17 August 2006 TITLE OF THE | NVENTI ON MULTI PLE MATERI AL ﬁF %ﬁ% HEAD
W TH FACE | NSERT BACKGROUND OF THE | NVENTI ON Fi el d of th1 1RER%8n The
present invention relates to a golf club head with a face conponent
conposed of a netal material, and an aft-body conposed of a |ight-weight
material. Mdre 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 material. Description of the Related Art Wien a golf club

head strikes a golf ball, large inpacts are produced that |oad the club
head face and the gol f bal |l . TIVOEIOPTHREBIERSTIONI S transferred fromthe
head to the golf ball, however, sone energy is'|lost as a result of the

collision. The IPQ. lﬂ«LA'TERtIXE g Cﬂﬁ?l%ﬁﬁg Q‘Q er materials
(such as iononers) surrounding a T ubber- e core. These so er pol ynmer

mat eri al s having danmpi ng (I oss) properties that are strain and strain rate
dependent which are on the order of 10-100 times |arger than the danping
properties of a netallic club face. 17 August 2006 PU2057 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 metallic club face (0.025 to 0.050 inch). A nore
efficient energy transfer fromthe club head to the golf ball could |Iead
to greater flight distances of the golf ball. The generally accepted
approach has been to increase the stiffness of the club head face to
reduce netal or club head deformations. However, this |eads to greater
deformations in the golf

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a golf club head with a face component composed of Ia
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 afi-
body composed of a light-weight material.

Description of the Related Art

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




ball, and thus increases in the energy transfer probl em %rre h B
recogni zed the probl em and di scl osed possi bl e sol utions. “55%%{% R is
Canmpau, U.S. Patent Nunber 4,398,965, for a Method O Mking Iron Golf
Clubs Wth Flexible Inpact Surface, which discloses a club having a
flexible and resilient face plate with a slot to allow for the flexi 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 inches. Another exarrpl e is Eggiiman, U S. Patent Nunber
5,8.6j,26 1, for a Golf Club Head Wth El astically Deform ng Facenénd Back

Pl at g%ys, \@ﬂhﬁh uﬁF&‘t‘ RIS the %néiféﬁs%st as Rlrebud! Jriihe 19Eh Br@kQSni RRtormagéns N
concert to create a spring- e effect on a golf ball during inpact. A

' 'Oglpgf the 3@@9@;‘;@9% e?’qie *i%a@b e%ds Jcsg]t?ee Ghath ﬁsﬁag?:u@gto a}ﬁ%@g AV lscous
that Paf%é @ﬂ ?&@Hﬁ%@ Iﬁ.]gaz;ret e\’%%ma{mﬁ’f; %t gg{ff@gﬂls (_lpeac(ljl Q]g‘g cl 0Ses

Still another exanple is Inamori, U S. Patent Nunmber 3 ), 975 023, for a
Gol feoBidilsadHsagreatyy tlighDdistangas of theegoH ble, whi ch di scl oses using a face plate
conposed of a ceramc material having a high energy transfer coefficient.

al t hough Ties gfiefatly acceptelupbtoscinBistRen fRinefdasy the sE¥feRs 47 tholbibtead 6 to PU2057
et al., U S Patent Nurrber 5,743,813 for a Golf O ub Head, discloses using

nmul t 0 e of
he TsBiE Ml RorokAlfork? HNRAER ofif Ral @ Uple LSSl HIM goe
for .a,Hol ) ow Cl ub Hea th Def | ctl | nsert Face Pl ate, d| scl oses a

rei iialy AGIGUSISFRIRES 1B ?S’é:é‘ﬂ't{?lm quog ‘c or alumnumalloy that allows for
m nor deflecting of the face plate which has a thickness ranging fromO0.O01
to 0.30 iSeaelaveaecagnized theqrgble anddecloatdpissiblastiurpnst Anrvkemplesseel |,
titanium KEVLARG6, and the |ike. Yet another

Campau, U.S. Patent Number 4,398,965, for a Method Of Making Iron Golf Clubs With Flexible

Impact Surface, which discloses a club having a flexible and resilient face plate with a slot to
allow for the flexing of the face plate. The face plate of Campau is composed of a ferrous
material, such as stainless steel, and has a thickness in the range of 0.1 inches to 0.125 inches.
Another example is Eggiman, U.S. Patent Number 5,863,261, for a Golf Club Head With
Elastically Dgfozming 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 of the plates to act as a viscous coupler. |
Yet another example is Jepson et 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 betweeq 40
and 75 shore D. |
Still another exarﬁple is Inamori, U.S. Patent Number 3,975,023, for a Golf Club Head
With Ceramic Face Plate;, which discloses using a face plate composed of a ceramic material

having a high energy transfer coefficient, although ceramics are usually harder materials. Chen
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Canmpau invention, U S. Patent Nunber 3,989, 248, for a Golf Cl ub Havi ng
Insert Capable OF Elastic Flexing, discloses a wood cluf} éd’r%ﬁé’@%of wood
with a nmetal insert. Although not intended for flexing of the face plate,
Anderson, U. S. Patent Nunber 5,344,140, for a Golf Cub Head And Method O
Form ng Sanme, discloses use of a hot forged material for the face plate.
“The face plate of Anderson may be conposed of several hot forged netal
materials including steel, copper and titanium The hot forged plate has a
uni form thickness of between 0.090 and 0. 130 inches. Another invention '
directed toward forged materials in"a club head is Su et al., U SpuBat ent

Nunbetral. SUZ7Patétit Nifraberds, 133,81 3Gt GREG ub Hlead) cﬁsﬂl@;%@ﬁsﬁ% glultiploeRersGeRosed of
three pieces wth each pi ece conposed of a forged naterial. The main

ODj efkd Wrabbrl e SifockQfIMOHICHIR csdetﬂ%mmﬁ@ﬂwstmaas&%a e n%&axangl e accuracy

and reduce structural weaknesses. Aizawa, U. S. Patent 5, 346, 216 for

Curtace. S Sreel a0 A A R RRAR Y Ol Heal i ?ﬁeﬁsé‘f&i iR o

manuf.act yri.n olf clu head wherein the walls_are obtained by injecting
a rraélﬁer dclogis g g@fw@g@ canesy, eompaseq AER plasks oF aluminumalipybptalloms fetor . The
core has a nelt point |ower than that of the injectable plastic nmaterial so
3 17mineydefiecitgof thell2@oiate vdtichoms @ thinkness ranging fremdvddp 0530 incirarforvol une i s
mai ntained to formthe inner cavity. The insert nmy conprise a resistance

el engpkty dPmat@ian @em%gtmlegﬁt@l RahniR@! KIEST et iRl the GRE. Wad Linfthert he

shel | upon renoval e core where the reinforcenent elenment i1s conprlsed
P SRR U, R Ao e B e RRL R PaeBREl: ng Uoper

and ]%Iastlc Flexing, discloses a wood club composed of wood with a m.etal_insert.

Although not intended for flexing of the face platé, Anderson, U.S. Patent Number
5,344,140, for a Golf Club Head And Method Of Forming Same, discloses use of a hot forged
material for the face plate.” The face plate of Anderson may be composed of several hot forged
metal materials including steel, copper and titanium. The hot forged plate has a uniform
thickness of between 0.090 and 0.130 inches.

Another invention directed toward forged materials in a club head is Su et al., U.S. Patent
Number 5,776,011 for a Golf Club Head. Su discloses a club head composed of three pieces
with each piece composed of a forged material. The main objective of Su is to produce a club
head with greater loft angle accuracy and reduce ;tructural weaknesses. ‘Aizawa, U.S. Patent
Number 3,346,216 for a Golf Club Head, discloses a face plate having a curved ball hitting
surface.

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 aﬂixéd
to a meltable core. The core has a melt point lower than that of the injectable plastic material so
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met al engagenent surfaces forned along a single plane interface wherein the
metal of the lower surface is heavier and nore dense thahAUSEStAE% of the
upper surface. U. S. Patents 5,570,886 and 5,547,427 to Rigal, et al.,

di sclose a golf club head of nolded thernoplastic having a striking face
defined by an inpact-resistant netallic sealing elenent. The sealing

el enrent defines a front wall of the striking surface of the club head and
extends upward and along the side of the inpact surface to forma neck for
attachnent of the shaft to the club head. The sealing el ement preferably
bei ng between 2.5 and 5 mmin thickness. U S. Patent 5,425,508 teudsncent,

et ahatoncé thelcomds randvatl) avinged Yolamel is thaiathided e RgmAths e cavityeTheamerta
conposite striking surface conposed of a nunber of stacked woven webs of

f i Detay cohpBise RAésMned eRmefht fo? 36inkieiN e iﬁéma?%m'ﬁhn of HeSEddsRd a2yl f cl ub

head havi ng a body conposed of a series of netal plates and a hitting plate

co ' ) i | | A Ltti.ng pl.ate is

o apy E Pt AN e GABRARL bR Qoo Eifri e o shboififty o

5, 31q, 185 to Viollaz, et al., ggcl oses a hollow golf club head having a
bodf %tﬁ‘f?ﬁéf%ﬁn@flgpamé’@l@@?“é?d efl plates, a netal support plate being
located on the front hitting surface to which a hitting plate conprised of
- plastic &FRS.datgsildd B4 taPetarshei!., Biselonsstaggol Sulngphead haivirtgapipersand lowemwar dl y
convex front plate associated with a forwardly convex rear plate of the

hi t triekd eﬁ%zégﬁeﬁlentt SR o168 stﬁ%[e lidte RN ertihnlthe RRtad U haGfvert 17
August 20 PU2057 U. S. Patent 5,106,094 to Desboilles, et al., discloses

[ |- ' L king f | ate wherein the striki
F s BB Beal P B, HRh e Bl WP oSBT € U hemd with &
quantityug% filler material_in the interior portion of the club head. U. S.
Pat ent 4UssS 288 3¢/ 0&R0AEh4 aFL/ciodsadl. ¢ shodisdpseypeelf slubthepdeimelded,

reinforced by :
thermoplastic having a striking face defined by an impact-resistant metallic sealing element. The

sealing element defines a front wall of the striking surface of the club head and extends upward
- and along the side of the impact surface to form a neck for attachment of the shaft to the club
bead. The sealing element preferably being between 2.5 and 5 mm in thickness.
‘U.S. Patent 5,425,538 to Vincent, et al., discloses a hollow golf club head having a steel
shell and a composite striking surface composed of a nurﬁber of stacked woven webs of fiber.
U.S. Patent 5,377,986 to Viollaz, er ai., discloses a golt club head having a body
composed of a series of metal plates and a hitting plate comprised of plastic or composite
material wherein the hitting plate is imparted with a forwardly convex shape. Additionally, US
Patent 5,310,185 to Viollaz, et al., discloses a hollow golf club head having a Body composed of
a series of metal plates, a metal support plate being located on the front hitting surface to which a
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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a m xture of wood-plastic conposite material. The wood-plastic conposite
mat eri al being unevenly distributed such that a higher d@ﬁgﬁPﬂzpﬂ t he
range of between 5 and 15 mn lies adjacent to and extends substantially
parallel with the front face of the club head. TT S. Patent 4,021,047 to
Mader di scloses a golf club wherein the sole plate, face plate, heel, toe
and hosel portions are fornmed as a unitary cast retal piece and wherein a
wood or conposite crown is attached to this unitary piece thereby form ng
a hollow chanber in the club head. U S. Patent 5,624,33 1 to Lo, et alL

di scl oses a hollow netal golf club head where the netal casing ofypdye head

i s conposers.Fatedt 5/166904 ty\DesRAMs S/, dBEofRAL oM db BAAVAS adnetglOMPOSi t e
mat eri al di sposed within the head where a portion of the conposite materi al

is | @e ' ) | @Sk fa & hﬁ‘@‘%*ﬁaﬁé _ t

1, 16%@%? %g%ir%?lei)ﬁg??tl oseséggcﬁgllﬁgg{f/ag% t(:&I u ea 4 &nghﬁﬁllﬁkgﬁ%ﬁel I
body .is conpri of tal such as_alum num al |l and the face plate is
conpwtbé‘dlua?ngtg oﬁ?’ﬁar %%‘ﬁaﬁgdﬁ%mé?%a’é}?}l %@%ﬁ%ﬁ%ﬁ%r the like. 'Me face
plate is ali %ned such that the wood grain presents endwi se at the striking

