder pomeamnest theé)clsb heéad.ent 5, 398, 93S to

Kat ayama di scl oses a wood golf club head having a striking Face wherein the

hei ght of e it 4ises, 0888 KatandsHi ABscRREs 2wobddh SAF Elub hedd b8 GeintorBEfsy ¥

equal to or 20 greater than the height of the stFiking face at the center

of.the ¢l ub head. . Pat ent._Nunbe . ern_discgloses a club
neha Sretize S8 Podsplatic oo DU 1nd HonPPRaliCrdpdf ndtyd v8
magnesi um _U.S. Patent Nunber 1,638,916 to 7 PU2057 But chart discl oses a
gol f uraysniyidisiriguisd susiciae Mehtredensibhigdhe g obksWesdANG L B figs pdisceibod
material, and a shell-1like body conposed of alum num attached to the

bal antd amgl exsnide substandiely parallel vaith Patfeomt fide i trescl@ORepd37, 5094383, 5255918,
5261663 and 5261664 di sclose a golf club head having a full body conposed

of a cast e gladmugni 47308 Ref FSEoiRRUNT Quis WABREEH: Qble 1O adigted Net al
material. Viste, U Pat ent Number 5, 282, 624 di scl oses a gol'f cl'ub head

5.
with st al . body and f orged st insert, wWith grooves on the
ext o Ne Bt APCpEel RS A P LB Pl R B e Mhielit SRR ng
t hi ckness of 3mm Ropers, U S. Patent Nunmber_ 3,970,236, discloses an_iron
clQb RYBROSKECHOMD fsAtekpdieithis unppany pacse thexely fopamera holloMashapbsadhe slul cast
iron body. The Rules of Goif, established and interpreted by the United
St at ebeddol f Associ ati on ("USGA") and The Royal and Ancient CGolf Cub of
Sai nt Andrews, set forth certain requirements for a golf club head. The

requi r ementss flterd s@2U4{33¢ ltyh.ohead. BEctodeotMellbw nididlgoff chiKhARARRAREA thel | - A
conpl ete description of the Rules of CGolf are available on the USGA web

o, HRcty MG AOR B Lo i B Aty B U g sl Y st

speci 11 C par ers tor a go ace, e face

fromhaving the effect at ippact, of spring. wwth a golf ball.. |n 1998, the
USCh Stptds e et b GikaRieTE b PRGOS o hesb osie aiacil Bdocardh
face COR. This USGA test procedure, as well as procedures like it, nmay be

ut®d imthewasungs ef thp gpHchibdrmrd 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.

20 U.S. Patent 3,692,306 to Glover discloses a golf club head having a bracket with sole and
striking plates formed integrally thereon. At least one of the plates has an embedded elongate
tube for securing a removably adjustable weight means.
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20 Al though the prior art has disclosed many variations of multiple
material club heads, the prior art has failed to provide a nmultiple
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 golf club head conposed of a netal
face PU2057 conponent having a striking plate insert and |ight-weight aft
body. The golf club head preferably has a coefficient of restitution of at
| east 0.81 under test conditions, such as those specified by the USGA. The
standard USGA conditions for measuring the coefficient of restitutif8#5s
set forth P -BaeEenuSei0508 tebodiscloses amadiaf ioh appacians @ comprsits grlbelul o ub
Head for Conformance to Rule 4-1 e, Appendzx Il. Revision |, August 4, |998
and FeeAdgising aometaligasing, to|vgueh a laminetedmentbenin inseetedisA eheet ofcompositaot her
aspect of the present invention is a golf club head including a face
conpongfiiaLieRpbsqdernly laydied avernind jeniilgs afithedmmihtedinehibereindenasl caging to
non-netal material. The face conponent has a return portion having an

Ope”'agoagﬁon ogp(eh g gl'gﬁhglt R ihe: %ﬁ%lé}%e&é‘t% ARG Mddbed THE tl?etﬁdéf_iugfio i nch

pl at e por asaun orm thi nessmt e range of

toOf381 % hereturn t|on Jhas a thick mtherang_f gf 0.010

i mch teghtite Eﬁcowuigj ‘fml%tﬁ‘f AHEORER § aﬁ?‘?q%’ﬁter&a‘és &%ortion and
a ribbon portion. The aft-bcdy is attached to the return portion of the

f ace wemponerattacirindeggally tocthe pickd geping when tigihpadigplaced drtpfa raoldrpnd beated.
restitution of 0.81 to 0.94. Yet another aspect of the present invention is
gol f cl ub Uead®atenc 4)3077 299 a0 Therpoadistinsns a ot gs e lubf head matbaldyingtaer i al and
an aft-body conposed of a plurality of co-cured plies of pre 20 preg. The
face GRIRABEHd irfee! Bl hdalRR bl QAR VA kPRI PEerdDGeifold ki N9 Pl at e

insert covering the opening. The return portion |s corrpose a cast netal

t d th t te t f f. d
LR B P e
ri bbon portion. The aft-body is attached to the return portion of the face

PG 057 beld iposrated. thrpyeh therrsawvn of therpdih head sthergi isponfeedity the sele alaseiat thte | z2

eucia through the center of gravity is preferably greater than 3000 grans-
cent i ke end sghtaneitty cangrésheheamibmdtiond. i nertia about the lyy axis through
the center of gravity is greater than 1800 grans- centineter squared. 5 Yet

anot her aspegtpaeht § *8@ %B@%@BEIIMM %&Elo@é& d Wwoddedolf &&W@eaﬁ%@xﬂé%h@@ab@y face
conmponent conposed o titaniumall oy or stainless steel material and an

TGS T S O T A
from the face section to the rear section of the club head and perpendicular to the crown to toe
15  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
20  adjustment preferably cast or formed integrally with the heel plate. The heel plate with attached
weight member is inserted into the head of the golf club via an opening.
U.S. Patent 5,193,811 to Okumoto, et al. discloses a wood type club head body
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striking plate insert covering the opening. The return portion is conposed
of a cast netal material and the striking plate insert is conposed of a
forged or formed nmaterial. The striking 10 plate portion has concentric
regions of varying thickness with the thickest regi on about the center of
the striking plate portion. The striking plate portion extends froma heel
section of the golf club head to a toe section of the golf club head and
has an aspect ratio no greater than 1.?. The return portion extends

| aterally rearward at |east 0.250 inch froma peri neter of the striking

pl ate portion, The return portion extends |aterall rearmard 360 déd§fEes of
the [EMPHEGRIHALkyRE amﬂm@wswns lagretalisisplegtiate: Tae mesliic £9lg platrobas of) so
has an interior tubing for receiving a shaft The interior tubing engages
an upiseurfaesdbr bendifg with thehaad body integrally frtmad mambers eamprising# hosebon dteur n
portion. The aft body has a thickness ranging from0.010 inch to 0.100

i nch hedingdeaivleighesiyn thacbedRiredr sided\iid pdehindnnéctinghhoweiphtstandhogdld a sol e
portion. The crown portion is attached to the upper section of the return

POr t 1 GpkiicHafy SGIse pRAEL 5 81 |67 RIGEERSH, 4%t BloBMEL o3P Eb ABalaviiead ©F Ur 1 20

portlon bon portion’is attac ed to a ection of
e retur ort A toe of, t.he ribb rti.on is attached to a toe
et gt shel} e @by compiived eﬂswﬁ?&w G5t 0 P eTa SRS PG R 81 or . a
vol ume ranging from 250 cubic centineters to 600 cubic centineters, a nass
10  imebosat thanybigad.r Arfodsble matesial & inRstedintaghe heoltbvainterefriof thiesatub tof
restitution ranging fromO0.81 to 0.94. Having briefly described the present

i nverfbin@the dobe CGaleeVie: RAghablemidieial B BednSnjebRatatd @it RIIpladvaaiages thdrer eof
will be recognized by those skilled in the pertinent art fromthe foll ow ng

Sﬁiikp‘%ﬂ'hﬁqﬁ}c‘é R fﬁ;&é%’éﬁ%ﬁa@“%Eé%%?ﬂ%&?%@@ﬁfs“@&@%&ﬁ”’%@@@ thtne

DRAW. t | £, club t he . t t
10 FIRPOTOR i BeFESRIOBIARNR B FFAL SpHPT DRt SR P e et o

show ng the neasurenent for the aspect ratio. FIG 2 is a rear view of the
d6| f memberhrtadhemnpy @rfage ofthgouriskelk oe si de view of the golf club head of
FIG 1. FIG 4 is a heel side plan view of the golf club head of FIG 1. 15

FIG ~ is &St Paep 48726 8woFuntdizlqges & wobd bygeasdf diib ht4d wHereihlaGem@lei it
bottom view of the golf club head of FIG 1. FIG 7 is an expl oded view of

t he QQHatégl with Deadk grixt H"t%rrﬂ ra%%ﬁﬁxz dovamS hedd. THeGemBlel it olRise @P ugﬂr)]é?w of

| ub head 8A Is a cross-sectional 'view along line

dv f B o FI G
o 1 Parrcas e e b § gt oGt Pudigestd 8Bt el Sraabt ot b ol ng. ¢ he
att bu?l(ijtyihcludes the structural portions of sole plate, a face insert consists of the striking plate and

15  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
20  greater than the height of the striking face at the center of the club head.
U.S. Patent Number 1,780,625 to Mattern discloses a club head with a rear portion
composed of a light-weight metal such as magnesium. U.S. Patent Number 1,638,916 to
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PU2057 FIG 10 is a heel side plan view of a golf club of the present
invention illustrating the Z axis and X axis. FIG 10Ais a front plan view
of a golf club of the present invention illustrating the Z axis and Y axis.
5 FIG 11 is a front plan view of a golf club illustrating the test flane
coordinates XT and YT and transforned head frane coordi nates YH and ZH.

