1 DESCRI PTION GOLF CLUB HEAD 5 TECHNI CAL FI ELD [0001] The present
invention relates to a golf club head which can hit a golf ball with |ess
difference in the carry even if there are differences in the point at which
the ball is hit. 10 Priority is clainmed on Japanese Patent Application No.
2006- 212794, filed August 4, 2006, the content of which is incorporated
herein by reference. BACKGROUND ART [DBRCRIPII®N=:neral |y speaking, with
respect to the golf club known as a "wood", because of recent requirenents
or requests of being light and big, there is a tendency in which the

t hi ckness of the face that is the hitting area of the club is as thin as
possible in order to increase the c i e characteristics. In
such a case, the "sweet spot" (i.e. { éﬁfggﬁﬁfﬁ%§~ ion on the hitting area
of the 20 club to hit the golf ball) which is an intersection of a
perpendi cular line fromthe center of gravity of the golf club head
(hereinafter, referred to as the "head") |lead on a surface of the face has
a |large degree of deformation. Ther eRBCENICAL BIRy@ssi bl e to i ncrease the
carry or distance of the ball. [0003] 25 Wth respect to the
above-describﬁﬁthad, there is a type of head which has a 2 wuniform

t hi ckness of the face. By using this type of head, it is possible to obtain

along carry if th eTE@]')I‘t%SéIﬁ ilb\jeli-’lti&li retlciﬁgs t%%_g%"iltl cllgﬁjhgéﬁe Fhick RO nit a't%gﬁ\ﬁgﬁ ’wi%hhe

carry or distance is
less difference in the carry even if there are differences in the point at which the ball is
( hit.
10 Priority is claimed on Japanese Patent Application No. 2006-212794, filed

August 4, 2006, the content of which is incorporated herein by reference.

BACKGROUND ART
[0002]
15 Generally speaking, with respect to the golf club known as a “wood”, because
of recent requirements or requests of being light and big, there is a tendency in which the

thickness of the face that is the hitting area of the club is as thin as possible in order to

Ko

increase the carry or distance characteristics.
In such a case, the “sweet spot” (i.e. the ideal location on the hitting area of the
20 club to hit the golf ball) which is an intersection of a perpendicular line from the center
of gravity of the golf club head (hereinafter, referred to as the “head”) lead on a surface
of the face has a large degree of deformation. Therefore, it is possible to increase the
[0003]

25 With respect to the above-described head, there is a type of head which has a



unexpectedly shorter if the ball is hit at a point outside of the sweet
spot, and there are significant differences in carry depending on the
hitting point. In other words, a head 5 which is fornmed so as to have a
uni form thickness of the face is a type of hgad which has a snaller ideal
hitting area. [0004] On the other hand, with“respect to the head, in order

to increase thengomh iR of tBE f4c8St Bk W in@Rhis &§pe' of h@é‘d: ?tsi% gBé’ssiEl? ﬁc{‘ﬁﬁt&iﬁﬁi 1Bnd

certain level of strength if the thickness of t e

Ther ef or e, ther hIC n i.S ovided at a .
backsi de of tI acggﬁﬁggigggﬁg “{nge é?“ﬁfggb%¥ﬂﬁﬁfﬁ%ﬂgmliirst
Publ i cati on No. HO09-154985( her.ei naft.er refer ed to as Patent Document 1)
and No. 2006- PR&PEsieRsr POHST i die Alf Bitabappiot GusIR PE e PSELTRIAENS yhere are

[ 0005] 15 The head described in Patent Docunent 1 has a constitution in

whi ch a thick sjppnifidaohdigieteane ingamp dewstidireg @l the hitongpeine Xanawies vairds etheah
(the horizontal direction) on a backside of the face is provided. The head

described i 5 Pa#geH isDomeERtasdo hawe @mlﬁﬁﬁﬁmckﬁéés@mtuﬁawis@hﬁ e biicall vaH ARN
in arib shape extending along the horizontal direction at is, the

direction from._t the sole side on the backside of the 20
Os%ﬂlg%@%@ }ﬁﬁ‘i{g abdd.

face i s provide ccordance with these heads, it is possible to
reduce the wei 91% 5 the head by applying a thin face whi | e mai ntai ni ng a
certain | evel L ength. Moreover, by applying the head of Patent
Docunment 2, it is possible to further obtain an advant age in 25 which the
so-cal | ed sweet spot &hrtheethexhanddeathirespetico tlpehead dintandertie écresse theecopificicnhg
area. 3 [0007] However, with respect to the head described in Patent
Docunent 1, thef @esitiﬁ.ltm, it is necessary to maintain a certain level of strength if the thickness of the

10 faceisthin. Therefore, there are cases in which a thick portion is provided at a backside
of the face (for example, see Japanese Patent Applications, First Publication No.
H09-154985(hereinafter, referred to as Patent Document 1) and No.
2006-175135(hereinafter, referred to as Patent Document 2)).

[0005]

15 The head described in Patent Document 1 has a constitution in which a thick
portion extending approximately along the X-axis direction (the horizontal direction) on
a backside of the face is provided. The head described in Patent Document 2 has a
constitution in which a thick portion in a rib shape extending along the horizontal
direction, that is, the direction from the crown side to the sole side on the backside of the

20  faceis provided.

{0006]
In accordance with these heads, it is possible to reduce the weight of the head
by applying a thin face while maintaining a certain level of strength. Moreover, by -
applying the head of Patent Document 2, it is possible to further obtain an advantage in

25  which the so-called sweet spot can be extended to the toe and the heel of the hitting area.



suggestion of decreased carry or distance when a hitting point is out of the
sweet spot. Therefore, the carry is significantly decreased when the
hitting point is outside of the 5 sweet spot. Mreover, with respect to the
head described in Patent Docunent 2, there i a disadvantage in which, if
the hitting point is outside of the sweet spot near the crown or the sole,
the carry is sigmbﬁjcantly shorter than the case of hitting the sweet spot.
[0008] Wth respect to general golfers, there are cases in which the ball is

a bit outside 10 of i . . i L recti -
i ncl udi ng not only thltélgﬁgée&gﬁ%h ?Eﬁg&x(r‘?\é;tehle,rﬂé%ﬁFesylggcgltnx%t%:ng?m%g}élﬁ% #’ﬁ}g&g 8'E.
When the ball is hit o ide aof the sweet spot near the.cro or the sole,
Uhe hei ght of PHESSHHGY T E-ishst GOl OBANGITEF SPERE NLER PEPR ISP HbME SVESTwet al | y
if the weight or the center of gravity does not nove snoothly during the

