© ., e3evhs46ThKS/ Title METHOD FOR PROCESSI NG A STRI KI NG PLATE FOR A GOLF CLUB

HEAD Te i weld S The present invention relates to a nmeiANpIARYY$003
proceﬁm\mmﬂmgmmﬁi ng plate for a golf club head. More specifically, the
prese Ion relates to a nethod for forging a relatively thin netal
striking pi%% for a golf club head. Background Art 10 Wien a golf club
head strikes a golf ball, large inpacts are produced that |oad the club
head face and the golf ball. Mst of Titke energy is transferred fromthe
head to the golf ball, however, sonme energy is lost as a result of the
col I'i si onMETHROBAIPR PRACESSINGpACEAIRBXINONIAEY PR poGidTClGRdHEARt eri al s
(such as iononers) surrounding a rubber-like core. These softer polyner
mat eri al s havi ng danping (|l oss) properties that 15 are strain and strain
rate dependent which are on the qrgglicAfFidi@-100 tines larger than the
danping properties of a netallic club face. Thus, during inpact nost of the
enerdy is | osfThapreaentesvwintionfelathetohd mbthed feagsesssing a detkongElbtedmsa of t he

golf ball (O L.to 0.20 inch),, as opposed.to the small deformations of
Jhe ot agpl elubhapr Siodé fisctBaN: s OPEHBY RRERIOT KIAlGH G Agrath et BRForgig: oy
transf er , LM dDGS R Be@shot Radk 6 BU1f clRghbagcoul d 1ead to 20 greater
flight diafétance)ts1 of the gol tgtig&zlal I T%He %ener%l | y accepted approach has been
to increase the stiffness of the club head face to reduce nmetal or club

head deformations. However, this _|eads to greater deformations in the golf
bal |, .and thus increases in the SAef89UadAdsier problem Sone have

Lo WS pat oo AT EE el AR PR LR iR bl ot GEETE, P °
| nsert Farell kdad, fact mdlths gl f Balt. eMiobtafecheeneedeineahsfewpaphisdhohead tpl astic or

alum numal loy that allows for m.nor deflecti ng of the face plate which has
a t hi ckntwolizhall hepvevesrsomepnergy iplosioasaressofithe colligigni The 2ol bathiseri al s

includin ' t ge ' ' t li ke .. Yet another
Carpau | PEARY SofiB3seR St A0yl BT gl .71 o7
Gol f C uhubitarmiikgcdras ThéseGapadpotyrfkr drhtasils Ravthgdamiging dioss) pesRstiad thgpod ¢l ub
conposed of wood with a netal insert. Although not intended for flexing of

the hceafsisipin andisypia ralg dsperpigpieyihiciuarassy ths oxisp 06 b0r 109 Ymes bsgershagol £ ci ub
head hav{h%%aﬁ}p];i“ ) A&EE?F%%@&EE:% e ! ?ﬁ%_?gﬁ@[nglﬁgéﬁa& oﬂﬁegéngg@t erial

and having a ness o nm Anderson, nber 140, for
a Gol f Csubstteadestitch v MgR stefssésdnd degbrivatiBas ¢l thOg6lf ball @6 twoeof a forged
material for the face plate. The face plate of Anderson may be conposed of

several fnshpesoppased ialhs small|dgfhrmatiensedthe weighierclembice (Q-@\?rglterﬂ-oﬁhe f or ged

pl ate has ouni form.thi ckness of between 0. 0 nd 130 inches. 10

Aot her TS0 e it SetBo il o T O oty B Rl EAER: 75y o

al ., 20). Sgreb@t Ofht MarEdEEs STt Bol@Bdll.for a CGol f C ub Head. Su discloses a club
head conposed of three pieces with each piece conposed of a forged

mat eri al . TheThegenestl]veaseented afpraighihgs beendp drpuesse theatiffbcssead dhaglith gr eat er

| oft angle curacy and r.edu stryctural weaknesses.. 15.The typical
forging b?aéi?g%estofr8¥ucﬁé‘i‘%§?l Oégﬁg’ }F%E{e‘%’%g‘éonisn\%IW&r’ ﬁg%eé%sgtotgﬁ%a\/%st al bar at
a t enper géfdhRatidhs 8 BRLD1Halll AROGUS RcrdaQRAR Ehel dddiyytiBEfel pldbRyt. €S, pressing
and then repeating the process. The forged face s then mlled or ground to

obtai n the proper fSame haig skogszed thtpoblemt hnddiselesed pgediple sblubiofisackn pl at es
that,claimtq be f ,._actual unde ne t-forging mlling or
grin nge’f"(?“g‘éfﬁe[ébgi_gﬁ%’r‘?ﬁg _ r%fﬁggéﬁés@,ra%ﬂ@o r@lﬁg%"ﬂﬁﬁ'@gg and roll.

Ther ef or Qeﬂéaﬁlgﬁlgéefrt jrded Wté,lﬁ_%gcfos@@§ Rt foftidd dlbMedtQoRRIsddate prEE Bt

Di scl osure of I nvention The present invention provides a nmethod for

produci nglumifian ellogthatalldvesr fogolifor2isfledting of dedfathplntehelsclahasad thickuedsy t hi n
striking plate, and that is forged to a finished state. The thin striking
ol ot 6. o TR JAUAP 8 CBHHSR (o8 QHBRERAS RIHEHA SEBI T gol 1 bal
during i fpg KEVRARE AR keAe, SYEL d0bRr BhAbSy RRENIHCE § PatdpWer ener gy

| oss and a hi gher coefficient of restitution.

T
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One aspect of the present invention is a nethod for producing a golf club
head 3 JANUARY 2003 3 with a finished forged striking pl akganUARYPBéI0d

i ncludes heating a nmetal bar to a tenperature |l ess than |000C for |ess than
20 m nutes, and then pressing the heated netal bar into an L-shape netal
bar. Next, the L-shape netal bar is again heated to a tenperature | ess than
| 000C for less than 20 m nutes, and then pressed into an 5 internedi ate
shape face nenber. Next, the internediate shape face nenber is glassed with
a ceram c conpound. Next, the glassed internedi ate shape face nmenber is
heated to a tenperature | ess than 1000C for |ess than 20 m nutes, and then
pressed iMuroba 39892481 fac e GutinBlab Hoonfg Igsarta€ipehle OfHdastetRiodngydyschisen

i ncl udes addi ti.onal heati and.pressing at even | ower 10 tenperatures and
at a Iomér‘éﬂo‘{)‘illélégwléosf*‘ioé]%ﬂ%‘ﬁ”?g at‘ﬂeéaldgﬁe&e and roll of a striking plate of

the final facey Botqﬁféﬁéi&i%?hhﬁﬂg o;ﬂh% ffHe%{l}aﬁE,r\qgteP@.thbatie& Nichgg um and

nost preferably befa-titanium The multiple heating and pressing provides a
t hi n f ace5,282,624glisiises a goif alablhead/havirttg Bface plaldesarpopdd afra fofget! hinesawi ngs