FIG 11 Ais atoe end view of the golf club illustrating the test frane
coordinate ZT and transformed head frane coordinates XH and ZH. FIG 12 is
an isolated view of the interior of an alternative enbodi ment of thg,face

10 ¢ nent. of the golf cl ad_of enk J.nyent i i -sra?ilng

t he %ﬁ&?‘ﬁl %ﬁgo%eﬁalgﬂﬁgb‘r?e‘g‘s&%b Q‘?‘Pﬁ%’lg{“ﬁ ?ﬁg&g ?is'?é 068?? xo] 18’9&1 %IHR%JA is an

i solated view of the interiaor of an alternative enbodi nent of the face
corrpé'ff@gtmﬁFnilh@dg%ﬂFhQﬂi?kP"ﬂbé&BmB?“FH’é a@mma@mﬁm if%bﬂhmcuwgp;ﬁg t he
variations in thickness of the striking plate portion. 15 FIG 13 is an

i sol at ed tAuplepensiés Pateat thhﬁn;fSO%‘fﬁcéO&iﬁﬂoﬁﬁrﬁﬂl&ﬁ%ﬂﬁ@ ol 126866 head of
the present invention. FIG 13Ais an interior view of the face conponent

of Flgfaclokd a golfGlublBRdinavig ai fan%agﬁemf;@\eﬂ@fatm nicdenfeidangatacefindetG  13.
FIG 13C is an exploded view of the face conmponent of FIG 13. 20 FIG 13D

ig at | 9 .. conponent of FIG 13. FIG 13E is a toe side
% ew%%?ﬁéﬁff\é%%\&rﬁ%%%gﬁatlE%?&E?G 13. FIG 13F is a heel side view of the
face conpqnent_of FIG _13. 12 PU2057 FIG 14 .is an isolated top plan view
of the af tYIB§dyofatReNyBIber %F@?o@f’eg'ada%e%arﬁé’jf%ﬁl%‘éé?ﬂd Vi e RS oIl PPEY  14A | s
an interior view of the aft-body of FIG 14. FIG 14B is a heel side view
of t hedafforgeddieebfacinGert with ghodMeGon tkCterian stfacesinddheyindem oo fsutfive ofthe body

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

14E ifgcedni@fdnd i Mgof thidk@eadfdr3bpey of FIG 14. FIG 14F is an interior view
of the aft-body of FIG 14. FIG 14Gis an interior view of the aft-body of

G 14, 30, RETH AR RESCRIRT) o O THEAVENTLENAS, 500 d fofl el 2 2

T
golf club M generally designated”

10  face plate insert fusion bonded to a cast iron body.
The Rules of Golf, established and interpreted by the United States Golf Association

(“USGA”) and The Royal and Ancient Golf Club of Saint Andrews, set forth certain
requirements for a golf club head. The requirements for a golf club head are found in Rule 4 and
Appendix II. A complete description of the Rules of Golf are available on the USGA web page

15  atwww.usga.org. Although the Rules of Golt 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 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.

20 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.



15 golf club head 42 wth a hollow interior not shown. Engaging the club
head 42 is a shaft 48 that has a grip, not shown, at a butt end and is
inserted into a hosel 54 at a tip end of the shaft 48. The club head 42 is
general ly conposed of two conponents, a face conponent 60, and an aft-body
61. The face conponent 60 has a striking plate insert 72 placed within an
opening 45 of a return portion 74. The aft-body 61 has a crown portion 62
and a sole portion 64. The club 20 head 42 may al so 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 conponent 60. TH&0face
conponent 60 is general BRIES QRdHE BYEENGIONet al , the return
portion 13 PU2057 74 and the striking plate insert 72. The opening 45 is
configured for placenent of the striking plate inacrt 72 therein.
Preferably, the return porclon '~4 |a oorrigoa~ed o!' a or~at netal

rrtatal ri alOmeaspect bethetprésehnigvitidvhes & BoHIctub/lizal SoeoRASHG Métakpfaéor ged or
formed metal material. More preferably, the striking plate insert 72 is
conpo i L Rk Lad i ium
et o LD e o Tt B Sl BE prfel
al Loy, SP-700 titaniumallo avai labl e from N.ppon Steel, of Tokyo, Japan),
et *L5e8 ¢ Pratieiom o POy e bR 5  ndsr il g pidici e sagrapicd oy B8
10-2-3 Beta-C titanium all oy available fromRTlI |nternational Mtals of

Chi o, Ut Bhe plapdard GiSeh cordiions omeasveingithe roaffcipntaafaestifetion is 3¢t foribiude
ot her high strength steel alloy netals and anorphous netals. Such steel

mat er ilgd SSGAFroeRiutd fokQLéiBhking&rt Klp AHRardbS o @lab Mhad f4680nfokminte @S Rule
steels, AERL11~IET 100 and AERVET 3 10 alloy steels, all available from

Car pent i; 2}t ; S I I n ragi

e | DD e R B SO NEe BhEEHE e
beryl Ir‘r}é#]&based al l oys such as disclosed in U S. patent 5, 288, 344, which
perti ‘parts are hereby incorporated by reference, quinary netallic

gl ass all oys such as disclosed in U'S, patent Nunber 5,735,975, 15 which
péftinent pafavothereasheat obheinessRpior et by gplfcirbelired incdwding afargropmpbhents as
di scl osed m Cal cul ati ons of Anor phoi cs-Form ng Conposition Range For

Ter nakcympdskdi@yf aSyethlemsteAnichnAraalaftsterlyCbmpbada ¢ fi asadn-metaChatmal. phieufacdhase And
Anor phous- Form ng Ability, Takeuchi and |Inoue, Materials Transactions, Vol.

42, Neomponddt ké3prdrdtt$oftZiOhalving MM GfanRgrdnlinaRikiRgplafe L&t &Weﬁ?% the

i ncorporated by reference. An striKing ™plate insert 72 conpose
anmor phous nmetal i.s. 20 tached [ h.el ectron, beam wel din razi.ng.,or
o ese SprieEa Ror BrER i BRERR G HB I iR iR WkE e T B 74
may be ggngosed of any of the above-nentioned na{erials 147 P U2057
howev & 0-259 incd. Jherefumnpqriien Apoa dirkaessandhsrange af (P 4L ek 1@ 81208 inck. dhst
titaniumalloy such as 6-4 titaniumalloy. Further, the return portion 74
mh§ beftredyhasa arosth pdmongisofeqragiienyand aribbergportion. The aft-bedy is antached to the
return portion of the face component. The golf club head preferably has a coefficient of
restitution of 0.81 to 0.94.
Yet another aspect of the present invention is golf club head including a face component
composed of a metal material and an aft-body composed of a plurality of co-cured plies of pre-
20  preg. The face component has a return portion having an opening and a striking plate insert
covering the opening. The return portion is composed of a cast metal material and the striking

plate insert is composed of a forged or formed material. The aft body has a crown portion, a sole

5



machi ni ng, casting, powdered netal form ng, netal-injection-nolding,

el ectro-chemical mlling, and the like. 5 FIGS. 13, 13A 13B, 13C, 13D, 13E
and 13F illustrate the face conponent 60. The face conponent 60 has the
return portion 74 extending laterally rearward fromthe perineter of the
striking plate insert 72. As shown in FIG 1, the striking plate insert 72
typically has a plurality of scorelines 75 thereon. As shown in FIG 13C,
the striking plate insert 72 is welded to the return portion 74 of 10 the
face conponent 60. A plurality of tabs 47, preferably three, allgn é8ﬁ57

strikin ert 72 f d|n ess rnat ve

striki ?1‘818? cga PHE%‘? POW?H g{’f)flggjggeistapé ghe[rﬁg.lrglggﬁpﬁgo b%? f usi on
bonded to the return portion 74, In Preferred enbodi nent , the return

por t | oFPTIRPIERIN SThel MomeRiQfiprstia afithg ISBEF ybhead about thg Izz axisghrough dianenten ot o
section 78, a heel lateral section 80 and a toe |ateral section 82. Thus,
15 thegmdlt)uisrpréférabbegreatabﬂhyn 8000 gramsscentimetdr isqidredy apd dheemomser df idérfia a full
360 degrees. however, those skilled in the pertinent art will recognize

that thRuf Glelyy aﬂ@fﬁrb@%%é cBRYr @Eréév%%ﬂ@@ﬁﬁ@? $had 11800 lobadhs-TeRtirh&Er Qfuatdde

striking plate insert ) such as degrees or 180 degrees; and may al so
be di sconti n ds

the aft- bodgé’t@% St BB he pROGH iy-RiE) s OTP%J% hERCRREEL ML CombRL° |
a preferr odlnent t he pr.edeterm ned. anc nges fromO0.3 inch to
1.0 i neqmp%ef EP HHEEIBBIgY of Sijnlerrotieal GiogEriA anchhatt hAdk 99%230555 ei PRIy 0. 68
inch, as neasured fromthe perinmeter 73 of the striking plate insert 72 to
t he r eaffcvecwiedbplirs dfpre-pRg2TBT faoé cothpongppleas d ratuen portwediaiog afn®peting and a
preferred enbodi nent, the upper lateral section 76 has a general eur~rstura