pl ate. U. B:S. Pateaht,563.683 tseraheshifiselesesdi weddss €olfzlupdiend bodipreinfondedhby i ng a

bracket with sole and striking plates fornmed integrally thereon. At |east
one @fitthe: gflvadodspliaaie campesinetidierlale Thegedod-plastReohpbsikenbteiifidbetng enovabl y
adj ust abl e wei ght nmeans. 5 17 August 2006 PU2057 U.S. Patent 5,410,798 to

o, L Tt o ok AL S 0BT okl 51k 10
e o ek ndy SRSAHEANY Pk SEBONSL: AlLARSHLERL" e am nated menber
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 unitarj/ cast rﬁetal piece and wherein a wood or
composite crow is attached to this unitary piece thereby forming a hollow chamber in the club
head.
U.S. Patent 5,624,331 to Lo, er al. discloses a hollow metal golf club head where the
metal casing of the head is composed of at least two openings. The head also containsa
composite material disposed within the head ﬁhere a portion of the composite material is located
in the openings of the golf ciub 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.
U.S. Patent 3,69’2,306 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.elopgate
tube for securing a removably adjustable weight means.‘_ |
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cl ose off the openings in the top of both. An expansible gocket i s then
inserted into the hollow |aninated nenber conprising sodVdWenst20Pé e,
anmoni um chl ori de and water causing the nenber to attach integrally to the
netal casing when the head is placed into a nold and heated. U.S. Patent
4,877,249 to Thonpson di scl oses a wood golf club head enbodying a

| am nat ed upper surface and netallic sole surface having a keel. |In order
to reinforce the Ilamnations and to keep the body from del am nating 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 kegks and

tight ened(19) MRemIseAl®, 79880 I8 MsRkéONSethdd 9f nf2ahABluridg 8 RemBEsitel d1BghETONt
di scl oses a wooden golf club head having renovably Tnserfed Wei ght

adj UptIRRng RREH Sasidd'® @ﬁ@i?&[ﬁniﬂétt@%&%ﬁj& & indeted LS Eﬁl‘ce‘ﬁ% itﬁa' axi s

running fromthe face section to the rear section o ) head and

e club
perpendi cul ar. to t r o to toe axis..lhe wejght adjustne nenbers may
be. hEptFrhis3Phtedg Ty RRHT o B Sl B i mtfelad Sheric 54 PP s G .
whi ch can_al so be used to formthe facepl ate. The capsul es have openi ngs on
a r edlosaoff thecapenings i the) ool A ﬁpa@@gl@m@ck@ ipthew insertediabstbe hollewj ust t he
wei ght neans. U. S. Patent 2,750,194 to Cark discloses a wooden golf club

headlaiitdtedumegiter esippridingesidiunraarie, anitveniyoh Shictidandeadter ¢canbingdsr a tray
menber with sides and bottom for holding the weight adjustment preferably

cast pRfbEOomRdch HEFEIH lohdbnel] tagNPEk BE BLf is gigle?m% a Rlofd shdMeaftqat t ached

wei ght nmenber is inserted into the head of the club via an openi ng.

body 6 19 BB 3008 * s St R oBese HPRERTT o BrE RSy ¢ oot and

a nmetallic sole plate. The netallic sole plate has on its surface for
bondlapnaled wpnen sutiesdng spjaliinsabepuafacy hevnge deele idberdst wominforse g a hosel an
the laminations and to keep the body from delaminating upoh impact with an unusually hard object,
abolt is inserted through the crown of the club head where it is connected to the sole plate at the
keel and tightened to compress the laminations.

U.S. Patent 3,897,066 to Belmont discloses a ‘wooden golf club head having removably
inserted weight adjustment members. The members are parallel to a central vertical axis rﬁnning
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 capéules 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 2 wooden golf club head with weight adjustment
means. The golif club head includes a tray member with sides and bottom fbr holding thé weight
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 5,193,311 to Okumoto, et al. discloses a wood type club head body
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heel side, weights on the toe and rear sides and a beam connecting the
wei ghts and hosel. Additionally, U 'S. Patent 5,516,107 ﬂ@ﬁﬁﬁﬂﬁﬁ@Bé, et

al ., discloses a golf club head having an outer shell, preferably
conprised of synthetic resin, and netal weight nenber/s |ocated on the
interior of the club head. A foanmable material is injected into the hollow
interior of the club to formthe core. Once thefoanable naterial has been
injected and the sole plate is attached, the ctub-head is heated to cause
the foamable material to expand thus hol ding the weight nmenber/s in
position in recess/es located in toe, heel and/or back side regi ousshy

PUS RloRfprisEepMad Rt of AW HIBeSC FeltnntRandBING SoR YIftaCThO Mmetdiee QI MateTbebh . U. S.
Patent "4, 872,685°to Sun.di scl oses a wood type golf club head wherein a

fe it e ' LI HgFﬁ, - TRYA I head.
Thgq k%%%g f:?ﬁ ??n@%p%\s%iﬂﬁaﬁﬁ%%&gm ofrb?ring% 0 te#;éogg{#“%lqu%’s edggh gnd IS
pr ef er ah conposeq of plastic, alloy, or wood. The e, nif includes
Phe Hepl i aeigttn o thede Rifteirdes gpa dead cplitng B v o g andfBebs  he-
striking plate and weighting elenments. The male unit has a substantially
gr edidsitignallyht. S Eatent o &9, 8070l Qkweetpo ad, distlosesiaigphfclwrbesd bayinggn The units
are mated or held together by bonding and or nechanical neans. U S. Patent

S, 38tk Shell, prifaiaBlyastenpiiseCo s athetic WG a@ibinktat Welzhp erenbeaAY loagted ob the ki Ng
face wherein the height of the striking face at a toe end of the golf club

head_, of: b [ . Liki face at
t o TglpeFla: Mo HAY. Atplhan OERHE e B BB BhicBFo AL B
di sc] oses a club he wth are ortian 0 sed of a. light-weight netal
sucHOs %%Qrmﬁﬁﬁggmfﬁa%tﬁn% n necied nckio Solg Blarsp aﬂ%&féﬁﬁaooe
PU2057 Butchart discloses a golf club with a bal anci ng nenber conposed of
per siubriead & heatesl tricheae thertvenhablg reatérzal fo expdng thuisdiolding the vraght membsu'sed of
al um num attached to the bal anci ng nenber,

in position in recess/es located in toe, heel and/or back side regions by pushing the weight

member into the inner surface of the outer shell.

U.S. Patent 4,872,685 to Sun discloses a wood type golf club head wherein a female unit

is mated with a male unit to form a unitary goif club head. The female unit comprises the upper

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

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

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

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

U.S. Patent 5,398,935 to Katayama discloses a wood golf club head having a striking face
wherein the height of the striking face at a toe end of the golf club head is nearly equal to or
greater than the height o'fl 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
com_posed of a light-weight metal such as magnesium. U.S. Patent Number 1,638,916 to

7




Anderson, U. S. Patent Nunbers 5024437, 5094383, 5255918, 5261663 and
5261664 disclose a golf club head having a full body conpddetugf2086cast
nmetal material and a face insert conposed of a hot forged nmetal material.
Viste, U S. Patent Nunber 5,282,624 discloses a golf club head with a cast
nmetal body and a forged steel face insert with grooves on the exterior
surface and the interior surface of the face insert and having a thickness
of 3mm Rogers, U.S. Patent Nunber 3,970,236, discloses an iron club head
with a formed netal face plate insert fusion bonded to a cast iron body.
The Rules of Colf, established and interpreted by the United StaPé¥57Gol f
As s @itchiartatisclqse IS EAT plubrwdtiTheal Rujug memberennipostd @ipersitimdn @fa sBailst  Andr ews,
set forth certain requirenments for a golf club head. The requirenents for

a g¥dodGhatbridicadd DdRllflndnedy Ebr%&sﬁd 41 achindp peittied tdthe Aaasipg efetiber,
description of the Rules of o are avail able on the USGA web page at

)

I
WWW. usga. , I‘tl‘lﬁ'ﬁ f 4 XBbefcshund kg seapeci fic
par anet.e#g{d?BSPélaﬁ'%ggPﬁ‘gnlil u %g?&%%ﬂ%3?§ 58?% l|%b|9t S tEe ?ace from havi ng
the effect aj. |npact of. a jng with a olf bal]. In 199 t he USGA
adoffsetpsg 28 tcﬁtg??hfeéaa%g B AL b P osgr) of Heast e eiba A 56 Bett f ace
COR. This USGA test procedure, as well as procedures like it, may be used
t 0 cemposed of alhob fdraesem@aRnatatialiough the prior art has discl osed many
variations of nmultiple nmaterial club heads, the prior art has failed to

provi de &gy UispParenmGanbea!s, 28208240 tbses 4 Bold chib GiBad wéthfa cakapétalHody
restitution and greater forgiveness for the typical golfer. 17 August 2006

BRI EE T i | on,
ChePat PR T ek Wil opbelh AR SRRkl add e MBS Tt BB T &

return_portiaon with an openj and a strikin | ate insert
face ix?sert and hayr\dmgatl%clmeps)s og‘ :?Tgm gp

Rogers, U.S. Patent Number 3,970,236, discloses an iron club head with a formed metal
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
at www.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
golfball. In 1998, the USGA adopted a -test procedure pursuant to Rule 4-1e which measures
élub face COR. This USGA test procedure, as well as procedures like it, may be used to measure
club face COR.

Although the prioi' 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 restitutilén

and greater forgiveness for the typical golfer.




5 positioned within the opening, the striking plate insert having a uniform
thickness in the range of 0.0 10 inch to 0.250 inch andlgﬁﬁ%ﬁﬁﬂﬁﬂﬁ 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 froma
perimeter of the striking plate insert; and an aft-body conposed of a
conposite material, t V. i wn_portion, a sole portion
and a ribbon portion, gﬁgﬁg$PRﬁ§ﬁ%§ﬁ§#2ﬁ%§gﬁ&ﬁNﬂ@gﬁhe return portion of the
face conponent; wherein the golf club head has a coefficient of

restitution of 0.80 to 0.94. The golf club head may have a coefficient of

restitutio 0, 81. under fest. condjt.ion uch as those

speci fi ed @98’%‘%@&%@*%?“@%%@%%&%@3 Hiﬂdtai dﬁlﬂ)ﬁeaﬁé@%’ﬁ?‘ﬁé: t he
coeffi%jent of restitution is set forth in the USGA Procedure for

Meas Uity SCHPOURI JaY g 2 mefpmopQstion, with@p opeiag fest 2 stokfngrietaénsetto Rul e 15
4-1e, Appendix Il. Revision I, August 4,1998 and Revision 0, July 6, 1998,
avai | absitofedomithih ¢he dp8@ng, thic sirikingploteinsertdmpiagta wi foth ¢hipkeseinttheé nvent i on,
there is provided a golf club head conprising: a face conponent having a

r et ur pangeiof DONO Wchho 81250 RRIK 4dd (RéEenn pbitiokIHAGinEladhiRkndsd Sfipingifith t | oned
within the opening, the striking plate insert cConposed of "aforned or

0

- forged 140 i®B! .o A uni f E%lkn i he range of
0”070 AHELB0 SR, e Bl LR BARUHE R st 2% o ol ot
material apd havi.ng. a thickness ranging from0,010 inch to 0.250 inch, the
et ur PGt ?IBr?pé’E{r%FFﬁioh cP ggaf"?&"e‘%?eﬁgﬁp‘f*@l #ft-bady seippqsed of Zcompests  from a
perinmeter of the striking plate portion; and an aft-body conposed of a

pl ur amatejiabithquil bedy havingraccrpwe gortionea sdle poxtidy ahd iribhompartionsthpaftt i on, a
sol e portion and a ribbon portion, the aft 9 17 August 2006 body attached
110 t hbodyedttachedaortlid refur@poitiof of e a@émgﬁﬁeﬁtg whBRirtht cBFEIbRYH Ak 2
thickness ranging fromO0.015 inch to 0. 100 inch; a weighting menber

di spog&gtivkhttfestiiRiohlo?BD t8%.94erhe golf club head may have a coefficient of

restitution of at least 0.81 under test conditions, such as those specified by the USGA. The
standard USGA conditions for measuring the coefficient of restitution is set forth in the
USGA Procedure for Measuring the Velocity Ratio of a Club Head for Conformance to Rule
15 4-Ie, Appendix II. Revision I, August 4,1998 and Revision 0, July 6, 1998, available from the
USGA.
In yet another aspect of the present invention, there is provided a golf club 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
20 - 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 to 0.250 inch, the lreturn portion extending a distance ranging 0.25 inch to 1.5 inches
from a perimeter of the striking plate portion; and an aft-body composed of a plurality of plies

