SPECI FI CATION Title of the Invention GOLF CLUB BACKGROUND OF THE

| NVENTI ON Field of the Invention The present invention relates
to a golf club which can adjust an angle thereof, that is, can adjust
a fixing angle of a head with respect to a center axis of a shaft.
Description of the Conventional Art Wth respect to a golf
club which is put on the market at the present and can adjust an

angl e thereof, since the angle adjustnent is carried out by
tenporarily taking a shaft out odpeciFeedTionnd further rotating the
shaft, in all cases, the shaft is fixed to the head in a state in
which it is rotated at a predefpigoftad I@ngitRmfter the angle

adj ustnment in conparison with before the angl e adjustnent. However,
the shaft is structured such thaG@LFGLUBDration frequency at a
time of hitting a ball is different subtly in correspondence to a

fixing direction with regRCKGROUND JrefdE INVENTIONRe, I n accordance
with the prior art, since the shaft vibration frequency is changed by

carrying out the angl e adj ustnerld ofthehabénti®el ing at a tine of
hitting the ball is changed. A change of the vibration frequency on

the basis of a sfwafgres&ritanvartioneslatdsab 4 golerdrivhien can ddiet fanl draé ng
Table 1. Table 1 change of shaft vibration frequency on the basis of
angl e adj ugbidg theSs, tda@mdjust a fixing angle of a head with respect to a center axis of
a shaft.
Description of the Conventional Art
With respect to a golf club which is put on the market at the present and
can adjust an angle thereof, since the angle adjustment is carried out by
temporarily taking a shaft out of a head, and further rotating the shatt, in all cases,
the shaft is fixed to the head in a state in which it is rotated at a predetermined
angle after the angle adjustment in comparison with before the angle adjustment.
However, the shaft is structured such that a shaft vibration frequency at a time of
hitting a ball is different subtly in correspondence to a fixing direction with respect
to the head. Therefore, in accordance with the prior art, since the shaft vibration
frequency is changed by carrying out the angle adjustment, a shaft feeling at a

time of hitting the ball is changed. A change of the vibration frequency on the

basis of a shaft rotating position is described in the following Table 1.

Table 1
change of shaft vibration frequency on the basis of angle adjusting position
vibration frequency measuring shaft: A shaft: B shaft: C
position vibration difference | vibration frequency | difference | vibration frequency | difference
frequency
0 degree 210 0 231 +0 278 0
90 degree 204 -6 226 -5 271 -7




vi bration frequency neasuring position shaft: A shaft: B shaft: C
vi bration frequency difference vibration frequency

180 degree 211 +1 230 -1 278 10
270 degree 206 -4 227 -4 272 -6
maximum difference 6 5 7

note 1) the difference is a numerical value on the basis of the vibration
frequency measuring position of O degree.

Further, in the prior art, since the shaft is fixed to the head in a state in
which it is rotated, after the angle adjustment in comparison with before the angle
adjustment as mentioned above, only a grip having a concentric circular shape
can be used as a grip, and it is impossible to use a grip which is provided with a
directionality on a circumference having a back line. Therefore, it is hard to
firmly grasp the grip, and a design of the grip is constrained.

Further, in the prior art, since it is impossible to apply a sufficient
chamfering process to an inner diameter portion of an end surface of a part to
which the shaft is inserted, a possibility of a shaft breakage becomes large (refer
to patent document 1)

Further, there has been proposed a golf club which can easily adjust an

angle thereof without changing a direction on a circumference of a shait, however,

the method includes preparing a plurality of angle adjusting parts and re-bonding
the selected parts to the shaft, and it can not be necessarily said that the angle
adjustment can be easily achieved (refer to patent document 2).
Prior Art Document
Patent Document
Patent Document 1. Japanese Unexamined Patent Publication No.
2009-050676

Patent Document 2: Japanese Unexamined Patent Publication No.




di fference vibration frequency difference O degree 210 0 231 +0 278 O

2006-042951
Summary of the Invention
Problem to be Solved by the Invention

The present invention is made by taking the point mentioned above into
consideration, and an object of the present invention is to provide a goif club
having such a structure that a user can adjust an angle to an optional angle
easily and firmly without changing a direction on a circumference of a shaft with
respect to a head.

Means for Solving the Problem

In order to achieve the object mentioned above, in accordance with a first
aspect of the present invention, there is provided a golf club comprising:

a hosel portion which is provided as an integral body or a separate body
in a head main body and has a shaft insertion hole formed as a through hole
shape;

a closed-end tubular plug member which is fixed to a leading end portion
of the shaft and is inserted to the shaft insertion hole;

an angle adjusting member which is inserted to the shaft insertion hole
from a lower end opening thereof and is provided with a come-off preventing
engagement portion so as to prevent from coming off upward; and

a fixing bolt which is inserted from a bolt insertion hole provided in the
angle adjusting member and is screwed into a female thread portion provided in
an end surface portion of the plug member, thereby detachably fixing the angle
adjusting member and a plug member to the hosel portion,

wherein a spherical bearing structure is provided in an upper end

opening peripheral edge portion of the shaft insertion hole and an outer




90 degree 204 -6 226 -5 271 -7 180 degree 211

peripheral portion of the plug member corresponding thereto, a rotation
preventing structure for preventing rotation of the plug member with respect to
the hosel portion is provided, a diametrical gap is set between an outer peripheral
surface of a lower end portion of the plug member which is inserted to the shaft
insertion hole and an inner peripheral surface of the shaft insertion hole
corresponding thereto, the angle adjusting member is provided with a spacer
portion which positions the fower end portion of the plug member in a state of
being biased in any direction of a diametrical direction within the shaft insertion
hole by being inserted to the diametrical gap in a part on the circumference, and
a fixing angle of the head main body with respect to the shaft is adjustable on the
basis of what position on the circumference the spacer portion is inserted to the
diametrical gap at.

Further, in accordance with a second aspect of the present invention,
there is provided a goif club, wherein the spherical bearing structure is
constructed by a combination of an annular concave spherical surface portion
which is provided in an upper end opening peripheral edge portion of the shaft
insertion hole, and an annular convex spherical surface portion which is provided
in an annular step portion by setting the step portion in an outer peripheral portion
of the plug member, in the configuration described in the first aspect.

Further, in accordance with a third aspect of the present invention, there
is provided a golf club, wherein the rotation preventing structure is constructed by
a combination of a partial concave portion on the circumference which is provided
in an upper end opening peripheral edge portion of the shaft insertion hole, and a
partial convex portion on the circumference which is provided in an annular step

portion by setting the step portion in an outer peripheral portion of the plug



+1 230 278 0 270 degree 206 -4 227 -4

member, in the configuration described in the first aspect.

Further, in accordance with a fourth aspect of the present invention, there
is provided a golf club, wherein the shaft insertion hole is formed as a taper
surface shape in which an inner diameter is enlarged little by little in a direction
from an upper end thereof toward a lower end, and/or the plug member is formed
as a taper surface shape in which an outer diameter is reduced little by little in a
direction from an upper end thereof toward a lower end, in the configuration
described in any one of the first to third aspects, whereby the diametrical gap is
set between an outer peripheral surface of a lower end portion of the plug
member which is inserted to the shaft insertion hole and an inner peripheral
surface of the shaft insertion hole corresponding thereto.

Further, in accordance with a fifth aspect of the present invention, there
is provided a golf club, wherein the angle adjusting member has a discoid main
body which is inserted to the shaft insertion hole from a lower end opening
thereof, an outer peripheral surface of the discoid main body is provided with the
come-off preventing engagement portion which is formed as a collar shape or a
stepped shape, the spacer portion in a part on the circumference is integrally
formed toward one side in an axial direction along an outer peripheral edge
portion in one end surface of the discoid main body, the spacer portion is formed
as a circular arc shape as seen from one side in the axial direction, and the bolt
insertion hole is provided at a center position of a circular shape in which a
diameter is set to a length obtained by subtracting a thickness in a diametrical
direction of the spacer portion from an outer diameter of the discoid main body, in
the configuration described in any one of the first to fourth aspects.

In the golf club in accordance with the present invention having the



272 -6 maximumdifference 6 5 7

structure mentioned above, the hosel portion having the shaft insertion hole
formed as the through hole shape is provided in the head main body as the
integral body or the separate body, and the plug member formed as the
closed-end tubular shape is fixed fo the leading end portion of the shaft. The
plug member is inserted to the shaft insertion hole together with the shaft from
the upper end opening thereof, and the angle adjusting member is inserted to the
lower end opening of the shaft insertion hole. The angle adjusting member is
provided with the come-off preventing engagement portion so as to prevent from
coming off upward.