& lrt Sstﬂﬁi%gbfz@@lnséﬁ‘ébb&{dg t86 ophind) eTHearuaT PbrtiB isCbmpdsb® of o Pask medd ~~1 ~, 1
aealla~ '~~ kt~ a length fromthe perinmeter 73 of the striking plate i nsert

72 tha |. { i

o at o PieBpEAR Bt uRe TR bORR Y SR Forb e TBRA g%‘egaﬁe{% R

section 66. However, those skilled jn the relevanpt art wl reco%nlze t hat
t b ni PIRIFEAOTHIASIFORESRIR@ regions RE VMg taiskngss i itgahe thigkset rtes@néée%t Beicager The

present i nvention has the face conponent 60 engage the crown 62 along a

subst aof thaktrikingplaieponicd. Theateking hlatecposiien 62etissram ehevlrscomatesfohe g@drti on

62a, which is placed under the return portion 74. Such an engagenent

enhancggb hbi ol 08k Bedtiohofefle $d1Ec1eh héddiang hab ad & gé@c a6 86 lgrehter @hdnoMT .NYLE O A
greater coefficient of restitution. The crown 62 and the upper | ateral

secti O{L gtl f rtllaéé(%&l%g?ﬂertaﬁ FABLar ﬁtaPFéEst%svsf gﬁéﬁ‘{%rrne{;ﬁ’éﬁ&é‘rdoﬁﬁ%q ats ngﬁ?aftpeel

| at er SUbSt ant | a perpendi cul a e stri

portion 72, t he heel |at ction vers t.he hosel
Enao: Pt B PORRB I Ce Bl e 0 DAL AT TSR THERol o
portion 64 of the aft-body 61. The heel |ateral section 80 is 15 attached
t ol 3 heplowsinorgan. Blar golf plabhetrdbdse Bag aaraterpetubmigtionies ei¥ingashetti Theigtesiopl ai ned
in greater

tubing engages an upper section of the return portion and a lower section of the return portion.

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

20  portion. A heel end of the ribbon portion is attached to a heel section of the return portion. A toe
end of the ribbon portion is attached to a toe section of the return portion. The golf club head has
a hollow interior, a volume ranging from 250 cubic centimeters to 600 cubic centimeters, a mass

10



detail below The heel lateral section 80 extends inward a distance, d"',
fromthe perinmeter 73 a distance of 0.250 inch to 1.50 inches, nore
preferably 0.50 inch to 1.0 inch, and nost preferably 0.950 inch. The heel

| ateral section 80 preferably has a general curvature at its edge. At-the
other end of the face conponent 60 is the toe lateral section 82. The toe

| ateral 20 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

| at er al sectlon 82 extends |nmard a distance, d", fromthe perineter 73 a
di stance of 250 inch tao 50 inches, more preferably 0, 75 inch to BU203

i nch, mamge“rom bmw%%ﬁsm%@awyoqfﬁ%ni ?fcfﬁsn%@’ f2pgingfrom 8181§e<9t34on 80
preferably has a general curvature at its edge. The |ower |ateral section
78 ext ends Haviagdrieflydascdibeh thegfresepbidyersipn, tepbevieanst furtherotjecss, feateses dnd t o
engage the sole 64. In a preferred enbodi nent, the predeterm ned dlstance

r anges advahtage’ Berkof REIN bé ecbgribed e these skﬁrm)erdempheﬁaﬁﬁaitsanofr&ﬁ theollotvin
inch, and nost preferably 0.9 inch, as nmeasured fromthe perineter 3 of

t he st I

ina plefiRidod SEE v ARaRATR Bhjuh fon AR og BB daE Lol
curvature fromthe heel section 66 to the toe section 68. The |ower |ateral
section 78 has a length fromthe perinmeter 73 of the striking plate insert
72 that is preferably a mnimal |ength near the center of 10 the striking
plate insert 72, and increases toward the toe section 68 and the heel
section 66. However, those skilled in the relevant art will recognize that
the nini mal | BREEN DERCRIR TRONIGR THES E VERALOVIESGS @F THE DRAVERRES on 68. The
sol e portion 64 has a sole undercut 64a for placenent under the return
portion 74. The sole 64 and the lower |ateral section 78, the heel |ateral
section 80 and the toe lateral section 15 82 are attached to each other as

expl ai ned i reat det ai | h ft-bo 61.is preferably conposed
of a non- mef 5 it ?I’éIV‘e“bPE‘?’Epa aoefé%‘r%r(ﬁ%‘?“%wﬁﬁ?%‘h al such as continuous
fiber pre-preg material (includin thernDsettlng materials or a

t h&® nopl ast FEG.nigh &rd @bt view of He godlsilub) of e peesenianwantion shdwingtthee aft - body 61
i ncl ude other thernosetting materials or other thernoplastic materials such
as i nj aghabémeq| fasthe @spect higioaf t - body 20 61 is preferably manufactured

t hrough bl adder-nol ding, resin transfer nolding, resin infusion, injection
mol di ng, CORREessi Ol ALY IR%he Qﬂf&u?hégdlcgr}-l@rpcess I n an attachnent

process, the face conponent 60, an adhesive on the interior surface 17
PU2057 of t £t ortlon Iac d inamldwth a preform of
the aft- bodgﬁ% Fg 355@? %%?g?%éhg ?%ﬁ%ﬁﬁ portion 74 is placed and

fittad into_tha undercut portions 62~ a ~0, the adhesive may be
pl aced on t FESuhiserhest sigepiangigy Bfétéieéﬁﬁcméleaéﬂéﬁl%dhem ves incl ude
15 FIG. 5 is a top plan view of the golf club head of FIG. 1.

FIG. 6 is a bottom view of the golf club head of FIG. 1.
FIG. 7 is an exploded view of the golf club head of the present invention.
FIG. 8 is a top plan view of the golf club head of FIG. 1.
FIG. 8A is a cross-sectional view along line A-A of FIG. 8.
20 FIG. 8B is an isolated view of circle B of FIG. 8A.

FIG. 9 is an isolated cross-sectional view of the face component overlapping the aft body.
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t hernosetting adhesives in a liquid or a filmnmedium A preferred adhesive
is atw part liquid 5 epoxy sold by 3Mof M nneapolis M nnesota under the
brand nanmes DP420NS and DP460NS. O her alternative adhesives include

nodi fied acrylic liquid adhesives such as DP810NS, al so sold by the 3M
conpany. Alternatively, foamtapes such as Hysol Synspan nmay be utilized
with the present invention. During this attachnment process, a bladder is
placed within the hollow interior of the preformand face conponent 60, and
is pressurized within the nold, which is also 10 subject to heating. The
co-nol di ng process secures the aft-body 61 to the face conponent 60. PY2A57
anot her at t F8GnbAis phest siglg planiaewpf 2 B@éylmofiﬂ@e priesaRyt inyieation flussrtinedthe dd
then is bonded to the face conmponent 60 using an adhesive, or mechanically
secur ecaxfsand¥€ axiet urn portion 74. As shown in FIG 9) the return portion 74
overl aps the undercut portions 62a and 64a a di stance Lo, which preferably
ranges FromEAG290ANRE R flodt FlalVidwn6iha gd1DEIRD BE &%?&Ehvmbézﬁgﬁillﬁﬁmé%& s
inch to 0.7G inci~, and is nost pre?erably 0.40 inch. An annular ?ap 170 is
creategmheg gn an edge 190 of the crown portion 62 and the sole portion
64, and an edge 195 of the return portion 74. The annular gap 170 has a

di stance Lg that preferahly ranges 020.inech to.0.100 inch, re
preferably f gmﬁ b1 OF'n@ﬁX Y’Gwd%g‘?ﬁ?t“ir ‘ﬁ@%ﬁméﬁﬁlqgstﬁﬁf@f frame caordmates &@@6’@

i nch. A,projection 175 from an upper §Prfa§p of the undercut portions 62a
and 64aY estdainsfimmed AeaDframacoerdinates & tanidekness between the interior
surface of the return portion 74 and the upper surface of the undercut

portions 62&1GNd1848a tod¥ndBaad of tHeoesis MugtRinghhy tekef@as cbsramafl- F0di nch
to 0.100 inch, nore preferably ranges from0.005 inch to 0.040 inch, and is

nost pw&%ﬁ - ' . A liquid adhesive preferably
secures %ﬁ@%gh%%h@mﬁ%@%%3¥ﬁgg%gggﬂ?@hpOnent 60. A | eading edge 180 of the

undercut portions.d2a and ~4~ be sealed to prevent the 1l qul d adhesive
fi om enter |Ptr¥&t1'r§1és Holsp di"ﬁ?%gF é}“ té’.‘orl'—c?é(e%.aﬁti‘l@“’iﬁ%‘&ﬁ‘i‘g}miﬁ%gi%,e 14E,
14F and 14Gillustrate a preferred enbodi nent of the aft-body 61. The crown
porkli orroswonentiafgheagalf clubdipadsal the presend irieniior dhasaxtingiha variatiams sothecknesstafon
64, and engages the ribbon section 90 of sole portion 64 outside of the
engagenkebrikidgpla@ofiise nenmber 60. Those skilled in the pertinent art will
recoglize that the sole portion 64 may not have a ribbon section 90. The