FIG 1 is a front view of a | f cl.ub prodyced rding to the present
met hod. FY%8! mpteRa) and af’F‘gﬁ‘ttm%R’é%SBf 3 gﬁg'ag‘f‘g?rﬁﬁb ?ﬁﬂéﬁ?&bg’w@ﬁ& 0 1? a gol f
club proogaﬁfzem?goq;ggxénggu@ A48 A%[deﬁ@fhbd R Rfng Shide, Asd Gis@odeORs (%faan view of

gol f club head o 20 FI 2A'1s a top plan view of an alternative
enbodi menforgefl naatgal forchafacpplottu ddd faeqdate bHyndasdnheayseaarfosedeéthod. FIG 3

accor ci oot Bat eSSBS HERABE Wk HORTTELe) DR JHEALSH PRIFdES aF) G 4 1o
ce5hs POl lobioed praiesd sccor o Lo the presert 25
cl ub lgead pr odameiekr ameatich digedtal tolvardofoesed miateraihiad. cldb gad 5 $isetalbot t om vi ew
of & 90Ty Q! Barert Mamber 3776011 3568l it Bead SuldiToes  club head

composed of three pieces with each piece composed of a forged material. The main

objective of Su is to produce a club head with greater loft angle accuracy and reduce

structural weaknesses.

15 The typical forging process for metal golf club faces involves heating the metal

bar at a temperature in excess of 1000°C for longer than twenty minutes, pressing and

then repeating the process. The forged face is then milled or ground to obtain the

proper face thickness. Thus, all current golf club face plates that claim to be forged,

actually have undergone a post-forging milling or grinding to achieve a proper

20  thickness, and proper bulge and roll. Therefore, the golf industry is absent a truly
forged face plate.

Disclosure of the Invention
The present invention provides a method for producing a face member for golf
25  club head that has a relatively thin striking plate, and that is forged to a finished state.
The thin striking plate allows for greater compliance of the striking plate with a golf
ball during impact. A more compliant striking plate provides for lower energy loss and
a higher coefficient of restitution.

One aspect of the present invention is a method for producing a golf club head



met hod. 3 JANUARY 2003 4 FIG 6 is a front view of the golf club head
produced according to the present nethod illustrating the vajaNaiArRNZ0BN
t hi ckness of the striking plate. FIG 7 is an isolated top view of the
striking plate illustrating the variable face thickness. 5 FIG 8 is a flow
chart of the present nethod. FIG 9 is an exploded view of the conponents
of a golf club head produced according to the present nethod. FIG 10 is an
i sol ated view of the face menber of FBG 9. FIG 11 is an expl oded vi ew of
the crown and the connected sole and face 10 nenber. FIG 12 is a side view

of a golf club head imrediately prior to inpact with a golf ball. FIG 13
is a sidevith %&m@hedafog&sﬂfstreq%plﬁ@aa“hamfw& InFhpdRE MeRing? raetabtrar Dall. FIG 14

is a sid f dob J[H:'gqg I 1 a golf 15
bal I . Beg?r}{kfg%%%slf&ﬁ @ar r??%@g%(}ltl {nggfgn%dglfﬁ reés gfs;‘;eh e|tnvent ion is
di r ect ed mdtaldargitdhadlishipepnediisirniyear, delf-stabe hebud Bat magd’m Rediad tgad,

relatively thin, striking plate thereb allownggfor greater conpliance of

20 the sttPmRirAyredpsthany Or@ f?fr%ﬁﬁé an g% mingtegAnd them pressehgtedhml i ant
strikisng h eby
al | OWI ng S?ﬁegir‘ag%%&:ggé% st%er%%ro gt E}%ﬁ%‘fe dl%% l?ibe rf%%ggrke#éb g%ln%l&s dter head of
t he presefith 4 toranicicompolie Negf the glaesid lmtmmlsatm §Habé fhae (riﬂrr&)@r Iseiegted ed to
herein as "COR') is determ ned by the fol |l ow ng eguatlon =V v, 25 U,
-y, to a temperature less than 1000°C for less than 20 minutes, and then pressed into a final

face member configuration.

The method may also includes additional heating and pressing at even lower
10  temperatures and at a lowered pressure to finalize the bulge and roll of a striking plate
of the final face member configuration. The preferred metal is titanium, and most

preferably beta-titanium. The multiple heating and pressing provides a thin face with

greater durability.

15 Brief Description of the Drawings
FIG. 1 is a front view of a golf club produced according to the present method.
FIG. 1A is a front view of an alternative embodiment of a golf club produced
according to the present method.
FIG. 2 is a top plan view of golf club head of FIG. 1.
20 FIG. 2A is a top plan view of an alternative embodiment of a golf club produced
according to the present method. )
FIG. 3 is a top plan isolated view of the face member of a golf club head
produced according to the present method with the crown in phantom lines.
FIG. 4 is a side plan view of a golf club head produced according to the present
25  method.
FIG. 4A is a side plan view of an altemative embodiment of a golf club head
produced according to the present method.
FIG. 5 is a bottom view of a golf club head produced according to the present

method.



wherein Ul is the club head velocity prior to inpact; U2 is the golf ball
vel ocity prior to inpact which is zero; v, is the club heads ysN@W®RY 30ogUSt
after separation of the golf ball fromthe face of the club head; v2 is the
golf ball velocityjust after separation of the golf 3 JANUARY 2003 5 bal |
fromthe face of the club head; and a is the coefficient of restitution
between the golf ball and the club face. The values of a are limted
between zero and 1.0 for systens with,no energy addition. The coefficient
of restitution, e, for a material such as a soft clay or putty would be
near zero, while for a perfectly elastic material, where no 5 energy is
lost as a resgid @f a%‘cfn%fé@léfQHe g&lh@luM%A@pr@fluc@thﬂn?% the Bresdfi® present

i nvention provides a club head having a striking plate or face with a

coef fi ci emthagf illuesatinguhé eariatipps mabivkngs 0f 98 strd:mgrmasur ed under conventi onal

test conditio sho n Fl.GS. lub.is ener y desi gnated
40. The gol f EH6 i %fl @awwpﬁéeﬁw atwl %ﬁ%}%&% I hol | ow

