; e3eDFD, p 6TFI ~ZTI TLE OF THE | NVENTI ON MULTI PLE MATERI AL GOLF CLUB HEAD 5
10 15 BACKGROUND OF THE | NVENTION Field of the Invention ?0 The present
invention relates to a golf club head with a major body conposed of a netal
material, and a m nor body c i -\eight material. Mre
specifically) the present 'lﬁ@ﬁgﬁgﬁTgéiE{gggﬁioﬁFgolf club head with a
maj or body conposed of a netal material for a nore efficient transfer of
eneny to a golf ball aMUPREE MATERIARCOREIGLUBHEAROr body to control
the 25 mass distribution. Description of the Related Art Wen a golf club
hegad strikes a golf ball, large inpacts are produced that |oad the club
head face and the golf ball. Mst of the energy is transferred fromthe
head to the golf ball, however, some energy is lost as a result of the
collision. The golf ball is typically conmposed of 30 polynmer cover
materials (such as ionomers) surrounding a rubber-llke cﬂMﬂNWMWﬂﬁmmm fter
pol ynmer materials having danping (|l oss) properties that

strain rate dependent PU2056 which are on the order of 10- 4G0soi nes

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

igpact nost of the energy is lost as a result of the hi QMWM

deformations of the golf ball (0.001 to 0.20 inch), as o mmmw; smal |
deformations of the netallic club face (0.025 to 0.050 inch).g

efficient energy transfer fromthe club head to the golf baII could | ead
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 defornations. However, this |leads to greater
déformations in the golf ball, and thus increases mthe energy transfer
probl em Sonme have recogni zed the probl em and di scl osed possi bl e sol utions.
An exanple is 10 Canpau, BACKGROIAND OWTHEINA/BIBIMéa for a Met hod O
Making Iron Golf Clubs Wth Flexible Inpact Surface, which discloses a club
having a flexible and resilientriface @Mt h a slot to allow for the
fdpexi ng of the face plate. The face plate of Canpau is conposed of a
L?r{)o‘isi n“CE"El(laeeSprese Sfraj_v%gm?ﬁs%eﬂ%tgsl Ia.ec§o§f augﬁ ad \Q/RH ahrf'%z%or c@l c%lr%rfz%gesd éfn a rEithl range

material, and a minor body composed of a light-weight material. More specifically, the present
invention relates to a golf club head with a major body composed of a metal material for a more

etficient transfer of energy to a golf ball at impact. and a non-metallic minor body to control the

mass distribution.

(3]
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Description of the Related Art
When a golf club head strikes a golf ball, large impacts are produced that load the club
head face and the golf ball. Most of the energy is transferred from the head to the golf ball,
however, some energy is lost as a result of the collision. The golf ball is typically composed of
30  polymer cover materials (such as ionomers) surrounding a rubber-like core. These softer

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



Anot her example is Eggiman. U. S. Patent Nunber ~,863.761, for a Golf Cub
Head Wth 15 Elastically Deform ng Face And Back Pl ates, which discloses
the use of a plurality of plates that act in concert to create a
spring-like effect on a golf ball during inmpact. A fluid is disposed
between at |east tlvo of the plates to act as a viscous coupl er YetUzeasot her
exanpihéch &e de pisoordet ofall - 100 SnePatgenthakithd damping propertiesof af metabic ghibf fad. ub
Wth A Polyurethane Insert. Jepson discloses that the pol yurethane insert

has i
Ll Wz%?%‘*éﬁﬁrﬁ%&*%“g B R e R

at o7t G o 0T R0 008G el s Rafl FebRl iﬂ?f’éﬂé et on

ceramics_are usually harder materials. Chen_ et al ent Nunber
5, 74fcg {8023 F0 @0&Hpchyy 6@9{@5@@@1@&#@%@%@ femthe ﬁiusrbéaqi é@@rzgolfﬂ?aklhe face
to absorb the shock of the golf ball. One of the materials is a non-netal

nat ecowdd leaduo gteater fRghtaditadesbBthe gof®a]1814, for a Hol l ow Club Head Wth
Defl ecting Insert Face Plate, discloses a reinforcing el enent conposed of a

plastic omhalbmdralimad t@u abprahcthds ®een fPicRhiohe gﬁfﬂl&@b‘f'&& b b hROS
pl ate which ﬁas a thickness ranging from0.0l to 0.30 inches for a variety

of materal [ ess . Yet
oot Rrct BB iRy afb AR E3° BMERY, fblsa %'%g@%%@%%e@eub
Havi n Insert Capabl e OF El asti Chfgl exi ng, di scl oses a wood cl ub conposed of
wood k134 AisEReeasen sk e energy ATPHSURRCKSt i ntended for flexing of the face
plate, Viste) LT.S. Patent Nunber 5,282,624 discloses a golf club head

havi ng a fame hplateogurpbiegraflem ah(brd'gsehbssd possibds solstiasl Amtemipid isand

havi ng a thickness of 3 nm Anderson, .S. Patent Nunmber a344,140, for a
@! f cinghu, Hesdpoeg: Wehbeads §¥8 66, %mx@aﬁa oRVakindIeal @SeTIuEeVah FRexivg ged

material for the face pl ate. The face pl at e of Ander son may be conposed of

seve Qr c St iu The

for gfé'%LacF g{ug?c%, %&Sc adlgérhg%ecs)gmwag%ﬁ ﬁg‘lﬂf‘)le ?9@31116%@?3.05@1&&% %&

|nches Anot her invention directed toward forged materials_ in a cl ub head
s stllay fogithe flpxing of Pigt far plRkeniidie facrmiate o CrePat AP S BT LTS Su

d| scl oses a club head conposed of three pieces with each piece conposed of

a f omgedahatdr dssdtainEhestrel] mdijsechickmesofn S rangetal’ Ot oetbestod). subchesad wi t h

heater |oft angle accuracy and reduce structural weaknesses. A zawa, U. S.

Pat ent 20ANuiKREExAFA6 PR Eciinah. B.SCPhknCNubbEIeREl3. U6 5 ¢hos 651 ThRER P MALE

having a curved ball hitting surface. 3
15  Elastically Deforming Face And Back Plates, whicii discloses the use of a plurality of plates tiat

act in concert to create a spring-like effect on a golf ball during impact. A fluid is disposed
between at least two of the plates to act as a viscous coupler.
Yet another example is Jepson er a/, U.S. Patent Number 3,937,474, for a golf Club With
A Polyurethane Insert. Jepson discloses that the polyurethane insert has a hardness between 40
20  and 75 shore D.
Still another example is [namori, U.S. Patent Number 3,975,023, for a Golf Club Head

With Ceramic Face Plate, which discloses using a face plate composed of a ceramic matetial
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PU2056 U.S. Patent 6,146,571 to Vincent, et.al., discloses a nethod of

manuf acturing a golf club head wherein the walls are obtained by injecting
a material such as plastic over an insert affixed to a neltable core. The
core has a nelt point |lower than that of the injectable plastic material so
that once the core is renoved, an inner volunme is maintained to fofyishe

i nnehadag athygh SHeegyi transfer coeffiaient; aithougheceramies arstuavally irderamaterials. Chen
reinforcing the internal portion of the front wall of the shell upon

renoygd]  of S PARNENuMbENS)783 BI® forel G616 CheHBAd, alselvees udise SANYIE Boeks i the
alumnumwi th a laterally extending portion conprised of steel. 1J.S.

rat eBloe o 0drp it R 6 Bt 301rBhn 2o ofURNARAT & SR nfetdi TndlGAG PaV! NG UPDer
and FoWe? “Met a engagenent surftaces fornmed along a singlée plane interface
wherein the netal of the |lower 10 sur e i vi,er. and .nore densg than
the metal Lo Urhdatpdinter pasests, & Hatiam Qb Hso i 8 Bsakrpatiss Fasey 1 o
Rigal, et al., disclose a golf club head of nolded thernoplastic having a
si ri Rilatg dissbosesiefdinfoctiny clamentgsamnosedef & plastic eretluminum sléey thatpllowsifent . The
sealing elenent defines a front wall of the striking surface of the club

headpinét dfleeiitbSo ftavvaice padtel walchrigs khigickhede rafidehfeorh pFECH (630 fndke fopaform a
neck for attachnent of the shaft to the club i ~ hear. 1 he sealing el enent

5, © Sk pARGAR BELAYEROeS S0, e R VARG R Pe ke YERAREL ng o

steel, shell and a osite strikij ur.fac osed of a nber

St ack P VBAIRDA. o PHPBeNibsrd BB ford: Gof CIog8NEE ReE! fETIeQ al .
di scl oses a golf club head having a body conposed of a senes of netal

pl at Elstandlexing, disclogespl woed cluhpempesedoff widswitlca oretalomgsosi t e 20 materi al
wherein the hitting plate is inparted wwth a forwardly convex shape.