swi ng bet ween {Therefase.thecdrroinsignbeskdnidageasad whse thelpigiong pwiinths phisidp aif the
there is a very 15 high possibility in which the position of the head w |

nmove al ong § heswestispeial Mireewndr] with raapédit isthethbad gedcfib&binl Patdi ®cetmest 2, iteré &
not sufficient to extend the sweet spot to the toe or heel because it is

not possible t?fdﬁs‘éhb%t@g@%%vlﬁﬁ?ﬁ@ﬁn% ﬁ{tﬁ%%ﬁﬁ%ﬁfgu{s mﬁéjswéefés-&.nieﬁ‘r RO

to keep the differencein carr nthe hittin oint 1s nove
outside of the_, sweet. spot .near.the.cro0 r sole, it,.is ssible to provide
2 g0l { ol b whi ot ey dy SenissaERp e Pl B ke pl e RF Sygvteers. " 0o0o)
Wth respect to the case of providing a thick portion on the backside of the
face, inventor W8t he present invention have studied various reasons why
the carry is decreased at the crown and sole. Asa result, the reason why a
difference in carry i VWithespmobedenas! falfens thdre ate aaedsan ehithothe bell iha bk neskies
of divided areas formed on a backside 4 of the face by applying the thick
portion. DO GBuREweEt pVENIhEN along various directions including not only the toe and the

heel, but also the crown and the sole. When the ball is hit outside of the sweet spot near
the crown or the sole, the height of the hitting area can be different with every shot.
Especially if the weight or the center of gravity does not move smoothly during the
swing between the return from a backswing and the impact with the ball, there is a very
15  high possibility in which the position of the head will move along the vertical direction
against the golf ball. Therefore, it is not sufficient to extend the sweet spot to the toe or
heel because it is not possible to fully apply characteristics of the head. [f it is possible
to keep the difference in carry small even when the hitting point is moved outside of the
sweet spot near the crown or sole, it is possible to provide a golf club which can achieve
20 astable carry for general golfers.
[0009]
With respect to the case of providing a thick portion on the backside of the face,
inventors of the present invention have studied various reasons why the carry is
decreased at the crown and sole.  As a result, the reason why a difference in carry is

25  caused was found which relates to the thicknesses of divided areas formed on a backside



[0010] 5 In reference to the above-descri bed background, the present
invention has an objective to provide a golf club head appropriate for a
gol f club which achieves reduction in the difference in carry even if the
hitting point noves closer to the crown or sgple conpared to.the case of
hitting the sweet spot and which can easily obtain a stable carry. [0011]
10 I n order toofhkifesschyt ipplpfigaenhick pyaivhi on, the fol |l owi ng aspects are
provided. In order to achieve the above-described objects, the present
invention may have a constitution in which a golf club head includes: a
metal face for hitting a golf ball; a thick portion on a center of a
backsi de of the face extending in ; i vided areas of the
backsi de of the face divided by tF@S¢P§SE@§%??ﬁgH&ﬁﬁﬁgnyhave two or 15 nore
t hi cknesses. [00125 The above-described golf club head may be a club head in
whi ch a maxi nufAOlfif f erence of thickness of the overall face including the
thick portionis 1-5 mm [0013] 20 The above-described golf club head may
be a club h®ad in whi birefersrmkue theadbbasc-dedribyd Backicehiung, the peserminvdnios kiesas

di fference of the overall face including the thick portion by a width of

the thick portipBRclive t6bRofde §?§Q)lf[c%]if’ehd-£f3ﬁrogﬁg’t]§%xd£§&fEllaﬁ%}ﬁlﬁf dchidvibrdagasthn

may have a constitution in which an area 2 the"thick portion is
8.0-18. 0% of a.total-area .of the backside. of the face, 5 0015] The
Sbove deser | bed G5 TRTRPR isatsy Sugf i B0 Hing pelet oo, Slosjo R ithn b Sote

Mca+Msa) / ( McatMsa+M 3+M}1a) is 5.4-19 0% when an _area of a crqQwn portion is
Mca, compared to the case of hitting the sweet spot and which can easily obtaimn a stable carry.
{ [0011]
10 In order to achieve the present invention, the following aspects are provided.

In order to achieve the above-described objects, the present invention may have
a constitution in which a golf club head includes: a metal face for hitting a golf ball; a
thick portion on a center of a backside of the face extending in a X shape; and four
divided areas of the backside of the face divided by the thick portion which have twa or

15  more thicknesses.

[0012]
The above-described golf club head may be a club head in which a maximum
difference of thickness of the overall face including the thick portion is 1-5 mm.
[0013]

20 The above-described golf club head may be a club head in which a value
obtained by dividing a maximum thickness difference of the overall face including the
thick portion by a width of the thick portion is 7.6-62.5%.

[0014])
The above-described golf club head may have a constitution in which an area

25  of the thick portion is 8.0-18.0% of a fotal area of the backside of the face.



an area of a sole portion is Msa, an area of a toe portion is Ma, and an

area of-a heel 5 portion is Mia. [0016] |In accordance with the
above-descri bed aspects of the present invention, because the thick portion
ext endi ng approximately along the X-axis dirgction is provided, it is

possible to kee&@the differences in carry small, even if the hitting point
IS near a toe 18F a heel conpared to the case of hitting the sweet spot.
Moreover, even if the hitting point is near the crown or sole, because the
t hi ckness of these arEbsaboyetdesaribed golf@hub hdad ckaydmve afcondtguithnvindedclar eas of
the toe and heel, these areas can be defornmed. Therefore, it is possible to

prevent a r edUMdaQMsh)g%M%WsaWﬁmM}faWhDIO'% PP Rlea b$ 2 BRAMN pdrii6n & 1008
or sole. 15 BRI EF DESCRI PTI ON OF THE WNGS FIG 1 is a front” view of the

face of a golf 5 2l i - IV i e f
backsi de of faglg%}éalogg%gieiﬂé hgb nclr%ol\g%-’ glg%liggtgﬁgg eﬁ?@gﬁgﬁ%{é‘ng‘ﬁé&? %ﬁ%ogépﬁ%en
A-A and seeg fromthe 20 direction of arrow A FIG 4 is a cross-section of
FIG 2 al ong®a PPREAEMI8en B-B and seen fromthe direction of arrow B. BEST
MODE FOR CARRYI NG OQUT THE | NVENTION 25 [0017] 6 Hereinafter, referring to
drawi ngs, a pref®iabl e enbodi nent of the present invention is explained.
FIG 1 shows a front view of a face of a golf club head of this enbodi nent,

and FIG 2 shows an huddcbRiengewib aetdbuee-dewbed adpeers badr sernt ihvedridnhe
backsi de. In these
because the thick portion extending approximately along the X-axis direction is provided,
it is possible to keep the differences in carry small, even if the hitting point is near a toe
10 or aheel compared to the case of hitting the sweet spot. Moreover, even if the hitting
point is near the crown or sole, because the thickness of these areas is thinner than
thickness of the divided areas of the toe and heel, these areas can be deformed.
Therefore, it is possible to prevent a reduction in carry, even if the hitting point is near
the crown or sole.
15
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a front view of the face of a golf club head.
FIG. 2 is an outline perspective view of the backside of face.
FIG. 3 is a cross-section of FIG. 2 along a line between A-A and seen from the
20 direction of arrow A.