interior 4pesShown. Engaging the 10 club head 42 is a shaft 48 that has a
grip 50, not shown, at a butt end 52 and is inserted into a hosel 54 at a
tip efd 56. AﬁI@&usraglo&Bchamwfem:pnesﬂnentehedshaft 48 at an aperture 59 to the

hosel 54. The . 44 of cluh head 42 is gen Iy co sed of four
secti ons, theFEfggge/‘ls aBEXPlQE‘ng%‘ Hisompenents %&b@fﬁf % g?i’éi ng‘g'l?F‘g 64. The
cl ub head. 424 yomg?gsggrgéh&prtl tioned into a heel section 66 nearest the

shaft .48, a tgg secti1on 68 opposite the heel section 66, and a rear section
70 opposite tlﬁﬁ}ﬂéheammtmﬁd aéw oT e fhicaeemberioé FIG®. i s general | y conposed of

a single piec f for taI is preferably co sed, of a forged
titani um mate%i (1l emle %@P%@r@@h%ﬁmﬁwﬂgﬁ and 8t | i ng plate
(als to herein as a face plate) 72 and a face 20 extension 74
exten |ng aterally innmard fromthe perineter of the striking plate 72. The
stri ki ng pl at FIG22haa salepliaw af a golf club heat ialmetesely pridhterimpact withea f ace
extension 74 generally includes an upper |ateral extension 76, a |ower

| ateral &Y é’ﬁgi on 78, a heel wall 80 and a toe wall 82. The upper |ateral
extension 76 oAk TRl r a 25

pr edet er m ned%g(lggl';}g%gg to ég’“ﬁaggé@?ﬁl“%rg%m ngwnF%tthS%e Ogif)oraéld enbodi nment ,

t he predet er mFi@d 4ds e saleotew afigeslf tiubied ilhmaitdtely aftdr. ithpactohith @agolffeasur ed
fromthe perinmeter 73 of the face plate 72 to the edge of the upper |ateral
ext ensi ort?aSG. Unli ke the prior art which has the crown engage the face

pl ate perpendicul arly, the present invention has the face nenber 60 engage
the crowmn 62 along a substantially horizontal 3 JANUARY 2003 6 pl ane.
Such engagenent enhancBssttNfedd(s)Bor Kiatrying Ohit Thenvstitidki ng pl ate 72 al | owi ng

for a greater _coefficient of restitution e crown 62 e upper
| ateral ext engﬁﬁﬁre?@té‘ﬂ"é’ng%‘blfrdéﬁciee ab%lE‘ﬁthBIE%frpr? "&Qﬂqﬂ? H"g" dor the Iike

al ong t hgg 'hgﬁgg%ﬁem tivb ?mﬁl trikig pldidereBl 8ovilg K a?eﬁ\ fithcdlrer native
enbodi nment, e uppearlF tera F«Igns‘lyon e?% 5 en agre%sre > own 62 at a
gr eat@ér dhesﬂnhngpiatwmnmguﬂmpaﬂwtmegolf balhdriecomplimit dtrildeg plats attowe farear war d

fromthe stresses of the striking plate 72 than {hat of the epbodi nent of
FIG 2. ‘Fﬁ’ég*\frﬂ %géreé?mflﬂ%h}ﬂ%é’é#?wl% ergTEReF qistancgof ggplt, (ﬁ’éﬂgﬁstrat ed by
a hosel { asses the
apertur e%‘gg1 thggc}?élagﬁlgé&l?gftHﬁgﬁ%%x{tZrE‘lggﬁérhgtg{g%ggl@&%ﬁgf[Iﬁcgjtg%n&{s]%g?}) on 84 has a
wi dt h wi réfeatd foshegrie ad ‘GCORNan detemnitbdbytheddlldviag equatioet y of the upper

| ateral extension 76. The hosel section 84 gradually transitions into the
heel wall 80. The heel wall 80 is®Substz#tially perpendicular to the
striksng plate 72, and the heel wall 8p ggvers the interior hosel 54 before

engagi ng a ribbon 90 and a bottom section 91 of the sole 64. The heel wall
80 is secured to the 15 sole 64, both the ribbon 90 and the bottom section

91, thro 1@ er 60 is
he 1 oo MaPTAEY? e phihEs oy ffor Y BhO T R0 g8 Hh e Bt ner
The toe aphct 8hidhss Sﬁouv,edtHchdHi&ad@bbcﬁﬂ}ustkhﬂehsetph&tlbh bbthie g8lfbatid t he
bottom secti on 91, through wel di or the like, The |lower, | ateral extension
78 ext end®n fgdicg o F iRy tinaerev Hip el hatlerelosity imgt atier sepapitionoff dhergoled

di stance to engage the sole 64. In a preferred enbodi nent, the
predet erm ned di stance ranges fromO0.2 inches to 1.0 inches, as neasured
fromthe perinmeter 73 of the striking plate 72 to the end of the | ower

| ateral extension 78. Unlike the prior art which has the sole plate engage
the face plate perpendicularly) the present invention has the face nenber
60 engage the sole 64 along a substantially 25 horizontal plane. This
engagenent noves the wel d heat affected zone rearward froma



strength critical crown/face plate radius region. Such engagenent enhances
the flexibility of the striking plate 72 allowi ng for a greansuARyeDd3 ci ent
of restitution. The sole 64 and the |ower |ateral extension 78 are secured
to each other through welding or the |ike, along the engagenent |ine 81.
The uni queness of the present invention is 3 JANUARY 2003 furt her
denonstrated by a bore section 86 of §he |ower |ateral extension 78 that
enconpasses a bore 114 in the sole 64 leading to the interior hosel 54. The
bore section 86 has a wwdth w3 that is greater than a width w4 of the

entir ety ball fivimetht Gaveof Hetobutalicadxindress tre ca8fficiEneofestsutsmcidreeensdbe gr adual |y

transitions.into the heel |1 80. The. cr 62 is generally convex
t owar d tﬁ%ﬁgﬁlll and ch’rﬁ’dfg%en\éﬁtfe‘@ﬁ{eﬁ@?? f‘rﬁg’érﬁteggéﬁ‘feegﬁﬁé?g“égﬁ&#éi de of the
engagemenisdhd Rith R hAES rTi8Q0e et 6 ORRIRFITBYfoP R ¥Ruial IRYEN decal