fgldi t i onalAlighouth ot ifRhesd fo? f13tMgb3thd cdhlatd, iste, & SaPatentdi@abasezs226330! | ow
gol f club head having a body conposed of a series of netal plates, a netal

sup p@i@&lo?«.ilsaz;[ £1084L8 ﬂe:;d;%ﬁgrféja Pagg Eoba?e LSflseliob b e S UARALE ﬁltegl WRLRR Add

hitting plat® conpris p IC or conposite~Is attached. The netal

support pl at.e has PU2056 .forwardl y conyex front plate iated with a
For wiiind » USRS 2L APECSI Che: FEE A de B 07 B G iy find
forwardly convex hitting surface. U S. Patent 5,106,094 to Desboilles, et
al ., Aafl $é3tbed Ot Fogping Sameb alse discloass ¥eg od arfersad mpgsriakiforghe Sse pitait Ehdaher ei n
the striking face plate is a separate unit attached to the golf club head
W t hfage glagand f Aydedfod mhy Bé compevet @lf séverd] Herged tradrials polutingsted, dobgeraindb
head. U.S. Patent 4,568,088 to Kurahashi discloses a wooden golf club head
izodymraﬁfum.orﬁ&dfobg/ed?plmmtaya%nﬁ{mﬂvaﬂ@lamsaéﬁseav&wm@ﬁj iR R @hcALs. The

wood- pl astic conposite material being unevenly distributed such that a

hi gher densi in the range of between ~ and.1 -~ | i es. adj gc o and

extends. SUDBTHRET ST BAREH Bivar IReenBarrant + ad Ford B el s hedarert
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 structural weaknesses. Aizawa, U.S. Patent
20  Number 5,346,216 for a Golf Club Head, discioses a face plate having a curved ball hitting

surface.

[OP]



U S Patent 4,0? |,047-to ~tader discloses a golf club wherein the sole
pl ate, face plate, heel, toe and hosel portions are forned as a unitary
cast netal piece and wherein a wood or conposite crown is attached to this
unitary piece thereby form ng a hoIIow chanmber in the club head. I~ U, S.

Pat ent 5, t A d| S5 hoI tal .qol f °é%d
whzr e theBrf:E/@PSzf?enéggﬁhé 6?0 f‘ﬂfe’ﬁ th\]g ge Q%ﬁ“%@xg

The head al so contains a conposi te rraterl al d| sposed within the head vvhere
a popeadorhessinithewalnis sPtaineddydnicating amaissiat gighian piastc operaniesroafixede gol f
club head casing. U S. Patent |.167,387 to Daniel discloses a hollow golf
cl ubtoheméltatfie taien Theeosttakla Iﬂﬂﬂtbomoivsr thaniat 8 € theGfijeomb izl plastic aériah ke M num
alloy and the face plate is conpnsed of a hard wood such as beech,

Per SindBikeQhe L4 id tehfved N i unﬁJgfé@rﬁﬁnﬁmesw@?orﬁp%@ ifdiRkadify 31?33&"8%6“ n

presents endw se at the stri ate PU2056 Pat ent

over discl.oses a_go cl ub. head. havin ol.e triking
3 ot B6y FORRES S FreBiTar PTERE PSR BadReBRoeo et St Sl B,
enbedded el ongate tube far securing a rennvably adjustable wei ght neans.
U. S. sheHtupAR rgmava) of g8 qoge whergitheoressersementealementds comprisedof glumigum Y8hposi t e
golf club head using a netal casing to which a | am nated nenber is

i nseq laedallyesaiing pbricarpmptisel ofsteet.i al i s subsequently |ayered over the
openi ngs of the |am nated menber and nmetal casing to close off the openings

in the tog DipaRat b, 1A338XPPRSIsbLE POGKBEes! Sgdi @b hBsekdvath hg¥ePaddBwhp! | ow

| ani nat ed menber conpri SI ng sodiumnitrite,” ammoni um chl ori'de and wat er

e N S T e S L e e T

di scl oses. a wood gol f club head enbod ying a | am nated upper surface and
et aurfage §61eéw§a?-rf<h@@rm%sﬂﬁﬁ@aath@e@r:tal CPﬁ'Fh@)FH@rf sHga¢%i nf orce the | ami nations
and to keep the body from del am nati ng upon inpact with an unusually hard
obj ect, allsolPhtens 3,08k88Gcthd HF4nuly toiRagar evad., disciobea gbifklubdmdd whgoaledt 1 s
connected to the sole plate at the keel and tightened to conpress the

| am thedm Sstic having Y. stk P8 ERB e Bned by arlbi@fhabQreBRInN Rk &4liPS EEmBaeaden

gol f club head having rc. ~~ovab,iy i nsert ed wei ght adj ust mentf menbers. The

ceotrar UePRE %if%P kol g %u%%eaﬁ*‘é{le&l f?%@%&ﬁéﬁ@ e crown

to toe axis, 1'he weight adjustnent nenbe in_place by the use
of RAMANgShy f»qdrf@éﬂw lﬁwaﬁbauyﬁa?eeﬁorfaﬁﬂéarnégk FPr %ﬂ%@rﬁaﬁt%s@eﬁwh@%@ to form

the faceplate. The capsul es have openings on 20 a rear surface of the club
iheacheait hhe saading ctanqnt pudfereblademgdetweead) istd § hen weihgdtknesseans. U. S. Pat ent
?,p0.194 to Cark discloses a wooden golf club head with wei ght adj ustnent

means. The.Sgphiench ubs beoieh Vinebudas adistidyesEiiIRiv ¥41E blusihdashaAkhgl et om f or
hol di ng t he wei ght
shell and a composite striking surface composed of a number of stacked woven webs of fiber.
U.S. Patent 5,377,986 to Viollaz, er al., discloses a golf club head having a body
composed of a series of metal plates and a hitting plate comprised of plastic or composite
20  material wherein the hitting plate is imparted with a forwardly convex shape. Additionally, U.S.

Patent 5,310,185 to Viollaz, er al.. discloses a hollow golf club head having a body composed of

a series of metal plates, a metal support plate being located on the front hitting surface to which a
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PU2056 adj ustnent preferably cast or fornmed integrally with the heel plate.
The heel plate with attached wei ght nenber is inserted into the head of the
golf club via an opening. U S. Patent a 193,811 to Okunoto, et al.

di scl oses a wood type club head body conprised primarily of a synthetic
resin and a netal]ic sole plate. The netallic_ sole plate has on 5FUgg6

sur f HEENG RJACSIRINSEA of BlAsticiHE cRERAsISJE Bached g A af Mmetal SHPRATt PaWd@E 3 conpri si ng
a hoses on the heel side, weights on the toe and rear sides and a beam
connfacwamly ¢dryendioghpateaassbehmsdkivith Addrwardiyalohyex tdarplateatfeint hifting plfte 107 t o
Ckunoto, et al., discloses a golf club head having an outer shell,

pr ef @eRBY YoraRHP ki fSRehr @ cSXVExNBEInG shEsded, and netal weight nmenbers |ocated
on the interiof of the club head” A foamable nmatenal is injected into the

hol I ow in i L up t,0..10 form.th or e. 3 mat eri al
has been pﬁg’%%egggghﬁ%? %éo ggibgl%elsa(fréz l'i’ glsgt@ts é;sc %&f%lﬁ@e%ﬁ#r?é%%%ﬁ heat ed
to cause the foamable material to expand thus hqlding the, weight nenbers in
posi $king;face plate Seheaan thycirlsag farePide 1SfetaP 2B HIFHY ar@ag%i ;i the sp i giubrnsagy

pushi ng the wei ght nmenber into the inner surface of the outer shell. U S
Pat ewtth &.qumity®83illeomSteniatingh¢ osesr pomumdb fithpelugdledd.cl ub head wherein a
female unit i5is mited with a male utut to forma unitary golf club read.

The fenal g .3/ Patent 8/588 088 % KRRhEM QlsclR9éd d @Bo@in doMecl@®héaddddy rbiaascats, i s
preferably conposed of plastic, alloy, or wood. The male unit includes the

strugctt | 0 f . Dl 3 § - b ,Striking
pl at%&% evﬁ%ééfﬂéstg Cecﬁ@r?? lsté.)m%ezlalrm eeaﬁﬁ?# Bﬁgéé %&gﬁ%ﬁﬁﬁt%ﬁlf"gﬁgr eat er
wei ght being preferably conposed of .a |ight tal alloy, The units are

mat e‘H’-%F“‘Hé*I‘%H“‘P‘HG‘gF‘F‘F@rtKﬁf B8RRI AR Tt P AERAOTETE abhb? M5B 165 ashacet ent

~. 398,93~ to Katayana discloses a wood golf club head having a striking
If0ac eowhdesiends substaatigliy parlldl vathsthe iffoanfpce at thealutohdade end of the golf club
head is nearly equal to or heater than the height of the striking face at

t he cent ey PPatehes 0k UbsNeATiadésd dbscidiat @!gblfNWﬁeréi,ﬂtBQscﬁB?_lét@, fadeldter n
di scl oses a club head with a rear portion conposed of a [ight-weight netal