The plug member inserted to the shaft insertion hole is retained fo the
upper end opening peripheral edge portion of the shaft insertion hole by the
spherical bearing structure in the upper end portion of the inserted portion, and
the diametrical gap is set between the outer peripheral surface of the lower end
portion of the inserted portion and the inner peripheral surface of the shaft
insertion hole corresponding thereto.  Accordingly, the plug member can
oscillate with respect to the hosel portion within the range of the diametrical gap
around the spherical bearing structure together with the shaft.

Further, since the angle adjusting member is provided with the spacer
portion which is inserted to the diametrical gap in a part on the circumference,
it is possible to position the lower end portion of the plug member in a state of
being biased to any direction of the diametrical direction within the shaft
insertion hole by inserting the spacer portion to the diametrical gap in a part on
the circumference, and the fixing angle of the head main body with respect to
the shaft can be adjusted on the basis of what position on the circumference

the spacer portion is inserted to the diametrical gap at this time.




note 1) the difference is a nunerical value on the basis of the

vi bration frequency neasuring position of 0O degree. Furt her
in the prior art, since the shaft is fixed to the head in a state in
which it is rotated, after the angle adjustnment in conparison with
before the angl e adjustnent as nmentioned above, only a grip having a
concentric circular shape can be used as a grip, and it is inpossible
to use a grip which is provided with a directionality on a

ci rcunference haphnGamphaslckitielowERerE bomien of thel ludmeehblepisfhiagddyto
grasp the grip, and a design of the grip is constrail ned.

Further, i pd Read®hielr sidé twithfl BREshdft insetiBRATHE M ¢hd GaskPPlay tife spacer
sufficient chanfering process to an inner dianeter portion of an end

surface of (BrRANd inkeriadliothe Hienefe bap  thaseal ésh side pPBBIPRIJ intybef, a
shaft breakage becones |arge (refer to patent docunent 1)

Further, thaiRdhRarBRaD (E.oNeBREsao ChiximlinbyaMy. CIFuRBer, 6Ashd yoradiwst

an angle thereof without Changing a direction on a circunference of a

shaft, howgyRE. thé Nsveredraosbrtitle bl BRSpiNg eRembdids diddetrtalthd nead tengide
adjusting parts and re-bonding the selected parts to the shaft, and

it can not \B@ideeansRinskiiosdofk hRd cddecthangk epackr poitivans irsaned® the
easily achieved (refer to patent docunent 2). Prior Art Docunent

Pat ent Doc\y@Rdtrical gap in ttR2h&&Y hEBIGHIHERHE thd: pldRprnese theexadiliseshgRasent
Publ i cati on No. 2009- 050676 Patent Docunment 2: Japanese Unexam ned
Pat ent Publchgr&it®B n¥Rimun? 086042951

Further, since the lower end portion of the plug member is biased to the
face side within the shaft insertion hole in the case that the spacer portion is
inserted to the diametrical gap in the back face side of the plug member, a head
face angle B (Fig. 6) comes to a maximum value in a slice side. Further, on the
contrary, since the lower end portion of the plug member is biased to the back
face side within the shaft insertion hole in the case that the space portion is
inserted to the diametrical gap in the face side of the plug member, the head face
angle 3 comes to a maximum value in a hook side.

Further, since the spacer portion can be inserted to anyplace in an
endless range at 360 degree on a circumference, an angle adjustment at two
angle adjusting positions is complexly carried out in the case that it is inserted to
the diametrical gap at an intermediate position (a diagonal position) of the two
angle adjusting positions among the above four angle adjusting positions.

Next, if a preferable angle adjusting position is decided, a fixing bolt is
inserted form a boit insertion hole which is provided in the angle adjusting

member, and is screwed into a female thread portion which is provided in the end

surface portion of the plug member, whereby the angle adjusting member and



Summary of the Invention Problemto be Solved by the Invention

The present invention is made by taking the point nentioned above

I nto consideration, and an object of the present invention is to
provi de.a golf club having such a structure that a user can adjust an
angle to an optional angle easily and firmy w thout changing a
direction on a circunference of a shaft with respect to a head. Means
for Solving the Problem In order to achi eve the object

menti oned gROMEy rdMiRS GRS FRRCE thé hbsel pbiiod! ams MRhakfis ikl trtes Bosel
i nvention, there is provided a golf club conprising: a hosel

portion V\h'gﬁhioh SiREavé HRE iemBet ik PiMiRly fixedYo e shaRepsinat ehdhefiohn a
head mai n body and has a shaft insertion hole fornmed as a through

hol e shapepy the fixing2h@t RSaetaebid b Uasteniphuer KBsdIRig W @ling dlt] Xed to
a |l eading end portion of the shaft and is inserted to the shaft

i nsertion Bekdble to readjusdimar@tigin’dadimt.i ng nmenber which is inserted to
the shaft insertion hole froma | ower end opening thereof and is

provided with a |gofs QfdbePie\Rat dtNELEEOREATERL BD6Y, O$iNG ths rotation
prevent from com ng off upward; and a fixing bolt which is

inserted f hpentikPsituctile ® bicoRed M Belipp¥r Bedlopenitidiperiphet edge eitibng
menber and is screwed into a female thread portion provided in an end

surface pog st inBertibh UBIgTRARANs prévedeby etrasbapbriio iaxd be tobr
angl e adj usting nenber and a plug nenber to the hosel portion,

wherein a sphgdraiabotBeaAr dfNghes by Chefmdet WHXEHO \CbAl@shanbs athe e etheepldg

openi ng peri pheral edge portion of the shaft insertion hole and an

outer member and the shaft fixing it do not rotate but oscillate at the time of angle
adjustment, and a direction on the circumference of the shaft with respect to the
head does not change at all.  Accordingly, the shaft vibration frequency does not
change even after the angle adjustment, and it is possible fo use the grip which
has the back line and is provided with the directionality on the circumference.

As a specific example of the spherical bearing structure, there can be
listed up a combination of an annular concave spherical portion which is provided
in the upper end opening peripheral edge portion of the shaft insertion hole, and
an annular convex spherical portion which is provided in an annular step portion
by setting the step portion in an outer peripheral portion of the plug member. In
accordance with this combined structure, a concentricity between the upper end
opening peripheral edge portion of the shaft insertion hole and the annular step
portion in the outer periphery of the plug member can be always secured, and the
plug member and the shaft can smoothly oscillate with respect to the hosel
portion (the second aspect).

As a specific example of the rotation preventing structure mentioned

above, there can be listed up a combination of a partial concave portion on the



peri pheral portion of the plug nenber corresponding thereto, a
rotation preventing structure for preventing rotation of the plug
menber with respect to the hosel portion is provided, a dianetrical
gap is set between an outer peripheral surface of a | ower end portion
of the plug nenber which is inserted to the shaft insertion hole and
an inner peripheral surface of the shaft insertion hole correspondi ng
thereto, the angle adjusting member is provided with a spacer portion
whi ch posi tirQififetdiRe vAMBT isPRELIREY hiddlugpler BRE opérily PBITIMRFalicdga psitiahe
of being biased in any direction of a diametrical direction wthin
the shaft iohsied Gham ifkebfdnbNolbehity al psgalt &shveR doRordb@Ams tir@hfegitiel N
a part on the circunference, and a fixing angle of the head main body
Wit h respeghidas bRsvidediah tanishinadl stebdoHRNQY detfghtns spQorthah ap@sitdri on
on the circunference the spacer portion is inserted to the

di anetri calpe@gierat portion of tHeUblU@Emenibracipiadadragnod Withathie eomdined
aspect of the present invention, there is provided a golf club,

wher ei n t heyspRY ithalhdaerpbfien, StheUsiLy MiembBerC ang tidiehefl Al e securely
conmbi nati on of an annul ar concave spherical surface portion which is

provi ded i@r%nmme&gﬁ@ﬁmmd@@pé@her al edge portion of the shaft
insertion hole, and an annular convex spherical surface portion which
i's provided i n apy@iUnahe SkERUROHEMDMBEbSSS tdmehd the isdetted pR¥tidnadt i n
an outer peripheral portion of the plug nmenber, in the configuration

descri bed it bl rhdrhSdr AsaeRLinserted to thd stidfhiagertibm haleCEdraIRetrivaligapa
third aspect of the present invention, there is provided a golf club,

wher ei n t heyitholeapddt o BFEHRBE paEHEtdI WeiFHES of SheCing it Gbleds Iigrdly set in
combi nation of a partial concave portion on the circunference which
i's provideghd Dp@dl &HRPEGHEM thePRENAND tHeedibBeical g&rafh Pespecod Bk ihhe
shaft insertion hole, and a partial convex portion on the

