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

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

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

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

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

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

BACKGROUND OF THE INVENTION
Field of the Invention

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

Description of the Related Art

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

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



could lead to greater flight distances of the golf ball. Th
accept ed approach has been to increase the stiffness of the%c(?ﬁgg{ﬁngf ace

to reduce netal or club head defornmations. However, this | eads to greater
deformations in the golf ball, and thus increases in the energy transfer
probl em Some have recogni zed the probl em and di scl osed possi bl e sol utions.
An exanple is Canpau, U.S. Patent Nunber 4,398,965, for a Mthod dpuzose

Mal ting | Fidh ' : ' Iscl a
ol ub havi Py b it B Y G ctidier AL b BRBerbr L glel B s
the fl exi of , the.fac |.ate. . The.face pl at au 1 s- osed of a
forrous rarS e il Bt ool ! B R RUf oF e o B sl maRGhs
range of 0 i nche 0. dnches. Another exanple is Egginmn, . U S.

Pat ent Nu%éf‘ g%ﬁ@e@@@)ﬂ, toif,;% gy 3 PPRASEH ) L% SRR SHOEF A Gty Pytafiscibni ng
Face And Back Plates, which discloses the use of a plurality of plates that
act in cofacefQ03o0Saechy Sgroragiiciqeeenstayarmsisniem gl qlulphsad teltheigal billpact |
A fluid is disposed between at |east two of the plates to act as a viscous
coupl er. ¥uuld ladtchgratoxigh dstineedefgbogolballat, U. S. Patent Nunber 3,937, 474,
for a golf Cub Wth A Pol yurethane Insert. Jepson discloses that the

pol yur et hane | Tisegdnetalig accepad dpesshihed eermno #oreaserttle sthfrehosfahd:utbhdat Iface to
anot her exanple is Inanori, U 'S. Patent Number 3,975,023, for a Golf Cub

Head Wt fedtey metlorfcbehell aéBrmatidhs N6l S/t G5i6 feadtSto ke ater HafoEmoat & §OBROS ed
of a ceramic material 2 4 Cctober 2004 PtJ2056 having a high energy

transfer goehhd &hgﬁ{cmagésthlgg,géggne@&@@f&&@,ﬁ@n_us ually harder materials. Chen

Some have recognized the problem and disclosed possible solutions. An example is
Campau, U.S. Patent Number 4,398,963, for a Method Of Making Iron Golf Clubs With Flexible
Impact Surface, which discloses a club having a flexible and resilient face plate with a slot to
allow for the flexing of the face plate. The face plate of Campau is.composed of a ferrous
material, such as stainless steel, and has a thickness in the range of 0.1 inches to 0.125 inches.

Another example is Eggiman, U.S. Patent Number 5,863,261, for a Golf Club Head With
Elasucally Deforming Face And Back Plates, which discloses the use of a plurality of plates that
act in concert to create a spring-like effect on a golf ball during impact. A fluid is disposed
between at least two o‘f the plates to act as a viscous coupler.

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

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

With Ceramic Face Plate, which discloses using a face plate composed of a ceramic matetial
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et al., U S Patent Nunmber 5,743,813 for a Golf Cub Head, di i ng
multiple layers in the face to absorb the shock of the gol f4s(g§?$&§&t,£ of
the materials is a non-netal material. Lu, U S. Patent Nunber 5,499, 814,
for a Hollow Cub Head Wth Deflecting Insert Face - Plate, discloses a
reinforcing el ement conposed of a plastic or alumnumalloy that allows for
m nor deflecting of the face plate which has a thickness ranging frgmfd 01

to 0.30 i ' (OBt SF LGk :
0 'H%E@"{a rf%rﬁg&%sﬁgéx?%m% b ASceBGEULL BiafY BARLESS eSS WPhen

titanium Al e. Yet another Canpau invention, U'S.

Pat ent Nunb f f i ] . El asti
Froxing, o Seloseaes s S s S UF N PpRs b pii Gl WS ©
Al th h t intended f i f . the f l.ate, Viste, U. S Patent
umber 5, a8 Sttt s e ot ittt g s B composed

of a forged stainless steel material and__having a thickness of 3 mm

Ander son, U, S. Ld-SretatNoEIens. S5 i b o taloy i Peed irieliematosemiionod o
Form ng Sanme, al so discloses use of a forged material for the face plate.
The facePpradiscloses Areiafos meméowméggapbﬁms@a@mum@&l@e@atrﬁélp@ﬁ ¥l s
including steel, copper and titanium 'r he forded plate has a uniform

t hi cknessmidordeflsntiog of (e {26 phtcdwhici BS 4 thickess raaging frem (.01 @t 3bmclths feact ed
toward forged materials in a club head is Su et al., U S. Patent Nunber
5,7 76. 0lviridhpsf Matéxdld inChdidg sadess Sidelghitaniums K& VAAR®) and erdike 0 1o ansthaf
three pieces wth each piece conposed of a forged material. The main

obj ect i vecghpatinkdtiof, DSOBMUES MNmieHb, 9shea fopatdol HCRBERFKirlgThdertantghifle @ECUr acy
and reduce sFructuraI weaknesses. Aizawa, U. S. Patent Nunber 5, 346,216 for

a Col f O phodeadindi BEIRSESwEd AGE -tk NaViR%im £HENedshal | hitting
surface. ~4 October 2004
Although not intended for flexing of the face plate, Viste, U.S. Patent Number 5,282,624
discloses a golf club head having a face plate composed of a forged stainless steel material and
having a thickness of 3 mm. Anderson, U.S. Patent Number 5,344,140, for a Golf Club Head
And Method Of Forming Sarﬁe, also discloses use of a forged material for the face plate. The
face plate of Anderson may be composed of several forged materials including steel, copper and
titanium. The forged plate has a uniform thickness of between 0.U90 and G.130 inches.
Another invention directed toward forged materials in a club head is Su et a/., U/.S. Patent
Number 3,776,011 for a Golf Club Head. Su discloses a club head composed of three pieces
with each piece composed of a forged material. The main objective of Su is to produce a club
head with greater loft angle accuracy and reduce structural weaknesses. Aizawa, U.S. Patent

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

surface.
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PU2056 U.S. Patent 6,146,571 to Vincent, et.alL, discloses

manuf acturing a golf club head wherein the walls are obtai n%dagtép‘%%og%ti ng
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 volune is maintained to formthe
inner cavity. The insert may conprise a resistance elenent for rei ndggsgi ng
the internal p&L$.iRetendd, #6871 wohitcennklalolistibes asitelidd ofpenufchiEi@b o6If clube
core where the reinforcenent elenent is conprised of alum numw tﬁ a

| at er al | y head @heteinghwillsi ot dngy ySajdctify aSh@etkial shkéhSs pRatieter bn MGt 2Bged O
Peters, et at., discloses a golf club head having upper and | ower netal

engagenento § Wefta€sort OTHREL&hRANY i igRher; j : t al
of the Iosver surface is héai\l/?reb%n gtn%%%ﬁer%%ﬁattoﬁg% Jtu%‘ggbr%,? %ﬂoﬁﬁatﬁzgsggper
sur f ace. : , 3860 4 i .et_al.., fisclose a
gol f club agglé@g%@%\?gg?ié g‘trel%ér mp‘?ggltu%c?ﬁ%é\# %ﬂetgqg@rﬁl hg Fracég%eﬁer]ﬁfﬂby
an i npact - i t tallic sealin | e t. Th seal L.ng .el e t defines
a front wa a&%é%ﬁﬁ%ea S l?ﬁﬁeﬁge%eﬁg#ﬁﬁ%ﬁg?mﬁnﬁ@e Iﬁfeﬁ'ﬁ’?ﬂ@%n ﬁh@ggﬂﬂé‘ﬁ of iBdnar d
and al ong t si de ofltrﬂg in‘gaﬁt surface to forma neck for attachnent of

t he shaf t St {PRE TP ohfascrre phere dermificeanateirmenizsannrised o balimigumeride e n
2.5 and 5 nun in thickness. U S. Patent 5,425,538 to Vincent, et al.,

di scl oses2#tealy siesggrosimrompaeedriviely a steel shell and a conposite
striking surface conposed of a nunber of stacked woven webs of fiber. US.
Pat ent 5, 377, 98- Patent Gl 49384 tePeters, ¢ alli delweesgdl gob fiead|habinh epstr had/iongr a
body conposed of a series of netal plates and a hitting plate conprised of
pl asti c omewbenpegiment sudicey foaheddiarga sindidlali intetfage Phertie teSméMAkta8wsi t h a
forwardly convex shape. Additionally, US. Patent 5,310,135 to Viollaz, er
al ., di schofesishiclabd mwngot fergt thhn heakthay tleGipgerkediceconposed of

U.S. Patents 5,570,386 and 5,547,427 to Rigal, et al., disclose a golf club head of molded
thermoplastic having a striking face defined by an impact-resistant metallic sealing element. The
sealing element defines a front wall of the striking surface of the club head and extends upward
and along the side of the impact surface to form a neck for attachment of theéhaft to the cluE
head. The sealing element preferably being berween 2.5 and 5 mm in thickness.