SUCh) 8 TPGRORIMorth S o PRl MITRRIe a8 el L BUBAE By

oses a anci ng er ‘conmpose persinmon or a
simlar 5 wood material, and a shell-Ilike body co sed of alumn
at t FORRPSEDCTORA 15 AMaGE gy Ure wh Y P*Fﬁ"e“’l%tﬁ%é(sfo‘a%n%&@ﬁo SABPFSIRG é%
interpreted by the United States Golf Association ("USGA"') and The Royal
and h&adi ent Gol f C ub of Saint Andrews, set forth certain requirenents for
a golf club head. The requireri~nts for a golf club head are found in Rule

i4 and Appendixicht 5,0M1,69NR) BS, @ de9GEioeéd ORo 0w tReri Bulrefisdfea&altfersatie
avai |l abl e on the USGA web page
metal casing of the head is composed of at least two openings. The head also contains a
composite material disposed within the head where a portion of the composite material is located
in the openings of the golf club head casing.
U.S. Patent 1,167,387 to Daniel discloses a hollow golf club head wherein the shell body
20  is comprised of metal such as aluminum alloy and the face plate is compnsed of a hard wood

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

endwise at the striking plate.
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10 at www. usga.org. Although the Rules of Golf do.not expressly state
specific paraneters for a golf club face, Rule -~-le prohibits the face
fromhaving the effect at inpact of a spring with a golf ball. In 1998, the
USGA adopted a test procedure pursuant to Rule 4-1 a which neasures club

face COR This USGA test procedure, as well as procedures |ike it, PUs be
used to mBaSuPaery 3,803 o Shrveridisciysehd gefih chubdiepd having abrickst witk saloged! many

variations of multzpic material ciud i~~ads, the prior art has failed to
pr ovistking plates ifgrneedrintegrallgithaztath Ahdeast ovetdf the plagh hap s embedded Rivnghta and
greater forgiveness for the typical golfer. BRI EF SUMVARY OF THE

| NVENTH R, ggggggg aT&ﬁofJbﬁsﬁ}ﬁstQm%%{éhpﬁle%SQVi des a golf club with a golf

cl ub head having a netal” najor body and a |ight-weight mnor body in order

to provid | f ea i.th a hi nt of 5.inertia and greater

f or gi veneg’é.g ' %Emgfbﬂb%ﬁtﬁﬂﬁgéﬂosﬁf é"%?b?%g#?%WQ%CM%%/C%%%i’*F gﬂ&\?ﬁ’%g | of t
angl es greater than thirteen degrees, and ranging up to approxi mately

t §\enlh?af¥g 1SRe Yewia sasing o whick pdyminalgd gremigrads magrensk Aotheetrf cORWSEER i nventi on
is a golf club head including a major body conposed o f a netal materi al
and aatrudis smbskquentip ayerdd ovér the npenimgstdltheniatrendted mertiber aaj meral dsihg thas a
10 striking plate section, a return section, a sole section, a ribbon

sect cRRe aﬁdh@%ﬁegg%g if @6 toPof th'B?A%tek%éﬂs{we PoXeeisIB&] inSdhdastcAnt Rbigddness in

t he range of inch to 0.250 inc The return section has a thickness

coct 1O A e s BouRE Po Spn R S Sl g 3R 2808 Sl

section of the major body. Yet anaother aspect of the present invention is a
gol f MEMST in2taGhipgSally &t the oy greing Ak the head snplasedripto yaeid @disakdad has
a maj or body conposed or a netal material and a m nor body conposed of a

b ur al i ty Uo$. Rutgrest, 3577, J40ee hempsar diseledts iarandagodDdlilel hexingmiisidyingshel | . The
mayor body has a striking plate section, a return section, a sole section,

a ri pheRae@abptufbet dd BRI SERiufee T B RO RAGEOWR Section
and a ribbon section. The mnor body is attached to the | edge section of

the pmj:0k,: Al A r t thirteen 20
dogr aRER e T EerdR bodk M Bl B R L R e DR
through the center of cavity i s greater than 1900 grans- centineter
squaf gl 1%%66%%%&@ fRe FOFniof i §lab hPdurharni 1t SRPNAXIES 1 Hesalsplatpat Bent er
of gravity is heater than 1000 granms- centineter squared. 9 PU2056 Havi ng
bri eké¢e) aniégghtehatiotdompuese slenlamiimariens.i on, t he above and further objects,
features and
15 U.S. Patent 3,857,066 to Belmout discloses a wooden golf club head having removasiy

inserted weight adjustment members. The members are parallel to a central vertical axis running

from the face section to the rear section of the club head and perpendicular to the crown to toe

axis. The weight adjustment members may be held in place by the use of capsules filled with

polyurethane resin, which can also be used to form the faceplate. The capsules have openings on
20  arear surface of the club head with covers to provide access to adjust the weight means.

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

means. The golf club head includes a tray member with sides and bottom for holding the weight
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advant ages thereof will be recognized by those skilled in the pertinent art
&-omthe follow ng detail ed description of the invention when taken in
conjunction with the acconpanying drawi ngs. 5 BRI EF DESCRI PTI ON OF THE
SEVERAL VIEWS OF THE DRAWNGS FIG | is a front view of the golf club of

the present inventjon. FI.G otto cluy LHl'(l:?f
FIG aﬂJ“S%e‘%Pﬁfe@’t"{Y@Fte"érfOE‘i*iZﬁ’e‘ g@o\}b %%§|Rlat61 EJS Hg“adﬂ%F “ﬁ%c%“a&hedm G

=I is a toe side plan view of thet}qlolf club head of FIG 1. FIG ~is a top
pl an weighw edmberes getrtedcintenthpdeatl of thepdf club v @ ogeniing.a heel side vi ew of

the golf club head of FIG 1. FIG 7 is a top plan view of the golf club

head of tN@SpPas®,193YENoi Gkumdkd, éral. QiscloseSa o6l Gffe-chehdadrtaldy Tew al ong
line 8-8 of FIG 7. FIG SAls an |solated view of circle :~ ¥ FIG 8.

FI G cﬁﬁphgecﬁﬁhﬁ tEJLﬁfsoFl ;ﬁ”?teg'f'hghﬁtalﬁc bSle ?ﬂlte?l?(ﬁ o%ded

Vi ew 0 e COITDO en e go t he present ven

Si de p a gol.f club af the resen t|on
B S uttReAor Rt é??ﬂe 'ty te&ﬁ@# QUL ReTbeps gt rgﬁ%ab? % gol f
club of the present |nvent|on illustrating the Z axis 1~ and Y aXIS
PU20 B6elmids, weighitsomthe tomandylearsidescand afbeammonieqsingtheowveights anddwossit i nventi on

illustrating the test frane coordinates XT and YT and transfornmed head

f r aneydaiyrdinaU Ss Penes) 61 &H7 ol Gurhdid, brsa/a disoRs@ndigolf €ub Gkad heigodd ¢l ub of
the present invention illustrating the test 5 flame coordinate ZT and

tr an%ﬁ@i‘ @'Féil ??e?fgrafalrgacgﬁ'g?@%g* E&%c&?x@%d%zl@e@ht%ﬂl&r@ lf)cfa?' oPihgne view

of the lub h esent invention ilfustrating the varration

i f Ssea M rEg Lot ﬁgﬁn@‘)d' TG i GRS ROt Br Ty R ed 30,

The qgolf club 30 has golf club head 40 W t h a hollow interior, not shown.
E@uga&rﬁgtmwerec Quase H@a@ameblpsnzaersaim bepw inisated ivad the sghd ;ﬂarenmrt@h@ﬂmhe at a
butt end and is inserted into a hosel ~4 at a tip end. 1~ ine club head 40
i s gehibriahd ¥ loamdas edusefthé fuaimmbid mperieind expadrhpoliolbind yhS@eitmembemor body
60. The m nor body 60 has a crown section 62 and a ribbon section 64. The
cl ubiheaghidtin recess/es located in toe. heel and/or back side regions by pushing the weight
member into the inner surface of the outer shell.
U.S. Patent 4,872,685 to Sun discloses a wood type golf club head wherein a female unit
15  is mated with a malc umut to form a unitary golf club head. The female unit comprises the upper
portion of the golf club head and is preferably composed of plastic, alloy, or wood. The male
unit includes the structural portions of sole plate, a face insert consists of the striking plate and
weighting elements. The male unit has a substantially greater weight being preferably composed
of a light metal alloy. The units are mated or held together by bonding and or mechanical means.
20
U.S. Patent 5,398,935 to Katayama discloses a wood golf club head having a striking face

wherein the height of the striking face at a toe end of the golf club head is nearly equal to or
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may al so be partitioned into a heel end 66 nearest the shaft 48, a toe end
6-8 opposite the heel section 66, and an aYt end 70. The major body ~0 is
general ly conposed of a single piece of nmetal, and is preferably 20
conposed of a cast netal material. Viore preferably, the cast netal
material is a stajnless steel materjal or a titaniummaterial suchP%8%ure
tit adreAtsaRan thedsght ol the sEikingsiaehatdhe sentenqfths¢luphgad- oy, SP- 700 ti t ani um
all oy (available from N ppon Steel of Tokyo, Japan), DAT MsSG titaniuml1l
PU2056 al 110y. Batant Minhkerf I, 786, 4452 d d Btee HisofoséBaksluob hdmpwith aTear portibn3 Bet a- C
titaniumall oy available fromRTlI International Metals of OChio, and the