ci r cunf er eneRpNdthcduriage B MeiiSRGtidhAS isai bhiRlin SledPwdrsridl gurtidnytherlof.i ng
the step portion in an outer peripheral portion of the plug nenber,

in the configiuvat ihml ERSBE iRARvED blyNAe fdnagtingshet hole being forfriedt e,
in accordance with a fourth aspect of the present invention, there is
provi ded a tgedrfsiffal® shabeneivhidinan shdrtdiamser td enlahgdelitiis byonnedh as a
taper surface shape in which an inner dianeter is enlarged little by

little in yideischdRRANTUPPET afd tHeReT t&stdtahisivepénd, ainardl tise playericreinst,
and/ or the plug nenber is forned as a taper surface shape in which an

outer di anBJeRiy fofméEasI6 @shek stifdce dMapk it Whiehiah catetidiprdtbon rédua dtlle
upper end thereof toward a |ower end, in the configuration described

in any one Wfifd1d hidiktidrofrbi &rd uFﬁé?G@ﬁOEtheMtﬁrt@«ba{rdtél%vfﬁraamt shadl isgap
is set between an outer peripheral surface of a |ower end portion of
the plug wmgbievml@pngt% mBgeude thftthe tiRgledtpisting Me&eJd incatcbaladcandthan
inner peripheral surface of the shaft insertion hole corresponding
thereto.  how mubivah§ierthe itdber eRigled a6 @etat & timmef dffhénaspediy @le fdueh
present invention, there is provided a golf club, wherein the angle
adj usting nppeey. has a discoid main body which is inserted to the
shaft insertion hole froma | ower end opening thereof, an outer

peripheral surfapg sofpetiie edhmplei o tiaamyld adyisiig Pemvet etkraichh behisted
cone-of f preventing engagenent portion which is fornmed as a collar

shape or a |t QRAGHstRARE thdthenaPaaRE0IRThAIh ®OdY Whithpghrisefidd tdithe shaft
circunference is integrally formed toward one side in an axial

direction ahioriRol8UtcR aRewePBsd abefifgendrest aaroutdr Enighead setadeaste
of the discoid main body, the spacer portion is formed as a circul ar
arc shape agfe SRRid HRHA BBy 3¢ Feovided Aah atk adonth-o® Préwnting rehghembe t
insertion hole is provided at a center position of a circul ar shape
in which a gkt isSfoffiéd b9 adol @NGiabe @b baitebdlhapelthe 3padargostion
thickness in a dianetrical direction of the spacer portion from an

in a part on the circumference is integrally formed toward one side in an axial



structure nmenti oned above, the hosel portion having the shaft
insertion hole fornmed as the through hole shape is provided in the
head main body as the integral body or the separate body, and the

pl ug nenber formed as the cl osed-end tubular shape is fixed to the

| eadi ng end portion of the shaft. The plug nmenber is inserted to the
shaft insertion hole together with the shaft fromthe upper end
openi ng thereof, and the angle adjusting nenber is inserted to the

lover end epesiontki@ig dMeushpélipHeRdetbe portioalie ond BAd @0ghe® erdhel distoig
menber is provided wth the cone-off preventing engagenent portion so

as to prevedin bo@yMnasaihe okl potiv@isiormed as a cF@aParaghapaiaesedmpent ed
to the shaft insertion hole is retained to the upper end opening

peri pheral opdgeienanid afakdirdchion. shakecdrasedd wighihiwsieapelortshactam) elriceal
bearing structure in the upper end portion of the inserted portion,
and the di anephé! pdifigh isSinsstjrate@tineds difividuiati bpey, ihbesices poftiane
of the Iower end portion of the inserted portion and the inner
peri pheral rgtafdsaserotditing e sikabitl rhﬁiﬁ&foﬂ}rmhél@bfe ananyRspgostingavérkeaat o.
Accordi ngly, the plug nenber can oscillate with respect to the hosel
portion w tbhimaddeasyanesifdfaspbet).di anetrical gap around the spheri cal
bearing structure together wwth the shaft. Further, since the
angl e adj usting memkercase, pf adé dgshoer tgoridre iS parcwted ot hopamhbe hthies
inserted to the dianetrical gap in a part on the circunference, it is
possi bl e t @irp@ffcrdree diie) ihevaiereistiphora koge portibhen pleugherembenrface &
state of being biased to any direction of the dianmetrical direction
wi t hi n t he tshafscoidngaint bedy, eldeis Oyisdrsietot & @t be tspareumfeedriceost the
the dianmetrical gap in a part on the circunference, and the fixing
angl e of t hgarhstachl gap belasiy the bhter pemsialraltsarfhdeothablugaasmber adj thet ed
on the basis of what position on the circunference the spacer portion
i's insert eghriep pehshalhlaefaté epthe@apft disettihshold, e discoid main bady bl e,
since the |l ower end portion of the plug nmenber is biased to the head
heel side wntihisorfadee gt dfnges tpl@n Mebel narkheiasag efrbimateatheothpacer
portion is inserted to the dianmetrical gap in the head toe side of
the plug meweerdingy, regd dase tienahebalt begon hpleconiehe famale e hoportion
val ue. Further, on the contrary, since the | ower end portion of the
pl ug nemberard prdvicReiest reSoddice Renwr bositieisder e thaith) théve isafisk fhasthelyi on
hole in the case that the spacer portion is inserted to the
di amet r i calargBpsédfroMeedinathdrant tisd fendbolt &uh mot be sarsviarr theiche Mead,
lie angle a cones to a m ni mum val ue. Furt her, since the | ower
end porti oy abcdriigndel wigh tenireserit smieinsie dhé dolt heseftbehaie teprovitibd at the
shaft insertion hole in the case that the spacer portion is inserted
to the di amehter @asiti@npf 4 Birdule shapk irf wbieh o dismeter isheet i & dengtinbieined
head face angle p (Fig. 6) comes to a maxinumvalue in a slice side.
Further, omytdugtrecimgrathicknsdsniae dib@etrukdiregtich pothtispacafpottive: fadmi@n
menber is biased to the back face side within the shaft insertion
hol e i n t heutsdiarhd&at of the digpaempdriddgnwherebn ey batiinkertibh@ole and the
dianmetrical gap in the face side of the plug nenber, the head face
angl e p cof@palkOthpeatByoOMitmareldignéd tireihpeditichisd@ith each otherFall theetime
since the spacer portion can be inserted to anyplace in an endl ess
range at 368g4leRESf die angler &justiayandttionaghdatig! fxiagl bk tovenbe atretved
angl e adjusting positions is conplexly carried out in the case that
it is insernh&dtd o ThBEiduaNMehape atezp8a alrclarwhich atemdilat®iches iviithoihe( a
di agonal position) of the two angl e adjusting positions anong the
above four ignglstrfacd o8 tHengirqulsidre @Rsped spacer andlénternally teugbeefvethadhkbe
angl e adjusting position is decided, a fixing bolt is inserted forma
bol t i nser tduast gepbRerahsgfadesofthe\disderd maint heiyeate ¢8adieysdei sygnmentalr ,
and is screwed into a fermale thread portion which is provided in the
position, and this circle itself is set at a position which is biased from the discoid

10



As a specific exanple of the spherical bearing structure, there can
be listed up a conbination of an annul ar concave spherical portion
which is provided in the upper end openi ng peripheral edge portion of
the shaft insertion hole, and an annul ar convex spherical portion
which is provided in an annular step portion by setting the step
portion in an outer peripheral portion of the plug nenber. In
accordance with this conbined structure, a concentricity between the
upper end @BERUBJN (BRIfifRRRpaty.edge portion of the shaft insertion hole
and the annul ar Step portion in the outer periphery of the plug
menber can be al ways secured, Ersttiofth®invgntiBaber and the shaft can
snoothly oscillate with respect to the hose! portion (the second
aspect) . IASIcEoraRRE Wit trRXsesdre ifentibie hadhd theOstrup ey endntioged
structure nentioned above, there can be listed up a conbination of a
partial cons@xeitObbisiile @ ptdiRie BiIgaEdr BAGEy WhdicA str@ctpreothatiedisen an
upper end opening peripheral edge portion of the shaft insertion

hol e, and garpadjtistethe GPYE ROGtioRd! AiYld Basily AreiUFigy abeutvdhiaading she
provided in an annular step portion by setting the step portion in an
outer peri@hetish @O eRc@hfetdite PbutheMBIATE with! fespectotod ec Bead.t NTHa s
conbi ned structure, the hosel portion, the plug nenber and the shaft