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

U.S. Patent 5,377,986 to Viollaz, er al., discloses a golf club head having a body
composed of a series of metal plates and a hitting plate comprised of plastic or composi'te
material wherein the hitting plate is imparted with a forwardly convex shape. Additionally, U.S.
Patent 5,310,185 to Viollaz, er al., discloses a hollow golf club head having a body composed of

a series of metal plates, a metal support plate being located on the front hitting surface to which a
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a series of netal plates, a netal support plate being | ocat gd? QBud:Pgok r ont
hitting surface to which a 4 4 Cctober 2004 PU2056 hitting plate corrprlsed
of plastic or conposite is. attached. The netal support plate has a
forwardly convex front plate associated wwth a forwardly convex rear plate
of the hitting plate thereby formng a forwardly convex hitting surface.

U S Patent 5,106,094 to Desboilles, et al., discloses a golf club hegads
havi ng a pifisd plas tomisiised of greiqrabpydive ieittachdic Tk mdkdl Bgppbagiuphate is a
separate unit attached to the golf club head wth a quantity of filler

naterial Ewhiig doabe¥ 6kt pes ikaa@f with € rrhiRih@Rdex MurDlatBdt ﬁl'athltﬂngspﬁgt8088 to
Kur ahashi di scloses a vvooden gol f club head body reinforced by a m xture

bei ng. UnEoRRY ST oL F b Shh e S HPCer Gonsi 1y Th the range of
b 5 and | 1 el
(vjﬁ n the f?Smfff?a?‘é*’eé i@éﬁfﬁ@;%m s> %”§ A :5‘? °<ftf‘€‘§‘t ot ol ©
nosel _por FFSHE e @ o FABARIAS SIARE Dap aFe ¢ AT it BREhshin sl el Hohood

or conposite crown LS attached to thls unltar pi ece thereby formng a

hol | ow ch¥HBaMdurHity aelilqragpterigbinghe igtegor portigppi Begh heah to Lu, et al .

di scl oses a hollow netal golf club head where the netal casing of the head
i s conposed of Uk PF@&%SQ&R&S@KHMQ@ dizteseh A odénsey Licahih ead Sody rembarprodint e
mat eri al di sposed wi thin the head where a portion of the conposite materi al
i s | ocat edmixturetdievoopehsngsomfostthmagohlf The wwolieidticasnpogite material being

unevenly distributed such that a higher density in the range of between 3 and 15 mm lies adjacent
to and extends substantially parallel with the front face of the club head.

U.S. Patent 4,021,047 to Mader discloses a golf club wherein the sole plate, face plate,
heel, toe and hosel portions are formed as a unitary cast-metal piece and wherein a wood or
composite crown is attached to this unirary piece thereby forming a hollow chember in the club
head.

U.S. Palent 5,624,331 tu Lo, er al. discloses a hollow metai golf ciub head where ihe
metal casing of the head is composed of at least two openings. The head also contains a
composite material disposed within the head where a portion of the compesite material is located
in the openings of the golf club head casing.

U.S. Patent 1,167,387 to Daniel discloses a hollow golf club head wherein the shell body
is comprised of metal such as aluminum alloy and the face plate is comprised of a hard wood
such as beech, persimmon or the like. The face plate is aligned such that the wood grain presents

endwise at the striking plate.
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U S Patent 1,167,38 167,387 to Daniel discloses a hoIIom1gqh5a§%ggoagad
wherein the shell body is conprised of netal such as alum num alloy and the
Face plate is conprised of :a hard wood such as beech, persimon or the

| i ke. The face plate is aligned such that the wood grain presents endw se
at the striking plate. 5 4 October 2004 PU2056 U.S. Patent 3,692,306 to
A over discloses a golf club head having a bracket with sole and stridhdag

pl ates forned ingewiélb)5ot,bes 8TovAldistBasla PRI hehd Bavph@h BEcAHitBBole and
enbedded el ongate tube for securing a renovably adjustabl e weight neans.

U.S. Pat endrjifnghdiPed ﬁﬁmts@uﬁégrl S e At ﬁaﬁﬁ%@ﬁﬂt&@@a@ﬂhﬁ ﬁpén%eigggira?ngmosi te

golf club head using a netal "casing to am nated ne

inserted.gﬁmfﬁgg%ugﬁ%gﬁﬁgﬁé&%ggugaﬁg&%g#g%éugubsequentIy | ayered over the

openi ngs am r and casing to close off the
openings in th of 2 ét e nsi bl e cget i.s then inserted nto the
hol | ow | ani na'?’é%&pr%% 8’?'?% o ir}‘éji cﬁ%ﬁ)g%saq Iﬁﬁghﬁ(?? Tenufachirng & GHPe ﬂfc }fﬁg}t’and
wat er causing the nepber to attach integrally to the netal _casing when the
head is pﬁﬂée@wgﬁ 5 OIS HACh BRI fAa g e 87D 25°qBPoMiH NS on
di scl oses a wpod golf club head enbodying a_ | am nated ugper surface and
netal | i c Jeatena ifrhrcguenlyilaygreg oresdhe onepings aicthe tagnipgedember anf aetal g3singde i ons
and to keep the body from del am nating upon inpact with an unusually hard
obj ect, aldsobff thesorenigs inghie tohodbeth. Ahexpenobin podket Isghar] ingertae indo thadolowt i s
connected to the sole plate at the keel and tightened to conpress the
| am nat i ofsninkieSmeRdbeatmmBisBg dodtf iite-Bedmohiun chigtleasé svager vanhgmhegol f ¢l ub
head having renova;:,iy
member to attach integrally to the metal casing when the head is placed into a mold and heated.
U.S. Patent 4,877,249 to Thompson discloses a wood golf club head embodying a
laminated upper surface and metallic sole surface having a keel. In order to reinforce the
laminations and to keep the body from delaminating upon impact with an unusually hard object,
a bolt is inserted through the crown of the club head where it is connected to the sole plate at the
keel and tightened to compress the laminations.
U.S. Patent 3,857,066 to Belmout discloses a wooden golf club head having removabiy
inserted weight adjustment members. The members are parallel to a central vertical axis running
from the face section to the rear section of the club head and perpendicular to the crown to toe
axis. The weight adjustment members may be held in place by the use of capsules filled with
polyurethane resin, which can also be used to form the faceplate. The capsules have openings on
a rear surface of the club head with covers to provide access to adjust the weight means.
U.S. Patent 2,750,194 to Clark discloses a wooden golf club head with weight adjustment

means. The golf club head includes a tray member with sides and bottom for holding the weight
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i nserted wei ght adjustnment nenbers. The nenbers are paralleu(&gdﬁxﬁggira
vertical axis running fromthe face section to the rear section 0 e

cl ub head and perpendi cular to the crown to toe axi.s. The wei ght

adj ust mrent nmenbers may be held in place by the use of capsules filled with
pol yur et hane resin, which can also be used to formthe faceplate. The
capsul es have openings on a rear surface of the club head wi th coveiesso
provi de aggstinchOprafifahstcasthe foveied itegreignsith the Beel Bhate rifhehe?50até dthtatiacBbdr k
di scl oses a wooden gol f club head with wei ght adjustnent neans. The golf

club head v&eg}! HER®efis ifsaYed TRISNES hett b theigd PRl fodgepiizf or hol di ng t he
wei ght 6 4 tober 2004 PU2056 adjustnent preferably cast or forned

integrally Wit*ﬂr.g.*p%tehﬁgg%a?%@tteoﬁﬂﬁt&;@ﬁ&. Bbcdses Yivbod @bé aaaggamught menber

is inserted into the the golf club via an opéning. U S. Patent

5,193,811 to Gk t Q. [ : e hag o
compr | sed BAPIE Ry o nRiEe B8 RlRRSoloiie P IERE AP Rke by

netallic sole_plate has on. its rface far .bonding,with th
"t ogr ol | JSPHE ErEgEe S ket Phy B TsoraHe et i biiad PRt o,
the toe and rear sides and a beam connectjng the wei ghts.and sel..
Addi t i onalhes] side, veighis pB e tag apgeargifes gndsk "(?,“n?é‘fm%gl.e ,Webég:ﬁ'ﬂg}(%eha gol f
club head having an outer shell preferably conprised of synthetic resin,
and met al Additighallrbhbdiatest §,5tht Edo Skumer, ¢ Ht disrlases gizolslbdicahidvargrn A
foamabl e material is injected into the hollow interior of the club to form
t he core. ofre eheflhgrefeoshivadvimprived efsyathetivarssinead niaml acightimamberHecates an the at e
is attached, the <club head is heated to cause the foamable nmaterial to
expand t hiysehe! ofitegitheate Aghimabiainetetisl is infecpdsnt tterhollnwisteessyds dwctat ed
in toe. heel and/or back side regions by pushing the weight

form the core. Once the foamable material has been injected and the sole plate is attached, the

club head is heated to cause the foamable material to expand thus holding the weight member/s
in position in recess/es located in toe, heel and/or back side regions by pushing the weight
member into the inner surface of the outer shell.