FIG. 4 is a cross-section of FIG. 2 along a line between B-B and seen from the

direction of arrow B.

BEST MODE FOR CARRYING OUT THE INVENTION

25 0017}



5 draw ngs, a head 10 is constituted froma holl ow conponent fornmed from
nmetal including: a face 11; a toe 12 and a heel 13 which are provided at
left and right sides of the face; and a crown 14 and a sole 15 which are
provi ded at upper and | ower sides of the face 11. A hosel 17 is provided at
an area at which both the crown 14 and theﬁpeel 13 cross, and a shaft not
shown-in the drawings is connected to the hosel 17. The shaft is 10 inserted
into the hosel 17 s f : I not ed
that, in  exampi s Shamnefta (e 1oMalindspy pRFer R fptdinions BEOM et 01
plate for convenuence ] @der to sinplify the drawings. In a practical
case, the fac@y?1KWé§a§)@ﬂ? ed shape which 1is called a bulge. [0018] 15 As
shown in FIGS. 2-4, on a backsjde of the face 11, a thick portion 20 in a
rib shape which is Ibeh st Gt agw pf adacerot x coHaheb badiof shis gmbadinans and
integrally formed together with the face 11. As shown in the draw ngs, the
t hi ck porti onFiZD2cbomss st suthhe pérapectivd vipor of tha $ace e fokmtthebadkxidendk thesea
direction fromthe crown to the sole and the other rib extends in a

di rection sf r ofgatviYessC4 RMMA 100 E&%ﬂ%ﬁé&ﬂoﬁ@ﬁﬂloﬁﬂ%rﬁ%&eﬁ@fo&ﬁl@@%oﬁf BeeP crossing
and formthe X shaped thick portion 20. This thick portion 20 is forned in a

state in whic| 0 a f of rit
arranged at aﬁcﬁdﬁ%g g?%cggtli%ﬁ%ol a[n%lt}ﬂ}eel Eb%@fc ¢ {J)S{I&EE agiéer ?lgnﬁggjg S]'%gs %r med
in a manner in i ch cross--section of the thick portion al on

short er |engﬂlaw(viyh Ceid HAOPN Ieanget ke hs WO .aﬁemﬁivté( é)atﬂmerfiné?q @%ﬁofthe
thickness at the center portion like a done or the shape of a drop 25 of

wat er (see Flf8c8)l. Mdhesaldr is piogidetliat&n pioa bt which®othsthe oraveul4 andtherdineldid i n
which a 7 cross-section of the thick portion 20 along a | onger |ength

direction (|i&aesdendeeiafBndd shown il Ge dwingsistohlicdtédidtihahskel B7.t Fhdlgafitinat
are -conparati vel y lower. In other words, the thickness of the thick portion

20 gradugjdy ﬁﬁﬁ i< g tﬁﬁ%ﬁ%&?{%@%@s&Qé‘ﬂ)eﬁx{h%%ﬁéﬁ'tdi@hé €44 oa) fﬁ%ﬂul&ﬁ@n&t‘é@ﬁf‘a‘% in

portion to bo ends e exanpl e shown in the draw ngs,

the examples shown in the drawings, the face 11 is shown as a flat plate for convenience in

order to simplify the drawings. In a practical case, the face 11 has a curved shape which
is called a bulge.
[0018]
15 As shown in FIGS. 2-4, on a backside of the face 11, a thick portion 20 in a 1ib
shape which is seen substantially as an X shape on its surface is integrally formed

together with the face 11.  As shown in the drawings, the thick portion 20 consists of

two rib portions, one of them extends in a direction from the crown to the sole and the
other rib extends in a direction from the crown to the sole. These two rib portions are
20  crossing and form the X shaped thick portion 20. This thick portion 20 is formed in a
state in which a crossing area of the X shape of the thick portion 20 is arranged at a
center portion of the face 11.  The thick portion 20 is formed in a manner in which a
cross-section of the thick portion 20 along a shorter length direction (line between A-A in
FIG. 2) has T;he Jargest thickness at the center portion like a dome or the shape of a drop

25  of water (see FIG. 3). Moreover, the thick portion 20 is formed in a manner in which a



5 thick portion 20 is shown in a state in which the straight ribs cross.
However; this state is not alimtation to the present invention. It is
possible to forma thick portion which includes curved ribs crossing on a

pl ane and which is shown in an X shape. [0019] The backsi de of the face 11
is divided into four portions by providing the thick 10 portion 20, and the
four divided surdsssesionndlihedhivg partormohalpog & logeMength dektopinkibetweell3-Bain
toe portion M and a heel portion Mi are formed on the backsi de of the face.

[0020] Next, i PiQrehs bOhGAEknd RE Sfds @kt SreofortReatRcBSBWer.| MM dr WdrdS the

concrete exanple 1is explained by using both a prototype head of the present

invention and g. I . . | N, acgof. e-W th
t he 4pcs forgi ghgl ne T%éfg&i!a?ﬁgﬁl% %%lp g%ﬁ&%@‘%ﬁé?%&é%@ﬁg&i@éﬁf Wg@h&%%g%ﬁﬁglad
vol une of 255cc and a wejght of 199g. There were 20 differences_ anong the
four heads. HoW&/&HtRATt ftf’éP@rFéég a?%i%&%@%nkythﬁsxarﬁ@eﬁ ewn isthe deavings the
Qt her portions were the sanme. First prototype head: The first prototype head
had a cented t ihickpetion@8 icshmivar incfstate oswhieg thosttaight ribk crashe Hhivekerptbrststasn)
of 4.80 mm The crown portion Mc and the sole portion Ms had a 25 thickness

of 2.2 nmand dtlafnPRIdnite hd\reandidvigtidieellt RYobibR Whorhts ek fir6 s RREHOT
8 2.5 mMm It should be noted that the type of thick portion was sel ected so

that the. thi clingahs ShbhSitkiclnpohtl ambiaduabl k dseneasss abogo 2 | onoer

| ength direction from center~portion so as ess of 3 mm
at the both si i&i ?f the longer direction. The total area of the backside
of the face wad'¥12 cnp. The ratio of the