Crown porti %Cﬁ%ﬂ&ﬁf’&?is@mt%d Rew o@tﬁﬁ%‘x&%@%é?aﬂ ﬂteﬁﬁh?ig@%ﬁ%?%%en@of)&Q f& 0. 100

inch, nore preferably in the range o 5 1nc I nch, even nore

10 preferably in the n 0 028 inch to 0.040 inc and. nost .preferably
nas: a rERRELStshe b 38 e o R arksetanysifed BiSgatTH e AR oh DGR
section 91 and the optional ribbon section 90 which is substantially

per pendie §Fgmgrjatepertii t om section 91, preferably has a thickness in the
range of 0.010 to 0.100 inch, nore preferably in the range of 0.025 inch to
0. A0 i nch, KE¢en3noareispraefdappbtgpeative hew affgiacotorp@R8t oitbt gold cbéad ofich,
and nost preferably has a thickness of 0.033 I5 inch. In a preferred

enbodi n@Bbresédign@dntioRody is conmposed of a plurality of plies of pre-prep,

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.
FIG. 13C is an exploded view of the face component of FIG. 13.
20 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.
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typically six or seven plies (preferably ranging fromthree plies to twenty
plies) such as disclosed in U S Patent Nunber 6,248,025, entitled
Conposite Golf Head And Method OF Manufacturing, which is hereby
incorporated by reference in its entirety. The bottom section 91 is
generally 20 convex toward the crown portion 62. The sole 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
adhesi ve such as a pol yet hyl ene foam acrylic adhesive sold by the 3M 19
PU2057 conpany. The sole plate 95 is_preferably conposed of a |ightPY¥ight
motal such FG. kbt irarisapiedlempln ievor! BF eBriodiokiecEplt s Beaal thepipsenthe
sole plats 95 is cor~poeed of a durable plaetia material. The sole plate 95
may hdweengionphi cs thereon for designation of the brand of club and |oft.
The sole plate 95 may alternatively be welded to the Iower |ateral section

78 of the rEEGUINA S BOintdriv? viddw of theaftSddylof BRGriat es the hol low interior 46
of the club head 42 of the present invention through a cross-section of the

golf club rﬁé%ﬁgiﬂhé: gdeg,li;ﬁg @g%ﬁ@’a’idﬁ’éﬁ?@“@A and 8B, the striking

pl ate insert IS prefera return portion 74 by wel ding,
illustrate y Ld material 49. The striking plate insert 72 is preferably
at Pached tg:IghéX\ﬁéscﬁW SH{?r‘f‘F‘ﬁr?%ﬁbf agt"i??}yo‘ié{@nk‘g of greater than 0.25 inch
froma | eading edge of the golf club head 42. Those skilled in the

pertinent &IG. W#DIis a boltemipaa iemtof theefisbodkdfdigGplét e i nsert 72 may al so be
press-fitted into the opening 45 for attachnent to the return portion 74,

or fusion IRGAdesE i regf Mgty ofchd afiBodpofEIhqeds. As shown in FIG 7, a

wei ghting nenber 122 is preferably disposed within the hollow 15 interior

4f1of the ghubyh iﬂ%ﬁokoieﬁ'ﬁ*tﬁé 8y sPpedijgent . the weighting menber

122 is disposed on e 1 nterior surface o e ri bbon section 90 of the
sol e porti 64 in order . to.incpease the nt of inertia and control the
center of Qv?‘&‘%‘?n W%Hquefﬁﬁaﬁéﬁgy@ggﬁb‘\ﬁBver, those skilled in the
pertinent art will recognize that the weighting nmenber 122, and additi onal
wdlght i ng nmenbers 122 may be placed in other |ocations of the club head 42
in order to 20 influence the center of gravity, nmonment of inertia, or other

i nherent properties of the golf club head 42. The wei ghting nenber 1?2 is
preferably tungsten | oaded film tungsten doped polyners, or simlar

wei ghti ng nmechani sns Qngig? % %eﬁl? H@e@gj, . Patent 20
PU2057 Application Nul?rggx ig%f(% , mlg?on c%lgn%teé?&z& | 999, entitled
A Conposite Golf Club Head Wth An Integral Wight S trip, and haraby

incorporated by reference in its entirety. Thoec skilled in the pertinent
art will recognize that other high density materials may be utilized as an

optional wetgHomignfEabet-dwk gpdgtubde generallyglesiganied KB Jhegelfghy 4hasiat of
the present invention.
15  golfclub head 42 with a hollow interior, not shown. Engaging the club head 42 is a shaft 4§ that
has a grip, not shown, at a butt end and is inserted into a hosel 54 at a tip end of the shaft 48.
The club head 42 is generally composed of two components, a face component 60, and an
aft-body 61. The face component 60 has a striking plate insert 72 placed within an opening 45 of
a return portion 74. The aft-body 61 has a crown portion 62 and a sole portion 64. The club
20  head 42 may also be partitioned into a heel section 66 nearest the shaft 48, a toe section 68
opposite the heel section 66, and a rear section 70 opposite the face component 60.

The face component 60 is generally composed of two pieces of metal, the return portion

13



5 1n a preferred enbodi nent, the wei ght nmenber 122 is conposed of three

wei ghti ng conponents 122a, 122b and 122c, which are enbedded within the

plies of pre-preg of the ribbon section 90 of the sole portion 64 of the

aft-body 61. A heel weight conmponent 122a, a center wei ght conponent 122b

and a toe wei ght conponent 122c are all disposed within the plies of

pre-preg that conpose the ribbon section 90. Individually, each of the

wei ght conponents 122a 10 ¢ has a mass ranging from 10 granms to 30 grans,

preferably from 14 grans to 25 grans, and nore preferably from1 ~ ﬂb&ﬂs to
X rom>5

20 gr . Each.of t i nent s. 122a-x a.densij angi.n
o ans Bepe WcrtuRing blHis 5P 22, SROBSGR & paptnbuid il Vo b 1R
preferably fr 7 gra er, cybic centineters to 12, dans per cubic

cent i REA'® ?“gg]éf’ﬁ’r%gt pﬁ’&‘@ﬁaﬁ‘ﬁf‘ﬁ@ﬁ#&ﬁﬁb‘e@%%°gb fRetal materia apdh oy
of the wei ght conponents 122a-c is preferably conposed of a pol yner natenai
i nt egrtia $dking plateinsert AP ineanepdsed of T fragerberdormed metahmatesiapr Moge pisfyrablygl ect ed
from copper, tungsten) steel, alumnum tin, silver, gold, platinum or the
|i ke. tife grieigpiae inget b i§ conipuses ben fotped fitaniufrsotstghleskensd] nyaterfhie Spel y mer
material is a thernoplastic or thernosetting polynmer material. A preferred

poky Mgy Hdr@hald %R%'reg:gf@t‘it Ufn Tr{?ﬁgérlﬁumrb)ﬂoﬁgfucﬂ%ls%@@h%mﬁ 116y, SpLAfo

materials. A nost erred po mat er I's a thernoplastic

pol yur et hane,, A preferred i ght,.C ent 122 r 122c i s an

0] e e e e B een Sufe) BT Lonan 1Rl D Eoog Nt hfaing efBiebic
have a density of 8.0 grams per cubic centineters. In_a preferred
enbodiffaanDiadeaveel of Tokko, depaghli bd-2-3 Peipdbutagimpaiinavilable drog BAE conposed
of from SO to 9S vol unme percent pol yurethane and $om SO to S vai urt~m

psr aminterrationg) Me&tls.of Ahi@and e likep Oelier hiatdls Y ske-stelkimstptdte id@alT2a0hclhdd~

woi ~h~ aa~pc~tts~,t~ 122a-c are conposed of from 10 to 2S wei ght percent

pol yurethang s@ﬁggﬁqusg%\a&@ome&é Y IR Gl ¢ 4 y%itfegnhage{erﬁflsei%@ltﬂhx 17Lhe

wei ght conponen -C ‘exten rom appr oxi mat section 66 of

t st riKi I iosert 72 through the r QN 0e section
58007 Fhb CORFRIHG 45 parer o, SEROTRE 1B Ref AESME S ndheBo 50 <
may only extend al ong the rear section 70 of the ribbcn section 90, the
heel stasls; alhawalable ffore Gamspin SpeielitoAllors, of Rensyeariacanddsd oBarsgingrseets bbon
section 90, or any conbination thereof. Al so, the weight conponents 122a-c
may beaviilabpofbin Alvexd gia¥cath @rolime. ehich anidmgiioua snengip arbdietberikumdapmisilloyoned
in series. Those skilled in the pertinent art will recognize that other

vei ghtgh, A,y @t@bdealis UT@.YpalPe%t 9t 349 700 Whath ﬁe&‘t’?ne\‘\@bdrﬂtar@ QEmReN ﬁﬁbﬁ)&%&?b&

wi t hout departing fromthe scope and spirit of the present invention. The
pl acengnt. of the weighting C ent - ¢. all.o f of
ner ¢ 1oyt G Pl S ARE S S N s B A SE AT T R 6
is the hosel S4, which is disposed within the hollowinterior 46, and is

| déat SIS PHTBENPATE HETIOYLBCERIBG DA HES Y 25aVias 1$5d0€bhosed of
a simlar material to the face conponent 60, and is preferably secured to
t he f dodcidanqroredimadphadssfoargting Composition Range For Ternary Alloy Systems And