U.S. Parent 4,872,685 to Sun discloses a wood type golf club head wherein a female umt
is mated with a malc unit to form a unitary golf club head. The female unit comprses the upper
portion of the golf ¢lub head and is preferably composed of plastic, alloy, or wood. The male
unit includes the structural portions of sole plate, a face insert consists of the striking plate and
weighting elements. The male unit has a substantially greater weight being preferably composed

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

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

wherein the height of the striking face at a toe end of the golf club head is nearly equal to or
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menber into the inner surface of the outer shell. U S Pateqt %?7%}){@ 5to
Sun di scloses a wood type golf club head wherein a femal e um?

with a maic unit to forma.unitary golf club head. The fenale unit
conprises the upper portion of the golf club head and is preferably
conposed of plastic, alloy, or wood. The nmale unit includes the structural
portions of sole plate, a face insert consists of the striking platepand

wei ghting §éa@éﬁﬁ1&heﬂ_&%ﬂ6ﬂh€sﬁmmtgfﬁb’%&t&e%b‘ﬁt&ﬁ@%ddﬁﬂh@aﬂreater wei ght bei ng
pref erabl y conposed light metal alloy. The units are nated or held

toget her by bordg ng;apg; Beﬂeﬁsla%as @@Maagrara&cmkés% cnﬁaﬁeqa!tm'ﬁ,a%@ﬁg%ﬁé to

Kat ayama di scl oses a woo go f having a striking f ere| n

tnggr Ih3e/I ggtfsgp?t Dfaj[w ”‘{Veol er e%gé‘%thﬁgﬂsfﬁegﬁ%gaﬁfs b%‘% an beeglﬁglg%ﬁ of the

triki t..t f.th b nt. Nunb 1,.780, 625
Po Mt b o Bl i e S i PR R SRt A PO 2

| i ght - wei ght met al such as magnesium U, S, Patent N nB 638 916 to

But chart dfesgireaieal, aaﬂéélsFelng’WE%n%f’sﬁ%P%W’?ﬁmﬁé‘ﬁ%’é %@ﬁ%@%ﬂ% ember.
persinmn or a simlar wood naterial, and a shell-Iike body conposed of
al um num at t acﬂ@d%spﬁﬁoﬁmsahhﬁhﬁ@ﬂiﬁelmrete¢ R threted §¥ate@&°§fA§§%1§Eﬂq shed
and interpreted by the United States Golf Association ("USGA") and The
Royal and (AA8GAMNY an@dlhe Rolyaitand AnGentrifol MNlib @fSains&ndrews, isét forth tertam

requi renents for a golf club head. The requirenments for a golf club head
are found reduidsttlesys 4oranghif oApyiesdi Rhel rkquirtneanpbed golfidsichdap areobwaf intRue Rete's
of Golf are available on the USGA web page at ww. usga.org. Although the

Rul es of %Efencﬂf@ INQY{ cERES %&M?tﬁinaif%esmﬁéé dfGolPRE AVERESIE S mumAg@bfpagé
face, Rule | e prohi bi ts the face fromhaving the effect at inpact of a
spring w tabw@rw.usga.org. Although the Rules of Golf do not expressly state specific parameters for a
golf club face, Rule 4-1¢ prohibits the face from having the effect at impact of a spring with a
golfbail. In 1998, the USGA adopted a test procedure pursuant to Rule 4-1e which measures
club face COR. This USGA test procedure, as well as procedures like it, may be used to measure
club face COR.
Although the prior art has aisclosed many variations of multipie material ciub necads, the

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

greater forgiveness for the typical golfer.



gol f ball. I'n 1998, the USGA adopted a test procedure pursugn t{a]?er%bc? 4-1 e
whi ch neasures club face COR This USGA test procedure, as we as
procedures like it, nmay be used to neasure club face COR Although the
prior an has ai scLosed many variations of nultiple material club hcads, the
prior art has failed to provide a nmultiple material club head with a high
nonment of inertia and greater forgiveness for the typical golfer. . 8 4
Oct ober 2004 BRI EF SUMVARY WIT\W&W@QY%%Y@H&Ni nvention provides a
golf club with a golf club head having a netal nmajor body and a

| i ght -wei ght minor body in order to provide a golf club head with a high
nonment of inertia and greater forgiveness. The golf club heads are
preferably faf PRESSSRbGYSEORRIViFYS pEPY clubyyihessq) 3&'{ kead having & Fictal gejor
degrees, apd ranging up to approxi mately twenty-five degrees for an eleven
wood. m‘éOCE(saﬁé Bkt rﬁﬁnsrsa\m R ARPERICIPERY e %X’éfchﬂ? head ypthyichigh PRRFRIATNG a
maj or body conposed _of a netal terial, the | or. body havi ng. strjking

pl at e seH’l%F’ﬁﬁggﬁreF@f frreivensss itrgﬁ,go Clélg:h%'“% é@tﬂrﬁfg&’]ﬁ fairy ‘E)"b%‘i’i"déel&f’t"f“@ﬁ"}énd a

| edge section, the strikin | at e, section having a thickness in the range
of 00, o treldeas Thsbieer hgtect. nad FOEtE D Lo AT ImRE D TGP R IIERRELeT fang: ng
fromO0.020 inch.to 0.250 inch, the return section extending a distance
rangi ng 898 Y% to 1.5 inches froma perimeter of the striking plate

IR Gttt M ot . A AL
g acro . 0F 8%y SRMRYE o t he
| edge Segit z{ r?lgta rl;latasexqzﬁ, thg?‘xla?ol; bggydP{dving striking plate section, a return section, a sole section, a

ribbon section and a ledge section, the striking plate section having a thickness in the range of

0.010 inch to 0.250 inch, the return section having a thickness ranging from 0.020 inch to 0.250

inch, the return section extending a distance ranging 0.25 inch to 1.5 inches from a perimeter of

the striking plate section; and a minor body composed of a non-metal material, the minor body

having a crown section and a ribbon section, the minor body attached to the ledge section of the

major body.

Yet another aspect of the present invention is a golf club including a golf club head

comprising a major body composed of a metal material, the major body having striking plate

section, a return section, a sole section, a ribbon section and a ledge section, the striking plate

section having a thickness in the range of 0.010 inch to 0.250 inch and the return section having

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

ranging 0.25 inch to 1.5 inches from a perimeter of the striking plate section, and a minor body

composed of a non-metal material, the minor body having a crown section and a ribbon section,

the minor body attached to the ledge



Yet another aspect of the present invention is a golf club HQ&%M&&EEO@-QOlf
club head conprising a major body conposed of a netal materia e naj or
body having striking plate section, a return section, a sole section, a

ri bbon section and a | edge section, the striking plate section having a

t hi ckness in the range of 0.010 inch to 0.250 inch and the return section
having a thickness ranging from0.020 inch to 0.250 inch, the return
section ¥RiEhef thgmaoabgcgfaﬁ ghaft goppgsigdgo Ghezplfi dibrhepds whesein H@rgég chubdas @ loft
perimeter of the striking plate section, and a m nor body osed of a
non- net atteiagresterdhan WCW%‘FCSU&S]@WGIHM Heent of BRiagheyt |ﬂ%ﬁ112%1ﬁ76 ngmgbbhm
section, the mnor body attached to the |ledge 9 4 Cctober 2004 section of
the maj o?enfféa‘;’/sra&lt)émgfts f@@hh@@ttga QOoereme cgéimetes purad ety thevmament of inetiag o) f

cl ub has angle greater than thirteen degrees; wherein the nonent of
inertia %b&&}h hﬁfeaxvszt%maﬁh thecpRtgh QfEraviy rangehtram B tQy 1490 igrapsregntmeter r om 1900
to 2400 %ﬂa centineter squared, and the nonent of inertia about the lyy
axis thrd#gl% he center of gravity ranges from 900 to 1400 grams-centi neter