4 The backside of the face 11 is divided into four portions by providing the thick
10 portion 20, and the four divided surfaces including a crown portion Mg, a sole portion
Ms, a toe portion Mt and a heel portion Mh are formed on the backside of the face.
[0020]
Next, in order to check the effects of the present invention, a concrete example
is explained by using both a prototype head of the present invention and a comparative
15 head.
[0021]
(Example 1)
In accordance with the 4pcs forging method, four titanium heads were
produced which had a head volume of 255¢cc and a weight of 199g.  There were
20  differences among the four heads. However the differences related only to the face
structures.  Other portions were the same.
First prototype head:
The first prototype head had a center thickness (a center of crossing portion of
the thick portion) of 4.80 mm. The crown portion Mc and the sole portion Ms had a

25  thickness of 2.2 mm and the toe portion Mt and the heel portion Mh had a thickness of



5 divided area was as follows. The crown area Mca was 4.6% the sole area
Msa was 7.4% the toe area Ma was 45.4% and the heel area Ma was 42. 6%
Conparative head 1: The conparative head | had a face with a uniform

thi ckness of 2.6 nm Conparative head 2: 10 The conparative head 2 had a
thick portion which was arranged at the centgr of the face, which extended
along a direction toward the crown and a direction toward the sole and

which is formedsgman i sisaRpe: Me@thavméw-ofmekgbﬁﬁﬁﬁ WalskleeRdRashA i 80 mMm
t hi ckness at the center, and other portions had 2.50 mmt hi ckness.

Conparative he : : rat | hi.c i : in
an X shape on gﬂg%ref %@fé{i@a}@g hgg%a\égggg&&m%éﬁ%?%ﬁﬁ éé&% rfeﬁé{h cdérrr%‘tc Ie“(r% ﬁ?%ld
simlar to the _conparative head 2, othe porti ons ha .9Q n t hi ckness.
L002] Af rer CHHBRTT RGISRAPES [ BBt O paTR ek e PR e o Barar  ve
heads 1-3, 20 tests of carry were conducted by using a rohot for test
hitting. |n théireesms, Tthhéothé@da okthe backsals of thenflage wamd8 Lo av dhagasiondshe

calculated after hitting 5 balls with each of the heads. As shown in FIG 1,

the hittingspoiditidedirewgohd follalk. WEheciatvntahe leahas 418%,ahe d1€archage, wioi nt s
P2/ P3 which were substantially horizontally noved respectively to the toe

and heel bY. 20 200, 60Belsh RIS 45800 ab e BRI, iy 30 Bophi o ver o

substantially 25 vertica m)%‘/fg% respectively to e crown and sole by 12
mmfromthe center. Here, 9. tgeqc nter Pl of the face was the point of
intersection at whi ch“PRE¥ELEKE 829 'nes crossed. The two center |ines

i ncluded: a center line anong virtual |ines which vertically connected both
t he boundary between Thecep@atdyiheadd hed gipceawiih e mailpon Hughmesheli e arn. t he
face and the sole; and a center line anong virtual |ines which horizontally
connect ed Comparative head 2:

10 The comparative head 2 had a thick portion which was arranged at the center of
the face, which extended along a direction toward the crown and a direction toward the
sole and which is formed in an I shape on a surface. The thick portion has a 4.80 mm
thickness at the center, and other portions had 2.50 mm thickness.

Comparative head 3:

15 The comparative head 3 had a thick portion formed in an X shape on a surface
which had a 4.80 mm thickness at the center, and similar to the comparative head 2, other
portions had 2.50 rom thickness.

[0022]
After connecting shafts to the prototype head 1 and the comparative heads 1-3,

20  tests of carry were conducied by using a robot for test hitting. In the tests, the head
speed was 40 m/s, and the average was calculated after hitting 5 balls with each of the
heads. As shown in FIG. 1, the hitting points of a golf ball were at the center P1 of the
face, points P2/P3 which were substantially horizontally moved respectively to the toe
and heel by 20 mm from the center, and the points P4 and P5 which were substantially

25 vertically moved respectively to the crown and sole by 12 mm from the center. Here,



5 both the boundary between the face and the toe and the boundary between
the face and the heel. The results of the carry obtained at all hitting
points of the exanple I are shown below [0023] 10 [Table 1] 20 mmto
center 20 mmto 12 mmto 12 nmto Maxi rum hgel side toe side crown side
sole side difference Prototype 194 in 201 in 194 in 193 in 193 in 8 in head

1 Conparative #Rlcenter 22l fagéwhﬁﬂﬁ%uﬂ‘&%ﬁeﬂs&n%ﬁ at Whidh8a% denfeP TREY (ﬂ'Eés\é@
194 in 201 in 194 in 186 in 186 m15in head Conparative 19 |n 201 in

193 in 187 in Tabl e 1,

t he :orot oty:oe ﬁggé‘k’?c’% |121\1/e§’2&targde%T ég??gﬁgﬂef er’f1 ‘}gl}é[{l%fhn%s% Cailgdeto t he
center even at the cr t dth

conparatively 88’%‘?’%@% %%rbé’luo 3? ‘ét(‘?%’gglse flﬁeﬁ %tﬁ%&‘%g%"%wfd\rl\f?‘ﬁgl Yetweon

t hi ckness at the crown and the sole conpared to the toe and the heel, it is
possi bl e to déickae abths soleaimdeaicanigydine spongeimtenl linesnwhith Imhzmktal[bpmnnﬁcteds
provi ded. Therefore, the prototype head 1 had a | arger sweet spot on the
surface. Byswapot thpdbemiaiebétscen thevas andhBetocedd iiebodndgr viietlvdn/ e fhread] |
had a coefficient of restitution not [arger than 0.83 which is a regul ated
value with respec..jo the coefficient of restitution that is scheduled to
20 be enforced tromthe 2008 fiscal year. 10

The results of the cairy obtained at all hitting points of the example 1 are

shown below.
[0023]

10 [Table 1}

20mamto |center |20mmto | 12mmito |12 mmto | Maximum
heel side toe side | crown side | sole side | difference
Prototype 194 m 20lm | 194m 193 m 193 m 8m
head 1
Comparative | 191 m 205m | 191m 188 m 188 m 17m
head 1
Comparative | 194 m 200lm | 194m 186 m 186 m 15m
head 2
Comparative | 194 m 20lm | 193m 187 m 187 m 14 m
head 3 :

/ In accordance with results of Table 1, the prototype head 1 achieved the least

| difference of carry compared to the center even at the crown portion and the sole portion
at which carry was comparatively decreased. This was because, by applying a thinner

15 thickness at the crown and the sole compared to the toe and the heel, it is possible to
deform the so-called sweet spot even when the thick portion is provided. Therefore, the
prototype head 1 had a larger sweet spot on the surface. By way of parenthesis, it was
observed that the prototype head 1 had a coefficient of restitution not larger than 0.83
which is a regulated value with respect to the coefficient of restitution that is scheduled to

20 be enforced from the 2008 fiscal year.