Analyses Of Stabilization Of Amorphous Phase And Amorphous-Forming Ability, Takeuchi and
Inoue, Materials Transactions, Vol. 42, No. 7, p 1435-1444 (2001), which pertinent parts are
hereby incorporated by reference. An striking plate insert 72 composed of an amorphous metal is
20  attached through electron beam welding, brazing or press-fitted for attachment to the return
portion 74.
The return portion 74 may be composed of any of the above-mentioned materials,
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wel ding or the Iike. The hosel ~4 may also be fornmed wth the formation of
the face conponent 60. Additionally, the hosel nmay be conposed of a
non-simlar material that is |light weight and 20 secured using bondi ng or
ot her mechani cal securing techniques. A hollow interior of the hosel 54 is
defined by a hosel wall 120 that forns a tapering tube fromthe aperture S9
to the sole potion 64. In a preferred enbodi nent, the hosel wall 120 does
not engage the heel |ateral PU2057 section 80 thereby Ieaving a void 115
bet ween the hosel wall 120 and the heel |ateral section 80. flay ~k~~R 48
| A di ypawad wi.t hi ha~dl eert 121 that i~ dip edW| hi n gﬂl\i 5~)
Suah SOHEER) Hingereras omRpseH ol 8icos sTaplessgirst pr o E41F RIRTLEE LY 260

Patent Application Number 09/652, 49l flled on August 31 2000 entitled
Gol f ditamjumyailay.HEywher, the sptum,partien %mab'rbemmﬁéacwe@ha?%hh@mw formisgpor at ed
by reference. Further, the hosel 54 is preferably |ocated rearward fromthe
st ri Kin@hjiing, @agiingt ja@mde}e?d metab faening, nethlHowcliar-moddipg,i edsvtre -dferntidad miltlinigki ng
plate insert 72 during inpact with a golf ball. In one enbodi nent, the
h086|a§&u} Skl sposed 0.125 inch rearward fromthe strikinb plate i nsert 72.
FIG. 12 illustrates an alternative enbodi nrent of the face conponent 60 of

tage component - GBCRaVPrg vd?Pali ol th [eRETE AP E URBUEEE fE curpPRIh B0 ot e

|nsert 7?. In a preferred enbodi nent,_the strlkln plate insert 72 has
uni f orlhet aﬁecq@fmemmhasé%@mrpeﬁm Haertending latsradly Zerywiart Romdhe perimeter
preferably 0.111 inch for a titaniumalloy striking plate insert 72 and
0. 085 of tigdstifiking dla¢ aisedt 83s Astshewn st FIK il nthe piriing plats émsert772. typioaliyhieas a
alternative enbodinent of FIG 12, the striking plate insert 72 is

parti tj898q JriitSefhds Bithe@bn 15 regions, each having a different thickness.
In thi's enbodi nent, a central elllptlcal region 102 preferably has the

71 om 0. 115 AhEROE0nG 170b Frick iy e Wi s reRaRrg B S8 porlhf THeE

central elliptical region 102 preferably has a uniformthjckness, Aflrst

cdfcerthe fage cegporemt 09 Hrripwtingdiiabnd/, PFFéerﬁéli(tthrﬁ@aﬁthégtthq firikingodae insat 72anges
fromO0.110 inch to 0.076 inch, preferably fromO0.100 inch to 0.086 inch, 20
and i sombstweddief eravbssy ml.teﬁﬁﬁi\jetbc the sthieing iptase insern ¢ 3tpress-fittagliioto the elbcmiﬁg)l y
has a thickness that transitions fromthe first concentric region 104

t hi ckngssr fu@ionRnB& foRhe Ferum8@r@éh 140 t hi ckness. A periphery regi on 110
preferably has t he next greatest thickness that ranges from0.082 inch to

23| P U205 0,00 Dl Al | IS BEEHOTARLY S, AL 0GR o s, ag ot o

in the thic S& o I nse e greatest
t hi ckness t IoeaII ed | n he C ter 111 o strlkl | at sert 72
t her elSfeHAT % AR i Frolaterrd SFTUORy i théqE}Ffaﬂ Fstigh B0 @fﬁ@ 1951 laieE T Berionis 37 2R ch
corresponds to | ess energy loss to a ?ol f ball and a greater coefficient of
rdsti tthe regarnii4tfrelgtabheeheaicley thenwriking praabinisert y2 afull Be) eagredsi dtpwsivar, ehdsmser t
72. FIG 12A illustrates yet another alternative enbodi nent for the face
conpongilledGh thd gertinent art will recognize that the return portion 74 may only encompass a partial
section of the striking plate insert 72, such as 270 degrees or 180 degrees; and may also be
discontinuous.
The upper lateral section 76 extends rearward, towards the aft-body 61, a predetermined
20  distance, d, to engage the crown 62. In a preferred embodiment, the predetermined distance
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 insert 72 to the rearward edge
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this enbodinent, the striking plate insert 72 has an central elliptical
region 102 which preferably has the greatest thickness that ranges from
0.120 inch to 0.090 inch, preferably fromO0.115 inch to 0.100 inch, and is
nost preferably 0. 105 inch. The central elliptical region 102 preferably
has a 10 uniformthickness. A first concentric region 104 preferably has
the next greatest thickness that ranges from0.110 inch to 0.090 i nch,
preferably from0.104 inch to 0.094 inch, and is nost preferably 0.098
inch. A second concentric region 106 preferably has the next greatest

t hi ckness that ranges fromO0.100 inch to 0.080 inch, preferably fram4. 095
i nchof ﬁltegQ&'iaieF&I RectRAN 6. In APPdfeREEERbEdIMEE) tKBG Peh tleralsekhibd #6 BACENt i C

region | 08 preferably has thé next greatest thickness 1 S that ranges from

0. U9Gendiiituifintte bih i3 Mae] SRERCEALY the bdeiRhiioDE8 TR Bade? 1&.&17?-&15%5 ﬁﬁpd is

nost preferably 0.080 inch. The concentric regions preferably each have a

t hi cknes hat,transitions.fir Qne j ; i not her . ri phery
Fogi Sy AR RE PG 218¢ s SHUHE oPL SR (Rl RTLE gL BB
0.072 inch to 0.06l inch. The periphery region includes toe periphery

r egi &earthe ernterad throwriking plasn msgrt 7 Andrinaressss toxard pe @étseﬁtwnp%ranaddhe el of

the face conponent 60 is preferably cast fromnolten netal in a nmethod such
a$ t bectionl66- Holvoewnar, ltiose skidbed dratieirelgvare tattowill rédvgnivetthit thominiast lengthi may
preferably titaniumor a titaniumalloy such as 6-4 titanium all oy,

al phgz Betha hbéitsaidHB@bd tRY tdseBgdPsd.i t ani um 24 PU2057 al l oy for forging,
and 6-4 titaniumfor casting. Also, the return portion 74 may be conposed

of 1 "f.~t L alldy...Addttiap~t!l =~ Al r o~ 9 uxjr~~ tha
ratutta pC[ﬂié?ﬁFsngmyﬁmb@dlgagéh? ﬂlﬁégo%ﬁ%gl%é%? n%ge iﬂ#gﬁrh% égﬁléﬁgrég the return
portion 74 firoma flat sheet of nmetal, super-plasti¢c formng the return

por t Seistangially Berizontal plangnElag crgpmifiethes 2 croyh I aReRt PREIGTERZ% Whisris pleped74 from

a 5 solid block of netal, electrochemical mlling the return portion 74
f r onuaddrohapetip pertfomr 4. Suct ahickeagrenenf erdtancdsnbe fletibiis of theetrikinsplate
invention is directed at a golf club head that has a high coefficient of

(@St idsekizo mlbwgeﬂayagaﬁwricasfﬁk%t 8f Ratitafionli ThARSEMA2 ddRé fipfaldedi t Wi th
the golf club head of the present invention. The coefficient of restitution