88, or some ot her ?grm o?@gﬁﬁm a scribed therein t%at may assist in
al i gnnenta soft clayer plittiowhelddedBanvdetd) whilg dbrfa feafettly dlilsticonaennl 62hqre @b er abl y has

a thickness in the ran f. 0.02S tg 0.060_inch, and e preferably in the
r angeg of “BTEBE lpgs a@?(ﬁ‘zﬁ’%ﬁfgdﬁ%&‘ﬁ‘?“%ngmﬁlﬁ@? obf Bouldds ]yo-ﬂgréle&retsﬁ‘i“ckness of
0. 039 'nmmmﬁpfame@a@&b'h%a@ﬁﬁ[ggéahmnggr St b@gg&%{@d or "col ned"

mat eri al such as a sheet titaniu Howe t hose skil in the pertinent
art w || reséanigniapgrob¢iang 0.0Bers nmsweed adder conveotionahgsyoadwisses may be

utilized for the crown W I hou parting fromthe scope and spirit of

t he present iﬁ'\?éh‘?‘i"’%ﬁ?FI%-'f a§8ff§ﬂ§‘4s B%“e&glﬁ(éiresa‘g‘i‘%?edcmggﬁﬁﬁfubt e bottom
secti on F LG HEAPRORIRY thlifis bt SHARARIdRE 1% ARNRENS to the
bottom 52%%[? n glslj%le%o%ttom sgct?rf)dn 91 I's gene’rnéff};gl) coﬁggé{bg\%\l&d t he

cr owh0 62 clublhead42 tsanshafcBitioat hhas gdp 6@ dioashowng gren 192t emdtS2 aadfis insdrtedat er al
extension 94 toward the toe sectjion 68 and a secon ateral extension 96
toward t MO RLEFE 8@ f HR CB60 THY ‘hﬁtﬁgél% mayoe@élr@lzﬂwgaéﬁ af 1} apertpisgt er al
extensi o994 dehbidig420 a first convex depression 98, and the nedial ridge
92 and the second | ateral extension 96 define a second convex depression
100. A nore d&habbdydexithanbihom 47 istgheerslot @nfpbsédsofSetr deotidrs, tha U. S. Pat ent
Nunmber 6.007,433, filed on April 1 998, for_a | e nfiguration For Colf
d ub Hea&?S%mfap%mﬁ@g@b@D,PﬁW%@MOW%&@wgﬁc@agﬁ%wa&mq ety. The
sol €64 poehishabin M Sedibh 86 AESSst ik hhR 48 3N s@tiof 68 2Bpdsht i nch, and
25 nore rel?lera yO%.047 tlo 0.055§Si nch, and rmsf ﬁ?e?erg%(fsye%gg@glthi ckness
of 0. 051 sedtioh 66 Tdrel sehesebdon 30 @rpetier thblface aomgbes6@ of a hot forned or

"coi ned" neta terial such as a sheet titaniummaterial. However, those
skilled int hﬁhgzwimf‘éﬁkhergﬁgs ganFreily cuBRnres el Fiaglegiagept ﬁségeélrms%_ and

form ng_BRRERSERLIPbndsH] id RAdkehiltaRole e Mk hutinafgpar ting from
the scope and spiri't of the present 1nvention. 3 JANUARY 2003 8 FIGS. 6
and 7 il lgesaralbit iechubies zysatrikiagiptnue (aisotréferredhiodienss ss ofact hlated 72 iakd adacpl at e 72.

T SR it b oot R e R '

pref er ablyidiamibBG2 9o 8bASlic B CERARS 19AkrcbANIRSEEe OMicklfh T nch (o 0,090
inch, preferably from0.103 inch to 0.093 inch, and 5 1s nost preferably

0. 095 i nghnerdllyf inclatescamngpnt jatecal epghoom T®4 lpwefleteabbxtelsdon 78)@ heelxt gr eat est
t hi ckness sh t at rangﬁs fromO0.097 inch to 0.082 inch, preferably from
0.090 i n##li%9 a9d@d9e VAL R2- and i s nost preferably 0.086 inch. A second
concentric reghon,bdGaRiel a6 AR fvied towiiB MERoWinkiiRESS o hat
ranges from 0%84p+ér%c?1e§ to 0.070 1 ngh, anre ’e? a%rﬁy fror% 0. 078Fi€1’cah to 0.070
i nch25angrddsterrosied disédnee abdngagk & drommad?. [Aatphifercedlddntodimnenithec regi on 108
preferably has the next greatest thickness. that ranges_from0.090 inch to
0. 07 incIRFedA‘eBB’PFgH@F*’;PC? g@gﬂ%ﬁf&f&@-@ﬁ@f @rla@rlvnmnﬁaﬁ@eﬁiéw Feat est

thi cknesgefiliger ??Hﬁﬁé fééeggaitQ 79RPmk BER 6tQh9T;ﬂ>@xlla:tegﬂ Rxtchfi6n FE! URRGL Y T €gi on

i ncludes 'toe periphery r on 110a and heel "peri phery region 110b. The

vari at i omhd pridrlag whiclkchasdbs crofvntehgagstthe facaplagel patpendi2ulatly,ahspfesentt he gr eat est
t hi ckness to .be distributeqd in the center 111 of 15 the strikin | ate 72

t her eby &hiFaHe W5 o Encf msgins 9 FReagt (e gEovay ﬁ%%leépwga piostagts by wgireonial
corresponds to a greater coefficient of restitution. Additionally, the
striking plate 72 of the present invention has a snaller aspect ratio than
face plates of the prior art. The aspect ratio as used herein is defined as
the width, "w', of the face divided by the height, "h", of the face, as
shown in FIG 1A 1In 20 one enbodinent, the wwdth wis 78 mllineters and
the height his 48 mllinmeters giving an aspect ratio of 1.635. In
conventional golf club heads, the aspect ratio is usually nuch greater than
1. For exanple, the original GREAT Bl G BERTHA driver had an aspect ratio of
1.9. The face of the present invention has an aspect ratio that is no

e o a — N o o o - Y o - - Y




25 to 1.7. One enbodi nent has an aspect ratio of 1.3. The face of the
present invention is nore circular than faces of the prior ;mANUARY20Dace
area of the striking plate 72 of the present invention ranges 4.00 square
inches to 7.50 square inches, nore preferably tom 4.9S square inches to 5.1
square inches, and nost preferably from4.99 square inches to 5.06 square

i nches. 3 JANUARY 2003 9 The club hgad 42 of the present invention also
has a greater volune than a club head of the prior art while nmaintaining a
wei ght that is substantially equivalent to that of the prior art. The

vol unme of, e 75 cubic
centi net rlisnlgt gﬁél%%hglagégﬁe&%rgg{nlc %ﬁ%?&ﬁggﬁ%oﬁgggﬂpr%?)grtgﬁg%ﬁ?"g% %[Iaf rom 300 5
cubi ¢ cemgréametcocfficicot Erbsttutbine Tertowne b2 asl thd hppenditerl exoénstdne7ocdreib head 42

of the presecf7 i nvention rang tom 165 granms to 300 grams, preferably
ranges f SBFHIP @%F%%C%W@Zhvﬁhﬁ%or@ﬁ&kﬁﬂgﬁg BW@P%‘%@BF’WF o ¥88 grans to