By using the conparative head 1, it was possible to obtain a |ong carry when
the ball was hit at the center. However, the conparative head has | arge

differences of carry if the ball is hit at positions other than the center.
Therefore, the conparative head | had a snmalg sweet area. Mreover, it was
observed that the coefficient of restitution of 5 the conparative head | was
0.85, that is, the coBffusingeint cafiparasieitead il o waa posuiitls kalebtaih 4 beg careguwhen ed
val ue. Regarding the conparative head 2, it was observed that differences of

carry betweentRItws mektthoferddd HiRetaniRIcorlprdiRt WBRThdshSrohafterfit bON
and the center were snmall. However, it was observed that dlffgerences of

carry between EB‘?}I ﬁ{tﬁé[\ﬂ%g g,;}{nll %&58%'180%%%151}}%3& ﬁ{%tc}%léteggs\lél%?éfgfeeﬁle?c%%lé)%%n%{e hea

portion and the center efore, 't areain Vertica
direction fromthe center was stil] small. Regarding the copparative_ head 3,
simlar to thelé’ﬁgé SH’fahtWeEﬁﬁ?Jar FRPdeT, B atps "%Feii"ﬁd &)&E&?l‘}@ Pt PL@E‘““PH%“ Ofg
sweet area in a vertical direction was smal | . The reason.for such a
phenonena i % stppoegrrativatheathé wasi0ion et ispthetdoeffsiamnl petitution was dutshie of dhee

15 portion was the sane as the toe portion and the heel portion. In

accordance W t Reglifed v41bé.ons above, by applying the thick portion in an X
shape on the backside surface of the face while the thickness of the areas

G vigded by 10 L KRB AKEuaRl SO, PSSyl SuPIERALE ey
Ex le 2) Sim)] Ex le 1, . i i
(Erample 2) S BRSSO A B AR R v

and a weight of 1999. However, as shown in Table 2 bel ow, the thicknesses
of the thick pémellonBargvemy vaiswbersted thet difigepncofericanti dalegnthoroneortion
prototype head 1. 11

10 and the center and between the sole portion and the center were large. Therefore, the

sweet area in a vertical direction from the center was still small.

Regarding the comparative head 3, similar to the case of the comparative head
2, 1t was observed that the sweet area in a vertical direction was small. The reason for
such a phenomena is supposed that the thickuess of the crown portion and the sole

15  portion was the same as the toe portion and the heel portion.

In accordance with descriptions above, by applying the thick portion in an X
shape on the backside surface of the face while the thickness of the areas divided by the
thick portion are set as two types, it is supposed that it is possible to obtain a head which
has a large sweet area.

20 [0024]
(Example 2)
Similar to Example 1, in accordance with the 4pcs forging method, three
titanium heads were produced which had a head volume of 255¢¢ and a weight of 199g.
However, as shown in Table 2 below, the thicknesses of the thick portion and the divided

25  areas were changed from the prototype head 1.



[0025] [Table 2] Heel Center Toe portion Crown Sole Difference of portion
portion portion thickness Prototype 226 M 3.4 Mm 2.6 Mm 2.4 M 2.4 mm 1.0
nm head 2 Prototype 20 Mm 6.8 nm 2.0 mnmm 1.8 MM 1.8 mMm 5.0 mm head 3
Prototype 2.6 Mm 3.2 M 2.6 MM 2.4 mm 2.4 nm 0.8 nm head 4 5 [0026] After
connecting shafts to the prototype heads 2-4; in the sane nanner as Exanple
1, tests of carry were conducted by using a robot. Test results are shown in
Table 3. [0027][0044} [Table 3] 20 mmto center 20 nun to 12 nmto 12 mmto
Maxi mum heel toe crown sole difference Prototype 195 m 200 m 196 m 192 m
192 m8 mhead 2 Prototype 197 m201 m 196 m 194 m 193 m8 m head 3
Prototype 197 m 205 m 198 m 193 m 193 m12 m head 4 [0028] As clearly shown
in Table 3, in ﬁ,a]g:lga? when the difference of thickness inside

Heel Center Toe portion | Crown | Sole Difference of
portion portion | portion | thickness

Prototype | 2.6 mm (3.4 mm | 2.6 mm 24mm |24mm | 1.0 mm

head 2

Prototype | 2.0mm | 6.8 mm | 2.0 mm 1.8mm [1.8mm |5.0mm

head 3

Prototype | 2.6 mm | 32mm | 2.6 mm 24mm |24mm | 0.8 mm

head 4

L 5 [0026]

After connecting shafts to the prototype heads 2-4, in the same manner as

Example 1, tests of carry were conducted by using arobot. Test results are shown in

Table 3.
[0027]

10 [Table3]

20mmto |center ;20mmto | 12mmto | 12 mmto | Maximum
heel toe Crown sole difference
Prototype | 195 m 200m | 196 m 192 m 192 m 8§m
head 2
{ Prototype | 197 m 20lm | 196m 194 m 193 m 8m
- head 3
Prototype | 197 m 205m | 198 m 193 m 193 m 12m
head 4
[0028]

As clearly shown in Table 3, in a case when the difference of thickness inside
the face was | mm, the maximum difference of carry was 8 m. Moreover, in a cease in
15 which the difference of thickness inside the face is 5 mm, the maximum difference of
carry was 8 m. Therefore, regarding these two cases, it was understood that head

structures achieved large sweet areas.  On the other hand, when using the prototype



the face was 1 nm the maxi numdifference of carry was 8 m Mreover, in a
cease in 15 which the difference of thickness inside the face is 5 nmm the
maxi mum di fference of carry was 8 m Therefore, regarding these two cases,
it was understood that head structures achieyed | arge sweet areas. On the
ot her hand, when using the prototype 12 head 4, it was possible to obtain