‘of pre-preg, the aft body having a crown portion,' a sole portion and a ribbon portion, the aft-

9




aft-body, the weighting nenber having a mass ranging from 10 grains to 100
grains; wherein the nonent of inertia about the |zz thrdddeupe208ent er of
gravity is greater than 3000 grans 5 centinmeter squared, and the nonent of
inertia about the |yy axis through the center of gravity 1is greater than
1900 grains- centineter squared. The golf club head may have a coefficient

of restitution of 0.81 to.0.9 n yet anot her t of the present

i nve nt(i)log?{l ?H"fchg(?%o [;15 TEPEAROFLR %fé]tb%#af’e %?IBBOR‘WE Q'E'J%‘E}ﬁ%&gé?aﬁ e aatg*cgg Sconponent
having a return portion with an opening and a striking 10 plate insert

posi t iTefeaes fpmith ¢ Stipeh o HiGigehstarmcightinganember dispes¢dhwihin thexbheg ofitheext er i or
surface and an interior surface, the striking plate insert extending froma

heel s#ciddyntheweidting aldmber hivvinge athss @nging d@ns &€ piadn 16100 Bengowherelnub head,
the return portion extending laterally rearward froma perineter of the

st ri KitRgmphehteofinG8s ibod itk 29 tﬂrﬁﬁ@rthé’ﬁexftéfmfggavfitgris? %ft%&@f bR S0 %Q@E-t , the

interior tubing engagi ng an upper section of th urn portio nd a | ower

ti j on: d ft bod d of l.uralit
of opl oo b0 A b CRiiehl Ao Rl R R R BR R o eRiton
portion and nglile é_ortion,_ t he crown Ehortion bonded to the upper section
of thé %%tﬁfrtﬁmb 0 Famanepnfimetes pgreds e £he golf elubhgad may have axsefticient of

overlapping the crown portion a distance of at |east 0.25 inch, the sole
port i eestipvwediond.8ddoOi9d. | oner section of the return portion and the | ower
section of the return portion overl apping the sole 20 portion a di stance of

at |east Olfetiansther qEE_ect o€ tHerpleseRt inl@lioRPeheleqs HRRRAAGoM c1éh cast net al
material and the striking plate insert is conposed of a forged or forned

T T R R Y e G T
O B e S e b e
sauar gr?d an 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 return portion and a lower:section of the
15 return portion; and an aft body composed of a plurality of plics of pre-preg;ithe aft body

comprising crown portion, a ribbon portion and a sole portion, the crown portion bonded to

the upper section of the return portion and the upper section. of the return portion overlapping

the crown portion a distance of at least 0.25 inch, the sole portion bonding to the lower

section of the return portion and the lower section of the return portion overlapping the sole

20  portion a distance of at least 0.25 inch. The return portion may be composed of a cast metal

material and the striking plate insert is composed of a forged or formed material.

Ya




In yet another aspect of the present invention, there is provided a golf
club head 5 conprising: a face conponent having a returnlpdversRofft h an
opening and a striking plate insert positioned within the opening, the
striking plate insert conposed of a fornmed or forged stainless steel

material and having an uniformthickness in the range of 0.0 10 inch to

0. 250 i nch, the.retur or.t.ion.comoseqd of a.cast stainless steel nmaterial
and hégﬁeﬂﬂorgeqtt??gkeﬁtéas%{hlgﬁﬂé F]HB hF?‘g%Ct‘)‘.t d7% wenthrepah. theeenics of graviE return
portion extending a distance ranging 0.25 10 inch to 1.5 inches froma

per i meRarbegreatercthan 3006 srampi eenémpler squared, ambithamamiient bbitgrtiacbpusthdlyf  a
plurality of plies of pre-preg, the aft body having a crown portion and a

sol e paistthongh theaceafet of frady Bigicacdaithnt BODReane cuitin@er dgugrdof the face
conponent; and a wei ghti ng nmenber di sposed wthin the ribbon of the

af t - body, UHGeMBbMRE hdPBct T ARG reRAY an%t@gH?ﬁfehigﬁf@EJ& d %o?ﬁl%)he rams to 100

granms; wherein the nofent of Tnertia a axi rough the center
of <15 AR RANe he golf .club head is greater than 30Q0 grans-. centineter
squiar ec%{n %é%%}é't #eac‘gr’rﬁ nen'i)lfavfl}gearlieﬁg“ 289 "f‘h’baq QRPIUE; AL taﬁgﬂﬁ%PltaWe cent er
of gravity of the golf club head is greater than 1900 grams- centineter
squar &yert IPHSWQ’E‘eda‘f‘I%@Hé}Pe erspug themtrikieg pletesesert gompesed ofe, forthed et forsgedr ovi ded
a golf club head conprising: a face conponent having a return portion with
an opéwiniess ated! matstial doidibhgvipg ah enif@n thidewkss ipalsd tahgned.0i ¢ httd M25®peni ng,
the striking plate insert conposed of a forned or forged titanium all oy

mat er irith, ABdethaMpoGoREorkptist@bA Rt GERARSS s%-gl thdl6rid 3RG Rathg § élﬁe'kémh to

0.250 inch, the return portion conposed a cast titantum oy nateri al
o0, YD, ek BATRSo SABAR 0 REAS BBRS S L1
cDipotieh (1 S a0 £ pyriustentibe sighing ity peiont e 2R bistsomBpRAtTa. Lr own
portion and a sole portion, the aft- :
a plurality of plies of pre-preg, the aft body having a crown portion and a sole portion, the aft-
body attached to the return portion of the face component; and a weighting member disposed
within the ribbon of the aft-body, the weighting member having a mass ranging from 30
grams to 100 grams; wherein the moment of inertia about the Izz axis through the center of
15 gravity of the golf club head is greater than 3000 grams- centimeter squared, and the moment
of inertia about the Iyy axis through the center of gravity of the golf club head is greater than
1900 grams- centimeter squared. |
In yet another aspect of the present invention, there is provided a golf club head
éomprising: a face component having a return portion with an opéning and a striking plate
20  insert positioned within the opening, the striking plate insert composed of a formed or forged
titanium alloy material and having an uniform thickness in the range of 0.010 inch to 0.250

inch, the return portion composed of a cast titanium alloy material and having a thickness -

.ranging from 0.010 inch to 0.250 inch, the return portion extending a distance ranging 0.25

10




body attached to the return portion of the face conponent; wherein the golf
club head has a volune ranging from 250 cubic centi net erlld AugustZ)0eubi c
centineters and a mass ranging from 5 175 granms to 225 granms. The striking
pl ate portion may have concentric regions of varying thickness with the

t hi ckest region about the center of the striking plate portion. The

stri ki I rd | xtend from.a heel sectio f.the qgol | ub
nead (ot 1ok ARt pf bS] R Sy BB oo Fkber HiPatrieiint o no
greater thﬁn Oi g Tt?e gol f Cl@%r) head may al so have an interior tubing for
10 r eCAYRNY of Phfsehpre-prRg, theplirhody havipe Agrasvmpgytien and Lpple porien: theaftof ¢ he
return portion and a |ower section of the return portion. The aft body may

have &oghpitachedts tharsfumgofticomiOhofhoe compdnenty viherdlDtheigotfitlubthdaddaend of t he
ri bbon portion may be attached to a toe section of the return portion. The

gol f  eblumdraagingesmEB0cuBidtRhtiMetels oSk QlibicReMhataR aﬁ@ﬁ%d@gr&gg@f%ﬁﬁ cubi c

centineters to 600 cubic centineters, a nass 10a 17 August 20 rangi ng
from 345 Y5 7b9 grains, and a coefficient of restitution ranging from
0.81 to ~0.94. Having briefly described the present invention, the above
and further,objects, features _and advantages thereqf w.l | be recogni zed by
t hose ski l ffé‘as g ilats BPYHOR dRAY have concsRiraTEgiany of yasnns Hideess Wity the
description of the invention when taken in conjunction with the

acconfuskeshigeionahpwidhe caprr pf thomgdRnPpla@p oo HEheSEVERAD A4 EOAB0IOMaY HE
DRAWNGS 10 FIG | is a front view of the golf club of the present
I nventxtond frbinG hekPsectioof the goli ¢lubiicad td HdeGedtfon®fiie &if d1IS heddef@Has

i nvention show ng the
an aspect ratio no greater than 1.7. The golf club head may also have an interior tubing for
10 receiving a shaft. The interior tubing engages an upper section of the return portion and a
lower section of the return portion. The aft body may have a thickness ranging from 0.010
inch to 0.100 inch. A toe end of the ribbon portion may be attached to a toe section of the

- return portion. The golf club head may have a hollow interior, a volume ranging from 250

-cubic centimeters to 600 cubic centimeters, a mass

10a




measurenent for the aspect ratio. FIG 2 is a rear view qof the golf club
head of FIG 1. 15 FIG 3 is toe side view of the golf dﬁlfﬁlgﬁﬁg’@%f FIG |

FIG 4 is a heel side plan view of the golf club head of FIG 1. FIG 5
is atop plan view of the golf club head of FIG 1. FIG 6 is a bottomview
of the golf club head of FIG 1. FIG 7 is an expl oded view of the golf

cl ub ?%g] RLeSEeNtsHi [ Fl G is.ato l.an Vi of the
gol f ?: g%%rhhg? S w?Z 5 @%’g’ gﬁ@lago%fﬁglrg %tsosf-rgsél(t:'fst [ BHA @ %g éRRFla(Y%% line A-A
of FI§1948. FIG 8B is an isolated view of circle Bof FIG 8A FIG 9 is
an isotated cross-sectional view of the face conponent overlapping the aft
17 August 2006 PU2057 FIG 10 is a heel side plan view of a golf club of
t he pr esentlavingdmieflydescaribed thegqrésegt inkiention, thr aboermdudherobjetsFeaturd®A i s a
front plan view of a golf club of the present invention illustrating the Z

~axi s aadadvintigesthefebGwill bd rebsgrizddtithosel skitled i@ MePertthedlPirt féUbe i | | ustrati ng
the test frame coordinates 3J and YT and transforned head frane

coor digh@fvRfg Ytlattihelblintioh Gf tﬂélmeecfl ﬁ)nawﬁe%%gn X{)rﬁﬁ\ﬁ& WAk ﬁgl fclub

illustrating the test Trane coordi nate anstorned head frane
coordinates XH gnd.ZH. FIG 12 is an isolated view of the interior of an
a|terﬁ%‘"t°P%P£n%‘H%§5%Wﬁ’é$ﬁ of the face conponent of the golf club head of the
present invention illustrating the variations in thickness of the striking

"~ plate portion.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

10

FIG. 1 is a front view of the golf club of the present invention.

FIG. 1A is a front view of the golf club of the present inventioﬁ showing the

measurement for the aspect ratio.,

FIG. 2 is a rear view of the golf club head of FIG. 1.
15 FIG. 3 is toe side 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.

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.
20 FIG. 8 is a top plan view of the golf club head of FIG. 1.

| FIG. 8A is a cross-sectional view along linc A-A of FIG. 8.
FIG. 8B is an isolated view of circle B of FIG. 8A.