can be secgifgtivn phemensiedmidrentd of ald Sighf( e rédpocd tasrepbad does not
Further, in the structure nentioned above, anong the inserted portion

of the pl ughdmgabenhersbi ahe kRaft NbEitbadrdgoehdyedsdtandt dhasge itentheddreyle t he
dianetrical gap with respect to the inner peripheral surface of the
i nsertion Aglginiest, aiddk ¥s potsible tbhescuppegripentichotids tie baukr href andud
the diametrical gap with respect to the inner peripheral surface of
t he insertpenidel @ithstieetdiresionality ohe theovecuersemey t | Shdehetieeadngle
However, this can be achieved by the shaft insertion hole being
formed as adjuapeht sdichaied ahape iddsemihg che Sixidgnbeit adtiamedtiay the angle
enlarged little by little in a direction froman upper end thereof
toward a | gyestingndemBadias nobaeddsygryniardegichbiai npaftor Siade & fixdtiapes
surface shape in which an outer dianeter is reduced little by little
in a directarfed blpBy ddstemIng theefiting el ciols extveialy dirrh aivarit @nposstoel ta t
is possible to adjust a magnitude of the angle adjusting range in
accor danceegaily reB@ustTuEriasg| sindehthet apgie a@tesntaise as adndidssasteplass of
manuf acturing (the fourth aspect). As a specific exanpl e of
the angl e agistrfennhat BeORIRGect hetiee ciaduntfercnicst g wser sua fcadry sdut ucfing e
that it has a discoid main body which is inserted to the shaft
insertion AglL&nfenom cdricop@idepdd toperafagntdier eof , an outer peripheral
surface of the discoid main body is provided with the cone-off
preventing engagemessrdaesd waim thstedetire df sigreeeons aspedt, ey cavapgicty a
st epped shape, the spacer portion in a part on the circunference is
i nt egr al | ypéiaeardné eppedeah@pehig pefipherapsige poftionesft the rshaltangerion
outer peripheral edge portion in one end surface of the discoid nmain
body, and héie spaaseanPGAL $tOF poRiohan tedow@er periphesubiathe iy BBmper an
seen fromone side in the axial direction. In accordance with this
shape or shé ugiaykasecaicsdcand fite pRAcAREMPEr dhdthe shaftnéragstaly esbcillatet Jith
di scoid main body, the spacer portion rotates by rotating the discoid
mai n body, rashestad heosangdréomd] b sibtdrganey witrchs shactomdsf teathird(dsbect,
fifth aspect). In this case, if the spacer portion is provided
in a part p@ Hdiel gortie Heepiag etentbedr@diihe st &n Resdquihey plevedigd from
portion in the one end surface of the discoid nain body, and is
inserted tmt&ingar in accokduhceiwithuimbestentes of tiehfoudh agpéat] it & pesible to
bet ween the outer peripheral surface of the plug nenber and the inner
per i pher al agjustftae enagnittidee obthafanglensiuistingnag 8, adcbeiadis adth thomamoctbody
and the end surface portion of the plug nenber are biased from each
angle the tapers are set at a time of manufacturing. In accordance with the
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mai n body (the fifth aspect). Effect of the Invention In
accordance with the present invention having the structure nentioned
above, it is possible to provide the golf club having such a
structure that a user can adjust the angle to an optional angle
easily and firmy w thout changing the direction on the circunference
of the shaft wth respect to the head. The direction on the
circunference of the shaft with respect to the head does not change,

wher eby t heyghafel ok fiih %Béa,egm@% dgpsenpbriehadgtesibyavtdting tasgl e
adjustnment, and it is possible to use the grip which has the back

line and i gigRpRVh&lIRBoW, tthe hiGe AHTLEHI] WHRIié MadeRabileINgithe SErewingnestk
Since the angle adjustnent is carried out by | oosening the fixing

bolt and r gl atd ﬁ;gnésbgt@rgg{c@tr@ku_sti ng menber, it is not necessary to
detach the Shaft. Since the fixation is carried out by fastening the

fixing bolt, it is extrenegyefbédBritiidn of the Draemdy¥ € to easily
readjust. Further, since the angle adjustnent is an endl ess stepless

adj ust ment at 36Qigdeg eefRat H8sEEsctidRAICNSNGea dolfeiulsiAraceaiianes thout
a fine adjustnent in correspondence to a preference. In

accor dance giidnthddifBettor i presertindeh@osecond aspect, the concentricity
bet ween the upper end opening peripheral edge portion of the shaft

insertion hole apg »Rearpanaigal viwesr Paistitial part iReFigul er peri phery of
the plug nenber can be al ways secured, and the plug nenber and the

shaft smoothly Oﬁigi. b ligth &emichncroes Besonblovid W &f BasBbtaptdl thadtnin a $tate in
accordance with the structure of the third aspect, the hosel portion,

the plug mempaythardirth® isBalibdean be securely prevented from
rotating. In accordance with the structure of the fourth aspect, it

is possible to aﬁbu&iséﬁﬁnwbﬁM@gﬁ adjostirgngkbMbagd] usting range in
accordance with how nuch angle the tapers are set at a tine of

manuf act uring. | pigasGoRdBRAREI Yobd sédiBnalSliew @f rseibstantid) paft dfthstampact ,
since the spacer portion rotates by rotating the discoid nmain body,

the angle %ﬂii&%b%gwdwﬁﬁ%meea@mtata@dtwtr:d@gé@,wi ng work by the
fixing bolt is snoothened. Brief Description of the Draw ngs

Fig. 1 is a vertfgal carfeseseanti aprinatlorgWiedls of §aitdte ah ubhich the angle
accordance with an enbodi nent of the present invention; Fig. 2 is an

enl arged ViRishhg merphstiandthl mitbardmtoddegkee, in which Figy 6A3isis plan

vertical cross sectional view of a substantial part in a state in

whi ch the g@hf ofth WBad, Sar@®d BB’ a schematic horizontal cross sectional view which
shows an arrangement of a spacer portion at this time;

Figs. 7A and 7B are explanatory views of a state in which the angie
adjusting member is rotated leftward at 90 degree, in which Fig. 7A is a plan view
of the head, and Fig. 7B is a schematic horizontal cross sectional view which
shows an arrangement of the spacer portion at this time; and

Fig. 8 is a vertical cross sectional view of a golf club in accordance with
another embodiment of the present invention.

Description of Reference Numerals

1 head

2 head main body

12



Fig. 4 is a plan view of an angl e adjusting nenber; Fig. 5is
a vertical cross sectional view of a substantial part of a state in
whi ch the angle adjusting nmenber is rotated at 180 degree;

Figs. 6A and 6B are explanatory views of a state in which the angle
adjusting nenber is rotated rightward at 90 degree, in which Fig. 6A
is a plan view of a head, and Fig. 6B is a schematic horizontal cross
sectional view which shows an arrangenent of a spacer portion at this
tinme, Figs, 7Afad 7B are explanatory views of a state in

whi ch the angle adjusting nenber is rotated |eftward at 90 degree, in
which Fig. 7A isza pl aps¥iRwif the head, and Fig. 7B is a schematic
hori zontal cross sectional view which shows an arrangenent of the
spacer portion ais thi %oﬁj;gmé;spﬁgﬂcm porion Fig. 8 is a vertical cross
sectional view of a golf club in accordance wi th another enbodi nent

of the present ig%ent i®Acavagsktidrdt i on of Reference Numeral s lhead
2head mai n body af ace

4 shaft insertion hole

5 shaft

6 grip

8 hosel joint system structure
9 plug member

9a step portion

Sb inserted portion

9¢c hosel extension portion
9d end surface portion

9e female thread portion

of convex spherical portion
99 convex portion

10 angle adjusting member

10a  discoid main body

10b come-off preventing engagement portion
10¢ spacer portion

10d boit insertion hole

10e circular shape

11 fixing bolt

13 spherical bearing structure

14 rotation preventing structure

13



3hosel!

portion 3fconcave spherical portion 3gconcave portion 4shaft

I nsertion hole 5shaft 6grip 8hose! joint system structure 9plug

menber

Qastep portion 9binserted portion

15 diametrical gap
Mode for Carrying Out the Invention

The following embodiments are included in the present invention.