(al's Ll el %ﬂ ' aed 10 by the foll ow ng
equa ?%ﬁ?l%g aggg@pgfgo {gl@g—%ﬂ:\ﬁé r%l#e?xﬁq%ﬁ&l{ég@ﬁe club head velocity prior
to inpact; U-is the golf hall velacit rior to inpact. 15 which is_zero;
v, is theldf Gﬁelﬁ@a@?wnseﬁays f%{ana?ﬁ%ﬁlergm%itw%m@ﬂg PUSE POIHANI72f r om
the face of the club head; v, is the golf ball velocity just after
separnd therheolf laterad sgwsion Iedaversitgrhoseb 54 hefererngaging oh gbtitrsd dibbemsection 80t he
coefficient of restitution between the golf ball and the club face. The

val uafd aboromrsectidnrd it efthd edlepenionsidm famdaf-body 6F. Thsetheeitatetrdl Bedtion80es gy
addition. The coefficient of restitution, e, for a material such as a soft

ghay a&éclhléa”té the B! ¢, D@tnr}ﬁé‘fib&lﬁ{ N an')fpthg"%it@mrs%tio% Penf %léi}ﬁe@lrﬁ?ﬁ&@r

material, where no energy Is |ost as result of deformation he val ue of
a_voyld, e, Ory e, DLESENL L IYERLLOR RAOY LSk b0 disRthe BRHhES 7 o
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.
At the other end of the face component 60 is the toe lateral section 82. The toe lateral
20  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

16



preferably ranging from0.81 to 0.94, as neasured under conventional test
conditions. The coefficient of restitution of the club head 42 of the
present invention under standard ?5 PU2057 USGA test conditions with a
given ball preferably ranges &-om approximtely 0.80 to 0.94, nore
prefer~.bly r~ngoe from0.B2 to 0.883 azxd it mmt pxeer~bly 0.83. The

vol unme of the club head 42 of the present invention ranges from 250 cubic
centineters to 600 cubic centineters) and nore preferably ranges from 300
cubic centinmeters to 5 510 cubic centineters, even nore preferablydgﬁag
cubic centineter 0. 395 cybic centimeters, .a st preferably 35 iC
cont | revepteloretly 1o T 0 BB R AT Rrate b e edhral L9 Rde Bveen
fairway woods (preferably ranging from 3-woods to el even woods) with

smal | €98%ol unes and drivers, which will have larger volunmes than the
fairway woods. The mass of the club head 42 of the present invention

pr ef er abl y Therigesr fatecahsé@longiBaaxtentd itveardXowgrdahe aft+body 6y ®predetbtmyinedinges
from 175 grans to 205 grams, and nost preferably from 190 grans to 200

gr ans.difthRbed al) shgatdiBe s8R B4C RIDHREMed @DdAENt, TBS BredaiRethH@d (iR Pariged TS
to 110 grans, nore preferably ranging from65 grans to 95 grans, yet nore
pref erabl % . 7 r 0 t e The
ot o batgn B e G2 TR ibre By a0 e B |l e PR 07 e
to 60 grans, nore preferably from grans to 50 granms, 15 and nost

pr ef erlB@h ys B5agirethonghe perghetrs 73 ofﬁﬁ éﬂ&@f&;ﬂ%ﬁe h@se%.ﬁﬁe the edgg 0? pee¥rRbI y
conposed of three separate wei ghting nmenbers 122a. 122b and 122c) has a
mass [latefadsatioy 78ailma preférahemiodinentsthe dow@Catgrah sesfionTB dhap p gkmerallduyvatineom
50 granms to 80 danms, and nost preferably 60 grans. The interior hosel 54

pr ef erfalh YhehBR&tioh 66 & Rty e3ieh #8l ThOBWar titdilset®or? P8 BisARengti ¥ dt the
preferably from5 grans to 15 granms, and nost preferably 12 grans. The sol e

P 25 5l 20 RSB 93 AR D80EBNAGB AP LR

Additionally, epoxy, aqr other like flowable materials, in an anmount ranging
f 18m ohestgkingeplate idseg/3nand ingRpasss toWird dicige SRS ERSA GRS ekl ssstieR PBr 46 of
the .6 golf club head 42 for selective weighting thereof. PU2057 The

dept h Hdwevee thosetskilkeddn 4@ relevannartveillgeedgnizeghasltizet minimel leng® rmay beas thear
eeotion of the crown portion 62 preferably ranges from3.0 inches to 4.5

i nchegecpdedtibb6605the Poeedectiabby. 3. 75 i nches. The height, "H', of the club
head 42, as neasured while in address position, preferably 5 ranges t TOn

2,0 rches AR B LR AlaheB 1508 By L
;?g; ;?ﬂ};?sgle%giq%;tgg Léyerr%]tgx%? sgcgigr% g tge .her:]eﬁ rllaetgraf s%ct51619 8(5 Q&P t Se’toéi ggerzﬁ%[’.gtion
15 82 are attached to each other as explained in greater detail below.
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
20 61 is preferably manufactured through bladder-molding, resin transfer molding, resin infusion,
injection molding, compression molding, or a similar process.

In an attachment process, the face component 60, with an adhesive on the interior surface
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FIGS. 10 and 1 QA illustrate the axes of finer tia through. the center of
gravity of the golf club head. The axes of inertia are designated X Y and
Z. The X axis extends fromthe striking 10 plate portion 72 through the
center of cavity, CG and to the rear of the golf club head 42. The Y axis
extends fromthe 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
axi s extends &-omthe crown portion 62 through the center of gravity, CG
and to the sole portion 64. As defined in Golf Cub Design, Fittingpylsy

A1t er bl Hnik Ei%ﬁ'ﬁ, rélﬁegg{g&f{l mo@ﬁl’wﬁﬁlaﬁﬁeﬁ%nwltﬁebéﬁ -bb8ies LR bRigaa

graV|ty or ce ter of”’ head is a poi'nt |nS|de of the

| ub he d b I o
uher e TRETE TReRedE mshiah /2L Tk 'Ci‘as‘*p@%a*‘éé%ﬂ%ét%‘ ehiBo S Bod AN o
it ﬂéiéq%e%%é’%tq%ﬁfmééﬁﬁﬁ e aps 6o s Bdt%‘%%;emmeg B o O

inertia of a golf club head 42 are preferably 20 rreasured using a test
f r ane thefmosaffing ZdYesivanih 4 hquid or afidmonertunt A prefeewed afthesiee i§ XHwo Yt lighjd  as
shown in FIGS. 11 and 1 | A The center of gravity of a golf club head may

be 50 bte?biafu?ot& $yR81 8f pemeeﬁolefmgﬁeydta Ynd e} Phebaad hitged DP4YRNIBLd DPAE®SS.
t her eo as disclosed 1 n co-pending U S. Patent 27 PU2057 Appl i catl on

I mor 1 QNG st B i oAt RR s M nefBlh o B PR R 11

entiretﬁiﬁtf a s~la~tft is preeerit, it is renmpved and repl aced wth a
hosel selfhy thaaM ﬁ%@p@ymﬁltmmélyofoafraeees 16k ARHYSY SyREPag ey bt utilized yothy
club head. G ven the weight of the golf club head, the scales allow one to
det er rthepreséig irvensdgyhPudig this tachmantgfro¢dss Pgtdaddeci&pjadwdamitmnﬁre hdtlewgol f
club head is placed on both scales simultaneously and wei ghed al ong a

parti GHle@ibr 8if the oo atdBc&conpHenZ6@iang ¢4 preghuriZ@bivihiange HRAE WHisRHRAd
I\/assD| screet MassCORRP Mat SP- rratEx I35cc198350 82517- 4465 10 Table Two

?L G eCtt/ tglhgﬁ%xlt Z’i‘hc co ﬁnPJ‘d“Jﬁ}é'o éss C)fﬁes tﬁ%&ﬁ’ boagﬁfg‘oS&éjf %%g%e&a@gﬁt (ne

vvel ght | S nenbers, the mass of the tg @T’O 122, the coefficient of
rest i tiiRReHer Atachmentgifocess by aft-ppénf bistthstbladder golded anddhensis dandaddotisst |

the material of the return portion 74 (RP-MAT), and the material for the
st ri kiface gingpomentn@eusting/a {dBPsiNAOr mdehampdlly seciired tp BB Getumbpartionidi met er gol f
* As shown in FIG. 9, the return portion 74 overlaps the undercut portions 62a and 64a a
distance Lo, which preferably ranges from 0.25 inch to 1.00 inch, more preferably ranges from
15 0.40inch to 0.70 incii, and is most preferably 0.40 inch. An annular gap 170 is created between
an edge 190 of the crown portion 62 and the sole portion 64, and an edge 195 of the return
portion 74. The annular gap 170 has a distance Lg that preferably ranges from 0.020 inch to
0.100 inch, more preferably from 0.050 inch to 0.070 inch, and is most preferably 0.060 inch. A
projection 175 from an upper surface of the undercut portions 62a and 64a establishes a
20  minimum bond thickness between the interior surface of the retum portion 74 and the upper
surface of the undercut portions 62a and 64a. The bond thickness preferably ranges from 0.002

inch to 0.100 inch, more preferably ranges from 0.005 inch to 0.040 inch, and is most preferably
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PU2057 cl ub head 42. The return portion is conposed of a cast 17-4 steel
alloy material, and the striking plate ittwert 72 is connposed of 46S steel
alloy material. The aft body 61 is conposed of a plurality of co-cured
plies of pre-preg. Table Two lists the nonent of inertia for the exenplary
golf club head 42 of Table One. 5 The nonent of inertia is given in
granms-centineter squared ("g-cnR"). For exanple 1, the center of gravity is
| ocated at 0.45 8 inch in the X direction, 0.672 inch in the Y direction,
and 1.191 inches in the Z direction. In general, the nonment of ine:&%g%
n

|zz, about th is for the golf cluf head 42 of th t ipyé
w il POSSinchr &nfiaddofhesite Prebratomsiisnae 5t sdritieyhe FeReSBatmt A Ko 10
4500g-cnR, and nost preferably from 3200g-cnZ to 4000g-cnZ. The nmopnent of
i ner t leadingedge 130hefk the prdepeut,pogtiqng 62p ped 5& Py be teaiatla hrovest theriaust esent

invention wll range from 1500g-cn2 to 2750g-cm ', preferably from
2000gadhesive fion2dfiGgngtie hotlow intesor 4f.ef erably from 2100g-cn? to 2300g-cmi ' .
Fromthe foregoing it is believed that those skilled in the pertinent art
will recogriG® 14he4A D] 4R Ndordmus Ea e R {luefrate hi grefefré@ BinbodinRatlomi | |
readily understand that while the present invention has been described in

;’iﬁsoc' te{'ti’tgl(g})wnétlh ﬁe%&LﬁBBﬁgn%ﬂﬁmtboﬁp%ﬁ ?@%ene 1 c%hb&f to@)gpc?ﬁ’l:p Gt S

ustra t he "acconpanyi ng aw ngs, - nunerous changes, noditications

and substitutions of equival ents e made therein wihout departing from
The SPoR Chrardasignies ghe HHOGH 1D OFMNPEHOR S PRIHISCdng SFBERAIFIR ed by
the foregoing except as may appear in the 20 foll ow ng appended cl ai ns.