12 in of the nendaguUteasipRESHE 6btalmalY M-of BN EMun BiffedGeodanee Wdkevehen
test results, it was observed that it was nore effective to apply 1-5 mmto

the maxi mum di ffe j : & I )
Exanple 1, in acc cé@gg%c‘g{ﬂ\}ﬁyhtgé%ﬁgﬁg%éggg %r gsieﬁvgd&r@%m%&gﬁere%ﬁqlgﬁou%%legds
were produced. In this exanpl as sh rototype heads 5-8 in Table 4
bel ow, areas quﬂqg; ?maéﬁn%ﬁff%ﬂ?eé’ﬁmf‘@eﬁ%\cksi de surfaces of the faces
were changed. It should be noted that the prototype head 6 shown in this
exanpl e correspdf#3%lto the 10 above-described prototype head 1. [Table 4]
Area of backside Area of thick Ratio of area of of the face portion thick
portion Prdtot WEealpkB)S 48.4 cm 3.9 cm 8.0% Prototype head 6 1) 48.4 cm
53 cm 11.0 % Prototype head 7 48.4 cm8.7 cm 18.0 % Prototype head 8 48.4
cm 12.5 cm 25. 8 % [ 003fliiafld BXan BNl dcBetdialhith i1 %ﬁ&%ﬁgg&é{m A4S
15 Exanple 1 re to

in the sanme manner as . 1, tests of carry . uct ed by usi ng
a robot. Carry €ohl GRROAGANGA! Ot i &P BL Hckort Srot M hdalls $33h%aBre 4 below,

areas of the thick portions on the backside surfaces of the faces were changed. It should

,-—\

be noted that the prototype head 6 shown in this example corresponds to the

10 above-described prototype head 1.

[Table 4]
Area of backside | Area of thick Ratio of area of
of the face portion thick portion
Prototype head 3 48.4 cm” 3.9 cm” 8.0 %
Prototype head 6 (1) | 48.4 cm® 53 cm’ 11.0 %
Prototype head 7 48.4 cm’ 8.7 cm” 18.0 %
Prototype head 8 48.4 cm” 12.5 cm® 25.8%
[0030]

[ After connecting shafts to the prototype heads 5-8, in the same manner as
15  Example 1, tests of carry were conducted by using a robot.  Carry corresponding to
hitting points is shown in Table 5.

[0031]



[0031] 13
heel

12 m head 8 [0032] As shown in Table 5 abgye,

8, it was possible to
smal |-er.

[ Table 5] 20 nmto center 20 nmto 12 mmto 12 mmto Maxi num
toe crown sole difference

Prototype 198 m 203 m 198 m 197 m 196 m7 m
head 5 Prototype 194 m 201 m 194 m 194 m193 m8 m head 6 Prototype 191 m
199 m 192 m191 to 190 m9 m head 7 Prototype 188 m 196 m 188 m 185 m 184 m

by using the prototype head

Mor edifabic 5jt was observed

t hat

5 make the maximum di fference so as to be 12 mor
it was nore effective if the ratio

of the area of the thick portion was 18.0% or smaller. [0033] (Exanple 4)
10 Simtar to EXanpre 3o mhP [RERIS WeiinR @ UeSHm &) § i B WLEm hown
in Table 6, the rati che%f ar egs di ‘ﬂ)Sed arleasayas ged l(flfﬁéjgﬁéé d be
not ed that the; '°J|’tUt e head hadesarided aye s+ UCUﬁ Fabl-e—6-t 0o.
[0034] [ Tabl fég‘”ﬁg’aﬁi solgéé’f‘ic SR, i o 5@ R Po of tde
(A) + (B ca

Prototype | 194 m 200lm | 194 m 194 m 193 m 8m

head 6

Prototype | 191 m 199m |192m 191 m 190 m 9m

head 7

Prototype | 188 m 196m | 188m 185m 184 m 12m

head 8

[0032]

{ As shown in Table 5 above, by using the prototype head 8, it was possible to
5  make the maximum difference so as to be 12 m or smaller. Moreover, it was observed
that it was more effective if the ratio of the area of the thick portion was 18.0% or
smaller.
[0033]
(Example 4)
10 Similar to Example 1, four heads were produced.

Table 6, the ratio of areas of divided areas was changed.

prototype head 1 described above is included in Table 6 too.

In this example, as shown in

It should be noted that the

[0034]
[Table 6]
Ratio of sole | Ratio of crown | Ratio of heel | Ratio oftoe | (A) + (B)
portion {A) ! potion (B) portion portion
Prototype 3.2% 2.2% 46.0% 48.6% 5.4%
head 9
Prototype 7.4% 4.6% 42.6% 45.4% 12.0%
head 10(1) ]
Prototype 11.7% 7.3% 39.6% 41.4% 19.0%
head 11
Prototype 1.9% 1.3% 47.1% 49.7% 3.2%
head 12

15



portion (A) potion (B) portion portion Prototype 3.2% 2.2% 46. 0% 48. 6% 5. 4%

head 9 Prototype 7.4% 4.6% 42. 6% 45. 4% 12. 0%
7.3% 39.6% 41. 4% 19. 0%

12 15 14
manner

as the
using a robot.
the prototype head 10 corresponds to the

head 10(1) Prototype 11.7%
head 11 Prototype 1.9% 1.3% 47. 1% 49. 7% 3. 2% head

[ 0035] After connecting shafts to tfhe prototype heads, in the sane
above-descri bed exanples, tests of carry were conducted by
Te835iresults are shown in Table 7. It should be noted that

5 prototype head 1. [0036] [Table

7] 20 mmto Center 20 AM@ricondetinpshaftshd thapbttvdicatiiNin HRehmt demaEOMhsol e

di f ference

Prototype head 195 m 201 m194 m 193 m192 m9 m9 Prototype

28 Zd ml gg L mm2 (2) é Oz{b%\i%-%éqsc‘??f%g BxdhEs & SofParrhWeké cSIRLRIRGHRAF b0 Medesihls

are shown in Table 7. It should be noted that the prototype head 10 corresponds to the

5  prototype head 1.

[0036]
[Table 7}
20mmto | Center ;20mmto | 12mmto | 12mmto | Maximum
heel toe CTOWn sole difference
Prototype head | 195 m 201 m 194 m 193 m 192 m Sm
lzrototype head | 194 m 20lm  {194m 193 m 193 m 8 m
;’i()igtype head | 195 m 202 m 194 m 201 m 200 m & m
éiototype head | 195 m 200 m 195m 188 m 188 m 12m
12
[0037]
10 In accordance with Table 7, regarding the prototype head 12, the ratio of the

sole portion and the ratio of the crown portion were relatively small. However, it was
observed that the maximum difference of the prototype head 12 was acceptable.
Moreover, it was clearly observed that it was further preferable that both the ratio of the
sole portion and the ration of the crown portion should be 5.4% or larger because there is
15  no case of greatly reducing the carry when the ball is hit at the sole portion or the crown
portion.
[0038]
(Example 5}
Similar to Example 1, four heads were produced.