195 | 2toth
e T S R R

i nches. Ehgagaetlgh:tro i 60 at ofreithedistandz ihead thdebyassulngritaswelddhavky | e in
striking position, preferably rfanges from2, 22 inches to 2.27 inches, and

i s nost PRUF EFRAKITY fomiheisfesses of the strifngiiate 7han that oftheembgdiseango2 fr om
the toe gggt4on 68 to the heel section 66 preferably ranges from4.5 inches
to 4.6 inches. FIG 8 is a flow chart of the nethod of the present

i nvention, geI‘Iéheaxhiqyaembssbguhal;)eeierﬂ()ﬁ)venﬂiheisrfaﬂtﬂmdeﬂeﬂstmmnmﬁmmelat bl ock 202
wth a rretal bar being 15 provided for forging into a face nenber 60. The
met al barse%w&ff%érq{meyunﬁaé1a§r=theéﬁ%§flev 7pthai enFoppassenibe apetypddileadimede er abl y 10

cent i;pet tanl um
and st injdiol GRAH 3. TAPAIBE RpriciPhe i o A GRARPREH afigh b

heat ed i nofahd enthagof die @péxelm@nammoﬂ 6 ST tRell sofifdn Fdogradiflg t han 20

m nutes. Preferably, the netal bar is heated in a rotary furnace at a

t enper at (B BEtho ber! wall B0 e drelovall ks S‘H?SWE?%P%‘PQ@@“@I ¢ the bet ween
10 and 1% trmu%ﬁlﬁt% 72PLfel tﬁ ﬁ?éﬂvaﬁ%o’ ok eelﬁtenglt h 46 eh?a%%e ated netal

bar is press I mredi ate after renova romt e Turnace an L-shape
bar. The ribbsi aﬂend)abottdiﬁSeoaoﬁ 9% lof ete spler@di ohhet Heat wals 3@ isses@dd & the
substantially a right ang)le to a |larger portion of the nmetal bar. The

pr esdPng SPE Gebqth thaebtion ©] agd ﬁl?Fe‘?ﬂtﬁoﬁhsffF“‘m%‘sgna‘Eg%‘ﬁﬁé@ﬂtqfétﬁdF €pressures. 25
At st 208, t t
st ep Atend ?_ltﬁ«tl'ae%g Sg@eaﬁac@:ﬁémbér 9§‘l @éa@&l?gz Wf‘m%r f%ﬁl ya a

t enperature Iess t for less t m nut es , the
L- shape nweikihg plate 729n heafiws mannar. The adeywélusmxa@ecmd @ thesqiec4tbotethbet ween
900 C and 970C nost preferably 920 C, for between 10 and 17 m nutes,
pr ef er ablfiPbes Shppd thedotiom segtigy 921&“0%1?(-:‘”%@88%‘ f&K&l bar is pressed
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menb@0 | prelesc@ihet distantce nddrpagd the sole 64. In a preferred embodiment, the

predetermined distance ranges from 0.2 inches to 1.0 inches, as measured from the

perimeter 73 of the striking plate 72 to the end of the lower lateral extension 78.

Unlike the prior art which has the sole plate engage the face plate perpendicularly, the

present invention has the face member 60 engage the sole 64 along a substantially

25  horizontal plane. This engagement moves the weld heat affected zone rearward from a
strength critical crowr/face plate radius region. Such engagement enhances the
flexibility of the striking plate 72 allowing for a greater coefficient of restitution. The

sole 64 and the lower lateral extension 78 are secured to each other through welding or

the like, along the engagement line 81. The uniqueness of the present invention is



tunbling to inprove the surface condition of the internedi ate shape face
menber. At step 214, the tunbled, internediate shape face remRIARYS0pS aced
in an acidic bath for a 5 light chem cal etching to renove dirt and ot her
particles on the surface. The acidic bath is preferably conposed of a
nitric acid, a hydrochloric acid, or a mxture of both. At step 216, the
etched, internedi ate shape face nenber is coated with a conventi onal

gl azing coating, such as DELTAG.AZE 153 avail abl e from Acheson Col | oi ds
Conmpany of M chigan, to provide lubrication during the final full pressure
pressing to 10 formthe final configuration. At step 218, the coated,

i nt er medi frdestrapmsaiedbyrd hpesrsetip fdle lorvenlatauplexteasign 78 thaénper at ure | ess

t han 1000C for |ess, th 20, m nutes. Preferably. the iLnternmedi ate
Shape f acERURBEr 1 BoRage SOl e e Riston bO% SETLECart PATRET e
900 C andg@RfG widasi; hacis gtcabdr YhaAZ%0width #0sf thetniety oFeheABWerlidtepdinut es,
preferably 15 15 m nutes. At step 220, the heated, internedi ate shape face

menmber baextersiq Bs sy orheediien 89 gradealbyrtrangiftonsinta the heel weallil8®r nace into a
final face ne r configuration. The final,face er _confi at L.on

br o erhiny hao e PR e bRt cnfvek tdRind 817 oF R RhetoThedobgi 00 -

Further, theidénaltsii@setnse AN HIhE Fde Menits 60 NEhé 3GRMBILRNSHLQR Wi th

HQ%Em@
the upper lateral extension 76, the |l ower |ateral extension 78,” the heel
wal | 80 amechexgon desali§Se ongnte @her foym of mdickpszribed theteisdiat mpeassiston i s begun

to ensure _that the,strikin | ate 72..0 the final fa menher

cont 1 gur atyBiepbaind bbb SeRPati b S gbfr el nt ol proB5h S RISt ace
nmenber copf the kgt boM02$td®AEEHch, And nidté PRE@aRY irftht SRS LADEBStd §43 t han 600C
for less than 20 m nutes. Preferably, the final face nenber configuration

i s hed edinch, aad 2%st prefeaeidy has athicknessod W88 ingh. e cOWnO252pefereblyl5 to 20

m nut es, and nost ferably .300 At .sten 224, t heat final face
renbercontinesiraet S G Ak rapel kA it F e R, e Pass for
ensuring {Hage. §iiRRAGh ukeg&&@n&flgr_z @il FecBfnitdi@abthidhierid 8t Broffg phideSies St ep

224, the face nmenber 60 has finished the forging process, and is ready for
assenbl y wiay he thikzedtforethe compoitewitbous tlepantengylsdth the seophambispat.of the JANUARY
2003 FI GS, 9-%1 iltl ustrate a preferred assenbly of the different conmponents
of the goPf*TY NNy 42. Essentially there are four main conponents, the
face ppnber 60Thd ffe 64 RVMRn&Ally EdiRpcied 6f Bié baisin kEioh Bl @hd eHe AYbRRl0054.