FIG. 91is an isolated cross-sectional view of the face component overlapping the aft

1




FIG 12A is an isolated view of the interior of an alternative enbodi nent
of the face conponent of the golf club head of the presddtAugstePdon
illustrating the variations in thickness of the striking plate portion.
FIG 13 is an isolated top perspective view of a face conponent of the golf
club head of the present invention. FIG 13 Ais an interior view of the
face conmponent of FIG 13. FIG U )Bis an interior view of the face
conponent of FIG 13. FIG 133C is an exploded view of the face conponent
of FIG 13. FIG 13D is a top plan view of the face conponent of FIG B.
FIG |I'" )Eis a toe side view of the face conponent of FIG 13. .Fp@GiosA3F

Is a heel side;yi : A i iba i 006
PU2057 FI Gﬁqﬁlq’ig%\éﬁﬁq Sslg?gltﬁég&?vop p“al aﬂﬁel? ggvfhgfp hf@ﬁgtjigﬁn-n%gé%zsof t ebgigzlz)lf

club he qﬁ? present invention. FIG 14A is an interior view of the
aft-b(%@ T "14. FIG 14B is a heel side view of the aft-body of FIG
14. FIG 14C s a toe side view of t -body.of FI.G ..14. . Fl 14D is a
bot t om pl aﬁIé‘:i K 72 et Rlgn vigY a@fﬂfﬁp%oaiffﬁ? prc#]émegtéoq gﬁgﬁ%tggr&?f?@wsof
the aft-body of FIG 14. FIG 14F is an interior view of the aft-body of
FIG 3ddY#&fss 14Gis an interior view of the aft-body of FIG 14.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON

FIG. 11 is a front plan view of a goif club illustrating the test frame coordinates X" and
YT and transformed head ﬁame coordjnétes Y" and .ZH |
FIG.11Ais artoc end view of the golf c¢lub illustrating the test frame coordinate ZT and
transformed head frame coordinates X and Z%.
FIG. 12 is an isolated view of the interior of an- alternative embodiment of the face
+ component of the golf club head of the present invention illustrating the variations in thickness of
the striking plate portion.
| FIG. 12A is an isolated view of the interior of an alternative embodiment of the face
component of the golf club head of the present invention illustrating the variations in thickness of
the striking plate portion.
i FIG. 13 is.an isolated top perspective view of a face component of the golf club head of
the present invention.
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.
) |  FIG.13Disa fop 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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As shown in FIGS. 1-8, a golf club is generally designated 40. The golf
club 40 has a golf club head 42 with a hollow interior, lAdtuggstciiRe
Engaging the club head 42 is a shaft 48 that has a grip, not shown, at a
butt end and is inserted into a hose[ 54 at a tip end of the shaft 48. The
club head 42 is generally conposed of two conponents, a face conponent 60,
and an aft-body 6l. The face conponent 60 has a striking plate insert 72
pl aced within an opening 45 of a return portion 74. The aft-body 6l has a
crown portion 62 and a sole portion 64. The club head 42 nay al so be
partitioned into a heel section 66 nearest the shaft 48, a toe segijhgphn 68
opposite t i ~ f cRIPRRSH e
conmponent ng ’ﬂ%ﬁsjeaﬁggltgieggo oﬁ%ﬁ{&%%ft?gggebﬁgfg{@egggﬁggsed E)J?ﬂ%e%e%?fe:ces of
met al. tgie return portion 13 17 August 2006 PU2057 74 and the striking

pl at énYer? &ft 72. The opening 45 is configured for placenent of the striking
plate insert 72 therein, Preferabl the retyrn portion 74 |Is conposed of a
east net aIHﬁaﬂ%ilﬁa@W"rW@’%ﬂ*‘?#ﬁ@dbpf&w-ilﬁsert 72 is conposed of a
forged or fornmed netal material. Mre preferably, the striking plate

i nsert 72 HIE. téBposket] afle siehorfgbelattbodnoflifiorl4st ai nl ess steel material .
Such titaniummaterials include pure titaniumand titaniumalloys such as

6-4 titanipum dd eya toeRidé0kw bf thaARLbEdalof BYG.(1avai | abl e from N ppon Steel of
Tokyo, Japan), DAT 55G titaniumalloy available from Di ado Steel of Tokyo,

Japan, Ti - - Bet a; i | L | i kg from RTlI |nternational
Met al s of igt,iﬁésn%g?rhoe%iﬂlaéggwﬁltg% aﬁrrét@%?%@? 1tﬁhe striking plate insert 72
i nclude other high strength steel al] oy netals and anorphous netals. Such
steel nat &fGal4E ismoreargdey ot thepfi-badyf§l4bd, 455, 465 and 465+ stai nl ess
steels, AEMVET 100 and AERMET 3 10 alloy steels, all available from

Car pent er FBpet4Ristay idteliogydew of theafirisodwedifilG, 14and C35 maragi ng steel s

avai l able from Allvac of North Carolina. Such anorphous netals include

beryl | i umpbasefs & dOMeerior view of the aft-body of FIG. 14.

DETAILED DESCRIPTION OF THE INVENTION

As shown '1‘.11 FIGS. 1-8, a golf club is generally designated 40. The golf club 40 has a
golf club 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
areturn portion 74.  The aft-body 61 has a crown portion 62 and a sole portion 64. The club-
head 42 may also be paﬁitioned 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
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such as disclosed in U S. patent 5, 288,344, which pertinent parts are
hereby incorporated by reference, quinary netallic gl asd74ugsst208@ch as
disclosed in U S. patent Nunber 5,73 )5,975, which pertinent parts are
hereby incorporated by reference, and ternary alloys as disclosed in

Cal cul ati ons of Anor phous-Form ng Conposition Range For Ternary

Al |l oy. ~Systens And Anal yses O Stabilization O "Anor phous Phase And
Anor phous-Form ng Ability, Takeuchi and |noue, Materials Transactions,
Vol . 42, No. 7, p 1435-1444 (2001), which pertinent parts are hereby

I ncorporated by reference. An striking plate insert 72 conposed oPU28§¥

anor gheus tEeigking slateinbat NEdThdwpeaiy 45 ie conffinrabrpletrentgf thersrking or
press-fitted for attachment to the return portion 74. The return portion

74 TRy D6 60 WD Biafdin Ofreiiith19] thi RAuRMRYEs RN a0 MPHsstRdralcad Batal sstertal s gUSE
2006" PU2057 however, it 1S preferably conposed of a cast stainless steel

gt b LA b, S e 4t teani | Oy t
e e e
i | DA atsigsn Ets usch 4 i Bl o il et g g " ©°

illustrate the face conponent 60. The face conponent 60 has the return

por t iticemiidd medrzhinclgdé perertddiym med titeaiun fHoys sutleapeditaten alley, 3FhE00st r i ki ng
plate insert 72. As shown in FIG 1, the striking plate insert 72 typically
has  granili GAbY (o 2ibdbiS £MaipP&S Sésl TGS TaphS, DATISC fitafiuf allcyGvatldbée

striking plate insert 72 is welded to the return portion 74 of the face
conmpanent.. §0.c. A i frt @08 _Br, : | the striking
ol at Sinbiadt S1 B K58l 12haf T} lﬂbtg)f%%?egéﬁ Sidy kPG %?,ﬁ‘%rﬁgﬁslt riking plate

insert 72 is press-fitted into the openi "y . .
International g/[etals of Ohio, and the ?ikc. Stherpmeta sgfor the striking plate insert 72 include

other high strength steel alloy metals and amorphous métals. Such steel materials include 17-
APH, Custom 450, 453, 465 and 465+ stainless steels, AERMET 100 and AERMET 310 alloy.
steels, all available from Carpenter Specialty Alloys, of Pennsylvania, and C35 maraging steels
available from Allvac of North Carolina. Such amorphous metals include beryllium based alloys
such as disclosed in U.S. patent S, 288,344, which pertinent parts are hereby incorporated by
reference, quinary metallic glass alloys such as disclosed in U.S. patent Number 5,735,975,
which pertinent parts are hereby incorporated by reference, and temary alloys as disclosed in
Calculations of Amorphous-Forming 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
hefeby incorporated by reference. An striking plate insert 72 composed of an amorphous metal is
“attached through electron beamn 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 matf:rials?
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45, or fusion bonded to the return portion 74. In a preferred enbodi nent,
the return portion 74 generally includes an upper | aterall7 A3gnsti28086 76, a

| ower | ateral section 78, a heel lateral section 80 and a toe |ateral
section 82. Thus, the return 74 preferably encircles the striking plate
insert 72 a full 360 degrees. However, those skilled in the pertinent art
will recognize that the return portion 74 may onl y"enconpass a parti al
section of the striking plate insert 72, such as 270 degrees or 180
degrees;. and nmay al so be discontinuous. The upper |ateral section 76
extends rearward, towards the aft-body 6 1, a predetermined distanme; d,

to enpaeterd 19 g@! ?e?ﬁbéﬁ]@emg&eﬁ oL eh& stafed ateer R titahignPAIRARLEH 48 gaed

di stance fan inch to 1.0 inch, nore preferably 0.40 inch to
0. 75 jnhagh, _ f rineter
73 of EHED é???k?%éﬁ%f% ot e&r&t“”%@@ay P g’a?aé%‘r’miﬁw %%lé f&gﬂ*f? Al 5t 2006
PU2057 of .t he upper te aI ction 76. .I.n a preferre t he
uppe r3chiing castigg; gomgg,@eéﬂl %ﬁ?‘i?&ff&?@% Er'ﬁ'ﬂé; rg%]ag, on 66

to the toe section 68. The upper | ateral section 76 has a Iength fromthe
peri rmtid¢he [¥&. of the striking plate insert 72 that is preferably a mninal
|l ength near the center of the striking plate insert 72, and increases

toward the toepsgstinn3as1aBdiid)a3beelE aseTIR mnsteeﬁetﬂemwmponémse skilled
in the rel evant art Wil recogni ze that the mnimal length may be at the

comaTengombgdl oiths HETe TR b Bn I8 s HBLBLERE renfy %B?S???E RRAPOT ane.
ot o S BE IR MSTETE. oS SHyabEHaR @%&p%@@%i% Bl yhe}‘”?ﬁre e
striking plate insert 72 allowing for a greater coefficient of
r est ipluttlitgof schheines Gdnhd@omnd t he upper | ateral
As shown in FIG. 13C, the striking plate insert 72 is welded to the remm portion 74 of
the face component 60. A plurality of tabs 47, preferably three, align the strikiﬁg plate insert 72
“for the welding process. - Alternatively, the striking plate insert 72 is press-fitted into the opem'ng-
45, or fusion bonded to the return portion 74.
Ina prefen*ed embodiment, the return portion 74 generally includes an upper lateral
section 76, a lower lateral section 78, a heel lateral section 80 and a toe lateral section 82. Thus,
‘the retumn 74 preferably encircles the striking plate insert 72 a full 360 degrees. However, those
skilled in the pertinent 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.
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

15




section 76 are attached to each other as further expl ained bel ow. The heel

| ateral section 80 is substantially perpendicular to thelé¥Uerst@§op| at e
portion 72, and the heel lateral section 80 covers the hosel 54 before
engagi ng an optional ribbon section 90 and a bottom section 91 of the sole
portion 64 of the aft-body 6 1. The heel lateral section 80 is attached to
the sole 64, both the ribbon 90 and the bottom section 9i, as explained in
greater detail below The heel lateral section 80 extends inward a

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

i nches, nmore preferably 0.50 inch to 1.0 inch, and nost preferably 0.950
inch.fﬁFe he%l hﬂteral,;e%%ion 80 preferably has a general curvatuuzsat its
edge O Hi© WRE 'gieFE secliog "6 Ik g orefamed erabrstiment the0pper lateral seiondlodraak sect i on
82. The toe lateral  section 82 is attached to the sole 64, both the ribbon
90 aBtTHSVPEMS fosttheiher! sgationds o the wienettion 68. (Heameer ke isharanl 7@\Wys The

toe lateral section 82 extends inward a distance, d", fromthe perineter
73 aadingtinfiow thd paim&er Thefthe etrikife(hlats chren, 721tR4tes ?feﬁr%@lalnaﬁnﬁnﬂﬁe%ﬁf hto
1.30 inch, and 16 17 August 2006 PU2057 nost preferably 1.20 incl. The toe -

| at epédr tisdhieP BF ﬁﬁ_s&i@ﬁ%ﬁﬁ@ Mségﬁﬁz, 4nd ﬁi&%agés tSHéycfthg Eogefst%%%ogzg@ @%%ﬂee gee-[he

| ower | ateral section extends Inward, towar

pr ed khe St el .. to engage the sole 64, In a preferred
Ebodeaohes Hauelt B95Esifictin'or SIIARC wfilEoisenrishe ik eogh mey

I nches, re preferably 0.50 inch to 1. 10 inch, and nost preferably 0.9
inchf3§§g¥@§§§$gﬁn§§8 hertae pestipmb8er 73 of the striking plate insert 72 to
the edge of the lower lateral section 78. In a preferred enbodi nent,. the.