I ke .coMpbgédietd N@nwei%ﬁ%aﬁis%h Roel¥orERinD U Pl Nuin®er { 859998 or gi ng,
wel di ng, form ng, machining, powdered netal formng, netal

i nj et j.Qn- 1 Ng. ro-~chem 1) 1 t i ke, The_smj or body
50 qaptr s s Bl Sl ek R BHlsR g Piemidel ForsBBita ol Beeleffion 35 AP 7 2
a_face plate) 72, a return section 74 extendin Iaterghlg rearward fromthe
upperv e matetial ars a phedl-lakerody sgmppsaderfelimmingm arached e balargngmember.
extending laterally rearward fromthe striking plate section 72, a ribbon
secti on 78eRwdesioiGolfipamblished and iterpssed by tet Umred Bates i f2Adseciggorsect i on
80 stepped inward for attachnment of the m nor body 60. The striking plate

sect i(OUSGA™Y ¥id ThE R¥yd1agd AnéRnPGYIfdlub ¥f Shinc ARERWs RS fdrtifdce@ih The return
section 74 extends inward, towards the m nor body 60, and has a general

CUT VLA RRRATE DGRl 1808 e LulBBh Q% BN P8, FOS: LAY 396HL @nd 4 Nas

a |l eng e~perinmete striking plate section

preferably a mnimal |ength near the center_of the striki | ate section
5. arPOeAxdhsALCOMREF BELHR AR téﬁgu APl ahﬁﬁwb?%%ﬁeg%@\d’@tpme 15 d
represents the length of the re~,irci secnon 74 fromthe perineter 73 at
lbe -abwww.uigatdrg. Stthokgntpe Ruddse f<edf donotiXpressigtistiteaspeei fid' pafampesters fer a
perimeter 73 at the heel end 66 of the striking plate section 72, and a

di st appehb' fabe,R01E DS cRREKIBRS BE f4c? Bdm hieink ae ahdt ﬁarr%facttdm sphihk eHitch pl at e
section 72. In a preferred enbodi nent, the distance ranges from 0.3 inch

to 1.Qdnagh, r : [ | I I abl
L s e s e e e A R e e
wood I f ¢ ad =~0, as nmeasured fromthe periqyreter 73 of the strikin
P ot et GHR B LRk ot eire eGP ot SIS HFh ioweY bpRieis e |
preferred enbodi nent, the distance d' ranges fromO..~ inch to 1.25 inch,

nor e cpibefhes @Ry 0. 60 inch to 0.100 inch, and nost 1 ' ' PU2056 pref erably
0.8 inch, as neasured fromthe perineter 73 of the striking plate section

72 to the Although the prior art has aisclosed many variations of muitipic material club heads, the

prior art has failed to provide a multiple material club head with a high moment of inertia and

greater forgiveness for the typical golfer.



rearward edge of the return section 74. In a preferred enbodi nent, the

di stance d" ranges fromO0.4 inch to |I.25 inch, nore preferably 0.50 inch to
0.100 inch, and nost preferably 0.9 inch, as neasured fromthe perineter 73
of the striki ng plate section 72 to the r ear var d edge of the retug}gzpqS6
section 74. The perinmeter 73 of rikin section 72 is ned as
the transition point W‘&f*gré 8&@&%"3{@%@% ons froma pl ane
substantial ly paraIIeI to the striking plate section 72 to a pl ane
substantially perpendicular to the striking plate section 72.

Al ternatively, ons nmethod for determning the transition point is to take a

pl ane parmaelpeésehOinkBiicht grb¥itiada g&l@&ﬁb%ﬂi 4 B8If éfibaREd RaRh@AencRAmRgAdi cul ar
to the striking plate section 7 and then take a plane at an 10 angl e of

forg b¥a %.E{de?. Iﬂgm@ga Ormid2¢ b8 &'Ara%r ] %@Qgﬂtflaﬁlbﬁfé @aggl acl!ag@#&}eﬁvsf Wher e

t he rees plafne con act: ] or ransition

oi nt ther b deflnlngth perj of the sthln plaesectlon 72.
he mﬁr%ﬁncﬁeéateséors@eﬁséf S@@"E%?f*ﬁsi%ee Brefershigif2imeR NoRgs GRTiag of
preferably a conposite material such as continuous fiber pre preg materi al
( ei tahgles gieetentimwtthirtegn degress, and agingeprio pprrokimately swenty-fedegreanforrinal s f or
| hc m nor body 60 include other thecrtzosetting nmaterials or other

t heeEph asbdC materials such as injection nolded plastics. The m nor body
60 is preferably manufactured through bl adder-nol ding, resin transfer

o1 9F 1, SRSk B et BI04 1Bl s AMERAZ U IR ot

simlar process erre pr oCess, e nmajor b

adhe ive gn the exterlor surface of the Ie e secti pre s-fitted
wi tR metagcsnﬂrw%rmsadvneb ot fnettibas o @ﬂa&éertaﬁeFﬁege%bﬁ@y ffesi ves

inaliquidor a filin nmedium A preferred adhesive is a rlvo part liquid
1@ poxtyikeng platgysedion, agétuivl seanep @lsos WEhers Sothdonesiontand ajedgedseetzame STHBP4A20NS
and DP460NS. Ot her alternative adhesives include nodified acrylic 13

PU2@eitind §lbileGetititisds \eaBickbésh iR thePRBEAND. 0 1@ iseh 800.05®@hchh@hd Migareainh.
Al ter natlvely, foam t apes such as Hysol Synspan may be utilized with the

Pr egg Huﬂéﬁ% 1'11QPC gﬁge%%‘ﬁno ggbfo'f?@s{xégln'cigae':&xgi% wﬁgéh preﬁerab iofl4gr body

60 over aps sect’i on y ranges tom
0.10 jinch to. 1. |nch raI esfromO 40.inch to 0.70 inch,
and? |”§g%§ff°tlﬁPe18-g‘Fé’B‘P9“?P Té{ﬁ PUISEEIR @@W?OEY ‘ef erabl y i nward

fromthe exterior surface of the maj or body 50 toward the hollow interior
46 & di siteherother a5pe 08 Hressht memmsga.,nif +lutnioe cinzet 9168y hexom 3 nch ¢ o
0.040 inch and nost preferably 0.035 inch. The edge 195 of the major body
150 deireriengst ¢i0B heavadsth ©lhjst Bodecdmpuatd bhe meefl gevaelt kthdn n8hor bddyannul ar

dap 170 is created between an edge 190 of the m nor bodv 60 and the edge

195 ?rrlgya T. § t t hat
pr e?%@aﬁegto?g gesH{Tyr o) %S gg relﬂrﬁ0 @?gﬁygéiﬂtgaﬁﬁggoﬂoﬁ?se@pﬁg?e?ggb?l;}ﬂgr om 0. 050

i nc refera

e BadPha e iR g S%ionr B5Rh ARGy 8le Srliohos chiH sssBo e B8 ai i o &

section. The minor body has a crown section and a ribbon section. The minor body is attached
to the ledge section of the major body. The golf club has a loft angle greater than thirteen

20  degrees. The moment of inertia of the golf club head about the [zz axis through the center of
gravity is greater than 1900 grams- centimeter squared. and the moment of inertia about the Lyy

axis through the center of gravity 1s greater than 1000 grams- centimeter squared.

9



m ni mum bond t hi ckness between the interior surface of the | edge section 80
and the overl apping portion of the m nor body 60. The bond thickness

preferably ranges from0.002 inch to 0.100 15 Inch, nore preferably ranges
fromU UO- nth to 0.04U inch, and is nost preierabiy u.v i5~ inch. Liquid

adhesi ve f erabl ecuyr the m nor body 60 to t edge. section 80° of
Che ey or FISGE 1Y ARETHHG T Sect) BRnDMh i e e R SEissS, teailana s
convex toward the sole sectjon 76, and transitions into the ribbon section
64. Fheanieshersé Mildhe gerogriged by Bioye pabedin the pramaset arhirom theolloswieg: of
0.010 to 0.100 nth, nore preferably in the range of 0.02 inch to 0.070
i nchdeteitehdesoriptiqar &ff the advlentiomwhéretak em geconfurtidi? 8-thrihé adcentpafiflg dfsHngsand
nost preferably has a thickness of 0.033 tnch. The nbbon section 64
preferably has a thickness in the range of 0.010 to 0. 100 inch, 14
PU2056 nore preferably in the range of 0.025 inch to 0.070 inch, even nore
ﬂgeferably in the range of 0.028 inch to 0.040 inch, and nost preferably

s a thickness of 0.033 inch. In a preferred enbodi nent, the m nor body 60

ol i o5, " SuchBRIERTESGUBION OF SHEFRE URR AL HBOY S TRRB UGS a5

Conposite Golf Head And Method OF Manufacturing, which is hereby
i ncorporated by reference mits enrirety. The sole section 76 of the major
body 50 is generally convex toward the crown section 62. The sol e section