Sub- conponents include two wei ght nenbers 122 and 123 and a decal 88. The
f ace nenbthet BEubstantiallyrpeipémddiquiar t6 thegiottigmSsephiancs sSTIRGBtom sgetean Y she
striking plate 72 and face, extensi,on,74 with the,upper .lat.er ext ensi on
6. the 1 By EPnflou BN bRA e Tk boltbtetut ER Mo HRE R BT 5.
The aper t yifgst ferhiSextinkioh®d thwariiige toe $&Jtioh B8 1ah@A8 s&bn@fatéEextdiRRn Joat er al
extension 76, after forging, and the drilling continues dowward to the

bor e sect tosvardde e sectionddoh dhe metlialindge P2 andidhe ifinst d4terabeytensipndid defings. 10

Next, ,as sho in ELG 10 he..nteri or. hosel i S | ded, to t he hosel
soot 1 30 R BEM or s Uieetaion mi Sl oS Rend s G BesRE s6-and
the bore 8§ defide Rcotdedofié:edbpeeshiot i1 0B NA mére Fetafle€ 3Pl AA6N bEtheabided to the
hosel section 84 and the bore section 86 in alignment with the aperture 59

and t he borset fotth in Hrid PateahNuumbes®00 4 By fileddarAprd 2 £298e dortaSade eat e t he
holl ow i nt.erLor 118, of interiaor. hosel ,54, as defjined 15 hy.the hosel
ni 1 10" Chhedatitsf ol b e fHich R Horesy ncofred by Edetond o or o
reaned prbgirety OTHEYoW G0prefrdbhehdsAC8ickRAD &f the Pangt90®25 kd 0.060irch, dnae

pertinent art will recognize that nmethods sinmlar to weldi ng@may be
enpl oyed fere prefesabhin® 47 ©f0.93einplo 2adl nB4t proferabdy hascethickngse of 605 nchout
xt, the

departing.fro e.s and spirit .of .t he pregsent,invention.

so o 64 T ST RERRE AR o R o B " R i sl
a sheet titanium material. However, those skilled in the pertinent art will recognize that
other materials and forming processes may be utilized for the sole 64 without departing

from the scope and spirit of the present invention.



20 as shown in FIG 11. The weight nenbers i 22 and 123 are attached on the
bottom section 91 of the sole 64, and then the crown 62 is sgANlexRY ZooBhe
face menber 60 and the ribbon section 90. As shown in FIGS. 12-14, the
conpliance of the striking plate 72 allows for a greater coefficient of
restitution, in the range of 0.83 to 0.93 under test conditions such 25 as
the USGA test conditions specified pursuant to Rule 4-le, Appendix Il of
the Rules of Golf for 1998-1999. At F{G 12, the striking plate 72 is
i medi ately prior to striking a golf ball 140. At FIG 13, the striking
plate 72 is engaging the golf ball, and deformation of the golf ball 140

and striking pi@$.es ol 7 Slubdedid Bleati8%bn iMthdthiskndsd of iR pla@l 2. 140 has
just been launched fromthe striking plate 72. 3 JANUARY 2003 12 d ai s

1. A net Hbd facsrplqm ouigking phatd A mrﬂ@ecd inby elliptipal feginsteaplehaiing e net hod 5

conpri s t.i.n al b a.te I e Q000C for |ess
Charr o, etrep BNl Mebtial Btibutd B T bt p S e SRS INE TSt of b
heating 4R rdagedRH8 MEI0FhctPRr0.899 ifich, PraTeaBly Yot 0.205idcha50.609Renf f1q | ess 0
than 20 mi nutes; pressing the heat ed L- shape netal bar into an i nternedi at e

shape5f a¢semnﬁmb@f¢mbkydhﬁﬂ5ngclt hé firsttcen¢entticaegion h&‘berefeadﬂy haathenexti t h a

gl azi ng conp ound; heatin efac rtoa

t enper at §#€'F %E‘Ed‘li%“t“ﬁéh ﬁﬁ%ﬁ%ﬂg {OﬁL %ﬂf‘ ¥ﬂ°5h§‘0g¢3§5| ng the
heat ed i R§ 8OBEHicAL SATHARSt frefePablENDSS m'cﬂt&sééoﬁdl E'&Hcerﬁtﬁﬁ?e i

configuration. 2. The nmethod according to claim1l wherein heating the netal

bar i s perdferblydas the2@xigredes thickngsnthateranges fromehps mrhesdo 607D emd, t han 950 C
o P55t P AT DS TSR S 05 b RIG e 7 o 1
per iqd | %51%659@%&1@:1 nDS“Hzte?e?ab@ﬂﬁg fﬂ@‘ﬁéﬁ'g?eaﬂ%@ﬁﬁdﬁﬂes% gt HMe8d BEAliRdR Shape
face nenber is perforned in a rotary furnace at a tenperature o f |ess than
950 C f oiinch tp@r070ucH. & petipteny regiomi Il (tpecferably has the hANgARYesR ddness that
ranges from 0.069 inch to 0.061 inch. The periphery region includes toe periphery
region 110a and heel periphery region 110b. The variation in the thickness of the
striking plate 72 allows for the greatest thickness to be distributed in the center 111 of
15  the striking plate 72 thereby enhancing the flexibility of the striking plate 72 which
corresponds to a greater coefficient of restitution.
Additionally, the striking plate 72 of the present invention has a smaller aspect
ratio than face plates of the prior art. The aspect ratio as used herein is defined as the
width, “w”, of the face divided by the height, “h”, of the face, as shown in FIG. 1A. In
20  one embodiment, the width w is 78 millimeters and the height h is 48 millimeters -
giving an aspect ratio of 1.635. In conventional golf club heads, the aspect ratio is
usually much greater than 1. For example, the original GREAT BIG BERTHA® driver
had an aspect ratio of 1.9. The face of the present invention has an aspect ratio that is
no greater than 1.7. The aspect ratio of the present invention preferably ranges from 1.0
25 to 1.7. One embodiment has an aspect ratio of 1.3. The face of the present invention is
more circular than faces of the prior art. The face area of the striking plate 72 of the
present invention ranges 4.00 square inches to 7.50 square inches, more preferably from
4,95 square inches to 5.1 square inches, and most preferably from 4.99 square inches to

5.06 square inches.