Ther efherface mémabentifo Thosersksllagfintthepdrinest ait ovillireroghize ithad thessodd pastion 6 mager t y
or privilege is clained are defined in the foll ow ng appended clains. 29

CLALNL& Have A ripBbh s€dtidh 90e athe SR p&ititg 62 BéTOaTIyhat atico¥p a@Badgd Ny a
return portion with an opening and a striking plate 5 insert positioned

wi t hi 6.0%8‘?0 ORED I, mbREoRIckddty BABYAHER of 0305 indhAYINBoAnUIl O fodi ckness i

the range o inc e return portiion having a

t hi ckness ranging from0.Q10 inc 0. 0. 25Q inch, _t return porti

oM endreagaar Lo o iatigcnitabol Gt dd mt PiscrralyRo e Ben #ele of
the striking plate insert; and an aft-body conposed of a conposite

mat er ingh, Thensoleypertipn ¢, inakiding the botéamm secoiop i rnéthe eptivprlriphwniseionid a

ri bbon portion, the aft-body attached to the return portion of the face
conpomkith; is wdtstaakially pepemdiéulad tohhdestbnhgsttian 00 efréfetdbdnhasod thidkakdstinitieon of

0.80 to 0.94. 2. The golf club head according to claim1 wherein the
Strikifge BF8020 k15508 idch, ARMPHRRLNY inthd Parg bFBD25BAA! 1o WY RN ih&l, even more
preferably in the range of 0.028 inch to 0.040 inch, and most preferably has a thickness of 0.033
I5 inch
In a preferred embodiment, the aft-body is composed of a plurality of plies of pre-preg,
typically six or seven plies (preferably ranging from three plies to twenty plies) such as disclosed
in U.S. Patent Number 6,248,025, entitled Composite Golf Head And Method Of Manufacturing,
which is hereby incorporated by reference in its entirety. The bottom section 91 is generally
20  convex toward the crown portion 62. The sole portion 64 of the aft-body 61 optionaily 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
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3. The golf club head according to claim| wherein striking plate insert is
:onposed of a forged netal material. 20 4. The golf club head according to
claiml1l, 2 or 3 wherein the aft-body is conposed of a plurality of plies of
pre-preg material. 30 PU2057 5. The golf club head according to any one
of the preceding clains wherein the striking plate insert has an aspect
ratio no greater than 1.7. 6. The golf club head according to any one of
the preceding clainms wherein the return portion is conposed of a cast
material. 7. The golf club head according to any one of the precedifgys;
cl ai it ighi: ' ' | .elliptical
MRotfR4yS ! The sgge S@Me o lgﬁre?éri‘élg c?t?l?%etd JFA ¥kt @9@11%%@%& as%ld:hﬂﬁuﬂ, 2

regi on vi‘ng a t hi ckhess, st concentri C reglion having a

t hi ckness wher.ei n. the basge thickness is ter than the first thickness, a
secon ety 8t Fnfirt Ao R Fieel ol f FetoRBtee sl fusteld piaths 1<,
thickness is greater than the second thickness,, a third concentric region
havi nérateriahi THe sl elatesmay 8avs sapies theresn dondeigraaarsof the hrandrod elubrad t he
third thickness, and a periphery region having a fourth thickness wherein

t he f daft.t The dule plaesES may hiessativeiinbe Weldedia tie jdwark atesd sectibn g8 of ke igoirfh ¢l ub
head according to any one the preceding clains wherein the return portion

I SscompAR@tisof a cast stainless steel material. 9. The golf club head
according to any one of the preceding clains wherein the golf club head has

a volune r i T 290 [.C. i S cuhi ¢ ntimeters. 20 31
pU2057 10, i e L R RS s o h R S A SR IR ) 27 e
wherein the nonent of inertia about the lzz axis of the golf club head is
gr oat SFOVSEACTISLER<GPR A8 iecialt 18t BrRdAARETAG: 85A1 Shov sbi 1o Bdvandeily the
conprising: a face conponent having a return portion with an opening and a
st ri kistrikingd plate insestei2 is podfemablyrattdchadt thitle then pprtiong, bytweadingy ilksmgedbnt e
insert conposed of a formed or forged netal material and having an uniform

t hi ckRRKSE maftribe9. " PRIGrRing P14 thskRTh id %’e@}_rﬂﬁp attd¥6Bd td 1hE rétBEEdHiBP T4 hON
conposed of a cast netal material and having a thickness ranging from4.010
inch 0.t 50..inch, y r rLi N i Stance r i,ng 0.25
B dedrReSr el B4 ol ALY oRRB PR ShE Rl Bodeld 32 00RGRINE o
aft-body conposed of a plurality of. plies, of pre-preg, the aft body having
a cr oWf RFEHRGNOATt W1IdeAagN|ZE tRat dhe HRKDE PIAtHIRSST g%frtaw& O berpresstiittaddnip the t ached
to the return portion of the face conponent, the aft body having a
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methods.

As shown in FIG. 7, a weighting member 122 is preferably disposed within the hollow

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

20  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
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menber having a mass ranging from 10 grans to 100 grans; wherein the nonent
of inertia about the lzz axis through the center of gravity is greater than
3000 grans- centinmeter squared) and the nonment of inertia about the lyy
axis through the center of gravity is greater than 1900 grams- centineter
squared. 20 32 PU2057 1~. A gal ~club ha~~tt optx~griring: a face
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conponent; and :
P more pre?erably from 15 grams to 20 grams. Each of the weight components 122a-c has a density

ranging from 5 grams per cubic centimeters to 20 grams per cubic centimeters, more preferably
from 7 grams per cubic centimeters to 12 grams per cubic centimeters, and most preferably 8.0
grams per cubic centimeters.

15 Each of the weight components 122a-c is preferably composed of a polymer matenal
integrated 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
high density. The polymer material is a thermoplastic or thermosetting polymer material. A
preferred polymer material is polyurethane, epoxy, nylon, polyester, or similar materials. A most

20  preferred polymer material is a thermoplastic polyurethane. A preferred weight component 122a,
122b or 122c¢ is an injection molded thermoplastic polyurethane integrated with tungsten to have
a density of 8.0 grams per cubic centimeters. In a preferred embodiment, each of the weight
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10  head 42 of the present invention. FIG. 12 illustrates a face component 60 having variation in the

thickness of the striking plate insert 72. In a preferred embodiment, the striking plate insert 72
has uniform thickness that ranges from 0.040 inch to 0.200 inch, and is preferably 0.111 inch for
a titanium alloy striking plate insert 72 and 0.085 inch for a stainless steel striking plate insert 72.
In the alternative embodiment of FIG. 12, the striking plate insert 72 is partitioned into elliptical

15 regions, each having a ditferent thickness. In this embodiment, a central elliptical region 102
preferably has the greatest thickness that ranges from 0.120 inch to 0.090 inch, preferably from
0.115 inch to 0.100 inch, and is most preferably 0.105 inch. The central elliptical region 102
preferably has a uniform thickness. A first concentric region 104 preferably has the next greatest
thickness that ranges from 0.110 inch to 0.076 inch, preferably from 0.100 inch to 0.086 inch,

20  and is most preferably 0.088 inch. The first concentric region preferably has a thickness that
transitions from the first concentric region' 104 thickness to the periphery region 110 thickness.
A periphery region 110 preferably has the next greatest thickness that ranges from 0.082 inch to
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insert 72 thereby maintaining the flexibility of the striking plate insert 72 which corresponds to
less energy loss to a golf ball and a greater coefficient of restitution without reducing the
5  durability of the striking plate insert 72.