: f th | f h
el udi ng let FgPoBBaP<LoF P deeBmanes o splrbdee! isplbghe grgﬁa&r%a Y the.
mej or bod strlkln Iat i on, urn ection,
secti on, (}/ #o%% °§%I(§fa|“5 81 ’HatFréag’gté s%‘i?’ehat"ﬂlg Sg’ﬁﬁ”f%lﬁtﬁ S‘fﬂnﬁ’t‘ é‘ fg@& i on

having a inch to i nch and the return

act i on UG %fﬁﬁ“ewerg@mfa A 1987 =65 lwlemf%fdwp REVE F he
o SRR AT B b T
g f dlt f\;anx%g%mg go - Lc%% ﬁ{l O]flc}b 6 r}e&n% SQCH%IZI %xter?dcirt]g af c{lrgance pangm E‘E)rln%rZSSiIllJ rhf ace
to 1.5 inches from a perimeter of the striking plate section, the ledge section is inward a distance
ranging from 0.005 inch to 0.020 inch from an exterior surface of the major body; and a minor body
composed of a plurality of plies of pre-preg material, the minor body having a crown section and a
ribbon section, the minor body attached to the ledge section of the major body with a liquid adhesive,
the minor body having a thickness ranging from 0.010 inch to 0.070 inch; wherein the moment of
inertia about Izz axis through the center of gravity ranges from 1900 to 2400 grams- centimeter
squared, and the moment of inertia about the lyy axis through the center of gravity ranges from 900 to

1400 grams- centimeter squared.
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conposed of a plurality of plies of pre-preg material, the m
having a crown section and a ribbon section, the m nor bod?@a$§%62%g%4to

the | edge section of the-major body with a |iquid adhesive, the m nor body
havi ng a thickness ranging fromO0.010 inch to 0.070 inch; wherein the

nmonment of inertia about lzz axis through the center of gravity ranges from
1900 to 2400 grans- centinmeter squared, and the nonent of inertia 88t
the lyy axis tiy i AefeiBbdthe pfesgn awettjon; tegbevefand frdeo objects, fernpesandns -
centinmeter squared. 9a 4 Cctober 2004 PU2056 Having briefly described the

present i @w%&%%g Raerdd?S/ iR BO¥R0 @kl ithdie Ekid] iRckispertieat art fomahelfolidwingt ages
t hereof w recogni zed by those skilled in the pertinent art fromthe

foll owi ng, .d i : L Pt Y, i WoENthE AK@Mpalyif@atHigsl on
wWith the %%%%Er%%géﬁgg%g %@%ﬁ%@a’n&‘tﬁe}ég&ﬁ%&%ﬁ e o
THE DRAWNGS FIG 1 is a front view of the golf club of the present
invention. FIG 2 is a bottomview of the golf club head of FIG |I. FIG 3
is rear side view of the golf club head of FIG |I. FIG 4 is a toe side
pl an view of the golf club head of FIG I. FIG_ 5 is a top plan view of

the golf club head of FIG 1. FIG_ 6 | e | ' f golf club
head of FIG 1. B@RJ@FDES%RJ@H%%WWWWS%f%m‘XQﬂE%f t he
present invention. FIG 8 is a cross-sectional view along line 8-8 of FIG
7. FIG 8Ais an isolated view of circle A of FIG 8.

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

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

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

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

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

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

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

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

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

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

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

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

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

Lo



FIG 8B is an isolated view of circle Bof FIG 8. FIG 9 iy @gg.sxRlopded
vi ew of the conponents of the golf club head of the present I1nvention.

FIG 10 is a heel side plan view of a golf club of ‘the present invention
illustrating the Z axis and X axis. FIG | OAis a front plan view of a

golf club of the present invention illustrating the Z axis t0 4 Cctober
2004 PU2056 and Y axis. FIG 11 is a front plan view of a golf cl Ub28¢ t he
present iand&mXison illustrating the test frane coordinates XT and YT and

transformed head franme coordinates YH and ZH. FIG 11A [s a toe end vi ew of
the gol f cl ubF&s. tlhiea foetgdat viewmvEangelbelub bf the presenit bryentira ithestiating the tast
coordinate ZT and transfornmed head frame coordinates XH and ZH. FIG 12 is

a front @Eaakeovidiate X tahe Y§ahd ralsflmbéhshddfantehveodirase Y andZEnt i on
illustrating the variation in face thickness for one enbodi nent. DETAI LED

DESCRI PTI ON Ot HE Al DY RN Eh @R oASo fSROIf dib &1 teSpredendinventidfliffusthtiy thétest
general | y designated 30. The gol f club 30 has a golf club head 40 with a

nol 1 oW | ald dBbraii 7SR Wans %ﬂﬁé% IhEodokdtalle@Uafhy7H s a shaft 48 that

has a grip, not s omn at and 'S |nserted into a hosel 54 at a

body 50 alﬂem‘?%%biff%g‘%oé%&'ﬂe Rl STRENR R el ARG AR B o O

ri bbon sect.ion.6 hea 4
vanatl%n m ?ace -Iﬂ-ll(SCﬂeSS 01‘ one embodiment.

DETAILED DESCRIPTION OF THE INVENTION

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

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

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

alloy, SP-700 titanium alloy (available from Nippon Steel of Tokyo, Japan), DAT 55G titanium
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may al so be partitioned into a heel end 66 nearest the shaft end
68. opposite the heel section 66, and an aft end 70. The néf%?mﬁ%39@§0 '
general ly conposed of a-single piece of nmetal, and . is preferably conposed
of a cast netal material. Mire preferably, the cast netal nmaterial is a
stainless steel material or a titaniumnmaterial such as pare titanium and
titanium all oys such as 6-4 titanium alloy, SP-700 titanium all oypyzoss

(avail abggoa,famebw PRRDiHo8RLel Qch[»'l%Ef’Epan} apamy-3 BMLCIREikh By Hmildble flom

Cct ober 4 PU2056  alloy avai e from D ado Steel of Tokyo, Japan, Ti

oni o, ang TR REN MREREEK R AFIE AR B et ored

Chi o, an erna e nmaj or 1) nanuf act ur ed

t hrough foraqi ng, | di .form.ng, .machi ni . rnj

netal - n '&F‘ﬁﬁ‘-&?‘r\é@iﬁ‘? Or e UF Bl%c%%nga aén]ﬁﬁuf@% ,ﬁéggmtgﬁie?o}rﬁn%g’. iﬁe naj or
body 50 generall _includes a striking plate section (also referred to

herei n asusgtion-goiing. siegiro-ghemical mitling, and LG WS, 74 oxt ending lateral Iy
rearward fromthe upper perineter of the_ strikin [ﬂige fecéi n (2, a sole
section 76 exPeaiaragPady58eanaryliyrinelndes AEiinmp et &Pt (alSofgepraioderans 3 on

72, a ribbon section 78 extending upward fromthe sole section 76, and a

| edge sedté phateB02, asemppadtiomiteextentimg lateraBy raevard EpmitheuRPCTRAIEIPIBE. The
striking plate section 72 typically has a Diurality of scorelines thereon.
The r et ukfikisgelatoscish T heasid Sedtinnds dxtetdinglatksallytearwinddronbbd priBng pdatel has a
general ;urvature fromthe heel end 66 to the toe end 68. The return

section {4ubas2 a deeetdetibl osihRingA@fiareiren ol settm 75t midkd Ilndgepketton 80

section 72 that is preferably a mninal |ength near the center of
stepped inward for attachment of the minor body 60. The swiking plate section 72 typically has a
slurality of scorelines thereon.