(1) In order fo achiever the object mentioned above, the present
invention includes a golf club head which is open in a hosel upper end positioned
in a heel side of a head main body and has a part insertion hole penetrating to a
sole side, a hosel part portion which is inserted to the insertion hole, and is
applied a spherical shaped chamfer in an inner diameter side of an upper end
portion while having a taper hole, and in which a head rotation preventing
concave shape is arranged, a plug portion which is inserted thereto together with
a shaft, is bonded to a leading end portion of the shaft, is provided with a thread
hole in a bottom surface, is worked as a sphetical surface in a portion meeting
with the spherical shaped chamfer portion in the upper end of the hosel part
portion, has a head rotation preventing convex portion, and is applied a taper
work for preventing a shaft breakage in an inner diameter portion of an upper end
thereof, an angle adjusting unit which is inserted with respect to the plug portion
inserted to the hosel part having a taper hole, is open while shifting a center at an
optional angle (from 1 degree to 3 degree, preferably from 1 degree to 2 degree)
from a center of the bottom surface, and has a through hole for passing a fixing
bolt therethrough, and a bolt which is connected by screw to the plug portion
installed to a shaft leading end portion provided with the thread hole.

(2) In accordance with this, the user can select an optional angle
adjusting position by rotating the angle adjusting unit portion without pulling out or
inserting and rotating the shaft to which the grip is installed.

(3) Further, with regard to the hosel part portion, since it is possible to

14



9chosel extension portion 9dend surface portion 9efenal e thread
portion 9f convex spherical portion 9gconvex portion 10angl e adjusting
menber 10adi scoi d nai n body 10bcone-off preventing engagenent portion
10cspacer portion 10dbolt insertion hole

directly employ the function of the part in the hosel hole portion of the head main
body, that is, integrally mold the structure of the part at a time of molding the
head, it is possible to lighten a weight of the hosel part portion, and it is possible
to achieve a low gravity point of the head. In this case, the golf club is not
fimited to wood clubs (a number one wood, a fairway wood, a utility wood) and
the like, but includes iron clubs and a putter to which the angle adjusting parts
can be applied.

(4) In the contact surface of the plug portion to which the hosel part
portion and the shaft are installed, that is, the meeting surface, there is included
such a sfructure that it is firmly fixed by having a spherical shaped meeting
surface which is provided with no gap and no step and is excelient in adhesion,
having a unigue shape with respect to a concavo-convex shape for preventing
the head rotation, and carrying out a fixing at a fixed torque by a connecting bolt.

In accordance with the structures (1) to (4) mentioned above, the
following operations and effects can be achieved.

(5) By the angle adjusting parts in accordance with the present invention,
it is possible to adjust an angle while keeping the vibration frequency of the shaft
constant.

(6) Since the shaft can be kept in a fixed direction, it is possible to freely
select a shaft design.

(7) Since the shaft can be kept in a fixed direction, it is possible fo install
a grip having a functionality such as a freedom of selecting the design of the grip,
the back line or the like.

(8) Since it is structured such that the head and the shaft can be easily

attached and detached, it is possible to freely select the kind of the shaft.
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beci rcul ar shape 11fi xing bolt 13spherical bearing structure
l4rotation preventing structure 15dianetrical gap Mbde for Carrying
Qut the Invention The foll ow ng enbodi nents are included in the
present invention. (1) I'n order to achiever the object

menti oned above, the present invention includes a golf club head
which is open in a hosel upper end positioned in a heel side of a
head main body and has a part insertion hole penetrating to a sole
side, a hosel pawj e ihaa Whe Bndis ddueend pekifioh, theuddrsantiicely demae,
and is applied a spherical shaped chanfer in an inner dianeter side
of an uppepneffioRAr dridh avhistigy Povitiatd regdrdesy ohmeean@gchd[;u@tm@lpbbman
head rotation preventing concave shape is arranged, a plug portion
which is i gaphtiededifedted oy teoehhscttdriice. shaft, is bonded to a

| eadi ng end portion of the shaft, is provided with a thread hole in a
bottom surface, {[18) 9Rekadramidirghbekicasbesphii@r® the shafebbidiag porieh i ng
with the spherical shaped chanfer portion in the upper end of the
hosel part op@ktdi@)) it i$psssb!d epdidentratiithpsay® bidarggg.onvex portion,

and is applied a taper work for preventing a shaft breakage in an

i nner di aneter panjiam @yarkntoUPBaosengart E@ﬂi@ﬁfamcﬂf@ ABG: angld] adpisting
unit which is inserted with respect to the plug portion inserted to
the hosel pafts §iRod Ads pdsSiBRY toh@iréutly irfiolatRe stiatcluee Hhdrésli ag an inegtatr

at an optional angle (from 1l degree to 3 degree, preferably from1l
degree to 2yGQareaR)hd he4B Malbeidy! a Weightef thettiosa sait bartien camte Baved
through hole for passing a fixing bolt therethrough, and a bolt which
i s connect gdqd e sAfcRWightida® 1 distribatetiiion thesbad heth bedy Shafdfore, it

| eadi ng end portion provided with the thread hole. (2) In
accor dance jgphds3iddiomakd e SVity@antes of ethean f@fidraval angl e adj usting
position by rotating the angle adjusting unit portion w thout pulling
out or inserting and rotating the shwddinieptwhi ch the grip is

i nstall ed.

Next, a description will be given of an embodiment in accordance with
the present invention with reference to the accompanying drawings. Fig. 1is a
vertical cross sectional view of a golf club in accordance with an embodiment of
the present invention, and an enlarged view of a substantial part thereof is shown
in Fig. 2. Further, Fig. 3 is a vertical cross sectional view in a state in which the
golf club is exploded.

The golf club in accordance with the embodiment has a hosel joint
system structure 8 as well as having a golf club head (which may be simply
called as a head) 1, a shaft 5 and a grip 6, and this hosel joint system structure 8
has a hosel portion 3 which is integrally provided in a head main body 2 in the
head 1 and has a through hole shaped shaft insertion hole 4, a closed-end
tubular plug member (which may be called as a plug portion) 9 which is fixed to a
leading end portion of the shaft 5 and is inserted to a shaft insertion hole 4, an

angte adjusting member (which may be called as an angle adjusting unit 10)
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(3) Further, with regard to the hosel part portion, since it is
possible to directly enploy the function of the part in the hosel
hol e portion of the head main body, that is, integrally nold the
structure of the part at a time of nolding the head, it is possible
to lighten a weight of the hosel part portion, and it is possible to
achieve a low gravity point of the head. In this case, the golf club
is not limted to wood clubs (a nunber one wood, a fairway wood, a

utility woQghlcnaBGhdidlth e sRaft insBRbHIRR & Mok 8lieWsr eittogery frefedfo
whi ch the angl e adjusting parts can be appli ed. (4) I'n the

contact suphacg fovidi®d RIitHdaPebinkk thevehticd drivRgbMen! eaidn PObt fopn

and the shaft are installed, that is, the neeting surface, there is

i ncl uded suedventigd frrdltddnting BRluplviard, anbid fiting bolk ed wkchhaigegted from a
spherical shaped neeting surface which is provided with no gap and no

step and i goRXREskiEMtHIE AENesbdded NEVihedadglENhGustingharenbidrt hor eagect
to a concavo-convex shape for preventing the head rotation, and

carrying O'dbta%hétﬁiﬁiﬁﬂﬁs #e andlbxRRLdIAG GHEMBYT 0 GAANAE tolwd nkehder 9 with
In accordance with the structures (1) to (4) nentioned above, the

foll owi ng epgeat ioc0Rs HRE i@t s Hyaind Scrawdl e @ female thread p&rtioygct he
angl e adjusting parts in accordance wth the present invention, it is

possi bl e t ar@fiddsh aprenaratBcabbitien baepirgplidmeriter at i on frequency of
the shaft constant. (6) Since the shaft can be kept in a

fixed direction, Tihd HeadPPssidehsrdcied fb?eé Yhollel eisddyawaieal & elgaings,. for
(7) Since the shaft can be kept in a fixed direction, it is possible

to install eRa@pleP bharesision daemsd opRalitahiins HIdY, 39is ahé rreedom®df body 2
selecting the design of the grip, the back line or the Ilike.

(8) Since ighidrSis pdvitldWli@ra fideha Eain, blelchaadeldid 4 backohed, tanadirttee
easily attached and detached, 1t is possible to freely select the
kind of thentshrafif has the hosel portion 3 mentioned above.

The shaft insertion hole 4 provided in the hosel portion 3 is formed as the
through hole shape as mentioned above, and is formed as a taper surface shape
in which an inner diameter is enlarged liftle by little in a direction from an upper
end toward a lower end in an inner peripheral surface thereof. In this case,
although not being illustrated, a separate sleeve (which may be called as a hosel
part portion) may be firmly attached to an inner peripheral surface of the through
hole provided in the hosel portion 3 and an inner peripheral space thereof may be
utilized as the shaft insertion hole 4 formed as the through hole shape in the
same manner. In this case, the inner peripheral surface of the sleeve is formed
as the taper surface shape. Further, in this case, it is preferable that the sleeve
is obtained by machining a cast material or a forged material, for example, of a
titanium alloy or an aluminum alloy.