76 al t er natd velsy: RaS vibw BEGS SofrRIutAy i8S hsaH: i¥fenfog0l € pl ate thereto: The
sole plate is preferably attached wth a pressure sensitive adhesive such

as a poly yJ ene_foam.acryli c adhesj v, ol.d by the 3M conpany. The sole
plate is t ‘féelrséiﬁqoyogb‘ﬁﬁ‘gsog eo$°][gdf1?g‘ﬁ?d ?A&Ig'hh' metal such as al uni num
titaniumaor titaniumalloy. Alternatively, the sole plate is conposed of a
Hur abl e pFYat3 s reatside; aew of the gob) dubphepddthd§G- have graphics thereon for
designation of the brand of club and loft. FIG 9 illustrates the holl ow

i nterior BBS.cfistaitee sideblaneady 42 thefgolfirdutpheadetFIGnlenti on. The |-~osel 54 is
di sposed within the hollowinterior ~ti, and is preferably integral with
timii-~aj prGis is-atp ﬁ&n vidie ohgalo1 RAuY BeddlgfFeGapl y cast with the mejor body
50. Additionally, the hosel 54 may be conposed of a non-simlar nmateri al

that is | gght. wei,ght . . se e i : i-ng or ot her nechani cal
securing Fggh(snllg%u%gl.Slggﬁlgﬁ’logvvﬁ? ﬂ?l(g?%uggb%(?&?ﬁg'%bsel 54 is defined by a
hosel wal | G’LZO. that forns a tapeifiscg‘g) tube fromthe, aperture 59 to the sole

section 78IC-Thé adppianagey of Hiegs begd\iif the Resenh PSR GThsert 1? 1 that is
di sposed within the hoses 54. Such a hoses insert 121 and hoses 54 are
descri bedfiln Scio-aperdisagidoal BewRaomntineApPloif €&biDn Nunber 09i 652, 491, filed
on August 31, ?000) entitled Golf Club Wth Hosel Liner, which pertinent
parts ar eFl@raedi dnnedaRanaieds xcld A of FIG. 8.
FIG. 8B is an isolated view of circle B of FIG. 8.
FIG. 9 is an exploded view of the components of the golf club head of the present
invention.
20 FIG. 10 is a heel side plan view of a golf club of the present invention illustrating the Z
axis and X axis.

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

10



reference. PU2056 As shown in FIG 9, a rear weighting nenber 122 is
preferably positioned within the hollow interior 46 of the club head 40. In
a preferred enbodi nent, the rear weighting nenber 122 is disposed on the
interior surface of the ribbon section 78 in order to increase thg.mament
of §na@@&ﬁ{a and control the center of gravity of the golf club head 40. A
heel Wei ght'i ng menber 123 is placed adjacent the hosel ~4 on the interior

surface t he. sol e secti.on 76. ve t hose skilled in the pertinent art
will recg:éﬁi bisfzgnt g "t‘?‘ﬁﬁgﬁ %Eﬁ@fmfﬁge H{Sﬁ%%ﬂ%veﬁﬁwg&‘s%%@eitﬁt ot her

| ocations of the glub pead -10 in order to influence the center of stavity,
mondramegfoordieates ¥, ant Yo uhd transitraredriteag frapercoprinatés Yhenddfs cl ub head 40.
The wei ghting nmenbers 122 and 123 are 10 preferably wei ght chips thickened

areas of Fi@el Rjsof tob @Ay vielv & th¥ebgbtubTitiepresdnt &t ehor NRstraiBy thetesb ur f ace
of the major body ~0. Those skilled in the pertinent art will recognize

§ a0l \Sordth D 29 GAE L SRk Sl Byl 3266 8. an opt [ onal wel ghti ng

er wt rng fromthe scope and spi of the present invention.

FIG 1'__jJllustrates the variation in the thickness of the strikjn | at e
Secti on FIG! M o plangriay bl the SO\etil Biid OB e iEent BaBAGR AFFBIREA | nt o
elliptical regions, each haviy a different thickness. In a preferred
enbueliiationt in fiage thigkness fordnegmplodimensecti on 72, the striking plate section 72
has an central elliptical region 102 which preferably has the neatest
t hi ckness that ranges from0.120 inch to 0.100 inch, preferably fromO. 11 ~
inch to 0.10 inch, and is nost preferably 0.111 inch. The central
elliptical region 102 preferably has uniformthickness. A first concentric
20 region 104 preferably has the nest neatest thickness that ranges from
.110 inch to 0.09Q.inc f fr I 0 0.094 inch. The
1(?irst concentric rgﬂ#ﬂﬁﬂgggbgﬁgkggtﬁ?§(ﬁ$g %ﬁg§8h§f£%&thickness fromO0. 110
inch to 0.100 inch. A second concentric region |06 preferably has the next
1~ PU2056 greatest thickness that ranges from 0. 100 inch to 0.080 inch,
preferably from0.095 inch to 0.085 inch. The second concentric region 106

pr ef er ablag sho@nsh FIGHN -9, ddif KB @Sgentfaliindesidiifled MTThOEIS ORB Jon@ha A third
concentric region 108 preferably has the next greatest thickness that

ran i : 0,d ; . ' . 073

| e R i D b SR B L EAT S0 BT B eness
from0.090 inch to 0.080 inch,. Afirst periphery region 110 preferably has
t he Bk, ah et ehi B sad S isthaeii sneB RoR 54585 SR 1o 0 061 1 nch, The
first periphery region 110 preferably transitions in thickness from 0.080
1 nch to 0hovbiheath0 5 ganewlld compopdediywpgginganatR apnapebed 30 #uls manaini f or m

t hi ckness that rar_ges from0.050 inch to
body 60. The minor body 60 has a crown section 62 and a ribbon section 64. The club head 40

may also be partitioned into a heel end 66 nearest the shaft 48, a toe end 68 opposite the heel
section 66, and an att end 70. '
The major body 50 is generally composed of a single piece of metal, and is preferably
20  composed of a cast metal material. More preferably, the cast metal material is a stainless steel
material or a titanium material such as pure titanium and titanium alloys such as 6-4 titanium

alloy, SP-700 titanium alloy (available from Nippon Steel of Tokyo, Japan), DAT 55G titanium
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0.080 inch, and nost preferably 0.070 inch. 10 In an alternative

enbodi nent, a central elliptical region 102 preferably has the greatest

t hi ckness that ranges from0.120 inch to 0.100 inch, preferably fromO0. 115
inch to 0.105 inch, and is nost preferably 0.111 inch. The central

el liptical region_102 preferaply has upiformthickness. A first Eg#eéntric
" ecPY aHeUatIF Soar Ry Sieed of kit 1epagy Lai &:3r) Betpdciiasiim wiay Failels Torom
0.110 inch to 0.090 inch, preferably fromO0.104 inch to 0.094 inch, and is
nosRTpheéraatairiay Mebals o Pkioyadd the likpe Aleheatiyelyethe amjor Hdllypmafter abl y has t he
.. ext grsatest thickness that ranges iiom0.069 inch to 0.061 inch. The
var inghifaetubdd thitigh %r‘gh@?ﬁ/@ld&ig,Ff&?ni.ﬁ%%ifdhﬁlﬁn@'p@%e&%%ét@lrfoﬁﬁin%! meis for the

greatest thickness to be distributed in the center 111 of thé striking

pl 1] QR 12 g : neiN exibility of the striking plate
sec ec??li g%l‘é\}gllnéhe%%ﬁgg%&?\gg&trﬁgdﬁ’g%&sggr%gegy loss to a golf ball and a

reater coefficient of restitufion. 20 Preferably, the jmajor body 50 is
cast Fro W%rl?oaiéé@@ewaﬁa}/% B § gdrgatpﬁ%ctw@(?lsqugﬁeq@s}{er%gs gasting
nmet hod. The netal for casting is preferably 17-.~ stainless steel.

Addfaté piatd) 7dea fetatn secttomBnextersting lategaliyhesarvwdrd frobottly usperipsoimeths of theni ng t he
maj or body ~0 17 PU2056 $om a flat sheet of netal, super-plastic formng

t hestARINGp 11O SEtiSR 70! £B18 sédtidh ThRBndRiz 18Ry redFvaRd RbMAhd fEkIRIpPte body SO
froma solid block of netal, electrochemcal mlling the maj or body SO tom

a for r.e-f.or d-d 1 ' t, fiys tpods
i nc ﬁgchgé?faf%ib?)g n e%%d?én%ﬁ??@g%ﬁ&gkgdﬁ g]eﬁ%is%%g 0sn f@ a9|8 élﬁe %%é%f?@a% e face
t hi ckness face and then S superplastic¢c formng. The present inhvention is

di rEeaneR avard fgottacemgpt HaBeIMHIbORY S0 ThE GRIKESCR AT SEN ‘of typisaHy Basta on

t hereby enabling for greater distance of a golf ball hit with the golf club

10heapluxalityt ¢fescprediventheregouent i on. The coefficient of restitution (also

referred to herein as "COR') is deternmned by the followi ng equation: 10 a
= V. ~WC The rebhmWeRIcRI 73 didterids idWid Clowardtaad miedr@ety YO pinidHas b@ehdi@iaCt ; U~ i s
the golf ball velocity prior to inpact which is zero; vi is the club head

vel J I f. &oh - C the 1 S

ol Ui sk g o A o RERALALE O Bl bl T i Reip PRI SBpRTEORnd 12 000
ball fromzthe. face of the club head; and a is the coeincient of restitution
DotREEHTHE ns BN TG SEHE e P Prororphiy vainTadl et iEfahs FeRr
between zero and 1.0 for systens with no energy addition. The coefficient
of thestiking plaie,seetiornf G} and mereas¢saowercie dee @dsf%f andghapead eng 06 14 digtamcel be
near zero, while for a perfectly elastic material) where no energy is |ost