20 In this example, as shown in Table 8, prototype heads 13-16 were made which



Prot ot ype head 195 m 200 m 195 m 188 m 188 m 12 m 12 [0037] 10 In
accordance with Table 7, regarding the prototype head 12, the ratio of the
sole portion and the ratio of the crown portion were relatively small.
However, it was observed that the nmaxi mum disf f erence of the prototype head
12 was acceptable. Mreover, it was clearly observed that it was further
pr ef er abl e t hahabwarivusivelueaRi (Bo)afbtdihel bysdivetigpmbxionnatdclitness disfeieatesafbyt he
crown portion should be 5.4%or |arger because there is 15 no case of

greatly reduci agathbef Gedd porbwidhe iya §y.is hit at the sole portion or the
crown portion. [0038] (Exanple 5) Simlar to Exanple 1, four heads were

produced. 20 In this i r eads 13-16
here made which 15 - habearrsad AL AP pleyEe Headytho bSO RG Selid

t hi ckness diffgrences t. by wdths of thick portions W(see FIG1). After
connecting shaP¥ ¥5198 3ROty SRS ESHyES gwnipdae 8t carry were conducted by
using a robot. Test results are shown in Table 9. 5 [0039] [Table 81 R% W
t Prototype heH¥3%B 12.5%8.0 nm 1.0 nm Prototype head 14 62.5%8.0 nm 5.0
mm Prototype head 15 2.8% 18 mMmm 0.5 mm Prototype head 16 7.6% 13 mm 1.0 mm

[Table 8]
R (%) W t
_ Prototype head 13 12.5% 8.0 mm 1.0 mm
{ Prototype head 14 62.5% 8.0 mm 5.0 mm
' Prototype head 15 2.8% 18 mm 0.5 mm
Prototype head 16 7.6% 13 mm 1.0 mm
[0040]

10 [Table 9]

20mmto | Center (20mmto | 12mmto | 12mmto | Maximum
heel toe crown sole difference
Prototype head | 196 m 202m {197 m 194 m 194 m 8m
13
Prototype head | 193 m 198m | 193m 192 m 191 m 7Tm
14
Prototype head | 198 m 207m | 198 m 195 m 195 m 12m
/ 15
{
B Prototype head | 195 m 200lm | 195m 191 m 191 m 10m
16
[0041]

As clearly shown in Table 9, it was possible to obtain the maximum difference
so as to be 12 m even when the value R% was 2.8 %. Moreover, at the center, when the
15 value R% was 7.6-62.5 %, differences of carry were especially small.  Therefore, if R%
is 7.6% or larger, the head has small difference of carry and is preferable.

[0042]



[0040] 10 [Table 9] 20 mMmto Center 20 mMmto 12 mmto 12 mmto Maxi mum heel
toe crown sole difference Prototype head 196 m 202 m 197 m 194 m 194 m8 m
13 Prototype head 193 m 198 m 193 m192 m 191 m7 m 14 Prototype head 198
m 207 m 198 m 195 m 195 m 12 m 15 Prot oty%)l% head 195 m 201 m 195 m 191 m
191 m'10m 16 [0041] As clearly shown in Table 9, it was possible to obtain
t he maxi mum di {ff:ehg€6) so as to be 12 meven when the value Rowas 2.8 %
Moreover, at the center, when the 15 value Rhwas 7.6-62.5 % differences

of carry were especkal: Ther i IS 7% 6% or.,l r, .the
head has smal | di ffgirﬂéllrll%éég?&%glﬁrlygggéfg{ygelﬁ%% ﬁ%ﬁ%%@dﬁgﬁfﬁmﬁh‘g?ﬁ&ﬁ%ﬁe 6)
Simlar to Ex le 1, rot ot head 17 was produced so that the face had
a thi ckness'ggag’r‘?ﬁ%\??‘sl%ﬂ&?%l Eﬁggo [0043] 5 [Table 10] Heel portion Center
Toe portion Crt)ov(\)nlg]Sol e portion potion

5  [Table 10]

Heel portion | Center Toe portion | Crown Sole portion
, potion
Prototype head 17 | 3.0 mm 48mm |2.5mm 20mm {2.0mm

[0044]
After connecting a shaft to the prototype head 17, tests of carry were conducted

by using a robot.  Test results are shown in Table 11.

10 [0045]
[Table 11]
20mmto | Center {20 mmto | 12 mm to 12 mmto | Maximum
heel side toe side crown side | sole side | difference
Prototype head 17 ! 196 m 20lm ;195 m 193 m 193 m gm
[0046]
/ As clearly shown in Table 11, even in a case in which the thickness was

15  arranged so as to be smaller at the toe than the heel and a:rranged to be smaller at both the
crown and the sole than the toe, that is, when three types of thicknesses were included, it
was possible to obtain a head which had small differences in carry.

[0047]
A best mode constitution, method, and the like for implementing the present

20  invention are described above. However, the scope of the present invention is not
limited by such constitution, method, or the like.

In other words, specific embodiments of the present invention are shown in the



Prototype head 17 3.0 Mmm 4.8 mMmm 2.5 mMm 2.0 mm 2.0 mm [0044] After
connecting a shaft to the prototype head 17, tests of carry were conducted
by using a robot. Test results are shown in Table 11. 10 [0045] [Table 11]
20 mmto Center 20 mrmto 12 mmto 12 mmto xi mum heel side toe side crown
side sole side difference Prothd 17 196 m201 in 195 m193 in 193 in 8 in

[0046] As cl earhing@drexbhinkdih eheldboveu&RribRoss. Cakfvdver, Wik 9Pss§1£1@f6rm SHRRS S

was 15 arranged so as to be smaller at the toe than the heel and arranged to

L %S A58 0 s e 0,0

types of thicknesses

had snmall differences.i,n carry. 471 A best .npde_consti.tution, nethaqed,. and
the like for FW“&JH—%PH%@%IW&X% %’88?1?1165% TRYRREAR onY %O%Séﬁ%f%qnﬁé’f? lBgoded in
However, the scope of the present invention is not limted by such

constit uti on, theseepaiof the prasentlifkemtionn ot her words, specific enbodi nents of
the present invention are shown in the 17 draw ngs and explained in the

above descyi ptj0#48] However, it is possible for a person of the art to
apply various nodifications to the above-descri bed enbodi nents, while

remai ning within t hepSeERERL ddsBghdd SR mRY Gt é}%ﬁtpég%g?oﬁcq{l%gﬁ%i i0Bs1A" ©

included in the scope of the present invention. ] .
above-descri bed eROdl FERLA: L8NeSAAR! S Oo0pf! Hoatlecslheg?! ! o

embodiments to heads of a fairway wood, utility club, or the like. Moreover, regarding
{ making the differences of carry as small as possible by applying the above-described
10 embodiments, it is also possible to apply the above-described embodiments to an iron
club.