The return section 74 extends inward, towards the minor body 60, and has a general
survature from the heel end 66 to the toe end 68. The return section 74 has a length from the
serimeter 73 of the striking plate section 72 that is preferably a minimal length near the center of
‘he striking plate section 72. and increases toward the toe end 68 and the heel end 66. A distance
1 represents the length of the retumn section 74 from the perimeter 75 ai the cenier of the siriking
olate section 72, a distance d’ from the perimeter 73 at the heel end 66 of the striking plate
section 72, and a distance d” from the perimeter 73 at the toe end 68 of the striking plate section
72. In a preferred embodiment, the distance d ranges from 0.2 inch to 1.0 inch, more preferably
0.30 inch to 0.75 inch, and most preferably 0.60 inch for a 3-wood golf club head 40 and 0.35
inch for an eleven wood golf club head 40, as measured from the perimeter 73 of the striking
plate section 72 to the rearward edge of the refurn section 74. In a preferred embodiment, the
distance d’ ranges from 0.4 inch to 1.25 inch, more preferably 0.50 inch to 0.100 inch, and most
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:he striking plate section 72. and increases toward the toe t he
heel end 66. A distance d represents the |ength of the ret&ﬁ%&oggéﬁpgn 74
fromthe perineter 73 at-the center ofthe striking plate section 72, a
distance d° fromthe perineter 73 at the heel end 66 of the striking plate
section 72, and a distance d" fromthe perineter 73 at the toe end 68 of
the striking plate section .72. In a preferred enbodi nent, the distemse d

ranges f 5omdi20.8 ieh, 4s0ndhs@ed B6R, thdFutienchir 98 ef tlalsyikir, [3ke bsvtibn TDth5 i nch,
and nost preferably 0.60 inch for a 3-wood golf club head 40 and 0.35 inch

for an eleven ¥\%@‘$f ol rEruf dBidaead M0 pre@sreARADUA NS, HRMidtAiRe B tnp&fRIm 73 Of
plra

the striking te section 72 to the rearward edge of the return section

74. In a,prefer .epbodi e xol . 4 ach. to
125 ok wigie e ol BRI g e 0 SEh N8 st RHET AP0 AR, Des
2004 PU2056 )referably 0.8 inch, .as sured fromthe ri f the
stri ki ngBptaed & eé’ﬁ”“%ﬁte‘f% ?fﬁge %5@&%5@%588?“07? ¥ ﬁjlee rﬁw%nédggéﬁh%%e . In
a preferred enbodi nent, the distance d" ranges from ,).4 inch.to 1.25 inch,
mor e pr efeER@bI4 BreFTIMsER /1 of Be 1 ﬁgaﬁe, 555’?1‘%‘ f?o‘éfie‘%gfeélfaﬁﬁ?ﬁlfa?mﬂ?‘bpqlﬂtc h, as
measured fromthe perinmeter 73 of the striking plate section,72 to the

r ear war dwhetgéheghajerody §0 wensitiens Gompnplzue supstantisdy pargliel o the sgrkngRlate 1 j ki ng
plate section 72 is defined as the transition point where the nmajor body
50 transiettion? foraqriare spbsamtialiyipspendicilat toythe striking plate wetitre’ % tAdtamatgely at e
section 72 to a plane substantially perpendicular to the striking plate
secti on ¥ méhédfondétevmahiig thear@sitied ek i ar takked plamd perzilpl tohtbe strikimg iptateon  poi nt
is to take a plane parallel to the striking plate Section 72 and a pl ane
per pendi GUi@! 7t Qnd DBlast péddraculk &t Be SERINs QR Reti@NTE, Wiehet akeaplapt ana at an

angle of forty-five degrees to the parallel plane and the perpendi cul ar

pl ane. VQer e, dtiey. HOL ¥erdds Y€ the paraliel plane and the perpendicular plane. Where the forty-five
jegrees plane contacts the major body 30 is the transition point thereby defining the perimeter 73
>f the striking plate section 72.

The minor body 60 is preferably composed of a non-metal matenial, preferably a
somposite material such as continuous fiber pre-preg material (either thermosetting resin or
thermoplastic resin). Other materials for the minor body 6C include other thermosetting
materials or other thermoplastic materials such as injection molded plastics. The minor body 60
is preferably manufactured through bladder-molding, resin transfer molding, resin infusion,
inj'ection molding, compression molding, or a similar process. Ina preferred process, the major
body 50, with an adhesive on the exterior surface of the ledge section 30, is press-fitted with-the
minor body 60. Such adhesives include thermosetting adhesives in a liquid or a film medium. A
préferred adhesive is a two part liquid epoxy sold by 3M of Minneapolis Minnesota under the
brand names DP420NS and DP460NS. Other alternative adhesives include modified acrylic
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3egrees plane contacts the major body 50 is the transition i by
defining the perineter 73 :)f the striking plate section 793&¥ﬁ§&2?ﬁ%r
body 60 is preferably conposed of a non-netal materjal, preferably a
conposite material such as continuous fiber pre-preg material (either
thernosetting resin or thernoplastic resin). OQher materials for the m nor
body 60 include other thernosetting materials or other thernoplastjg.,

mat eri al s. such, as i njecti | C&, )

pr et er abI g RERLCE O Chetor B aasay SErd nBall, i@ty Mo e,
resin infusio I nj ection _nolding,..cC ression nmolding, or a simlar
process. S¥ "’éq‘&s%lf PETRTATE ,edtg‘ﬁ]éh%ﬁn;gf?r"‘m%gg@n%’o, with an adhesive on
the exterior surface of the | edge section 80, is press-fitted wjth the

m nor body 60ASSEH wERESHIDER FIGS Shiend i gt by OF @rerkaps B ledge sedtpPRyy d
or afilmmdium A preferred adhesive is a two part |iquid epoxy sold by
3M of M Bfeaitdrics LM wiriels preferabhdengesteom B @ msh fa ke ospenRarederablDPRGENS

Q her alternative adhesives include nodified acrylic 13 4 Cctober 2004
PU2056  Ifiogud.d0 aghesi.ve schimmd issost pRRSRONS, S0dahaho Thellafigh yectipe 3G ivipcaierpiibiy .
Al ternatively, foamtapes such as Hysol Synspan may be utilized with the

present iveathioethe AacShewWha&REdid haal bodyis0 tdvwHabthe®bllam cht&Ryr 46 hdismnnoki body
60 overlaps the | edge section 80 a distance Lo, which preferably ranges

from 0. 1§f 01065 ifcR 1d16.850 {nBE MnordRFeFerbi b naRIcH td Q0ERECch hidrivd pheritie 0,089 0. 70
inch, and is nost preferably 0.50 inch. The | edge section 80 is preferably

inward fr 1.;[%§iesgf@ @rsio%hesf}f%{ﬁgoﬁg% daéag%iﬁt@%tﬁ% ifRQAY difBnde QNRE fhe iduge RRLOPW

interior _ ance Li 05 1n . 050 inch, nore preferably
0.020 1 ”%B tA(I)l a(f)mu g'rogdlpqcig isacqgat%ettwpe%ea];l%ﬁ%b 1% 3 Rinor body 60 and the edge 195

of the major body 50. The annular gap 170 has a distance Lg that preferably ranges from 0.020
inch to 0.100 inch, more preferably from 0.050 inch to 0.070 inch, and 1s most preferably 0.060
inch. An optional projection.from an exterior surface of the ledge section 80 may establish a
minimum bond thickness between the interior surface of the ledge section 80 and the overlapping
portion of the minor body 60. The bond thickness preferably ranges from 0.002 inch to 0.100
inch, more preferably ranges from 0.0035 inch to 0.040 inch, and is most preferably 0.9150 inch.
A liquid adhesive preferably secures the minor body 60 to the ledge section 80 of the major body
50.

The crown section 62 of the minor body 60 is generally convex toward the sole section
76, and transitions into the ribbon section 64. The crown section 62 preferably has a thickness in
the range of 0.010 to 0.100 inch, more preferably in the range of 0.025 inch to 0.070 inch, even
more preferably in the range of 0.028 inch to 0.040 inch, and most preferably has a thickness of

0.033 inch. The ribbon section 64 preferably has a thickness in the range of 0.010 to 0.100 inch,
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inch. The edge 195 of the mmjor body 50 determ nes the inwar J Li

of the | edge section 80. An annular gap 170 is created betég%%Mgﬁaggge 190
of the m nor body 60 and-the edge 195 of the major- body 50. The annul ar
gap 170 has a distance Lg that preferably ranges fromO0.020 inch to 0.100
inch, nore preferably fromO0.050 inch to 0.070 inch, and is nost preferably
0.060 inch. An optional projection froman exterior. surface of theylgdge
section &?o%ef@r%@% {2 Rarfke oD B2 4THAEH RONO7 LI k@SB R ¥BRBIY A et bl O
surface of the |ledge section 80 and the overlapping portion of the m nor

body 60. Jhss NG d Mlokaiess: Ab& EEABLY nEANEREnd B G3PBnl nch to 0.100

inch, noré preferably ranges m 0. 005 1 nch to 0.040 1nch, and is nost

preferably 0.Q150 inch. .A.ligui ' . : i nor
Body 60 t & ¢ nareaarmosm el i ARHERORt oBiRR ¥ SARMIBR A SR8
of the mnor body 60 is generally cqnvex .t.0 h ol e ti-gn_ .76, and
transiti ol?ﬁg'itm‘ii%ﬁ’ e Fi ‘%Br’l? 1§seE‘f‘%&ﬁg‘%‘ﬁlf)se'flﬂ%%'%\Rﬁfnggsgﬁbgné%%’dgse@ 55y has
a thickness in the range of 0.010 to 0.100 inch, re prefera i.n the
ange_of Gopite REH Head g NEh AL Mepili s WS BRCR DCrRO AL oY HigEnesy
0.028 inch to 0.040 inch, and nost preferably has a thickness of 0.033

i nch. Thennfslsbtastysecti on 64 preferably has a thickness in the range of
0.010 to 0.100 inch, 14 4 QOctober 2004 PU2056 nore preferably - in the
range of 0. 025[Henok staiod. 765 themtdior bede AO sgeacrpil e ebioyarhthe hwwngagwnof
0.028 inch to 0.040 inch, and nost preferably has a thickness of 0.033
inch. | n g pnefsersedicansadimentely Hab e ravkssabr dadym&f of s scleplostetenf Tae sole

plurality of plies of pre- preg, typically six or seven plies, such as
di scl osed,h @ id-preferdbft RAEMIKNTBES prEssdd Bedddhre 28RMsiviels@6h as a polyethylene foam acrylic

adhesive sold by the 3M company. The sole plate is preferably composed of a light weight metal
such as aluminum, titanium or titanium alloy. Altemnatively, the sole plate is composed of a
durable plastic material. The sole plate may have graphics thereon for designation of the brand
of club and loft.