The plug member 9 which is fixed to the leading end of the shaft 5 is

formed as the closed-end tubular shape as mentioned above, and is inserted and
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(9) Wth regard to the angle adjusting position, the user can freely
sel ect an optional angle adjusting position regardl ess of the angle
adj usting position which is designated by the manufacturer side.

(10) Since a chanfering work can be applied to the shaft bondi ng
portion of the plug, it is possible to widely reduce the shaft

br eakage. (11) Wth regard to the hosel part portion anong
these angle adjusting parts, since it is possible to directly nold

the struct i ' i andendn mRinesivedy,
yﬁﬁ{ech@%gg%d.gg Al dfhEShah 55 tsruslaMipie. ity fRan n sibedy

a weight o rt portion can be saved, ‘and the saved wei ght

can be di Sb%&g@.%ﬁtrienrke. t PGt aghe Bl mRAREr 0 ThesRtRRd, for ek8mpRSBY bl €

to make the gravity center of the head further |ow. Enbodi nent

Next, a deggiohifrgomeVhdst nbfiedl \@thefordBd SHReRAINEthe i tlardGACAIda G ehwi t h
the present 1 nvention with reference to the acconpanyi ng draw ngs.

Fig. 1is %Eu\ﬁ‘ﬁrﬁlﬁiﬁ%ﬂ&y, Ha9%® arftial Q@ﬁ'po\v’[ioﬂ\@a% aft dURdrfpetibhéral durface of a
accordance w th an enbodi nent of the present invention, and an

enl ar ged V!ch.dQF partisHLR I RBiE WA ihE@teR0bortion Shawich R isditedo the
Further, Fig. 3 is a vertical cross sectional viewin a state in

whi ch the %ﬁéﬁ ifsbHBN RIEXRINAGRE a cqm?arati@&esrﬁallér dibrdbtet, Nn acieRedsitee

with the enbodi nent has a hosel joint systemstructure 8 as well as

having a gghfths'b!den&@?%f ke Worpga,séﬁﬂpilswrﬁﬂhécﬁd/itﬁsa Rodet astiendion a

shaft 5 and a grip 6, and this hosel joint systemstructure 8 has a
hose! port 'peﬂigﬁ ohiiGihh isSakdHgRE ol Y ﬁ&ée@lﬁertibﬁ Pwite beRgIndrEy t3 i n

the head 1 and has a through hol e shaped shaft insertion hole 4, a

cl osed- end y LB fhs A HERM@hd (N1 £ Bompirabieelf &lrg&ddiameter ihugh upper
portion) 9 ﬁﬁ?@# {s fixed to a Ieadindﬂgnd poftion of the shaft 5 and
i's inserted4On&eshaft insertion hole 4, an angle adjusting nenmber
(whi ch may Be called as an angle adjusting unit 10) which is

inserted to the ?ﬁ@gt‘épic]fb?@nt 9PR dhRkRirdd Slichrasitol BIougRtdnRR®INtaRY with
thereof and is provided wth a conme-off preventing engagenent portion

10b for preyeRhbignd SuRiIPHarBerl EdsPpertion oRthe shaft inskAioniold 4, tHatvd)i ch
is inserted froma bolt insertion hole 10d provided in the angle

adj usting %’Tﬂfs'ér &R paiEn detrRchak! porlib 8sotdieoaRaletindd, usprotigedmither
10 and the plug nmenber 9 with respect to the hosel portion 3 by being

screwed into 3ndeamlating earlidget 19nthBrimr and dedpiotiden ene & uiotaion
portion 9d of "the plug nenber 9. The head 1 is constructed by

a hol | ow boghy kg Rt StuRP B! 138 BreVePiin xaérgﬂ iR €T ifdhp Rotamsy witg  of
a titaniunla\foy,ghas t he headq%ain H%dy k%/hich is provided with a

face, a cr qg\%'becﬁtostﬁg Posd PRARIN Ande dphekcd degingatdlictute Bes conttregtedl | y
se

has the ho portion 3 nentioned above. The shaft insertion

hol e 4 provjdegdyhminktth Sosehnmfidonbad dpheficH FBRioRST eHt ibpesigdechial e
shape as negtloned above, and is formed as a taper surface shape in
whi ch an i RREYHEkRL Seriiny SeHPABEEDdbE bbHien Y tHd ERdfEinbértien dblees; tanan
froman upper end toward a lower end in an inner peripheral surface

thereof In fhisfds@nvél shauehl mitiorPsi waich lid prividebian the seemuresrega,
sl eeve (which nay be called as a hosel part portion) may be firmy

attached to@n,igAAARKg RGRJBASE AlchRVEd aea Aidhembivrougboinotne gptryvitaled
in the hosel portion 3 and an i nner peripheral space thereof nay be

utilized as,dfmsSHaddd NS et inerothed Rarf, fies REeticis pidventidy stughurboldeis

shape in the same manner. In this case, the inner peripheral surface

of the sl ?%ﬁsér@ctécplb?‘aéj c8%binBfort BPEr citurfiérentiih aretal Foonther portion tgi s
case, it is preferable that the sleeve is obtained by machining a

cast mat eri\ghiciOfs groliBE@ad tHEBRlper @hd dpehingpapheral &dgerpdrtibmof tha stafoy
or an al um num all oy.
insertion hole 4, and a circumferentially partial convex portion 9g which is

provided in the step portion 9a, and a rotation preventing function is achieved on
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The plug nmenmber 9 which is fixed to the | eading end of the shaft 5 is
formed as the closed-end tubul ar shape as nentioned above, and is
inserted and fixed to the leading end of the shaft 5, for exanple,
by neans of an adhesive bonding or the like. Further, the plug nmenber
9 is constructed, for exanple, by machining the cast nmaterial or the
forged material of the titaniumalloy or the alum num all oy, has an
annul ar step portion 9a in an outer peripheral surface of a cylinder

portion, g, dpavl degh %%&bﬁﬁbﬂt%sféreanfé%ﬁtiapair&%mm% EdnchiRs Bbiied to

the shaft insertion ho and has a conparatively snmaller dianeter,

in alower 3?%912 tﬁé" G&%XW@.’ Wis %)Fﬁer%b%ﬁhﬂoé EdAPingfon &MAe téncave

provi ded w osel extension portion 9c which is arranged above

t he hosel B&gfgh% dMHIMN e P BbABN iddsRE tRevida hhg phibalty of pesidnsqror

hol e 4 and a conparatively larger diameter, in an upper side
thereof.  oamplel Bur UrfBmR PobiORs) Hh the Siclkférenes HoweRedhohevaemay

brought into cobntact wth an uppér end openi ng peripheral edge

portion of tﬁéyear%h?ifotvidieﬂ,sﬁ{ | 98 fAh&d Such hatndgs t deRBaTot &REtraE! theon

of the hose! "portlion 3 so as to be retained, is provided with a

spherical heafdNentibn by Woth e Eﬂf%’ri%binporﬁ&% BS afd @Vi(idfdx%plb, 8uch a

rotation preventing structure 14 for preventing the plug nmenber 9

fromrotatipg,m L &B8sP8ELIhE §Hh%egtﬂ§€{hept%ﬁcb@él portioh By SNEid Edtvex

bearing structure 13 Is constructed by a conbination of an annul ar

concave Sp?)%ﬁl?ﬁaé 4 d1idR"n He WME BirdSioR Wil iRl dtertif 8cstP@iceamth the
openi ng perip erzgl edge portion of the shaft insertion hole 4, and an

annul ar cogg&ﬁ%%gg}@hi&gjoﬂpg{et §Herid1 pMMigHR drsarir o¥yi dedhik Ratd &sirdectpe

portion 9a, an earing function is achieved by a sliding notion of

both the sphacdeabyRRthl oo iaf Z@Qre‘?ﬁous@pﬂobﬁe@tih&he hippes ehd@pening

rotation preventing structure 14 is constructed by a conbination of a

ci reunt er egieiriﬁﬂaér)él B@dd batioR MG ShatPIHsbAiBn Ibieai fle dchcav@pbried Jgnist he
upper end opehing peripheral edge portion of the shaft insertion hole