| over I at é’hapresenﬁEmtié’Bhkﬂheiacgeﬂﬁp&hexﬁldo\éﬁ%dg’e%e &bRMegodpep! section 66
to the toe section 68. The lower |ateral section 78 has a length fromthe

lpgLgﬂﬁﬁitﬁﬁeﬂgp’i}thﬁgziﬁelﬁit%%ﬁ% ;ﬂl@ BroMnPH2%hals 'ﬁ%%% Z&detrmtpoi't?onpé’zg ShaRky plgcerclii ni el
under the return portion 74. Such an engagement enhances the flexibility of the striking plate
insert 72 allowing for a greater coefficient of restitution. The crown 62 and the upper lateral
section 76 are attached to each other as further explained below.
The heel lateral section 80 is substantially perpendicular to the striking plafe portion 72,
gnd the heel lateral section 80 covers the hosel 54 before engaging an optional ribbon section 90
and a bottom section 91 of the sole portion 64 of the aft-body 61. The heel lateral section 80 is
attached to the sole 64, both the ribbon 90 and the bottom section 91, as eﬁpiained in greater
detail below, The heel l;teral section 80 extends inward a distance, d’*’, from thé perimeter 73 a
distance of 0.250 inch to 1.50 inches, more preferably 0.50 inch to 1.0 inch, and most prefc—:rabljr
0.950 inch. The heel latéral section 80 preferably has a general curvature at its edge. |
At the other end of the face compbnent 60 is the toe lateral section 82. The toe lateral
section 82 is attached to the sole 64, both the ribbon 90 and the bottom section 91, as éxpla—iﬁe;d'
- .in greater detail below. The toe lateral section 82 extends inward a disténce, d”’, from the

= perimeter 73 a distané_e_ 0£0.250 inch to 1.50 inches, more pfe_ferably 0.75 inch to 1.30 inch, and
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the striking plate insert 72, and increases toward the toe section 68 and
the heel section 66. However, those skilled in the rel edAdugastZ00p| |
recogni ze that the mnimal |length may be at the heel section 66 or the toe
section 68. The sole portion 64 has a sol e undercut 64a for placenment under
the return portion 74. The sole 64 and the lower |ateral section 78, the
heel lateral section 80 and the toe lateral section 82 are attached to
each other as explained in greater detail below. The aft-body 61 is
preferably conposed of a non-netal material, preferably a conposite
material such as continuous fiber pre-preg material (including PU2057

t her ﬁo;s‘fé%e}féggmﬁtéﬁg @{ T koclatetd1REARR b @rabBARL hdkRerhurdtererae@i n) . Ot her

mat e ody 61 i nclude other thernosetting naterials or
ot her ,thernoplastic materials such as injectable plastics. The aft-body 61
IS nggeer ably manufactured through bl adder-nol ding, resin transfer nolding,

resin infusiaon, Jinjection | di ng, conpressi.on | di hg, or sk.m.l ar
process. (Thedawss latgrl sestion d g‘éﬁ@g@g q%ﬁg@ga&?ﬁfgﬁ%‘ﬁ{ &63 ,pr?,ae?ergng}? dadhesi ve
on the interior surface 17 August 2006 PU2057 of the return portion 74, is
pl acdiktasicehd ntoeengagaithoselh 64. Ipragirofemed embhdiment, theaugdeterniingd dstaureaangeso

nol ding. The return portion 74 is placed and fitted into the undercut

por t isQas 0.634kh &Nd2 S #RhesAmiohepraftiaty US0rRsh the. 10l ifcte dndmottyreferabdy 0.0t

portions 62a and 64a. Such adhesives include thernosetting adhesives in a

col d s SnRg R RER Y et TS e AR T iy T o e Bl ol e o
adhoditoabsesiien 8o IPBEEGRES] cEPORIm e et IEeTSERI By Sarerharrfy,
foam t apes such as Hysol Synspan may be utilized with the present
ih 2}’? Olﬁtvc\;inome Hael dectiort 66 ® tht mcsmmsagr’ﬂmelswgr latersil aestion 78 happ denath PR t he
perimeter 73 of the striking plate insert 72 that is preferably a minimal length near the center of
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 minimal length may be at the
heel section 66 or the toe section 68.
The sole portion 64 has a sole undercut 64a for placement under the returm portion 74.
- The sole 64.a.nd the lower lateral section 78, the heel lateral section 80 and the toe lateral section
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
: thermoéetting materials or other thermoplastic materials such as injectable plastics. The aft-body
61 is preferably manufactured through bladder-molding, resin transfer molding, resin infusion,
injection molding, compression molding, ot a similar process.

* In an attachment process, the face component 60, with an adhesive on the interior surface
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interior of the preformand face conponent 60, and is pressurized within
the nold, which is also subject to heating. The co-nol dilhdugr$@€8& secures
the aft-body 61 to the face conponent 60. In another attachment process,
the aft-body 61 is first bladder nolded and then is bonded to the face
conponent 60 using an adhesive, or nmechanically secured to the return
portion 74. As shown in FIG 9, the return portion 74 overlaps the undercut
portions 62a and 64a a distance Lo, which preferably ranges fromO0.25 inch
to 1.00 inch, nore preferably ranges from 0.40 inch to 0.70 inch, and is
nost preferably 0.40 inch. An. annular gap 170 is created between P&#7edge
190 o#f thheetarmoportigo74, iioplaéd weitiin tameoldo¥ith pprefarmrofel afirhddyabl Godéeddes of t he
return portion 74. The annular gap 170 has a distance Lg that preferably

I angemeldiA@NTHe B8(n boreiant7a iOpladéiDaridirbad AT tRe Riiddkat BBItiont 6DOadE ORO Alch to
0.070 inch, and is nost preferably 0.060 inch. A projection, 175 from an

HPPET &ive r i 4 ' mi ni mum
bond'tth%ilégénessﬁé%{)%@g%at etﬁiy%?%‘r?lé%trpg Es)tﬁor §gaé%§)}?6%h§ur€§ttagl?éﬁi‘%g§t§}@ﬁ 74 and
the upper surface.of .the undercyt portions 62a and, 64a.. The bond. t hi ckness
or of cRBERgseRREAES 58  Lada o o i Petiomm. ToBreratien ShT & 5 Are PR nges
from 0.005 inch to 0.040 inch, and is nost preferably 18 17 August 2006
PU265poay Gl tiynb¥ of Mihnegnélis Manmesote angerdhebrand parsesciPE20NHendPP46Es 61 to
the face conponent 60. A |eading edge 180 of the undercut portions 62a and

64a nphebeltaaaiethdhesivs hide thodifikd aetylc liqeld disdsives fuchms@RgI0NSgalkdie hol | ow
interior 46. FIGS. 14, 14A, 14B, 14C 14D, 14E, 14F and 14Gillustrate a

D o Sk B R b A1) s o IR GO IAD BB of -
Face e RISFIIGDYETNGS BUGRS FCHa RRER Bt IR P TR PATBEBB OBVt hat t he
sol e portion 64 may : : _ ‘
interior of the preform and face component 60, and is pressurized within the mold, which is also
subject to heating. The co-molding process secures the aft-body 61 to the face component 60.
In another attachment process, the aft-body 61 is first bladder molded and then is bonded to the
face component 60 using an adhesive, or mechanically secured to the return portion 74.
As shov&ri 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
0.40 inch to 0.70 inchy, 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
10.100 inch, more preferably from 0.050 inch to .0.070 inch, and 1s most preferably 0.060 inch. A
- projection 175 from an upper surface of the undercut portions 62a and 64a establishes a
~ minimum bond thickness between the interior surface of the return portion 74 and the upper
surface of the undercut portions 62a and 64a. The bound 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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not have a ribbon section 90. The crown portion 62 preferably has a

thi ckness in the range of 0.010 to 0. 100 inch, nore prdfexrpst200f the
range of 0.025 inch to 0.070 inch, even nore preferably in the range of
0.028 inch to 0.040 inch, and nost preferably has a thickness of 0.033

i nch. The sole portion 64, including the bottomsection 91 and the optional
ri bbon section 90( which is substantially perpendicular to the bottom
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 0.070 inch, even nore
preferably in the range of 0.028 inch to 0.040 inch, and nost prebeosbl y
has @ 011% 6k es Jiqafd £4hesive Prefdritil{ sechifesahdifebadyr ddtoahd fide oBimponehh§D. &f t - body
is conposed of a plurality of plies of pre-preg, typically six or seven

plie 6 3Bb ¥ IRNGHEGUT FRNHs B2 And BHELSal e bauEH th-RbveRBthe HdGiR aS
di sclsl%seéeé%n U‘.)S? Pat entul\{mber 6, 248, 025,a§’e?1t it edﬁCorrposft ggiGol f Head

And hod Manuf act ur i,ng, . | I's hereby incorporated by reference in
its gﬁ'{]?s}veet quﬁféng%ﬁ}e;hﬂllgg'cﬁegnr%q is generally convex toward the crown

portion 62.__The sole gé)rtion 64 of the aft-hody 61 op ional@uhaslﬂg recess
93 for at FAEBEhil48s 19BsAGI 4P dHE, b andbl4G dlustate agaelarrpd gpbodimenolt e abl y

attached with a pressure sensitive adhesive such as a pol yethyl ene foam

‘acr y lthecafebitniyst v eTtsodrowh pottion 62MF 19 df bady 63 s fpekily Rurextowandphnsole The sol e

plate 95 is preferably conposed of a |light weight netal such as al um num

tit agbﬂi&% Sk a0 tRE HBYon RLtiGH 9P 368 Yortibil64 S@sRIe Wfﬁ@en%ﬁ%]du&nﬁﬂﬁﬁos ed of

a durable piastic material. The sole plate 95 may have graphics thereon

o RS S5 A e ST bl AR T
PP | et e sainbon AGrenio0n The crown pottion 62 préferably Bas & thickneds i the range oF o
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 0f 0.028 inch to 0.040 inch, and most preferably has a thickness of 0.033
inch. The sole portion 64, including the bottom section 91 and the optional ribbon section 90"
which is substantially perpendicular to tﬁe bottom section 91, preferably has a thicknes;s in the
range 0of 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.
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 TJ.S. Patent Number 6,248,025, eﬁﬁtled Composite Golf Head And Method Of Manufacturing,
which is hereby incorporated by reference in its entirety. The bottom section 91 is generally
" convex toward the crowﬁ_ portion 62. The sole portion 64 of the aft-body 61 optionally has a |
recess 93 for attachment of a sole plate 95 thereto. The sole plate is preferably attached With. a
p;‘essure sensitive adhesive such as a polyethy]epe foam aéry[ic adhesive sold by the 3M.
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through a cross-section of the golf club head 42 of FIG 8. As shown in
FIGS. 8A and 813, the striking plate insert 72 is prefeldbugugiZ08¢hed to
the return portion 74 by welding illustrated by weld material 49. The
striking plate insert 72 is preferably attached to the return portion 74 a
di stance of greater thap 0.25 inch froma |eading edge of the golf club
head 42. Those skilled'in the pertinent art wl;l" recogni ze that the
striking plate insert 72 may al so be press-fitted into the opening 45 for
attachnment to the return portion 74, or fusion bonded, or other well-known
met hods. As shown in FIG 7, a weighting nmenber 122 is preferably Riéposed
Wi t hi gonigagy.hDhe sole pland 5 ispreféfablyfcolpesead offn g dvedight nietal aughr asfabumindm,

enbodi ment, the weighting nmenber 122 is disposed on the interior surface

of t hftadilBRRHtaRGkI éﬂ@y.9glt@1fnaiihﬁﬁ§ﬁ$ 010 Plakd OisComipBsdd S dubddld plgitease the
nonent of inertia and control the center of gravity of the golf club head

42. Sk | ' ' j [ th
wei Ry o 30R G35 el sapfich et AR atignalth b HEHER oS3, - e
i th I ti f th | ub head 42 i d to infl. h t f
o avi 135, THORGR P 95 ey eliamatyele b Eriophoite v A Be fross oF Of M SgBRT ol ub
head 42. The wei ghting nmenber 122 is preferably tungsten | oaded film

t ungstoetordBhed pol yners, or sinmilar weighting mechani snms such as described
in co-pending U S. Patent 20 17 August 2006 PU2057 Application Nunber