Furthermore, there is no limitation such that the thick portion 20 should be
integrally constituted together with the face, and the thick portion 20 is an independently
formed portion. Therefore, it is possible to attach the thick portion 20 to the backside of

15 the face.
[0049]

Moreover, 1t is not a limitation in which the thick portion 20 is formed ina
manner in which the thickness of the thick portion 20 gradually decreases so as to have
both right and left sides which are comparatively lower along a longer length direction

20  from a center portion. However, it is possible to obtain a uniform thickness.
Otherwise, it is possible to form the thick portion 20 so as to have a narrower width along
a longer length direction from a center portion to both the right and left ends. In short,
the present invention includes at least one feature in which the thick portion made from a
rib approximately in an X shape on a surface is provided at the center portion of the face

25  1in order to extend the sweet area to both the crown and the heel.



a driver is explained. However, it is possible to apply the above-descri bed
enbodi nents to heads of a fairway wood, utility club, or the Iike. Moreover,
regarding neking the differences of carry as small as possible by applying
t he above-described 10 enbodi nents, it is 3%80 possible to apply the
above-descri bed enbodi nents to an iron Furthernore, there is no
limtation such that the thick portion 20 should be integrally constituted
together with the face, and the thick portion 20 is an independently fornmed

portion. Therefore, it is possi t i portion 20 to the
backsi de of 15 the face. [0049] @%@éﬁ@?ﬂ@%ﬁﬁﬁf limtation in which
the thick portion 20 is formed in a manner in which the thickness of the
thick portion 20 gr ayeelf Fipbdiead appyerriale foye gobf (lal is prawidad mhiphtackisyey asmall

si des which are conparatively lower along a | onger length direction 20 from
a center por tdifforentovleaery, evieh if the hatisg pbiat lovedlangdigectiohd wraerbivh ok nesls.

O herwise, it is possible to formthe thick portion 20 so as to have a

harrower i dtc!bnﬂia%lﬂto tBe LRBYE h1th§@ﬂfef‘wfébtr §6t hRwhich 'Eh@e&sﬁ?to%fauﬁ)%iablérbahﬁ?
both the right and left ends. In Short, +the present |nvent|on i ncl udes at

| east one feature |rvﬁ¥1 [ 0 |nately
in an X shape on a sur %ﬁltéf ngl%/ol&énélg]% %f&'ﬁénceﬁ%bg eol?etefigﬁso foeﬁﬁ%a(f ace

in order to extend the sweet ar%a to both the crown and the heel. 18

| NDUSTRI AL APHEpteatest alore. hsheild be npdersieedithabbrssone stemplary of the inveptiqnands
provi ded which achieves a small difference of carry even if the hitting
poi nt noves adromgt thi heawnbidared s haitngwAdditienss omessions oupstitetdiontspanchetherase  of
hitting the sweet spot and which can easily obtain a stable carry. Wile

preferred emb@diiRaienstan bhenddawationdfepattithy B thelgnet drhedpadtthe bidsetst r at ed
above, it should be understood that these are exenplary of the |nvent|on and

10  invention. Accordingly, the invention is not to be considered as being limited by the

foregoing description, and is only limited by the scope of the appended claims.



are not to be considered as limting. Additions, om ssions, substitutions,
and other nodifications can be nade w thout departing fromthe spirit or
scope of the present 10 invention. Accordingly, the invention is not to be
considered as being limted by the foregoing description, and is only
limted by the scope of the appended clains. 19 CLAIMS 1. A golf club head

conprising: a netal face for hitting a golfgball; a thick portion on a
center of a backside of the netal face extending in an X shape which is not
on diagonal lines of the netal face; and four divided areas of the backside

of the metal face divided by the thick gocAINM® which have two or nore

t hi cknesses, wherein (Ma+Msa)/ (Ma+tMsatM a+Mha) is in a range of 5.4-19.0%
when an area of a crown portion is Ma, an area of a sole portion is Msa,
an area of a toe pe idioElub Sedlt@mprigipg: an area of a heel portion is Ma. 2. A
golf club head accordi n% to Caim1, wherein a maxi numdifference of

t hi ckness of the ovareidllagedprhittingaegalihalludi ng the thick portionis in a

range of 1-5 nm 3 g]:higk 9(91Jti]:m %h‘dt%{nﬂ?c a%%%l?srglﬁjér (ﬁghet 1%6&1 ﬁlyf“gn?:égn&(% e{nga:nr}( & yal ue

obtai ned by dividin maxi mum ness rence o 1> ébal
face i ncl udi ngviidleis nbi @kdipgoial lbaes oy the mataldhde; edd t he thick portion is
7.6-62.5% 4. A golf clu ead accarding to Caim1l, wherein an, area, of the
thick portion is 8fey di‘S‘.??ﬁQ%r%?S Ogt eg%aﬁ St @éhf'ome&aﬂ%c diyider &y thy thick@orfona)
face. 5. A golfnid] MRe Readr AFRANRKAGsdOwhir@inm 1, wherein the thick portion is
3.4 nmmor thicker. ’

(Mca+Msa)/(Mca+Msa+Mta+Mbha) is in a range of 5.4-19.0% when an area of a

crown portion is Mca, an area of a sole portion is Msa, an area of a toe portion is Mta,

and an area of a heel portion is Mha.

2. A golf club head according to Claim I, wherein a maximum difference of

thickness of the overall metal face including the thick portion is in a range of 1-5 mm.

3. A golf club head according to Claim 1, wherein a value obtained by dividing a
maxinum thickness difference of the overall metal face including the thick portion by a

width of the thick portion is 7.6-62.5%.

4, A golf club head according to Claim 1, wherein an area of the thick portion is 8.0-
18.0% of a total area of the backside of the metal face.

5. A golf club head according to Claim 1, wherein the thick portion is 3.4 mm or
thicker.