13 3. The method according to claim1l wherein the final face nenber
configuration conprises a striking plate having an exteri ors sNUaRy€008n
interior surface and a perineter, and a face extension extending laterally
inward along the entire perinmeter of the striking plate, the face extension
having an upper portion, a lower portion opposite the upper portion, a heel
wal | substantially perpendicular to the plate portion, and a toe wal |
opposite the heel wall. 4. A method for producing a striking plate for a
gol f club head, the nmethod conprising: 10 heating a titaniumbar to a
tenperature between 900 C and 975C for |ess than 20 m nutes, the titanium
bar has a thi cKhedyb heaisd2 ¢fthe presaminventier gscalnd agrd:mgtolum)e_fthiﬁ)aﬁma’lt_ i rrﬁters;
ressing,th ated titaniumbar.into.an L-shape bar:. heating the L-shape
Ear to gtf%‘?rﬁ@&‘ﬁt"ﬂ%“ﬁ@’%@ﬁ"ﬁﬁﬁméaa‘ﬁ?lgﬁf@élsf%‘B“_&'S“qnéfseﬁu‘t"ﬂ‘&ﬁt tohati Pﬁlzj)t es;
ressi ng driie: freatad The SORRE: dHafe 106 Redd SHR! FRMhRLS e RNG{AGE JrEMber ;
gtchi ng the internedi ate shape ?‘ace tranenber lﬁ]@% cafnlf/ In anéeamocrfllc bat h;
coati ng tlHé cubiceembuétats¢o 40pubic candinrearh) and motr;dt;pmfegdbaytamgesc@cﬁﬁgood; b2'([)

heat i t he. coated int i.ate shape face nenber to a tenperature between
900 ngncfuglf @%%?teﬁséggqg‘ﬁ? C‘Z@“I‘Hﬁ’ﬁ‘%ﬁegl?e B8R0y ¢lHe herdef2eaf thart er medi ?_te I
shape faGResBRIAGMtbATeRs frbmalssfRhhs (FeIH0 fd . cheatd.ng the fina
facg nean)gefs confeffrngllkj?gt iggsﬁ %)%alastenpserat u%ﬁ%?g&f@%@?%@%@%%@%f& | ess than
25 mi nut esamated 25 reeass, aygd trvet prefetabdly fromal8s eoes waebgrangONThodepat bon in a

il oA NI TG S S IR
o i A b s g A o AR 1 5
conprlsi mgaskredwihilg rastriking pokition,tprefarabBnmeseatrome? DR ahédran. H0Q6Hesf or | ess
than 20 4 is most preferably 2.24 inches. The width, “W™. of the club head 42 from the foe
section 68 to the heel section 66 preferably ranges from 4.5 inches to 4.6 inches.
FIG. 8 is a flow chart of the method of the present invention, generally
designated 200. The method 200 commences at block 202 with a metal bar being

15 provided for forging into a face member 60. The metal bar preferably has a diameter of
1.8 centimeters and is preferably 10 centimeters in length. The metal bar is preferably
composed of titanium, and most preferably alpha-beta titanium. At step 204, the metal
bar is heated in a furnace at a temperature less than 1000°C for less than 20 minutes.
Preferably, the metal bar is heated in a rotary furnace at a temperature between 900 °C

20 and 970°C, most preferably 920 °C, for between 10 and 17 minutes, preferably 15
minutes. At step 206, the heated metal bar is pressed immediately after removal from
the furnace into an L-shape bar. The L-shape bar, has a smaller portion that is pressed
at substantially a right angle to a larger portion of the metal bar. The pressing is
performed in a conventional press at conventional pressures.

25 At step 208, the L-shape metal bar is again heated in a furnace at a temperature
less than 1000°C for less than 20 minutes. Preferably, the L-shape metal bar is heated
in a rotary furnace at a temperature between 900 °C and 970°C, most preferably 920 °C,
for between 10 and 17 minutes, preferably 15 minutes. At step 210, the heated metal

bar is pressed immediately after removal from the furnace into an intermediate shape



m nutes; pressing the heated netal bar into an L-shape netal; heating the
L-shape netal bar to a tenperature | ess than 1000C for | ess3panarR¥2003

m nut es; pressing the heated L-shape netal bar into an internedi ate shape
face nmenber; 10 coating the internedi ate shape face nenber with a gl azing
conpound; heating the coated internediate shape face nmenber to a
tenperature | ess than 1000C for | ess %ﬁan 20 m nutes; and pressing the

heat ed i nternedi ate shape face nenber into a final striking plate
configurah&ggmn%gp final face nmenber configuration conprising 15 a striking
pl ate having an éxterior surface, an interior surface and a perineter, and

a face extensi gnstext BN eidigehaédisialshapei favanentedr tgladdden @ntmber Reri met er of
the striking plate, the face extension having an upper portion, a |ower
portion opﬁa\%’éiﬂgé’ oYhibhe suniasecppdition o hide nteraiediate shape FACE Alempepebendi cul ar
20 to the_stnrikin t.e, a t ' : .wall . 6. The

met hod actor %}J(néhegggllg%(} ’ %‘%e%%%&ﬁrsggpee%#gmcﬁggﬁébl\?’vﬁéedr]lgli a%ea?{?écv\@rfaé zfar dhar is

conposgd ffhtichémidkibRhilig foaBinuve @ik @Y otttk padities 6n Heatlfacy. Hiearldic Bhh7. The
met hod according to any of the preceding clains wherein pressing the heated
i nt er medi Etpsefenblyeompetedas piydtic @gidpi hydrechipricsagidi gr o xweaedwth.nfer medi at e
shape intg_a.final e fiQurati ‘Wt variabl e.thickness or a
final fac&° Hlbg’re eé%h% i lgr;l u r"g? (?l(a)tﬁ %\E/?\n;ﬂ)[ehfg% %H@%il%\%oagﬁdg‘yl\e{ﬁé\f&hve%% ntric

regions o la)!ia%%bdlﬁlg,tﬁkﬁ&@@ﬁ&MGﬂAZEIQBSI BV a0l18 frof g tiRon Tollbids center. 3
JANUARY 2003 1~ The nethod according to any of the Precedlng cl ai n8 wherein
t he fi nal Companymiithishigenrt pepide lnbrcatas duringhthe Kinalsfyllipressire pressige tof 0. 010