FIG. 12A illustrates yet another altemative embodiment for the face component 60. In
this embodiment, the striking plate insert 72 has an central elliptical region 102 which 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

10  uniform thickness. A first concentric region 104 preferably has the next greatest thickness that
ranges from 0.110 inch to 0.090 inch, preferably from 0.104 inch to 0.094 inch, and is most
preferably 0.098 inch. A second concentric region 106 preferably has the next greatest thickness
that ranges from 0.100 inch to 0.080 inch, preferably from 0.095 inch to 0.085 inch, and is most
preferably 0.088 inch. A third concentric region 108 preferably has the next greatest thickness
that ranges from 0.090 inch to 0.070 inch, preferably from 0.083 inch to 0.073 inch, and is most
preferably 0.080 inch. The concentric regions preferably each have a thickness that transitions
from one adjacent region to another. A periphery region 110 preferably has the next greatest
thickness that ranges from 0.072 inch to 0.061 inch. The periphery region includes toe periphery
region 110a and heel periphery region 110b.

20 The return portion 74 of the face component 60 is preferably cast from molten metal in a
method such as the well-known lost-wax casting method. The metal for casting is preferably
titanium or a titanium alloy such as 6-4 titanium alloy, alpha-beta titanium alloy or beta titanium
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17-4 steal alloy. Additional methods for manufacturing the return pottion 74 of the face
component 60 include forming the return portion 74 from a flat sheet of metal, super-plastic
forming the return portion 74 from a flat sheet of metal, machining the return portion 74 from a
5  solid block of metal, electrochemical milling the return portion 74 from a forged pre-form, and
like manufacturing methods.
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

10 by the following equation:

e =(V2-V))/ (U-Uy)

wherein U, is the club head velocity prior to impact; U, is the golf ball velocity prior to impact
15  which is zero; v, is the club head velocity just after separation of the golf ball from the face of the
club head; v is the golf ball velocity just after separation of the golf ball from the facc 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, e, for a material such as a soft clay or putty would be near zero,
20  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
preferably ranging from 0.81 to 0.94, as measured under conventional test conditions.

The coefficient of restitution of the club head 42 of the present invention under standard
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USGA test conditions with a given ball preferably ranges from approximately 0.80 to 0.94, more

preferably ranges from 0.82 to 0.883 and is most preferably 0.83.
The volume of the club head 42 of the present invention ranges from 250 cubic
centimeters to 600 cubic centimeters, and more preferably ranges from 300 cubic centimeters to
5 510 cubic centimeters, even more preferably 345 cubic centimeters to 395 cubic centimeters, and
most preferably 350 cubic centimeters. The volume of the golf club head 42 will also vary
between fairway woods (preferably ranging from 3-woods to eleven woods) with smaller
volumes and drivers, which will have larger volumes than the fairway woods.
The mass of the club head 42 of the present invention preferably ranges from 165 grams
10  to 300 grams, more preferably ranges from 175 grams to 205 grams, and most preferably from
190 grams to 200 grams. Preferably, the face component 60 has a mass ranging from 50 grams
to 110 grams, more preferably ranging from 635 grams to 95 grams, yet more preferably from 70
grams to 90 grams, and most preferably 78 grams. The aft-body 61 (without weighting) has a
mass preferably ranging from 10 grams to 60 grams, more preferably from 15 grams to 50 grams,
15  and most preferably 35 grams to 40 grams. The weighting member 122 (preterably composed of
three separate weighting members 122a. 122b and 122¢) has a mass preferably ranging from 30
grams to 120 grams, more preferably from 50 grams to 80 grams, and most preferably 60 grams.
The interior hosel 54 preferably a mass preferably ranging from 3 grams to 20 grams, more
preferably from 5 grams to 15 grams, and most preferably 12 grams. The sole plate 95 preferably
20  a mass preferably ranging from 3 grams to 20 grams, more preferably from 5 grams to 15 grams,
and most preferably 8 grams. Additionally, epoxy, or other like flowable materials, in an
amount ranging from 0.5 grams to 5 grams, may be injected into the hollow interior 46 of the
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inches. The height, “H”, of the club head 42, as measured while in address position, preferably
5  ranges from 2.0 inches to 3.5 inches, and is most preferably 2.50 inches or 2.9 inches. The
width, “W?”, of the club head 42 from the toe section 68 to the heel section 66 preferably ranges
from 4.0 inches to 5.0 inches, and more preferably 4.7 inches.
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
10  plate portion 72 through the center of gravity, CG, and to the rear of the golf club head 42. The
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
15  Maltby, the center of gravity, or center of mass, of the golf club head is a point inside of the club
head determined by the vertical intersection of two or more points where the club head balances
when suspended. A more thorough explanation of this definition of the center of gravity is
provided in Golf Club Design, Fitting, Alteration & Repair.
The center of gravity and the moment of inertia of a golf club head 42 are preferably
20  measured using a test frame (XY, YT, Z"), and then transformed to a head frame (X", Y¥, Z%), as
shown in FIGS. 11 and 11A. The center of gravity of a golf club head may be obtained using a
center of gravity table having two weight scales thereon, as disclosed in co-pending U.S. Patent
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3$10% & ()-1#10% & ()-S/$10% & ()-& ! 10% & ()-*"10% & ()-(&10% & () - AYYYYYY
YYZzZ @dightglignution of'the @o club-head when the golf club head is placed on both scales

simultaneously and weighed along a particular direction, the X, Y or Z direction.

Table One
Head | Volume Head Mass | Discreet Mass | COR RP Mat | SP-mat
Ex.l | 35cc 198¢ 35g 0.825 17- 4 465
1
10
Table Two
Head o Ixx .. Iyy Izz Ixy Xz Iyz
Ex.1 2315 2236 3565 196 -37 121

Table One lists the volume of a golf club head 42, the weight of the head without weight
15 members, the mass of the weight member 122, the coefficient of restitution (““COR”) on a scale
from 0 to | using the USGA standard test, the material of the return portion 74 (RP-MAT), and

the material for the striking plate insert 72 (SP-MAT). Example 1 is a 350 cubic centimeter golf
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Table Two lists the moment of inertia for the exemplary golf club head 42 of Table One.
5  The moment of inertia is given in grams-centimeter squared (“g-cm™”). For example 1, the
center of gravity is located at 0.458 inch in the X direction, 0.672 inch in the Y direction, and
1.191 inches in the Z direction.
In general, the moment of inertia, Izz, about the Z axis for the golf club head 42 of the
present invention will range from 2800g-cm® to 5000g-cm?, preferably from 3000g-cm? to
10 4500g-cm2, and most preferably from 3200g—crn2 to 4000g-cm2. The moment of inertia, Iyy,
about the Y axis for the golf club head 42 of the present invention will range from 1500g-cm? to
2750g-cm’, preferably from 2000g-cm® to 2400g-cm’, and most preferably from 2100g-cm? to
2300g-cm”.
From the foregoing it is believed that those skilled in the pertinent art will recognize the
15  meritorious advancement of this invention and wiil readily understand that whiie the present
invention has been described in association with a preferred embodiment thereof, and other
embodimenits illustrated in the accompanying drawings, numerous changes, modifications and
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

20 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.
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5  insert positioned within the opening, the striking plate insert having a uniform thickness in the
range of 0.010 inch to 0.250 inch and the return portion having a thickness ranging from 0.010
inch to 0.250 inch, the return portion extending a distance ranging 0.25 inch to 1.5 inches from a
perimeter of the striking plate insert; and
an aft-body composed of a composite 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

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 1 wherein the striking plate insert is composed of a

15 formed metal material.

3. The golf club head according to claim 1 wherein striking plate insert is composed of a

forged metal material.

20 4. The golf club head according to claim 1, 2 or 3 wherein the aft-body is composed of a
plurality of plies of pre-preg material.
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10 & Insert has an aspect ratio no greater than

6. The golf club head according to any one of the preceding claims wherein the return portion is

composed of a cast material.

7. The golf club head according to any one of the preceding claims wherein the striking plate
insert 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  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 periphety region having a fourth thickness wherein the fourth thickness is less than

the third thickness.

L5 8. The golf club head according to any one the preceding claims wherein the return portion is

composed of a cast stainless steel material.

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

has a volume ranging from 290 cubic centimeters to 600 cubic centimeters.
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5 11. A golfclub head comprising:

a face component having a return portion with an opening and a striking plate
insert positioned within the opening, the striking plate insert composed of a formed or forged
metal material and having an uniform thickness in the range of 0.010 inch to 0.250 inch, the
return portion composed of a cast metal material and having a thickness ranging from 0.010 inch

10  to 0.250 inch, the return portibn extending a distance ranging 0.25 inch to 1.5 inches from a
perimeter of the striking plate portion; and

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

the face component, the aft body having a thickness ranging from 0.015 inch to 0.100 inch;

15 a weighting member disposed within the ribbon of the aft-body, the weighting
member having a mass ranging from 10 grams to 100 grams;
wherein the moment of inertia about the Izz axis through the center of gravity is
greater than 3000 grams- centimeter squared, and the moment of inertia about the Iyy axis
through the center of gravity is greater than 1900 grams- centimeter squared.
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insert positioned within the opening, the striking plate insert having an exterior surface and an

5  interior surface, the striking plate insert extending from a heel section of the golf club head to a
toe section of the golf club head, the return portion extending laterally rearward from a perimeter
of the striking plate insert, and an interior tubing for receiving a shaft, the interior tubing
engaging an upper section of the retumn portion and a lower section of the return portion; and

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

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

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

15

20

35