4, and a .Ckfr d L8 Md alikdceP@ thi RbnERRVERheROdl tdoRtbnO%E, WhisChroliBed at a
provided in the step portion 9a, and a rotation preventing function

i s achi eVG%o@Fﬁon?ﬂBﬁw PEofcAle SRRt PERIGR T tdwhrd titd iasperiphsial Blrface
direction of the concave portion 3g and the convex portion 9g. It is

preferabl e dhat oRaff MEBHRBAHORNAMs iRLrafR)C FYRNOOTH HRNsate AtMNENince
convex portion 99 are provided at a plurality of positions (for

exanpl e, fqHE HNITReRES iohRASIt 19 Previtfisi Breviée Ireihe Sste) PUENIE Da, the
however may tﬁey ar edp%r oviﬂc?ed, thee are OF{ med such a shape that does

not obstr U%nb&?n%@ﬁ@ﬁ b@%hﬁrmaééj 8Rn ltmevsmea of e PREX ssthicapoticarss, &f
e

and 9f (for exa such a circular arc cross sectional shape that

the concaveg pokid ,139 Bflofh RNt HaVEshvERsbhaca BofRA Fltbwerd thetdiger
same di rec?f’%n veﬁaeacp% ot her in accor daEce Wi tgh the sliding notion

of both thﬁ)é?i?ﬁ@lrai SHacRY koM eBExtémgordbortion Oc bilmsease, since the
concave spherical portion 3f is previously provided in the upper end
openi ng peri pher %heQHsgﬁteB%ééh&ﬂg@finttﬁ@ pRidaenibas & ki formdtPbe ah, atidily

e

concave portion 3g is provided on the surface of the concave

spheri cal p&raﬁqw&ymdﬁcarsﬂa@enﬁ G4l lst PeripheRPSLFAGY) dntioan biker dRse
spherical portion 3f toward the inner peripheral surface of the shaft

insertion hgl@ofiasetithdéShpRbathateifeh@ime a8 drhidnsRaRMEBINE the Sibpere
t he convex spherical portion 9f is previously provided in the step

portion 9a, eﬁ&‘ﬁorﬁ&pkﬁﬁ%e%ﬂéﬁtir@,@rtﬁg Hofe PRI i €4l nMiniuieinBer diametedlof tHee

convex spherical portion 9f, or is provided at a position fromthe

convex sphegigahs0abh irk %). tonathe dther AHRET aP @nidritibred|absus,f meestefit
t he hosel extension portion 9c as illustrated. The inserted

portion 9b jhBedifiehPkUdis THRRI asda tapef SiinfdRQ shapaih AKichlanyinsdrichdradter of
cylindrical shape 1n its outer peripheral surface, and an outer

an inner peripheral surface is expanded little by little from an upper end thereof
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The angl e adjusting nenber 10 is obtai ned by machi ning, for exanple,
the titaniumalloy or the alum numalloy material, has a discoid main
body 10a which is inserted to the shaft insertion hole 4 froma | ower
end opening thereof, and is provided with an annul ar come- of f
preventi ng engagenent portion 10b which is formed as a coll ar shape
or a step shape, in an outer peripheral surface of the discoid main
body 10a. The cone-off preventing engagenent portion 10b is engaged

with a | OV‘%\/}Iﬁﬂda QBREF RAdPeARBRARfly, 88 AP Y hiaklly YenbRed hafdn outer

insertion hole 4 in an axial direction, and prevents the angle

adj usting HP@ 14 &R PIAMO pBfton UBM& inserted portibr It etiowever, a
circunfereﬁgla f§ part?§¥@spapep portion 10c is i%tegrally formed in
an upper e@lﬁanéééﬁéa%@p offs i& RerlicSip rtoutad Peripaly d0R Icveramdtpbrih of the

di rected upward al 6ng an outer peripheral edge portion thereof Fig. 4

shows a pl §uchb@Vpdfiort B8 AMY! st UStAMGhrERNieibhd@l sOFach @Mhé rshiafli
Fig. 4, the spacer portion 10c is fornmed as a circular arc shape or

an_appr oxi [RR{on Hdid Ul Pherdfofe, tROBRAG ASMBEEN chri B5RIIRAE with despicdt Rithe
axial direction so as to forma circunferentially partial shape of
the cylindehseqfhidnS3 Withifird %@uﬁb%f&l’ﬂ@ RSl Pg;ahsgﬁgpsézﬁng theasp@fitalon
the circunference, thereby achieving such a function as to position

the |ower gadimpiticitedh dsecaittidofmabigiond in a state of being biased
to any direction in a dianmetrical direction within the shaft

insertion hole 4p,fer 6hes ehe PN ENRFD lis Fatmaddhaaetibéapéndiuteedri on
of the spacer portion 10c is principally obtained by an expression t

di - d2, innabd G ABntidhea alsbvaMRtRis AW ehBesuriagd Hokionodd tihe loweerendnd
portion of the shaft insertion hole 4 is set to dl, and an outer

di aneter ofidher hig R frefd8Piith AfeRRIthrdddgdplidtoaremaRry thibadshoie)toet a1
d2 In this case, since the inner peripheral surface of the

shaft i nserdipferiRbRiof of hefpkinRetads pbfien Baper shape in which the
inner dianeter is expanded little by little toward the | ower end as

nentioned above, Thé ah§lefdHidhey rieradaT Abisobitdlaéd bienddhirtig)dersexaimtidie
spacer portion 10c is nade thinner little by little toward the

| eadi ng engnhd RtHRink BERPBABRCAURIRIG By MdtdriBEhasid dissoifl undineody 10a
preferable to formthe outer peripheral surface of the spacer portion

10c whi ch GHIBSIs iIRRHBIOBTRE khitt idektids HorNEFroRes g atld Spiriracemof,t he
shaft insertion hole 4 as the taper shape in correspondence to the

i nner peri pharial prelgdaefn Andnh@aMbie-ofmsreteningi diiRHenerUpbiice 10b
the spacer portion 10c which comes into contact with the outer

peri pheral \gigf 8g6rmdd 48 chnFehbssl PR stdpaihaBl, iBfantditeiaighemirbafacg as
the axially straight cylindrical shape in correspondence to the outer

peripheral guwid @6sbid skt Bty 108hemhi kemewiBsreesting enbagerharottiof 100
portion 9b of the plug nmenber 9 is biased to one direction in a

di anet ri calig dhgffekiviith Mol Bnd Bpersiapérighese eli® porioh ef the shlf insertion
dianetrical gap 15 is doubled in its dianmetrically maxi mumw dth and

an axial l'y ned liifain £48SHreSfsH, | Mdadreddiapend an%i@rammtih@ nsarelferai0 from
crescent shape as to becones narrower in width little by little
respecti velgpatiqyvef dpRaidy ends in a circunferential direction.
Therefore, it is further preferable to make a thickness of the spacer

portion 10c thi npgfnd hidreurRterértially Bartigisareéi pertionh tovwridtehrdip fentdsl i n
the circunferential direction as shown in Fig. 4 in correspondence to

the crescent shapser dRe¥udd 8f theelikesitii vainfisudynedd 8g # gape aditeeted
assenbling as snmall as possible, thereby holding dowmn a play so as to

connect fi ryhward o) 89 JiRiMRipBeiap etile poaal theasof.i afig.34 dhows e plani n
Fig. 4, acircunferentially set angle (an angle of a circular arc) of

the spacer \Raf tJfaRe %ﬂ?lei &djSfingtraeMBer 93 N&d ehywd 89 tdeFiges, taedspaber
| arger angl e stabl es the connection, however, it may be sufficient

portion 10¢ is formed as a circular arc shape or an approximately circular arc
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adjusting nenber 10 is inserted to the shaft insertion hole 4 from
the below, and the fixing bolt 11 is inserted fromthe bolt insertion
hol e 10d of the angle adjusting nenber 10 so as to be screwed into
the female thread portion 9e of the plug nenber 9, at a tine of
assenbling. The fixing angle of the head 1 with respect to the center
axis of the shaft 5 is adjusted as nentioned bel ow. (1) In

ot her words, the shaft 5 to which the grip 6 fixing the plug nenber 9
has been i @ﬁéﬁé Lededrsidm SRE LRMA ih bAMNGIratBoN 8o ke té femsh@fcduniféreatidiiyon
hole 4 of the hosel portion 3 by setting a position at which a shaft
per for mance s &edpe a8 iRsERddGo and digRietridl &5 €5 ifNesant ohhe
angl e adju??ﬁ%é nenggsﬂi%ﬁpga?nserted to the shaft ingﬁftion ole 4

fromthe belowcafsehse ithakp) hatlelig SuHa AINEBEINES td BtitidnhtRe lower end
circunferentially partial spacer portion 10c is positioned in the

head toe sigdgion§ G thEXAPhomiRks S HPWstad dfi tbingl bRIBEd b Biny Zdirebieett in hhe
fixing bolt 11 is screwed into the female thread portion 9e of the

pl ug menberyidndticd @irddion Gt 81 Srafihddioniadié 41 NFREions hpickndéd iaf
t he angl e adjusting nenber 10, and fastens the plug nenber 9 and the

angl e adj usgt §RheRAPBlredBnadt tﬁed@%bénﬁérﬂgn tocqy rinkpaliheb@are 9f an

adj usting the angle in accordance with the procedure nentioned above,
the l'ie anghgraasiRes 8P —adh, URMIHEEH arreR BN the vicinity of (tRe IdWet ,
a nethod of adjusting the lie angle a nentioned above flat is shown.