"FIG. 9 illustrates the hollow interior 46 of the club head 42 of the present mvention. The
hosel 54 is disposed within the holiow interior 46, and is preferably integral with the major body
50. The hosel 54 is preferably cast with the major body 50. Additionally, the hosel 54 may be
composed of a non-similar material that is light weight and secured using:bonding or other
mechanical securing techniques. A hollow interior of the hosel 54 is defined by a hosel wall 120
that forms a tapering tube from the aperture 59 to the sole section 78. The shaft 48 is disposed
within a hosel insert 121 that is disposed within the hosel 54. Such a hosel insert 121 and hosel
.54 are described in co-pending U.S. Patent Application Number 09/652,491, filed on August 31,
2000, entitled Golf Club With Hosel Liner, which pertinent parts are hereby incorporated by
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Conmposite Golf Head And Method OF Manufacturing, which is hgr Yber 2004

I ncorporated by reference inits entirety. The sole section ot t%e

maj or body 50 is generally convex toward the crown section 62. The sole
section 76 alternatively has a recess for attachnment of a sole plate
thereto. The sole plate is preferably attached with a pressure sensitive
adhesi ve such as a pol yethyl ene foam acrylic adhesive sold by thesihs
conpany. refdtencgol e plate is preferably conposed of a |ight weight netal

such as alum num titaniumor titaniumalloy. Alternatively, the sole plate

i s conmposed Ofg ghowdlUh &L, RkdS Welzhii®d @EhSdr 127 RerrslaBiyiYositiendiByitHia N

graphics thereon for designation of the brand of club and loft. FIG 9

| nvent ] oniopAR0AS P, BLEELRLact dn fhrere R R P PR R 1

Cact i AR R P By 50 = 07 Batey el T s aRGy B S B SBAD |

a non-simlar teriagl that js Li E wej %a%g/ ecured usi.ng; bondi or
ot her  mBETERE SPRel B ERE RS b 2ol TR B R EPREUP 54 i s
defined by a hosel wall 120 that forns a tapering t_ub% fromthe aperture
59 to this plaspdadiacens tahgwsl Sarerths nierior agTace ofjihe 58 &eFHioRi/ OnFRVEVRIERE i nsert
121 that is disposed within the hosel 54. Such a hosel insert 121 and hosel
54 are deghed ibetw pertincot ewdl 1epgnizs thapedditinnaA\ppehting menbapmaepe Paceds® 491,
filed on August 31, 2000, entitled Golf Club Wth Hosel Liner, which
pert i nentthpealbésions € theclabiteddnitian paieatcafluzypcehe den@rtod et 0@xdnenPLli &6 a.
ref erence.

ar other inherent properties of the golf club head 40. The weighting members 122 and 123 are

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

interior surface of the major body 50. Those skilled in the pertinent art will recognize that other

high density materials may be utilized as an optional weighting member without departing from

the scope and spirit of the present invention.

FIG. 12 illustrates the variation in the thickness of the striking plate'section 72. The

striking plate section 72 is preferably partitioned into elliptical regions, each haviny = different

thickness. In a preferred embodiment for the striking plate section 72, the striking plate section

72 has an central elliptical region 102 which preferably has the greatest thickness that ranges

from 0.120 inch to 0.100 inch, preferably from 0.115 inch to 0.103 inch, and is most preferably

0.111 inch. The central elliptical region 102 preferably has uniform thickness. A first concentric

region 104 preferably has the next greatest thickness that ranges from 0.110 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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As shown in FIG 9, a rear weighting nenber 122' is preferally.pasbbponed
within the hollowinterior 46 of the club head 40. In a preferred

enbodi ment, the rear weighting nmenber 122 is dispoesed on the interior
surface of the ribbon section 78 in order to increase the nonent of
inertia and control the center of gravity of the golf club head 40. A heel
wei ghting nmenber 123 is placed adjacent the hosel 54 on the interimgnoss

surface @fardsh@ickats tse edn@NFroth 0. 160 R &5 0.080ipslg, prefhdably €tbmi M0cipRIC.085ent
art will recognize that additional weighting nenbers nmay be placed in

ether | 0Ga iRSeQhdthfchiriRediAthcRet@blasins® ih BidaedcRm DeoCREL & Of

ﬁ;:glz% nnnentlof inertia. ~or other inherent properties of the gol f glub
t hi ckeneﬁbr e%g %Pﬁ%dhengrfggljﬁ%?g O%%S%%ra%%ag%ngﬁf%?%%é% to t#n%&l P

Wit rocsghp 2l Rt bR REh ﬁr&%‘éé%m@%f% i EB% .ﬁ?é% B an

he. pr os 8hEn F AT CiEFiSons 5 Y ITEL FaT 0000 ERURP S@ R PR BRM ek ness

of the striking plate section 72. The strjking plate CtIOI’l 72 IS

pr ef er abFgiop ikt prefesabbahas fhegiegt Frasest Eugknpss §hah rROECLER 0@&3 iBeldq OReHcker ent
thickness. In a preferred enbodi nent for the striking ate sectlon 72 t he
st ri ki nghelfiast@edphery waion720 preferabily Fansitioas incthickpsss &am ¢ &@i inth o@D 7{tin

preferably has the greatest thickness that ranges from0.120 inch to 0. 100
i nch, prefepabperivherynedor 1B prafetabtydha®a ffiformbitknen thal singasdtonpp.8fkemalbtoy
0.111 inch. The central elliptical region 102 preferably has uniform

t hi cknesspgoAndH, fuisd meQpegatbiy©.070@ghon 104 preferably has the next greatest
t hi ckness that ranges fromO0.110 inch to 0.090 inch, preferably fromO.104

inch to 0.094, b:ﬂﬁtémam@e&béﬁhe&OB%&wélﬁpr{cmbqan 1@25:@&@5@;@@&% kARSI ti ons
in thickness from0.110 inch to 0.100 inch. A second concentric regi on 106

pref er ably Nasmbi16n & Hord$ 120 inch to 0.100 inch, preferably from 0.115 inch to 0.105 inch,

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

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

\dditional methods for manufacturing the major body 50 include forming the major body 50

17



4 Cctober 2004 PU2056 reatest thickness that ranges fromO. L NG o]
0.080 inch,. preferably fromO0.095 inch to 0.085 sch. The éﬁ%ﬂ%ﬁzﬂoa
concentric region 106 preferably transitions in thi-ckness from 0.100 inch
to .090 inch. Athird concentric region 108 preferably has the next
greatest thickness that ranges rom0.090 inch to 0.070 inch, preferably
from0.083 inch to 0.073 inch. The third concentric egion 108 prefiassably

transiti gpgy b Ratdbd i‘éf‘ﬁ:‘é&ljsﬁ%@p@s@@fbrhﬂl@hhé RajBr B S0k 2 Aatfshéd bf mefai,phery
:,pion 110 preferably has the next greatest thickness that ranges from

0.085 i n%chgjr{%itﬁ%ago%&y 50 6 hSIRE b16G! d R Yel 6ROt Ridel il iRy Bdby

transitions ness ‘from 0.080 inch to 0.070 inch. second periphery

2010 SR Sl i, MRSER O o e

enbodi nent,. a central. elliptical reqion 102 pref.erabl t r eat est

ai ckness qﬁ%ﬁ‘mr%é’ﬁé@g {05 .?[‘qusqeﬁ'@ﬂo §ldg I ﬁ%:ﬁ’%n%ﬁrﬁg%g‘?% a?;‘j T'l%Pom 0.115
inch to 0.105 inch, , nd is nost preferably 0.111 inch. The central

el |'i pt i cAMPsRgTsHomEd8preferably has uniform aiclmess . A first concentric
region 104 preferably has the next greatest thjckness that ranges, rom
0.110 i nch tomgg@@entmx;nqyrléfi@msﬂA%agﬁ’éﬁ%ﬂ@.himthﬂrh?ﬁail@hﬁ?@@a@%h, and is
nost preferably 099 inch. A periphery region 110 preferably has the next
gr eat est restittion dissetyteatblingrigregedteraiistants 05024 fkdll hilowith the oif ghh headef the
variation in the thickness of the striking plate section 72 allows for he
gr eat est prdsemkieaton. OTHeecodifiRlent direafution (dlkercteretier hardit apFFCORE) is tieteiiing!
plate section 72 thereby :nhancing the flexibility of the striking plate
section %}tm;lgwgl@reﬁﬁ-éggnds to Less energy loss to golf ball and a
greater coefficient of restitution. Preferably, the major body 50 is cast
frommolten netal in a nmethod such as-theg, well-