15as drepesuht tof lefghof it de@itn sédi@n Vel ften 26 wdrinteravod| a1 thre. chicd of e ufitieg ent
i nvention provides a club head having a coefficient of restitution ranging

fr QiTu-sBtidn0720 2 YbrarRts dTRARHIHEDHRLRS 78 APURMNcLIRR st 3he SRRALIAES.

section 72, and a distance d” from the perimeter 73 at the toe end 68 of the striking plate section
72. In a preferred embodiment, the distance d ranges from 0.2 inch to 1.0 inch, more preferably
0.30 inch to 0.75 inch, and most preferably 0.60 inch for a 3-wood golf club head 40 and 0.35
20 inch for an eleven wood golf club head 40, as measured from the perimeter 73 of the striking
plate section 72 to the rearward edge of the return section 74. In a preferred embodiment, the
distance d’ ranges from 0.4 inch to 1.25 inch, more preferably 0.50 inch to 0.100 inch, and most

12



The mass of the club head 40 of the present invention ranges from 16S grans
to 250 grams, preferably ranges from 17S grans to' 30 dans, and nost
preferably from 200 grans to iQ PU2056 221 granms, with the three-wood
golf club head 40 preferably having a nass of 203 grans and the Ebgep\%en-v\ood
golf ¢l head 40 preferahly having a pass of 221 granms. Prefera 7%t he
ma; qugqseﬁy Ofomplyas an%aggg E‘&H’g”ihﬁ §ERIBIGT 1349? e shang Diatrseghen? taihee
preferably ranging from 150 grans to 180 granms, yet nore preferably fI'QOn
1~5regrvears etige dfile grrammsectaomd’4rolsta poefefred atmbydib@ht, Shgydistapce hmngestoombody 60
has a mass preferab |y ranging from4 granms to 20 grans, nore preferably

fr oy indf BNB24 Rich InSredBreraB ). FPmich BE 67100 hdhy anld SbosiPrefefdb®y 0 93AchHMRE 9Nt i Ng
menber 122 has a mass preferably ranging from 10 grans to 50 grans, nore

Pectobar e g Bt 875k SRR Rens B o SRR A ket S M 1 15

gram;,, nmor e_pr ef er abl z:bfrom 3.grans to 10 grans, and nost 1Q preferably ~

r a¥e6tiomddt The Ramster dhakie sEiking pate seeticn T4 iswisBred it fRRtion pemkn anpunt
ranging fromO.~ grans to 5 grans, nmay be injected into the hollow interior
46 wherehize mojor bodyiBO tressitietl ffom a phane ctbstantially ghtaillaitotthe staging giteS. 10 and |
O Aillustrate the axes of inertia through the center of gravity of the

gol fecibnii2 hﬁ@?lana_ b@os%ﬁﬁllpfaerbaﬁﬂédh& gt SARInG HALE Section Y2aMdtefnatilBly, X axi s

extends fromthe striking 1~ plate section 7°? through the center of

grayt.t - e L. of I, C ad...20. . zi.-he Y. axis
extéé&rfcﬁs{e?1 ?%%rtc%g%qnggn%r% %g&%lfj glp ﬁ%l?gsot?? L‘%: auélﬂﬁ%gﬁ—_ﬂﬁloot erscg{ijlélﬁglp aé?cent er of
gravity) CG .and to the heel end 66 of the golf_club head -10. The Z axis
ext SRS 2 GRfarlans Remendicaiar hthe SR pigh seRdont Eheaf Ran gkedPige 3@ and to
the sole section 76. As defined in CGolf Club Design. Fitting, alteration

10c 3 cani@bati forty=fivehieEties ioothe papllelaligte @@ the-perpetdiculatmans nVaereghe furgvfive, or

15

center of mass, of the golf club head is a point inside of the club head

det @ghded @thnB Y ohfaers ViR fnbjeRbod i BIsIRE traditidHf pdiMtherebyaE RniRQ kY ferimeedrer3t he
cl ub head bal ances when suspended. A nore thorough explanation of this

def 10 L LoR: of e t-er of gravity is 19 provided in Golf Cub Design,
Fi té@ﬁ%%tﬁ%}nt’eprﬂggibgﬁﬁg Réepair. PU2056 The center of gravity and the nonent

of inertia of a | £ club_head 40 ar referably neasure ing a test
Frane. (e ot P95 SQ TR PTERERY FARREER ABH PG SF HAMHoF ARy AV 7hy . as
shown in FIGS. 11 and 1 | A The center of gravity of a golf club head may
be empestiematssiahsuch 3 contmusus Gberpreiprsg matshial (sebenigenmmaseiiaggemn stal es
t hereon, as disclosed in co-pending U S. Patent

thermoplastic resin). Other matenals for the minor body 6C include other thermosetting

materials or other thermoplastic materials such as injection molded plastics. The minor body 60

is preferably manufactured through bladder-molding, resin transfer molding, resin infusion,

injection molding, compression molding, or a similar process. In a preterred process, the major

body 50, with an adhesive on the exterior surface of the ledge section 30, is press-fitted with the

minor body 60. Such adhesives include thermosetting adhesives in a liquid or a film medium. A

préferred adhesive is a two part liquid epoxy sold by 3M of Minneapolis Minnesota under the

brand names DP420NS and DP460NS. Other alternative adhesives include modified acrylic

-
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Appl i cation Nunber 09/796,951, filed on February 27, 2001, entitled Hi gh
\~lonent O Inertia Conposite Golf C ub, and hereby incorporated by
reference in its entirety. Ln general, the nonent of inertia, izz, about
the Z axis for the golf club head .~0 ;:~f t a 10 present invention wl|
range from 1900g-cm' to 3000g-cm ', preferably from 1990g-cm t oPU2056
2500gpidradhesives suehtas MPSA 6NSpilyo §ald by HEOT-compahy AkSdatively, fodthieapgenent of
inertia, lyy, about the Y axis for the golf club head 42 of the present

| nventd HYEd1 IS yhead tndy MP0d weithhd PreddRBreafdba. Preferably from 9~Og-cm
to 100g-cni~, and ‘nost "preferably from 96g-cn?2 to 1200,-cm-. Table One I|i st

the nonents of inertia,for 35 \\00 ol.f club. h 40. . a 1- d | f ~h~h
nd -0, S BerEeap B oS sagR a8 e TSR0 kit EaiohE %61 o one
Club LYX Iwlzz 3 wood 1937 11 |1Q 2392 20 7 wood 161 96~ 1995 9 wood 1 ~ 77
99 130zpdiatance ki Grhiah preferably gapgep fam G E ingh to pgPaned, maspPichsaiprages ng it i s
believed that those skilled in the pertinent art will recognize the

§er iftam O@dsnadwadht@ineh} amdfis trusspriefevariy DOK inehd Thel lbdgecsadiidrySQisgeefatadlyd t hat
whil e the present invention has been described in association with a

pr efig iadr SARRMLARNT stTsfE the AlafbrObBE50 eVPRd EMIBW intdiot tghacktidie the

acconpanyi ng draw ngs, nunerous changes, nodifications and 5 substitutions

of eguial.ent be nmade therei 1 t f e hrkt and
scopd SRR, oM PR et roE i el BBRE oAt 3E s 008 e goi ng
except as may aBEear in the follow ng apgended ¢l ainms, Therefore, the
enbdeierhesedge PRt ihevaser by 10 daterapnesihe yard digengs bpehthe legdee prction| ege i s
clainmed are defined in the foll owi ng appended cl ai ns. 2l CLAnVi S 1. A

gol f80c|Arbarmaéed gep iPpd issireged BiIRGEGamedgr) 160 df dobymuonpodedd aid the wégal 95
material, the major body having striking plate 5 section, a return section,

18 SQlfeneSAgbot 88y 0.7 TROAMUERGEb 970 88Ca SistaBEOES &ﬁ@ﬁﬂe?éiabl? Fﬁ:g@& frbl (lgp 0! at e
section having ‘a thickness in the range of 0.010 inch to 0.250 inch and the

return cii~on havin t hi.ckn r.angi m..0. inch { nch,
e R AP ARR BB e IR IR OIS A8 bt B o
froma perineter of the_ striking plate section; and a m nor body conposed

of &G ARPUAN2LAERISFYGN TomHE SHIPTEK SWERFF ARG lRdeeseetid ey s8abliit and a
ri bbon section, the mnor body attached to the | edge section of the ngjor
bodynin@Znuriveng dlitkmekubetiveerdthaanteridi agfate otihailerigt sedimneiOantihie steariakping pl at e
section has a thickness
portion of the minor body 60. The bond thickness preferably ranges from 0.002 inch to 0.100
15  1inch, more preterably ranges from U.005 inch to 0.040 inch, and is most prererabiy 0.9150 inch.
A liquid adhesive preferably secures the minor body 60 to the ledge section 80 of the major body
50.
The crown section 62 of the minor body 60 is generally convex toward the sole section
76, and transitions into the ribbon section 64, The crown section 62 preferably has a thickness in
20  the range of 0.010 to 0.100 inch, more preferably in the range of 0.025 inch to 0.070 inch, even

more preferably in the range of 0.028 inch to 0.040 inch, and most preferably has a thickness of

0.033 inch. The ribbon section 64 preferably has a thickness in the range 0f 0.010 to 0.100 inch,
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in the range of 0.05 inch to 0.125 inch. 1~ 3. The golf club head according
to claiml1l wherein the striking plate section has a thickness in the range

of 0.060 inch to 0.111 inch. : . 4. The golf club head according to claim
1, 2 or 3 wherein the mnor body is conposed of 20 a plurality of %Iies of
pre-preg material . PU2056_S. The gol f. cl ub head according to anyUglie of

t he BPECHGIHPIL nihgdangsaf 8i035tineh b el tavem mose prajsably an thegargeaf r angi ng
fromO0.00S inch to 0.020 inch froman exterior surface of the major body.