09/ 474, 68&IGf 8 AqHufiktdRBERdIRiw Riberiot 98 9f tiRdlil hedd 42 JCammnedeheinCantionCl ub
Head Wth An Integral Wight Strip, and hereby incorporated by reference in

I ts oiuéllf{iétosl@géﬁnlo?ﬂ”éa%ﬁgclﬁﬂ'?é %2%3‘#1&3(‘?.“%@&%% Jiqu‘?ﬁﬂ%hzsﬁ, taat ot her

hi gh den nateria e utilized as an optional weighting member
br ef QPR BABOERTE 1 ¥ AHE AR GRIAaR G =R PPEio Ao, (G gt ng-
weld material 49. The striking plate insert 72 is preferébly attached to the return portion 74 a
distance of greater than 0.25 inch from a leading edge of the golf club head 42. Those skilled in
the pertinent art will recognize that the striking plate insert 72 rriay also be press-fitted into the
‘opening 45 for attachment to the return portion 74, or fusion bonded, or other well-known
methods.
| As showﬁ in FIG. 7, a weighting member 122 is preferably disposed within the hollow
interior 46 of the club head 42. In a preferred embodiment, the weighting member 122 is
disposed on the interior surface of the ribbon section 90 of the sole portion 64 in order to increase
the moment of inertia and control the center of gravity of the golf club head 42. However, those
skilled in the pertinent art will recognize that the weighting member 122, and additional
weighting members 122 may be placed in other locations of the club head 42 in order to
influence the center of gravity, moment of inertia, or other inherent properties of the golf club
head 42. The weighting member 122 is preferably tungsten loaded film, tungsten doped |
polymers, or similar weighting mechanisms such as descﬁbed in co-pending U.S. Patent
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conmponents 122a, 122b and 122c, which are enbedded within the plies of
pre-preg of the ribbon section 90 of the sole portion 647#fugu$t@08§t - body
61. A heel weight conponent 122a, a center weight conponent 122b and a toe
wei ght conponent 122c are all disposed within the plies of pre-preg that
conpose the ribbon section 90. Individually, each of the wei ght conponents
122a- ¢ has amass ranging from 10 grans to 30 grans, preferably from 14
grams to 25 granms, and nore preferably from 15 grans to 20 grarns. Each of
t he wei ght conponents 122a-c has a density ranging from5 grains per cubic
centinmeters to 20 grams per cubic centineters, npr%dgreferablé f P77

gr ai Applieatonfimbe &31474m688  Bled onTecgmbers2% ¢99% entittedo flomnssis Solf &b nost
preferably 8.0 grains per cubic centineters. Each of the wei ght conponents

122aeadl With Ahentebiay Wedihip S8ty and herepp incomornet gy fefdrenderit étg eatirety. imbie a
metal material. The netal material is preferably selected from copper,

tungskialy in &%@Fﬁmﬁé AT odrifl thet Jti& high r1]1§.li('tj‘,' RhRHLARYMY B utlli2ed hd k€. A

preféerred ne I'S tungsten due to Its I g ensity. ThHe pol yner materi al
is a therpoplastic or, thernosgttin ol ymer materj.al . f ol ymer
mt oPPUTA SIS Fistiheh B hO et Rg A HharEapd shi ot G b hiARoRY) 1)
most  preferred polynmer material is a thernoplastic polyurethane. A

pr ef er r ed Ine prgferredomphodiment.the aveight apmbsy 1223 composgd qfthnge HetgRIAS| ded

t her nopl astic pol yurethane integrated with tungsten to have a density of

8.0 gahpendAsy 12260l 22badtl RIE twetich ark Rrbeddediveittin theqrifes df prerireg eftbiaribbort he
wei ght 21 17 August 2006, PU2057 conponents 122a-c are conposed of from. 50

R IPR E A Ms R AN A gt rvER
o0 it et ke e ek orponent P13 SREFEilosRR WHHECHERNE 7 T rom
pre-preg that compose the ribbon section 90. Individually, each of the weight components 122a-
¢ has a mass ranging from 10 grams to 30 grams, preferably from 14 grams to 25 grams, and
" more preferably from 15 grams to 20 grams. Each of the weight components 1222-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.

Each of the weight components 122a-c is preferably composed of a polymer materiai
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, polyéster, or similar materials. A most
preferred polymer material is a thermoplastic polyurethane. A preferred weight component 122a,

~ 122b or 122c¢ is an injection molded thermoplastic polyurethane integrated with tungsten to have
" a density of 8.0 grams per cubic centimeters. In a preferred erﬁbodiment, each of the _weight
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Preferably, the weight conponents 122a-c extend from approxi mately the heel
section 66 of the striking plate insert 72 through the ﬂ@éﬂggﬁéﬂﬁ®n 70 to
the toe section 68 of the striking plate portion 72. However, the wei ght
conponents 122a-c may only extend along the rear section 70 of the ribbon
section 910, the heel section 66 of the ribbon section 90, the toe section
68 of the ribbon section 90, or any conbination thereof Al so, the weight
conponents 122a-c may be positioned parallel to each other as opposed to
bei ng positioned in series. Those skilled in the pertinent art wll|
recogni ze that other weighting materials may be utilized for hefgggaht
conpepmporeniliZa® aff edropescH O %mf%dfml%%p%fe%é’o thage apd g

present invention. The placenent of the weighting conponents 122a-c all ows
f or Shaluronpercent fungment Adsapin ¢ hesfugted finblodivisnh gl 9Ot Gveiht spBPofiestsd. Al so
shown in FIG 7 is the hosel 54, which is disposed within the holl ow

i Nt enbosc 46 conlpdsed oF tharg a0es 28 wveizhp pértem holynesthareand dopofEt 756@eighthe hosel
54 may be conposed of a simlar material to the face conponent 60, and is

pref er I;g gg red to the face conponent 60 through welding or the I|ike.
The ﬁg@gﬁ“ ?reg&y also be forned with the formation of the face conponent

. 60. Additi ]y,  the. I b ' f - Sl:m ' h
s 11 ght | REAGRPYLa eIt sPROBEYS G RarrRg e somar e e Teal BEEH A "

techni ques. A hollow interior of the hosel 54 is defined by a hosel wall
120 ohtite strivingplatetingsat T2groughdhe reanseetien Yhtorthe fae 5591908 phS FMKIME RIS on 64.

In a preferred enbodi nent, the hosel wall 120 does not engage the heel

| at epatich 72AMHDWEVer &%weigw@ﬁgaoam 1 200-8fay balyedxyendedarigribe seavssction 105
bet ween the hosel wall 120 and the heel lateral section 80. The shaft 48

IS diBRASAAoN LR o8, Bo%all ARl de 3. it 5l 9RERARe ckiBh BE bherchosel 54,

Such® hosel "Tnsért are scribed in co-pending U S

Ao e Al b o 1

positioned parallel to each other as opposed to being positioned in series. Those skilled in the
'pertinent art will recognize that other weighting materials may be utilized for the weight
éomponen-ts 122a-c without departing from the scope and spirit of the present invention. The
~ placement of the weighting components 122a-c allows for the rﬁoment of inertia of the golf club
head 40 to be oﬁtimized.
Also shown in FIG. 7 is the hosel 54, which is disposed within the hollow interior 46, and
is located as a part‘of the face component 60. The hosel 54 may be composed of a similar
"material to the face component 60, and is preferably secured to thf: face component 60 through
- welding or the like. The hosel 54 may also be for?ned with the formation of the face component
60. Additionally, the hosel may be composed of 2 non-similar material that is light weight and
secured using bonding or other mechanical securing techniques. A bollow interior of the hosel
" 54 is defined by a hosel wall 120 that forms a tapering tube from the aperfure 59 to the sole

' 'potion 64. In a preferred embodiment, the hosel wall 120 does not engage the heel lateral
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are hereby incorporated by reference. Further, the hosel 54 is preferably

| ocated rearward from the striking plate portion 72 in A&7dagust@O8é| ow f or
conpliance of the striking plate insert 72 during inpact with a golf ball.
In one enbodi nent, the hosel 54 is disposed 0. 125 inch rearward from the

striking plate insert-#2. FIG 12 illustrates an alternative enbodi nent of.
the face conponent 60 of the golf club head 42 of the present invention.
FIG 12 illustrates a face conponent 60 having variation in the thickness

of the striking plate insert 72. In a preferred enbodi ment, the s%ri ki ng
plate insert 72 has uniformthickness that ranges from 0. 04Q ingc U087 0. 200
i nch seetion S0dheseley lepyipRy? woid 115 betyesn tﬁ%hoseg“iaﬂtla iandhthe heaﬁla FRt98 80t at e
insert 72 and 0.085 inch for a stainless steel striking plate insert.72.

| n t heahdfedhistdisposadividimesebifwdEt 31 thet is tsposwrwikliin ghedicmeld4i Fuehs 72 is
partitioned into elliptical regions, each having a different thickness. in

t hi s hesdl adcAR Nt an@ h6 €N 54 ate @stritRidiis ab-pedihg U. 3. Ftenp AppHeaioh Wunder t he
greatest thickness that ranges from0. 120 inch to 0.090 inch, preferably

from [ 04} : | ¥olg e ichlpehel The
cent P2IOEH31 6 oh Aulbust S0 2 0F G RRGUT RS IBIRSR! P whick e 1oy
concentric region 1 referably has. the next greatest thickness that
 ang 8t e iaoraatet b e RETEe O P Rahe Doreb b Al P D e FOOMRAEA™ o 0. 086
inch, and is nost preferably 0.088 inch. The first concentric region

pr ef éreapfiking pletespartion {7 és erdehigtallowr fanedmmplinnse pf Ginstriking platetinsegdahiringc .
region! 104 thickness to the periphery region 110 thickness. A periphery

r egi ffipaki Qrithraciodf bl Vinfoas etbodiftext, tigy lemtlest istdisposedels 523 inelt ronewegé frofht om
0.082 inch to 23 17 August 2006 PU2057 0.062 inch, and is nost preferably

0.072 Jhah. variagion in the thickness of the striking plate insert 72
aIIO\%l/SBSPrgHn @&g]%llg% Z%t thi ckness to be localized in the center | 11 of the

SLH KIS BIGUS ifthlesies amalghpacie eUPBERer ofng froé Somponet 6b ottt ggifciu%e

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 frbm 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
regions, each having a different thickness. In this embodiment, a central eilipt;cal region 102 |
‘preferably has the greatest thickness that ranges from 0.120 iﬁch 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 greatést
thickness that ranges from 0.110 inch to 0.076 inch, preferably from 01 00 inch to 0.086 inch,
-and is most preferably 0.088 inch. The first concentric region preferably has a thickness that
- transitions from the first concentric region5104 thickness to the periphery region 110 thickness.
A periphery region 110 pr¢ferably has the next greatest thick;ness-tha_t ranges from 0.082 inch to
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| ess energy loss to a golf ball and a greater coefficient of restitution

wi thout reducing the durability of the striking plate iAddugust2006| G 12A
illustrates yet another alternative enbodi nent for the face conponent 60.
In this enbodinent, the striking plate insert 72 has an central elliptical
region 102 which preferably has the greatest thickness that ranges fromO.
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 uniformthickness. A first concentric region 104 preferably has the
next greatest thickness that ranges fromO. 110 inch to 0.090 in&H2057

pr ef qy.@8Y ich, laadidmodtQheferably 0.e70inelATHenahiatiamin thethinksess qfitied grikipgylae 098

i nch. A second concentric region 106 preferably has the next greatest

thi ckRessy? 4ilRs foRHEEPeatdsOidindddo bB tdbalifedin@@Deantee 111 pf theatriiiihg plteom 0. 095
inch to 0.085 inch, and is nost preferably 0.088 inch. A third concentric

regian 1 referably. h : AR ?1&% 5 whiifbork throm
0.0QGnﬁeﬁtgﬁt?l f“%?ﬁ‘fb“#‘ﬁ%’%ﬁ“%ﬁ%?@?ﬁ?%&‘%om Eﬂ%ﬂs l;hlefnck‘lmto 0 07@ i nch, and
is nost preferably 0.080 inch. The goncentric regiaons, preferably each have
2t hileserebizy daio e aH orll Pasha SrepieB A GIe B ERRE POPLEN FE S HBRe . A

peri phery region 110 preferably has the next greatest thickness that

r angeturdhilounod tig7/driking plategingerOB2L i nch. The peri phery region includes toe
peri phery region | | Ca and heel periphery region 11 Ob. The return

portion 74ef 13 AgidsaaRs GaHRehe iltdRative cRitRbRiH fit thalite Esmaponeat 6&ninmet al i n
a nethod such as the well-known | ost-wax casting nethod. The netal for

casti i ref erabl v . ti | | RVJE CINY235hibh rdfbdi0i um
ai 1 oyb gbaBigaR ARy pkink R 75 s b el PO e 067
alloy for forging, and 6-4 titaniumfor casting. Al sq, the re . pprtion
74 nibps e Eeaips dueknsss thatranges foat 028 ynchAg 4990 Ledy Pﬁ?&t‘ﬂ%& 30%{)_“9 iref
manuf acturing the return portion 74 of the face

' 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 0.090 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 1s 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 'anot.her. A periphery region 110 preferably has the next greatest
thickness that ranges from 0.072 inch to 0.061 inch. The periphery region includes toe periphery
region 110a and heel periphery region 110b.