Uy ~Us

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

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

The mass of the club head 40 of the present invention ranges from 165 grams to 250
grams, preferably ranges from 1735 grams to 230 grams, and most preferably from 200 grams to

18



nown | ost-wax casting nethod. The metal for casting is prefer@@byebbod
stainless steel. Ldditional nethods for manufacturing the major body

i nclude formng the nmajor-body 50 17 4 Qctober 2004 P U2056 from a flat
sheet of metal, super-plastic formng the major body 50 froma flat sheet
of netal, machining the major body 50 froma solid block of netal,

el ectrochemcal mlling the major body 50 froma forged pre forn1 BYHEPS| | ke
manuf act 12! regame Fibdke tWCdergplf@frub@%%%Bfef%ﬁlh@%’mgcﬁ ms§$if 808 grewmel pnskthe
titaniumor steel sheets to yield a variable face thickness face and then
super pl asdiéven-woodgofglubHead 40 preferablyi hayvegta rorss 0§22 grems.cBreéarabdy, ¢helthajed ub
head that has a high coefficient of restitution thereby enabling for

great er djodly3008s Dinas raidg Heth 1 4d pfarmaitd 200 dremgahdre plefiralilg ahgivg fiokel S0pr esent
i nvention. The coefficient of restitution (also referred to herein as

"COR") | Syrgl8l R 180neshns, Pé/t rid6 pleBlrAtQYrBi8 188 URinksAB 166 gfam, ardVhost bieferddfy v1€T €I N
Ul is the club head velocity prior to inpact; U2 is the golf ball velocity

Cepar at | GHEBF  Tia el PorSORe) fmte et Skl IR PRt o L8 o
chub " hedureinly o & Sl G3RRAR STy MR 1Pl b 3%5%"3%&@%5?&%2??
and th 6 face The s _of I i mit bet ween ze
yst ems PRS BTG LR B HEE0dP oP SRR TOFe FEETEURIOA) SE
matert al 450uggahm§ znd m%gtfptrefgzl'a%%; :»C{ rgraegsr t h\é\guxlreqah%%o rrh%%lrbe? (1:)’;3Ohas a mass preferably
ranging from 2 grams to 15 grams, more preferably from 3 grams to 10 grams, and most
preferably 5 grams. Additionally, epoxy, or other like flowable materials, in an amount ranging
from 0.5 grams to 5 grams, may be injected into the hollow interior 46 of the golf club head 40
for selective weighting thereof.
FIGS. 10 and 10A illustrate the axes of inertia through the center of gravity of the golf
club head. The axes of inertia are designated X, Y and Z. The X axis extends from the striking
plate section 72 through the center ot gravity, CG, and to the rear of the goif club head 40. The
Y axis extends from the toe end 68 of the golf club head 40 through the center of gravity, CG,
and to the heel end 66 of the golf club head 40. The Z axis extends from:the crown section 62
through the center of gravity, CG, and to the sole section 76.
As defined in Golf Club Design, Fitring, Alteration & Repair, 4" Edition, by Ralph
Maltby, the center of gravity, or center of mass, of the golf club head is a point inside of the club

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

when suspended. A more thorough explanation of this definition of the center of gravity is
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while for a perfectly elastic material, where no energy is | esul t
of deformation, the value of e would be 1.0. The present i#\c}g‘%}t??%nz%o!i
provi des a club head having a coefficient of restitution ranging fromO0.51
to 0. 94, as neasured under conventional test conditions. The mass of the
club head 40 of the present invention ranges from 165 grans to 250 grans,
preferably ranges from 175 grans to 230 grans, and nost preferably Hesm 200
grans t o pt@ided Ot GolfeluiRDexdgn, PEIRS) Brerapipn Sogiega®, with the three-wood gol f
club head 40 preferably having a mass of 203 gans and the el even-wood gol f-
club head 40 ghetsrsabf yrahidyidighamorsst dfineRRilofgrealfreiub Hené #e amiprsferablize naj or
body 50 has a mass ranging from 140 gans to 200 grams, nore preferably
rangi ng frQeardding @68k (X80y Y zdand wel riRfemed &f £ieab liwnk (XM 5% yrams to
166 ganms, and nost preferably 161 gans. The minor body 60 has a nass

pref er ab'sﬁo&@a@gas. fIr om 14ng ARG edts: AP gdDdIE hddi B RIYbYaidH@EIE 20aNS

to 15 grans, and nost preferably 7 ganms. The rear wei ghting nmenber 122 has

o, DA S AP S, by T P o

grans to rans. ghti ng menber
123 has SS. fera ngj from 2 .gr to.1 1.3 :

or of or abPpPF ok s gt et Tl S s 2l AT B el Ut
Additionally, . l.Like flo mater.jal s, in an anmount rangi ng

epox or ot her bl
from 0. S(Ijhﬂ-“é’ﬁ%“et%"%cb’&n%‘?d hegspy reommpr et de{%FFPBG BHE *ABYFow i nterior 46 of
the golf club head 40 for selective weighting thereof FIGS. 10 and | QA
illustrate the axes of inertia through the center of gravity of the golf
cl ub head. Thé& gxemsi, tfe mementiodingria, Hasabgudahed axs foy Wlﬁluﬁg@ﬂﬁoﬁF@
extends fromthe striking ,
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-cm” to 1500g-cm”, and most preferably from 965 g-cm’ 1o
1200g-cm”. Table One list the moments of inertia for a 3-wood golf club head 40, a 7-wood golf

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

Table One

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




plate section 7'-; through the center of gravity, CG and tq dhlshdreans of
the golf club head 40. The Y axis extends fromthe toe end 68 of the golf
club head 40 through the-center of gravity, CG and to the heel end 66 of
the golf club head 40. The Z axis extends fromthe crown section 62
through the center of gravity, CG and to the sole section 76. As defined
in GColf Club Design. Fitting; Alteration & Repair, 4 h Edition, by HR&Pph
Mal t by, the c&ntmethedbregoing itiyheliovedcbatttease oiillprhigshe pertinepbarwilk regqanizetficad i s -
a point inside of the club head determ ned by the vertical intersection of
two or nuh&itpRiudtadvanbener bhtisdhvdntibreasd widll remigly sndeanttend thatsyieledethrestntror e

t horough explanation of this definition of the center of gravity is 19 4
Oct ober 2004 iPVRAGR e Bseicdes adstoisBiinfwill afreasd enboduntdtithgeof Mndetiat i on &
Repair. The center of gravity and the nonent of inertia of a golf club head

40 are preﬂc}n%ﬁﬂx?éni/s ineRa rif&e‘d@éoﬂﬂw@iﬁ%ﬁawﬁg@ﬂﬁn{e}dﬂ chafies, Zibflificatihs ah®n

transforned to a head frame (XH, as shown in FIGS. 11 and 1 IA

Th t f ELy. ‘ . j i t

of or avi (o TAnREs Kbl lenl oM e ol R TR e SO kBl RoobBr o1
- ding U.S. .Patent. . i i on. N 0917 i

27, 2001 HisFieEH L Ehi7 MBS o SHRFRY B hebae fackny i aeBRrfBE 1Y

incorporated by reference in its entirety. In neral ,. the ment of.

nert 1 a, lgving geRmdEd e ke hermbgiimenon Feisaton i e Sxsavan,
invention will range from 1900g-cm to 3000g-cm, preferably from 1990g-en?
to 2500greperty or arvlase éxclaimed atespfigedsin gip foleyyng pppendrdz, -cm . The nonent
of inertia, lyy, about the Y axis for the golf club head 42 of the present
invention will range from900g-cm to