6. T0e2§aich teDUFOhedy and oosthrafyrabdy basya thrkneds dftded33riackedi ng cl ai s wherein
the striking plate section has concentric regions of varying thickness with

the thi ckpsi ple@tedemibdaRet! the RAn&EHY960 if comiPEsedVrfa phlrdBryTplefsREdi Ng tO
any one the preceding clainms wherein fhe striking plate séction conprises a

e preceding claims wher i . )
" i BRErToieRfy U LR e R B RP R S R Nyt 08 G GRIRLY  a
the first thi , d tric 10, regi havi d

i CRABRSSIer ETo8 MBLAPEES DRNGRHEESIT S, it R PO S B PP eScness,

a third concentric region having a third thickness wherein the second
t hi clnssmtirgy.greater than the third thickness, and a periphery region
having a fourth thickness wherein the fourth thickness is |less than the

third thiTtkdass section 78.of Temgiot bod} $Mis @Qﬁ&aﬁﬁ etk Newhid tBE YroSsebtith

preceding clains wherein the return section has a thickness ranging from
0.0 i . i : e car di n t he
or et B st sledorvily 05 Rlpes 6, HGERR ASRIE LG ATV D00
cubic centineters tao 300 cubic centipeters. 20 23 PU2056 10.. The gol f
cl ubPIRERPIEETBP iagcheg Va2 BRTESU hiensiuye ARG ciuaR A% 2 WA ngiYFFnF AT BTG of
inertia about the Izz axis of the golf club head ranges from 1900

I§r ansihesme sotd tberthes dMarommbany. 246 6olg phatsisqeeferarit exmpyadptalight wdghtineal f
club conprising: a golf club head conprising a najor body conposed of a

net ajuchBs efudhum| MAnRd 6f tite@idih IRy Ndteidtivisiy theWodd flaqs tdrBposed of €t U N
section, a sole section, a ribbon section and a | edge section, the 10

striki : h O I hi ‘] I : : 1.0 to
0. oot e Bl Rkl O ML Bl b BB g S e bR
inchftg 0.%?0 inch, the return section extending a distance ranging 0.25
i ncHPid biand 0l hes from a perimeter of the striking plate section, and a

m nor bod%/ conposed of a non-netal material, the mnor body having a
IG. 9 illustrates the hollow interior 46 of the club head 42 of the present invention. The

hosel 54 is disposed within the hollow interior 46, and is preferably integral with tiic major boay

—
(1)

50. The hosel 54 is preferably cast with the major body 50. Additionally, the hosel 54 may be
composed of a non-similar material that is light weight and secured using;bonding or other
mechanical securing techniques. A hollow interior of the hosel 54 is defined by a hosel wall 120
that forms a tapering tube from the aperture 59 to the sole section 78. The shaft 48 is disposed
20  within a hosel insert 121 that is disposed within the hosel 54. Such a hosel insert 121 and hosel
54 are described in co-pending U.S. Patent Application Number 09/652,491, filed on August 31,
2000, entitled Golf Club With Hosel Liner, which pertinent parts are hereby incorporated by
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crown section and a ribbon section, the mnor body attached to the | edge
section of the major i ~ body; a shaft connected to the golf club head,;
wherein the golf club has a | oft angle greater than thirteen degrees;
wherein the nonent of inertia about the Izz axis through the cen%gﬁﬁgf
gra%k%gckanges from 1900 to 2400 dans- centinmeter squared, and the ment

of 'nertia about the lyy 20 axis through the center of cavity ranges from
900 to 1.100 grans-_ centineter squared. 24, P§$056 12.. A golf club head
conpri si f§SheRdl BIG. Soayea Siepeisad mernber 132 4s igisrablypesiionsd|wighinghe al , t he
maj or body having striking plate section, a return section, a sole section,
a rhdlonintertoridorefainiclab heatigdd. sleatrireferred hmbsdistent, Khagpapivaightisg otenter havi ng a
t hi ckness in the range of 0.010 inch to 0.250 inch and the return section

haviImis Aidpbsetksieme initaRer stgfats 6Nhe riBB&h tde6ibn 178 i orfeP td MEfkasd e nioPieAt Bf
section extending a distance ranging 0.25 inch to 1.5 inches froma

Per @Rfa%d%n&@leth? Lokl &%@1&]@@{%&5&85 3Eﬁ%¢ie.§?1gﬁ]ﬁwg§i%§x§‘gefn§mibgé’ﬁ3d a

di stance ranging from O rior surface of
t he, mgj or body; and 10_a m nqQr hod o] ed of a.pl ity of plies of

pr el ﬁ%ﬁd ﬁ%ﬁ%%t &e haspled NPt RS MF%@P e spl8 aRcticitd ?ﬂmaﬁ‘@r,ath?ﬁebbon
section, the mnor body attached to the | edge section of the major body

wi t$kilded indiog pertidérs sinvelll retegnidertbat addidipnhlaweighting mhinbkrsesay beplgiedgn f r om
0.010 inch to 0.070 inch; wherein the nonent of inertia about the lzz axis
t hr @hgtlot dins entirrclet hadani ih Yorder 1o Rifigescef the Bt &Y droviBAHInWnasEmekRNt | Met er

squared, and the noment or inertia about the lyy axis through the center o
1_‘ Agf%&g@g@g@%&g@% g%ﬁ&g Rl ?A(%TB'_HL%@&%HE Rlent A BUnd493 ard® AU Y
10  preferably weight chips thickened areas of the major body 50 or weight chips welded to the
interior surface of the major body 50. Those skilled in the pertinent art will recognize that other
high density materials may be utilized as an optional weighting member without departing from
the scope and spint of the present invention.
FIG. 12 illustrates the variation in the thickness of the striking plate section 72. The
15  stiking piate section 72 is preferably partitioned into eiliptical regions, each naviuy = different
thickness. In a preferred embodiment for the striking plate section 72, the striking plate section
72 has an central elliptical region 102 which preferably has the greatest thickness that ranges
from 0.120 inch to 0.100 inch, preferably from 0.1 1‘5 inch to 0.105 inch, and is most preferably
0.111 inch. The central elliptical region 102 preferably has uniform thickness. A first concentric
20  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. The first concentric region 104 preferably transitions in
thickness from 0.110 inch to 0.100 inch. A second concentric region 106 preferably has the next
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10y >r ArCr hsarsél]ftrthtwegmoyi}qlwaq W@hﬁéﬁ]@éﬁﬂ% ¢4 areﬁqgfl&y has the greatest
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]calcalt

t Miyclaisss/hQrangesxdyay PHZ0AachGO{q. 140 theh, JprgfedaBly fromrinpld MEl jc@WiakbaV] ca] caV]
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uCX} xsnid _Z]]ca]ca]ca]l ca] calca]ca]ca ca] ca] cal ca] ca] ca] ca] ca] ca] cal ca]ca]ca

Bed éHT@a]l é%‘]@a]) cnghe BIed Rl |fog] Qé}%‘: SRR (X9 IaFR- RS 1 HOSFFHeREY] ca] ca] ca

] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calca

15 ] capgajma) aglenpREYyré oh At prefernolyAh o] eal grabiest] iomkoesh ¢Iaa]tca]gcaﬁom] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca8:

>ABI0KS kdchQB0WE 1 (ihcr THR%eak&idn) m. tﬁ@%dl&efs) of th& il o Dlatd Safen e Ao 0%
UR () - S10% U&' ()- Brux/ i K- Y$s$10% U&' ()-1" $10% U& ()-1 :$10% U&' ()- FL! 10%

U&th(:)grg{’&#fh%n(s%s o @EOMAHE UG 1 % € ?1’ of kS sglﬁng’l'&é?e%ct@n 72 thereby

enhancing the flexibility of the striking plate section 72 which corresponds to less energy loss to
a golf ball and a greater coefficient of restitution.

20 Preferably, the major body 30 is cast from molten metal in a method such as the well-
known lost-wax casting method. The metal for casting is preferably 17-+ stainless steel.