The retum porﬁon 74 of the face component 60 is preferably cast from molten metalin a
method su;:h as the well-known lost-wax cas'ting method. The metal for casting is preferably :
- .titanium or a titanjum alloy such as 6-4 titanium alloy, Ialpha-beta titanium alloy or beta titanium
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conponent 60 include formng the return portion 74 froma flat sheet of
metal, super-plastic forming the return portion 74 from!dAugust 280@et of
metal, machining the return portion 74 froma solid block of netal
el ectrochemcal mlling the return portion 74 froma forged pre-form and
| i.ke 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
i nvention. The coefficient of restitution (also referred to herein_as
"COR') is determined by the follow ng equation: e (V2-V) (U - U2¥%Herein
U, ialloytfor frginghemlcs-4 Gtapiim formasting. Adsq, thseretun portios 7¢ maydis qompesed ofe| oci ty
prior to inmpact which is zero; v, is the club head velocity just after
sepagBhiseal fioyt Neddupinn Baitbal remdheadaisg hé raka poianl7hettls fage, is the
golf ball, velocity just after separation of the golf ball fromthe face of
the ; i \i6h g01roRf a figSshedt W ntotalpd hstide gol f
&foneheeSiimefidd Sty b eetinLhdtich 7 fi Qiperp

bal | ace. The values of e are limted between zero and 1.0

for ste wi.th . no ] L] e .f 1 Rl AMurPhorki ' 1on, e,
f or é}/fﬁﬁi Fé?m‘?LR?ﬁu%&ﬂgég%fatag%IS%&%? mp?t{ 119&\%%&&%&82 nea orglgiritg?tﬁ% ?I e for
a perfectly elastic material . where no energy ii | ost aSF‘i ][é:ﬁ%ult f

def cotidthilegk ofimetaly glecteochgmical palling theretym gortipn 4 from & Ar8pd P8BS ovi des:
‘a club head having a coefficient of .restitution preferably ranging from
0. 8ikcomAmPdctusise nedwds.ed under conventional test conditions. The
coefficient of restitution of the club head 42 of the present invention

-under st a’?ﬂ%?%?em etttlor 4 Qitéted Q0P golPLRBNéad Mt hds @figlt eoudiiéiemsf Wi th a

gi ven bal erabl'y ranges from approximately 0.80 to 0.94, nore
pr Efrggt?tgth {hae?%?fsenfalglgl? or ggr%attelQ d%fa%gg’ ofd golf SallRP itk 'ﬁ?ef §Jlf‘91'u¥ h@adPo¥ the

present invention. The coefficient of restitution (also referred to herein as “COR”) is determined

by the following equation:

e= 2-V|) / (U]-Uz)

wherein U, is the club head velocity prior to impact; U: is the golf ball velocity prior to impact
which is zerd; v; is the club head velocity just after separation of the golf ‘ball‘from the face.of the

* club head; v; is the goif ball velocity just after separation of the golf ball from 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 syétems with no energy addition.

“The coefficient of restitution, e, for a material Sucl?. as a soft clay o.r putty would be near zero,

* while for a perfectly elastic material, where no energy is lost as 2 result of deformation, the valﬁe '
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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The vol une of the club head 42 of the present invention ranges from 250
cubic centineters to 600 cubic centinmeters, and nore préf &gBit0P@nges
from 300 cubic centinmeters to 510 cubic centinmeters, even nore preferably
345 cubic centinmeters to 395 cubic centineters, and nost preferably 350
cubic centinmeters. The volunme of the golf club head 42 will also vary

bet ween fairway woods (preferably ranging from 3-woods to el even woods)
with smaller volunmes and drivers, which will have |arger volunes than the
fairway woods. The mass of the club head 42 of the present invention
preferably ranges from 165 grains to 300 grans, nore preferably rf&¢geés

f r om W& Agtesti condition®@ith graavensallgmeferablyt rangesfienna hpproxinwtaly 980 t¢)8i9%smers 200
grans. Preferably, the face conponent 60 has a nmass ranging from 50 grains
to | PidfdasiyEanghfrem . & wroildyandangolgpréfentytd.88ai ns to 95 grans, yet nore
preferably from70 gains to 90 gains, and nost preferably 78 gains. The

af t - body  6nd Yaihiae Ok i hd00) JPR ResciPFemtid? 2h@d!Bont 25Wiubek from 10
gains to 60 granms, nore preferably from 15 grans t0 50 grains, and nost

preferahly, 35 ns,to 40 ans. . The wei ghting nmegber,.4122 -(pref er,

Ponp ot DS i e ArEleRe P Pt Sfg SR B0 piit BEsBhaRl
mass preferably ranging fromO %rai ns to 120 grains, nore preferably from
50 grakhebicregDmgieaTrgyen BmAte NBTabl 0ubls SPIBICHFHIos 05 CYbis CERBFES: idhsel
54 preferably a mass preferably ranging from3 grans to 20 granms, nore
pref emaktipyeferabiyn BOgubicrdestimeteiss Theaobimaeithergsif clubdieed dbiwil 4120 gaiyns. The
sole plate 95 preferably a nmass preferably ranging from3 grans to 20

gf;“mfperﬁgséﬁaﬂmi floBls @#f%ﬁmﬁaﬁlgi frbih, 1-Roddh GIeNVen wRRY) WP imAAIRS er abl y 8

Itironally, oxy, ‘or ot I ke flowable materials, in an anount
46 orviimpeomy e S BB s Tong e e B Rt or cel ective
WEi ghting ’ltl?eerglgs%fof the club head 42 of the present invention [;refer_ably ranges from 1635 grams
‘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 65 grams to 95 grams, yet more preferably from 70
grams to 90 grarhs, and most preferably 78 grams. The aft-body 61 (without weighting) has a
mass preferably ranging from 10 grams to 60 grams, more preferably from 15 grams to 50 grams,
and most preferably 35 grams to 40 grams. The weighting member 122 (preferably composed of |
three separate weightng 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 hosei 54 preferably a mass preferably ranging from 3 grams to 20 grams, more
| preferably from 5 grams to 15 grams, and most preferably 12 grams. The sole plate 95 preferably
a mass preferably ranging from 3 grams to 20 grams, more preferably from 5 grams to 15 grams,

| and most preferably 8 grams. Additionally, epoxy, or other like flowable materials, in an

~amount ranging from 0.5 grams to 5 grams', may be injected into the hollow interior 46 of the

[\
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The depth of the club head 42 fromthe striking plate insert 72 to the rear
section of the crown portion 62 preferably ranges from 37@ugH#R886t0 4.5
inches, and is nost preferably 3.75 inches. The height, "IT , of the club
head 42, as neasured while in address position, preferably ranges from2.0
inches to 3.5 inches, and is nost preferably 2.50 inches or 2.9 inches. The
width, "W, of the club head 42 fromthe toe section 68 to the heel section
66 preferably ranges from4.0 inches to 5.0 inches, and nore preferably
4.7 inches. FIGS. 10 and 1OQA illustrate the axes of inertia through t he
center of gravity of the golf . club head. The axes of inertia are v2057

desi @olficlub head 2 farisclective weighting theggofends fromthe striking plate portion
72 through the center of gravity, CG and to the rear of the golf club head
42. The . Yhaxiepthoofitienclsb hearind? fiem ttipestakingipbite 3872 ththe rex segtionipfiwad 42

t hrough the center of gravity, CG and to the heel section 66 of the golf

club mpﬁonﬁb%réeﬂﬁiﬁ% Gous3.Diedhet bed. 6 firaives, aad is most pdetably@/ifh t he
center of gravity, CG "and to the sole portion 64. As defined in Golf Cub

Desi gn,, Fitd | ol gtd 0 [ %‘]f%i,;,'- RireEebdRtionMatelddiblyt he
cent glildhg? %ﬁ%@%@é%ﬁ"?&ﬁ%@% a?r%ééﬁmo t he %%qul acI Sg@%eadon:vgllea po?rnt
inside of the club head.determ ned by the vertjical in secti of two or
mor e TRECH fremyh 8 iReheR o %géﬂf fe l?&?%ﬁﬁ}ééggrawgr#ds’&ga]beéﬁagﬁmgh%?@mt hor ough
expl anation of this definition of the center of e%_rav_i ty is provided in

Gol f vwailthp“We'soithe cRibtheadd? framt the baeisocticl $ctodhe heeTiection §6 dreferblyragesy and
the nonment of inertia of a golf club head 42 are preferably measured using

a t egfon{ £ 8MBcHeXlo S.Wmchgl)and@fm‘e})&@éhﬁls{_aﬂﬁﬁwﬁd@d to a head frame (XK Y",
Z"), as shown in FIGS. 11 and | A, The center of gravity of a golf club

head nay bt al neg, Usi C 0f | t;gqge bi WO L¥gi ght
scal es t h%i(é%h?&%deg)&@ug%ét ﬂ}enﬁ(@:%?{)%lg‘ Iaﬁ%x%@l@fw at gh?hgré{%%g?ﬁt Aﬁgust 2006
PU2057 - : . .

club head. The axes of inertia are designated X, Y and Z. The X axis extends from the striking

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-
Maltby, the center of gravity, or center of mass, of the goif club head is a point inside of the ciub
head determined by the vertical intersection of two or more points where the club head balances
Qhen 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 ciub head 42 are preferably

| measured using a test frame (XT, YT, ZT), and then transformed to a head frame (XH, e ZH), as -
shown in FIGS. 11 and 11A. The center of gravity of a golf club head may be obtained using a
center of gravity table having two weight scales thereon, as disclosed in co-pending U.S. Patent
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Application Nunber 09/796,95 1, filed on February 27, 200_1, entitled Hi gh
Monent Of Inertia Conposite Golf Cub, and hereby incorpd 8t 26006
reference in its entirety, Ira shaft is present, it is renoved and
replaced with a hosel cube that has a nultitude of faces normal to the axes
of the golf club head-- Gven the weight of the golf club head, the scales
allow one to determne the weight distribution of the golf club head when
the golf club head is placed on both scales sinultaneously and wei ghed
along a particular direction, the X, Y or Z direction. Table One fb

Vol ume HeadMass Di screet MVAS . 825
17- 4 AggicatioiyNembeIRKTI0H0 1, Eleg f%‘;%% 2?220537?‘1“5%%‘3%34% g@?} 3565
196 -37 121 4~1 Table One lists the volume of a golf club head 42, the

vei ghltempasite GottGlabiindeabyiedoginratedbyisefetsncd indtsreatizetnf inshaliés :gﬁiﬂnhttrrbe r
122, the coefficient of restitution ("COR') on a scale fromO to | using

t he YSfetndledntlarshldces ithtaseirdube italt had a tnkitudet afifacey aptrnalrio e 2x@PefMAT) , and
the material for the striking plate insert 72 (SP-MAT). Exanple 1 is a 350

Cubl GofihY HEICGi08 the wehad &r AUGMELCIAPRAY, BLEGRE bWloreed dettanindlie 1 et ur n

portion 1's conpose a cast 17-4 steel alloy material, and the striking
P b BRI B P £ B g sl shlpacile Doy oL 1