170Qg-cn2, preferably from 950g-emto 15008 cm, and nost pqq?&g@gylzmjrom
965, cn2 to 1200 cnR. Table One list the nonents of inertia for a 3-wood
golf club head 40, a 7-wood golf «cl:!h head- 40, 9-wood golf club head 40
and 11-wood -of f club head 40. Table One O ubLxxlvvlzz 3 woo0d193711102392 7
wo0d15619651995 9 wood15779912034 11 wood157910012049 .20 4 Cctober 2004
PU2056 Fromthe foregoing it is believed that those skilled in thepyyss
pertinent art will recognize the merigpkinggis advancement of this invention
and will readily understand that while the present invention has been
described in association with a preferred enbodi nent thereof, and other
enbodi nents illustrated in the acconpanyi ng drawi ngs, nunerous changes,

nodi fi cati ons ar}ﬁfec u€sti tuti.ons of equivalents may be nmade therein wthout
departing: from§ @b A CONRESIeE ope of this invention which is intended to

be unlimted by the foregoing except as nay appear jn.t follQuwin
appended cl ai n5. THERKTEPSY CQWSW%%%‘&%& ﬁ@aJOHP%%[el?ngsﬁﬂﬂﬁﬁ@ﬁean
exclusive property or privilege is claimed are defined in the follow ng
appended sedtianyesrend settion tachisrse@o4a ribbon section and a ledge section, the striking plate

section having a thickness in the range of 0.010 inch to 0.250 inch and the return section having a
thickness ranging from 0.020 inch to 0.250 inch, the retﬁm section extending a distance ranging
0.25inch to 1.5 iJ;I.ChCS from a perimeter of the striking plafe section; and

a minor body composed of a non-metal material, the minor body having a crown

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

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

in the range of 0.055 inch to 0.125 inch.

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

the range of 0.060 inch to 0.111 mch. '

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

a plurality of plies of pre-preg material.



CLAIMS P t}2056 1. A golf club head conprising: a mejor body ¢appasedsof a
metal material, the major body having striking plate section, a return
section, a sol e section, “a ri bbon section and a | edge section, the striking
pl ate section having a thickness in the range of 0.010 inch to 0.250 inch
and the return section having a thickness ranging from0.020 inch to
0.250"inch, the return section extending a distance ranging 0.25 inRpghséo

1.5 Incheg frOfﬂe%oﬁ%{ub'ﬁ@&dea{cco%m%&%ﬁgﬁé $ eorfle g@gﬁﬁfa&aﬁh%mﬁ@gdge m nor bedy

conposed Of a no aving a crown- section:
and a ri bimtmonse twiaoly digtinee ringing fomd)004tinchdt 84624 inch fiam hrelgerios enfacoof thd t he
maj or bod%' ghe golf club head according to claim1l wherein the striking
pl ate sec 8h % s a thickness in the range of 0.055 inch to 0.125 inch. 3.
The golf club head according to claim| wherein the striking plate section
has a thickness in the range of 0.060 inch to 0.111 inch. 4. The golf .club

o ural i tyOor  pFieTtsfitedtachong o MOTRFLAnG el Rlndiert U RERAG™ 0.

golf club plaeeselctan d:@rcubnwgtrtcmeamy o veryiog thidkeesp mith dbitigkest ragiomsinwhert dicrvetthe
| edge section is inward a distance ranging from 0.005 inch to 0.020 inch
froman exterior surface of the major body.

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

the third thickness.

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

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

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

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



6. The golf club head according to any one of the preceding4q5ﬂ5 Wher ein
the striking plate section has concentric regions of varying thickness with
the thickest region in about the center. 7. The golf club head according to
any one the preceding clains wherein the striking plate section conprises
a central elliptical region having a base thickness, a first concentric
region having a first thickness wherein the base thickness is greatemsd han

the firstig hi ckiReSE clu h@.ﬁ%@&fi‘diﬁé’ﬁgﬁ biid the p&&a@in@ RiafRM genﬂthg Efo%gt dehi ckness
I CKN

wherein the first thickness is greater than the second t ess, a third
concent r i @etfia GpoH thedes axis of thergol ¢lubipadarass from d PR srammeentimeionsuered HI2408s | s
greater thafs-tdd@mbR} fflared.ni ckness, and a periphery region having a fourth
t hi ckness wherein the fourth thickness is less than the third thickness.
8. The golf club head according to any one the preceding clainms wherein the
return section has a thickness ranging fromO0.050 inch to 0.150 inch. 9.
The golf club head according to any one the preceding clains wherein the
golf club head has a volunme ranging from 200 cubic centinmeters to 300
cubic centinmeters. 23 4 Cctober 2004 PU2056 10. The golf club head
according to any gne the preceding clains wherein the nonent of inertia
about thdll zz #a89ECinf CUPRIISAR f ¢l ub head ranges from 1900 grans-centi neter
squared to 2400 grans-centineter squared. 11. A golf club conprising: a
gol f club head conmpep¥ichy bsadegmmmisiddy conposed of a netal material, the
maj or body havi ng

a major body composed of a metal material, the major body having

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

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

a shaft connected to the golf club head;

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

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

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



striking plate section, a return section, a sole section, a4n5§gg92@g@tion
and a | edge section, the striking plate section having a thickness in the
range of 0.010 inch to 0.250 inch and the return .-section having a

t hi ckness ranging from0.020 inch to 0.250 inch, the return section
extending a distance ranging 0.25 inch to 1.5 inches froma perineter of
the striking plate section, and a m nor body conposed of a non-net &u2osé
material, the mnor body having a crown section and a ribbon section, the
m nor body attached to the | edge section of the najor body; a shaft

connect eqt 0 &1 OMH hli bbmpr@atk: wherein the golf club has a loft angle
greater than thirteen degrees; wherein the nonent of inertia about the |zz

axi s through the fgs&ta%y?%”e‘%n%& b ¥ cdsPgaRsd QIMMARAY fe n?a?&%oﬂi B

centinmeter square ment of inertia about the Tyy axis E%rough

the center..of gravity ranges - ' :Soyared. 24
4 Qot obermIBE e Hptty F9Rseb s 38 ol b BRon BRI 1R SRS
conposed of .a gast stajnless steel .materi al . 18] i

striking Sﬁké‘%gep(i%tééft"’iu%!m'éugr Libfiress gp e fpec gt %‘éﬁmé%{coﬁ %gr?qg%l irhla\é%%%ms{%ct i on
and a | edge section, the striking plate section having a thickness in the
range of SEctORBAYREA @WSZW%‘H’% Qﬁagﬂ‘?g ® §%6H?W°E§%%Ee s%ﬁ?fi‘ e”éﬁ“g 2 .

thi ckness ranging from0.020 inch to 0.250 inch, the return section

ext endi ngistencelfanging O Srirahgh A g inches Tpmcperianeter oF thg spEngplFpisspRe M elss of
the striking plate section, the ledge section is inward a distance rangi ng
from 0. 0Q&ctiondintvard dighce nanigirferfom 8402 kb ite P2 mel Gem agfexierer surface of the

major body; and

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

wherein the moment of inertia about the Izz axis through the center Qf gravity
ranges from 1900 to 2400 grams- centimeter squared, and the moment of ineruia about the Iyy

axis through the center of gravity ranges from 900 to 1400 grams- centimeter squared.
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maj or body; and a minor body conposed of a plurality of pliespabbd®oRred
material, the mnor bedy having a crown section and a ribbon section, the
m nor body attached to the |edge section of the major body with a liquid
adhesive, the mnor body having a thickness ranging fromO0.010 inch to
0.070 inch; wherein the nonent of inertia about the Izz axis through the
center of gravity ranges from 1900 to 2400 grans- centineter squar &é%6and
the monent of inertia about the Iyy axis through the center of gravity
ranges from 900 to 1400 grans- centineter squared. 25 4 Cctober 2004
PU2056 MULTI PLE MATERI AL zNeBk Md@g@ I hyway wood type gol f
club having a club headvm'thlfgi maj or ody%ﬁ?ﬁﬁﬁ%ﬁ%y is disclosed .
herein. The major body is conposed of a netal nmaterial and has a striking
plate section, a return section, a Rﬁbﬁ%ﬁgi on, a ribbon section and a

| edge portion. The mnor body is preferably conposed of a conposite _
materi al and has a crown section and a ribbon section. The striking plate

section pref e 2Rl | 4G ink DIcAINBSP wit] B EnofBrRBly RRGYminr body is
preferably at‘?ac A q‘ﬁjy'?}{EFPIEi%git'j{iégllfoagheé ?\(/;e to tWe Fec?l1 e se%t I on o? t%gl maj or
body. Fi gdisc}os%r? herein. The major body is composed of a metal material and bas a striking plate
section, a return section, a sole section, a ribbon section and alledge portion. The minor body is
preferably composed of a composite material and has a crown section and a ribbou section. The

striking plate section preferably has variable face thickness. The minor Body is preferably

attached by a liquid adhesive to the ledge section of the major body.

Fig. 1
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