i nch }Q 0 250t igcq. 9 TI}e met hod according to any of the preceding clains
wher et t FETte BfialcglfBuiaiane ™ configuration has a striking plate conprising
a central circpylt@ep 2 EQitltoard| R@naediag 8hipel fidenf&hberds héatdl inQGUS@E I'i C
region having a first thickness wherein the base thickness is greater than

the firstatdemperasis less thaw bORP°C dorclessttharc2Q migiutns. Resferablyathssessed t hi ckness
10" concentirrepalyhberat memaS PP Ch o RRB A e FER Rk G EBEREen i ciness
I's great epod Wadhdtd76°¢, hhdsEplebirai I 936°C, FtchebwdariophENnY niifdledpréferdbRy a fourth
t hi ckness wherein the fourth
15 15 minutes. At step 220, the heated, intermediate shape face member bar is pressed
immediately after removal from the furnace into a final face member configuration.
The final face member configuration preferably has a variable face thickness as set forth
in FIGS. 6 and 7. Further, the final face member configuration has the face extension
with the upper lateral extension 76, the lower lateral extension 78, the heel wall 80 and
20 the toe wall 82.
At step 222, a hot set operation is begun to ensure that the striking plate 72 of
the final face member configuration has a proper bulge and roll. At step 222, the final
face member configuration is heated in a furnace at a temperature less than 600°C for
less than 20 minutes. Preferably, the final face member configuration is heated in a
25  furnace at a temperature of 250 °C to 520°C for 15 to 20 minutes, and most preferably
300°C. At step 224, the heated final face member configuration is immediately placed
in a low pressure press for ensuring the proper bulge and roll of the striking plate 72.

After step 224, the face member 60 has finished the forging process, and is ready for
assembly with the other components of the golf club head 42.



thickness is less than the third thickness. 10. A golf club head produced
according to the nethod of any of the preceding 15 cl ai nms. 3 JANUARY 2003
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"109%&' () -84@xd thed9re section 86 in alignment with the aperture 59 and the bore 114. In a

preferred embodiment, a sold cylinder is welded to the hosel section 84 and the bore
section 86 in alignment with the aperture 59 and the bore 114, and then the solid
cylinder is reamed to create the hollow interior 118 of the interior hosel 54, as defined

15 by the hosel wall 120. In an alternative embodiment, the interior hosel may be pre-
reamed prior to welding to the face member 60. Those skilled in the pertinent art will
recognize that methods similar to welding may be employed for attachment of the hosel
54 to the face member 60 without departing from the scope and spirit of the present
invention. Next, the sole 64 is welded to the face member 60 (with attached hosel 54)

20 asshownin FIG. 11. The weight members 122 and 123 are attached on the bottom
section 91 of the sole 64, and then the crown 62 is welded to the face member 60 and
the ribbon section 90.

As shown in FIGS. 12-14, the compliance of the striking plate 72 allows for a

greater coefficient of restitution, in the range of 0.83 to 0.93 under test conditions such

25  as the USGA test conditions specified pursuant to Rule 4-1e, Appendix I of the Rules
of Golf for 1998-1999. At FIG. 12, the striking plate 72 is immediately prior to striking
a golf ball 140. At FIG. 13, the striking plate 72 is engaging the golf ball, and
deformation of the golf ball 140 and striking plate 72 is illustrated. At FIG. 14, the golf
ball 140 has just been launched from the striking plate 72.
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heating the L shape metal bar to a temperature less than 1000 C for less

10  than 20 minutes;
pressing the heated L-shape metal bar into an intermediate shape face
member;
coating the intermediate shape face member with a glazing compound;
heating the coated intermediate shape face member to a temperature less
"15  than 1000°C for less than 20 minutes; and
pressing the heated intermediate shape face member into a final face

member configuration.

2. The method according to claim 1 wherein heating the metal bar is performed in

20  arotary furnace at a temperature of less than 950 °C for a period less than 16 minutes,
wherein heating the L-shape metal bar is performed in a rotary furnace at a temperature ..
of less than 950 °C for a period less than 16 minutes, and wherein heating the
intermediate shape face member is performed in a rotary furnace at a temperature of
less than 950 °C for a period less than 16 minutes.

25
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portion, and a toe wall opposite the heel wall.

4. A method for producing a striking plate for a golf club head, the method
comprising:

10 heating a titanium bar to a temperature between 900 °C and 975°C for
less than 20 minutes, the titanium bar has a thickness less than 2 centimeters and a
length of 10 centimeters;

pressing the heated titanium bar into an L-shape bar;
heating the L-shape bar to a temperature between 900 °C and 975°C for
15  less than 20 minutes;
pressing the heated L-shape bar into an intermediate shape face member;
etching the intermediate shape face member chemically in an acidic
bath;
coating the intermediate shape face member with a glazing compound;
20 heating the coated intermediate shape face member to a temperature
between 900 °C and 975°C for less than 20 minutes; -
pressing the heated intermediate shape face member into a final face
member configuration;
heating the final face member configuration to a temperature less than
25  600°C for less than 25 minutes: and
pressing the heated final face member configuration in a press at a low
pressure that is less than the pressure of any of the three previous pressings, the low

pressure pressing ensuring proper bulge and roll of the final face member configuration.
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pressing the heated L-shape metal bar into an intermediate shape face
member;
10 coating the intermediate shape face member with a glazing compound,
heating the coated intermediate shape face member to a temperature less
than 1000°C for less than 20 minutes; and
pressing the heated intermediate shape face member into a final striking
plate configuration, the final face member configuration comprising
15 a striking plate having an exterior surface, an interior surface and
a perimeter, and
a face extension extending laterally inward along the entire
perimeter of the striking plate, the face extension having an upper portion, a

lower portion opposite the upper portion, a heel wall substantially perpendicular

20 to the striking plate, and a toe wall opposite the heel wall.

6. The method according to any of the preceding claims wherein the metal bar is

composed of titanium, titanium alloy, stainless steel or steel.

25 T The method according to any of the preceding claims wherein pressing the
heated intermediate shape face member comprises pressing the heated intermediate
shape into a final face member configuration with a vanable thickness or a final face
member configuration with a striking plate with concentric regions of varying thickness

with the thickest region in the center.
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thickness is greater than the first thickness, a second concentric region having a second

-

thickness wherein the first thickness is greater than the second thickness, a third

10  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.

10. A golf club head produced according to the method of any of the preceding

15 claims.