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.1 | 35cc 198g 35¢ -{ 0.825 17-4 465
Table Two
Head Ixx _ Lyy 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
' members, the mass of the weight member 122, the coefficient of restitution (“COR”) on a scale
from O to 1 using the USGA standard test, the material of the return portion 74 (RP-MAT), and

the material for the striking plate insert 72 (SP-MAT). Example 1isa 3_50 cubic centimeter goif
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Table Two lists the nonent of inertia for the exenplary golf club head 42
of Table One. The nonent of inertiais given in grarrs-cglﬂtﬁ‘i%‘?‘e?rooéquared
("g-cnk"). For exanple 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 noment of inertia, lLzz, about the Z axis for
the golf club head 42 of the 2 2 present invention will range from
2800g-cmto 5000g-cnR, preferably from 3000g-cmto 4500g- cnR, and. nost
preferably from 3200g-cn2 to 4000g. The nmonment of inertia, |yy abguhs;t he Y

axi s : ; i : rom
T00gtuintsed B 90 fenith B llE odhipied R obl £ Altee) ANy iR o e aRtg | 0

nost prefera from -.C to 2 =enmP. . Fromthe foregoing it is

Dol | BUSRIEHRT2 hesEpoL TR0 14t iy BRETFARE S8 PPAgR! 1 ForRSAF SLA Uhe
meritorious advancenent_ of this invention and will readily understand that
whi | Bledity of eesened PheRRfRre-BFFShas been described in association with a
preferred enbodi nent thereof, and other enbodinents illustrated in the
acconpany Tale divaligtythe mmment off mectirfoy e, examplialy gaif ¢loh headd oETdbde Oneit i ons

of equivalents may be nmade therein w thout departing fromthe spirit and

© SCOPguOinontdnt 8f inB@aNE £i98n WhinGsicentiméensd@aretl @ ddembn) Fot ety 11the foregoi ng

except as nay appear Tn the  follow ng appended clainms. Therefore, the
|

Todi £ the | e . . vi
o Pt Ay G ST P o R B 0 72 e P IRPHerh, B 1 500
PUZO??I 91 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
45 OOg-cmz, and most preferably from Z’,ZOOgacm2 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—cm3, preferably from 2000g-cm2 to 2400g-cm2, and most preferably from 2100g-<:m2 to
2300g-cm’. |
From the foregoing it is believed that those skilled in the pertinent art will recognize the
meritorious advancement of this invention and will readily understand that while the present
~ invention has been described in association with a preferred embodiment thereof, and other
-embodiments 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
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.




CLAIMS 1 A golf club head conprising: a face conponent having a return
portion with an opening and a striking plate insert posi1t7i%‘r‘%'ét%90§hi'n t he
opening the striking plate insert having a uniformthickness in the range
of 0.010 inch to 0.250 inch and the return portion having a thickness
rangi ng from0.010: inch to 0.250 inch, the return portion extending a
di stance ranging 0:25 inch to 1.5 inches froma perinmeter of the striking
pl ate insert; ‘and an aft-body conposed of a conposite material, the aft
body having a crown portion, a sole portion and a ribbon portion, the
aft-body attached to the return portion of.the face conponent; wrre®rn the
golf club head has a coefficient oCLAGMS tution of 0.80 to 0.94. 2. The
gol f club head according to claim| wherein the striking plate insert is
conposed of a. forned netal material. 3. The golf club head according to
claiml wherein striking plate insert is onposed of a forged netal
mat er,j al . 4, ol £ cl .head according to claiml1, 2 or 3 wherein the
aft-blody iﬁég%lggﬁgglggﬁﬁmggs%gurality of plies of pre-preg material. 30 17
August 2006 PU2Q57 5. The golf club head according.to apy ope of the
precedi ng cl ai #sf%éP@Pﬁﬂ%gaﬂFgﬁﬁ?WHﬂrﬁ?%m@ﬁgé’P nipg ‘{a% latg at i 0 no
greater than 1.7. 6. The golf club head according to any .one of the
pr ec daertgositioheswithar the npéribeg, e siviking piat¢ tsert baviog apoifenn thickressdntthe
mat eri al . : '

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, tﬁe return portion extending a distance fanging 0.25 inch to 1.5 inches from a
 perimeter of the s;tl'iking plate insert; and
an aft-body composed of a composite méterial, the aft body having a crown
portion, a sale portion and a ribbon portion, the aft-body attached to the return portion of the face
(.:omponent;

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 insett is composed of a.

e

formed metal material.

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

forged metal material. -

) 4. The goif club head according to claim 1, 2 or 3 wherein the aﬁ-quy is composed ofa -

' 'plurality of plies of pre-preg material.




5 7. The golf club head according to any one of the preced] cl ai s
wherein the striking plate insert conprises a central aﬁ%éﬁb@%ﬂxpegion
having a base thickness, a first concentric region having a. first :

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

t hi ckness 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. 5 8. The g8V4%%l ub
head "&ccor dihagolfoluhhyadaveortiing tp amcadi af ghegirededing whnswhertinghe sitikingplater t i jon
is conpaosed of a cast stainl.es fteel material. 9. The golf club head,
accordmﬁéi?%mb%?“% Q&Pgﬁﬁergpﬂieding clai ms wherein the golf club head
has a vol unme ranging from 290 cubic centinmeters to 600 cubic centineters.
31 17 August 2006 PU2057 10. The golf club head according to any one of
the preceding clainms wherein the nonent of inertia about the Izz axis of

gor 1 261 up baaoE S buEEe sl s e FRLA DB IR st an

opgni@&nﬁ@gd@f§géﬁgﬁﬁgmplate insert positioned within the. opening, the
striking plate insert conposed of a forned or forged netal naterial and
havi ng-an uniform thickness in the range of 0.010 inch to 0.250 inch, the
return portion conposed of a cast netal material and having a thickness
ranging from0.010 inch to 0.250 inch, the return portion extending a

g: Z%g pgr ,[ : i_gggﬁglb%%a& &%&dﬁ% t¢ aéy LRCdeR: }Iré&mng claffs WHEERIthOtrikilg pated | Ki ”9

insert comprises a central ellipticairregion 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 |
p  havinga second thickness wherein the first thickness is greater than the second thickness, a third

concentric region having a third thickness wherein the second thickness is greater than the third

thickness, and a periphery region having a fourth thickness wherein the fourth thickness is less than

the third thickness.

5 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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an .aft-body conposed of a plurality of plies of pre-preg,,.the aft body
having a crown portion, a sole portion and a ribbon porﬁﬂdﬂ%wﬁﬁgmgft-body
attached to the return portion of the face conponent, the aft body having
a thickness ranging fromO0.015 inch to 0.100 inch; a weighting nmenber

di sposed within the ri-bbon of the aft-body, the weighting nenber having a
mass ranging from 10 grans to 100 grans; wherein.the nonent of inertia
about the Izz axis through the center of gravity is greater than 3000
grans- centineter squared, and the nonent of inertia about the;lyyug?ys
through the center of gravity .is greater than 1900 grams- cent i mBL&r
squarBH. 3brerpligluh head agroslingigagy pe afthe preepsling cldimp whewin homemesiofg: a face
comp - _ : . . X S ol at &
inseﬁ?&g%gﬂgygﬁggﬁaéfﬁﬁﬁygﬂg&g%gﬁwﬁ%%gﬁﬁghstr|kﬁng p%g?gé#ﬁgﬁégghaving an
exterior surface and an interior surface, the striking plate insert
extending froma heel section of the golf club head to a toe section of
the golf club head, the return portion extending laterally rearward froma
perimeter of the striking plate insert, and an interior tubing for
receiving a shaft, the interior tubing engaging an upper section of the
return portion and a,lower. .section of the return portion; and an aft body
conposed d%ggﬁﬁﬁﬁﬂg??59m8Fm%§1es of pre-preg, the aft body conprising
crown portion, a ribbon. portign and a sole paortion, .the crown portion
bonded to the Wpe? C%quﬁéhhavémg%W@UWW@WW%B&P{%Mi on of
the return portion overlapping the crown portion a distance of at |east

0. 25 insettpositivaed olithimthe bpering dhelsidking pidte insenveompesetlioda fofmede forgedir n
portion and the |ower section of the return portion overlapping the sole

por ti Q& Bm k84130 RaPingdh vnfBah tHleldRss intBdirange 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
to 0.250 inch, the return portifm extending a distance ranging 0.25 inch to 1.5 inches from a
perimeter of the striking plate portion; and |

an aﬁ-body composed of a plurality of plies of pre-preg, ther aft body ﬁaving 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 haying a thickness ranging from 0.015 inch to Q.IOO inch;

a weighting member disposed within the ribbon of the aft-body, ihe weighting
member having a mass ranging from 10 gramé to 100 grams;

wherein the moment of inertia about the Izz axis through the center of é,rav_ity 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.




5 0 33 17 August 2006 PU2057 13. A golf club head con‘erAsi ng: a face
conponent having a return portion with an opening and a rl‘kguﬁé}m&ﬁate
insert positioned within the opening, the striking plate insert conmposed of
a formed or forged stainless steel material and having an uniform

t hi ckness in the range-of 0.0 10 inch to 0.250 inch, the return portion
conposed of a cast stainless steel material and-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 froma perineter of the striking R)lz.%ge
portion; and an aft-body conposed of a plurality of plies of pre-prég, the
aft body having a crown portion and a sole portion, the aft-body attached
to the return portion of the face conponent; and a wei ghting menber

di spoked whERHSMedionmeRsBR t he aft-body, the weighting nember having a
mass ranging from 30 grans to 100 grains; wherein the nonent of inertia
about the |zz axfase ttmpongnt hirdng @ ratem poftiagr with ay opéning #nsl aytiking iplate head i s
greater than 3000 grains- centinmeter squared, and the nonent of inertia
about inkdiepd bl wathif R Wbnih B ethe Stikiiz fdte tHsai ihbyin@fan ehRrigphirfact ki fiead is
greater t%an 1900 gai ns- centinmeter squared. D 34 17 August 2006

,  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 interiorrtubing
engaging an upper section of the return portion and a lower section of the return portion; and

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

)  crown portion, 4 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
diétance 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 0.23

inch.




PU2057 14. A.golf club head conmprising: a face conponent ﬂgvi nlg %pr eturn
portion with an opening and a striking plate insert posi]ti #4%nin the
opening, the striking plate insert conposed of a forned or forged titanium
all oy material and having an.uniform thickness in the range of 0.010 inch
to 0.250 inch, the return portion conposed of a cast titaniumall oy
mat eri al and 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 froma
perimeter of the striking plate portion; and an aft-body conposed of a
plurality of plies of pre-preg the aft body having a crown porti H*%hd a
sol e 18or t ifogolf ehib hepd coBPRSIRE't ached to the return portion of the face
conponent; wherein the golf club head has a vol ume ranging from 250 cubic
centi meters to s fa@beamrinentcewingaers pamnidn avitheesopenwgiang afstrdong Fitegr ans t o
225 grans. 35
insert positioned within the opening, the striking plate insert composed of a formed or forged
stainless steel material and having an uniform thickness in the range of 0.010 inch to 0.250 inch,
the return portion composed of a cast stainless steel material and 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 portion; and
an aft-body composed of a plurality of plies of pre-preg, the aft body having a
crown portion and a sole portion, the aft-body attached to the return portion of the face
- component; and
a weighting member disposed within the ribbon of the aft-body, the weighting.
member having a mass ranging from 30 grams to 100 grams;' |
wherein the moment of inertia about the Izz axis through the center of gravity of
the golf.club head is greater than 3000 grams- centimeter squared, and the moment of inertia

3 about the Iyy axis through the center of gravity of the golf ciub head is greaier than 1900 grams-

centimeter squared.
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PU2057
14. A golf club head comprising:

a face component having 4 return portion with an opening and 4 atriking plate
insert positioned within thé opening, the striking plate insert composed of a formed or forged
titanium alloy material and having an uniform thickness in the range of 0.010 inch to 0.250 inch,

" the return portion composed of a cast titanium alloy material and 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 portion; and

aﬁ aft-body composed of a plurality of plies of pre-preg, the aft body having a
crown portion and a sole portion, the aft-body attached to the return portion of the face
component;

wherein the golf club head has a volume ranging from 250 cubic centimeters to

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