Additional methods for manufacturing the major body 50 tnclude forming the major body 50
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@9%$10% U&' () - YOMB1Q% U&' ()-Y-"10% U&' ()-3+ 10% U& ()-Sf)yl0% U& ()- & MLO%
U& ()-f(bCFY4"10% U, 109&' () - #109&' ()- #109%&' ()-FS#L10%& ()-!", 940%& ()-10
Ul0 U10 U f dEbCFY4"10% UFg#10%& ()-:' 109%& () -

0%&' () 10%&' ()-I $109& ()-,3"109%& ()- " >dEbCFY "10% U) 109& ()-""'"109%& () -
%&1 =" | 109! % #100/&' gp 109 ( 5B L 10 PU2056
10Y £a ihe& 2 %Ezl 65‘E°§?laf 14 r(x)mc major bo om a flat sheet of metal,

90f 10%&' ()-- $10%&' () - +" 10%& ( z (5uV7/ 10#10%t& ()- #10%m& ()-!10%m& () -
| ToAghBug the @00kl (S)0- from %0 c(c)of megil i€ ochemical milling the major

10#° #10%1& () - 3$10%& () - &10%& () - 10%& () - #10%m& () - F#10%& () - k&~dE7/
10#-bb&9 %0 & o) a Forkéd Pirh) ard' 1&Ke A chri g h OHeds. (Yet fhkBomntethdds include
#10%r& () - 6xnb@ 10! "109%& ()- 10m 10m 10nY6s10%m& () - S210%1&' () -0

Y0 idn BW@&M&M @eets to yield a variable face thickness face and then
5  superplastic forming.

The present invention is directed at a golf club head that has a high coefficient of
restitution thereby enabling for greater distance of a golf ball hit with the golf club head of the
present invention. The coefficient of restitution (also referred to herein as “COR’) is determined
by the following equation:

10 e= =y
U, -U,
wherein U, is the club head velocity prior to impact; Us is the golf ball velocity prior to impact
which is zero; v, is the club head velocity just after separation of the golf ball from the face of the
15  club head; v: is the golf ball velocity just after separation of the golf ball from the face of the club
head; and e is the coetficient of restitution between the golf ball and the cluu race.

The values of e are limited between zero and 1.0 for systems with no energy addition.
The coefficient of restitution, e, for a material such as a soft clay or putty would be near zero,
while for a perfectly elastic material, where no energy is lost as a result of deformation, ihe value

20 ofewould be 1.0. The present invention provides a club head having a coefficient of restitution
ranging from 0.81 to 0.94, as measured under conventional test conditions.

The mass of the club head 40 of the present invention ranges from 163 grams to 250
grams, preferably ranges from 175 grams to 230 grams, and most preferably from 200 grams to
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10! @ 9$109& () - $109& ()-!109& ()-109%& ()-f $109%& ()-9! 109 ()-BU dEM@
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" 10‘V Y LS

10! + \’(90(& @h%(%ég) Agb prﬁ'p;@lx jm@pg,&@@/ﬁs ef 2211@29@s( )Prglferably, the major

$10%&' () - O##Sh$$$SSSxmb@ 10! " 10%m&' ()- 10 10

10YA10y&0(Has 201B@angjng BA0 %R0 Eyams oA grymS Ieawipesieniblirangioy ol Bars’ () -
L$10%m& () - 3! 10%r&' ()-! 10%m& ()-3F 10%r& ()-3@10%®& ()-&C "' P(()dEmb@ 10! f

t;$18%g%56618c9 A b:/g:eféﬁEar:% FEQABIE fom $3.9 mas(th -1 66 $2LA0&nd hrost preferably 161

o, gige ‘f‘%“i%fﬁ?%%ﬁ%‘ﬂ%f%%%%‘ R %%m‘g‘%%%@%&%zgé?m o

2! 100%% #10960& () - ?---S %.: F" 10‘%4 %‘%ﬁ F110%4| & () -
f S& RS OB % |11 ¢ jgranss, ag WF TS Y E‘e@’i’ow B3 @
910%4| & () 3 "10%4| &' ()-F$10%4| & ()-9%40%4| & () - Ff #10%4| & () - 1&11@2233dE @
10/ 11094282 myass pgforsily&atging from 10 grams to 50 grams, more preferably from 30 grams to
F+$10%}| & () -3) #10%| & () - 3&f #10%| & () - $&10%}| & () - 3\ 333334_44bC 10F3 ! 10%
h&' (40 Bheanki&nst plefd@bbyIBg’ drims. The heel weighting member 123 has a mass preferably
ranging from 2 grams to 15 grams, more preferably from 3 grams to 10 grams, and most

10  preferably 5 grams. Additionally, epoxy, or other like flowable materials, in an amount ranging
from 0.5 grams to S grams, may be injected into the hollow interior 46 of the golf club head 40
for selective weighting thereof.

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

As defined in Golf Club Design. Fiwting, Alteration & Repair, 4" Edition, by Ralph
20  Maltby, the center of gravity, or center of mass, of the golf club head is a point inside of the club

head determined by the vertical intersection of two or more points where the club head balances

when suspended. A more thorough explanation of this definition of the center of gravity is
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10%{ & ()‘rg%gi%ﬂ}ffg?f(%fa‘ﬁ’o%ﬂ{i&h? fomeRh BbRErtR)of 4 sabchi head 40are grelrally: 10
1 %40% & (
" 10«!1@3@?@“@93 psingsa b &y () - V105, and yhenapefimaed jo Fiwdobiee (1 ¥ atove @ @ ax
A @10 #10%r& ()- ! "10%m& ()- 10( 10( 10(6s10% & ()- F410% & () -
2 $3RRIn(BIGS<ANAABIPRRJ Eh@enter of gravity of a golf club head may be obtained using a
1010%&! () flo%r& () &109%r8' () - 10%r& () -, t 10%& ()- $10%T& () -

%g%n& 0 10%7& ( y 10%@%%@@04135 the rl@x/d‘i&d.(s):ro@d in co-pending U.S. Patent

BN Bk P A ) S A, =

Composite Golf Club, and hereby incorporated by reference in its entirety.

[n generai, the moment of inertia, [zz, about the Z axis for the golf ciub head 40 of the
10  present invention will range from 1900g-cm’ to 3000g-cm’, preferably from 1990g-cm? to
2500g-cm”, and most preferably from 1990g-cm* to 2400g-cm”. The moment of inertia, Iyy,
about the Y axis for the golf club head 42 of the present invention will range from 900g-cm?® to
1700g-cm?, preferably from 950g-crn2 to ISOOg-cmZ, and most preferably from 965 g-cm2 to
1200g-cm”. Table One list the moments of inertia for a 3-wood golf club head 40, a 7-wood golf

15 club head 40, S-wood golf club head 40 and 1 1-wood golf club head 40.

Table One

Club Ixx Ivw  Izz
Jwood 1937 1110 2392
20 7wood 1561 965 1995
9wood 1577 991 2034
11 wood 1379 1001 2049
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a minor body composed of a non-metal material, the minor body having a crown

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

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

in the range of 0.055 inch to 0.125 inch.

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

the range of 0.060 inch to 0.111 inch.

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

20 @ plurality of plies of pre-preg material.
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5 plate section has concentric regions of varying thlckness with the thickest region in about the center.

7. The golf club head according to any one the preceding claims wherein the striking plate
section comprises a central elliptical region having a base thickness, a first concentric region having
a first thickness wherein the base thickness is greater than the first thickness, a second concentric

10 region having a second thickness wherein the first thickness is greater than the second thickness, a
third concentric region having a third thickness wherein the second thickness is greater than the third
thickness, and a periphery region having a fourth thickness wherein the fourth thickness is less than

the third thickness.

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

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

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

head has a volume ranging from 200 cubic centimeters to 300 cubic centimeters.
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11. A golf club comprising:
a golf club head comprising
a major body composed of a metal material, the major body having
striking plate section, a return section, a sole section, a ribbon section and a ledge section, the
10  striking plate section having a thickness in the range of 0.010 inch to 0.250 inch and the return
section having a thickness ranging from 0.020 inch to 0.250 inch, the return section extending a
distance ranging 0.25 inch to 1.5 inches from a perimeter of the striking plate section, and
a minor body composed of a non-metal material, the minor body having a
crown section and a ribbon section, the minor body attached to the ledge section of the major
i35  body;
a shaft connected to the golf club head;
wherein the golf club has a loft angle greater than thirteen degrees;
wherein the moment of inertia about the Izz axis through the center of gravity
ranges from 1900 to 2400 grams- centimeter squared, and the moment of inertia about the [yy

20  axis through the center of gravity ranges from 900 to 1400 grams- centimeter squared.
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5  striking plate section having a thickness in the range of 0.010 inch to 0.250 inch and the return
section having a thickness ranging from 0.020 inch to 0.250 inch, the return section extending a
distance ranging 0.25 inch to 1.5 inches from a perimeter of the striking plate section, the ledge
section is inward a distance ranging from 0.005 inch to 0.020 inch from an exterior surface of the
major body; and

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

wherein the moment of inertia about the [zz axis through the center of gravity

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

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