First of aldng dohfnfdrhd8ndtohberdidn holel Piesene Alang umh gerdigheter bhiak
the shaft 5 does not rotate, the angle adjusting nenber 10 is rotated

at 180 degrge k8 pbRRnluasdf ted sﬁﬁaﬁerﬁm\@“ssis@ttsic@.. 5, and the fixing
bolt 11 is again fastened at the designated torque. In the case of

adj usting the ang) s dhsaCSAESIMRGRNM Jeiphdral sRidtedf FRNShanAgerabomes

the lie angle a cones to a mninmumvalue (flat). (3) Next, a
net hod of adiUsidibad R thpsesipalie whidrothkheng | didreetdt Resipanddoiile by
First of all, the fixing bolt 11 is | oosened at such a degree that

the shaft Hdogfard'te lbAehkhd dshBertitiles e St iGirthenpriferdblei that the
rotated rightward at 90 degree fromthe position in Fig. 1 and Fig. 2

as shown i hibkikss Gof ABGJalEr bbibAG1 ROt mdde ithinh@sligaay miaitdvall e
designated torque. In the case of adjusting the angle in accordance

with the meg BRI easipah@ee thbetd acRiraeg ieis fartisa Rsfetaplatsione
si de maxi num val ue. (4) Next, a nmethod of adjusting the face

angl e 13 t and Beteh@akpisdriesirtics RO siaces boribn abt wHidrecdrhed ingo bertact1l
is | oosened at such a degree that the shaft 5 does not rotate, the

angl e adj usgiinge W PeriplerbSsiuriicalopthd aidinsstian hoi@ Aegtretabeoshapbe
position in Fig. 1 and Fig. 2 as showmn in Fig. 7, and the fixing bolt

11 is fast gRedradiintefde B HESHhEN PeBBhdrar diRce dnd lemaBs tnef padpnesali ng
the angle in accordance with the nethod nentioned above, the face

angl e 13 coipdcd Of xhBOYPacst PertisRXi0BIMHH démes into corfladtelvil it sduitgy of
alie angle, a loft angle and a face angle in the case of adjusting

angle in acpréﬁbﬂaapgjrmfbfttﬂi@anaaﬂé@raﬂbmsbhwwpahb@demwm antk abalye

is shown in Table 2. Table 2 exanple of angle ad ustment by angle

adj usting Whiafght cylindrical shape in correspondence to the outer peripheral surface.
Further, when the lower end of the inserted portion 9b of the plug member 9 is
biased to one direction in a diametrical direction within the shaft insertion hole 4,
the diametrical gap 15 is doubled in its diametrically maximum width and an

axially vertical cross sectional shape is formed in such a crescent shape as to

becomes narrower in width little by little respectively toward both ends in a
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No. angle of rotation of angle adjusting unit lie angle loft angle
face angle 1 0 degree 61.00 20.2 O

circumferential direction. Therefore, it is further preferable to make a thickness
of the spacer portion 10c thinner little by little respectively toward both ends in the
circumferential direction as shown in Fig. 4 in correspondence to the crescent
shape. They are all effective for making a gap after assembling as small as
possible, thereby holding down a play so as to connect firmly the piug member 9
to the hosel portion 3. Further, in Fig. 4, a circumferentially set angle (an angle
of a circular arc) of the spacer portion 10c is set to approximately 180 degree,
and the larger angle stables the connection, however, it may be sufficient
functionally even if it is smaller than 180 degree.

Further, the discoid main body 10a is provided with a bolt insertion hole
10d for inserting a male thread portion of the fixing bolt 11.  An inner diameter of
the bolt insertion hole 10d is set to be smaller than an outer diameter of a head
portion of the fixing bolt 11.  Further, the bolt insertion hole 10d is provided at a
center position of a circular shape 10e in which a length d4 obtained by
subtracting a diametrically thickness t of the spacer portion 10c from an outer
diameter d3 of the discoid main body 10a is set to a diameter, as shown in Fig. 4.
The circular shape 10e means such a circle that touches internally with an inner
peripheral surface of the circular arc shaped spacer portion 10c and touches
internally with an outer peripheral surface of the discoid main body 10a at a 180
‘degree symmetrical position, as shown by a dotted line on the drawing. In other
words, the end surface portion 8d of the plug member 9 is supposed as the
circular shape 10e.

The golf club having the structure mentioned above is structured such
that the leading end portion of the shaft 5 fixing the plug member is inserted to

the shaft insertion hole 4 of the hosel portion 3 from the above, the angle
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2 90 degree 59.70 20.9 +1.60 3 180 degree 59.00 20.2 00

adjusting member 10 is inserted to the shaft insertion hole 4 from the below, and
the fixing bolt 11 is inserted from the bolt insertion hole 10d of the angle adjusting
member 10 so as to be screwed into the female thread portion 9e of the plug
member 9, at a time of assembling. The fixing angle of the head 1 with respect
to the center axis of the shaft 5 is adjusted as mentioned below.

(1) In other words, the shaft 5 to which the grip 6 fixing the plug member
9 has been installed is inserted from the above to the shaft insertion hole 4 of the
hosel portion 3 by setting a position at which a shaft performance is achieved to
the maximum to a front surface. Next, the angle adjusting member 10 is
inserted to the shaft insertion hole 4 from the below, and is installed in such a
manner that the circumferentially partial spacer portion 10c is positioned in the
head toe side, for example, as shown in Fig. 1 and Fig. 2. Next, the fixing bolt
11 is screwed into the female thread portion 9e of the plug member 9 by being
inserted from the bolt insertion hole 10d of the angle adjusting member 10, and
fastens the plug member 9 and the angle adjusting member 10 at a designated
torque. In the case of adjusting the angle in accordance with the procedure
mentioned above, the lie angle o. comes to an upright maximum value.

(2) Next, a method of adjusting the lie angle o mentioned above flat is
shown. First of all, the fixing bolt 11 is loosened at such a degree that the shait
5 does not rotate, the angle adjusting member 10 is rotated at 180 degree to the
heel side as shown in Fig. 5, and the fixing bolt 11 is again fastened at the
designated torque. In the case of adjusting the angle in accordance with the
method mentioned above, the lie angle o comes to a minimum vaiue (flat).

(3) Next, a method of adjusting the face angle B to the slice side is shown.

First of all, the fixing bolt 11 is loosened at such a degree that the shaft 5 does

23



4 270 degree 60.00 20.50 -1.8 angle adjusting range 2.00 0.7 3.4

not rotate, the angle adjusting member 10 is rotated rightward at 90 degree from
the position in Fig. 1 and Fig. 2 as shown in Fig. 6, and the fixing bolt 11 is
fastened again at a designated torque. In the case of adjusting the angle in
accordance with the method mentioned above, the face angle § comes to a slice
side maximum value.

(4) Next, a method of adjusting the face angle p to the hook side is
shown. First of all, the fixing bolt 11 is loosened at such a degree that the shatt
5 does not rotate, the angle adjusting member 10 is rotated leftward at 90 degree
from the position in Fig. 1 and Fig. 2 as shown in Fig. 7, and the fixing bolt 11 is
fastened again at a designated torque. In the case of adjusting the angle in
accordance with the method mentioned above, the face angle 3 comes to a hook
side maximum value.

A relationship of a lie angle, a loft angle and a face angle in the case of
adjusting angle in accordance with the angle adjusting method mentioned above

is shown in Table 2.

Table 2
example of angle adjustment by angle adjusting unit
No. angle of rotation of angle adjusting unit lie angle loft angle face angle
1 0 degree 61.0° 20.2° 0°
2 90 degree 59.7° 20.9° +1.6°
3 180 degree 59.0° 20.2° o°
4 270 degree 60.0° 20.5° -1.8°
angle adjusting range 2.0° 0.7 3.4°

note 1) An example in the case of rotating in a clockwise direction in the

case of viewing the angle adjusting member 10 from an upper crown side, by
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note 1) An exanple in the case of rotating in a clockw se direction
in the case of viewing the angle adjusting nmenber 10 from an upper
crown side, by setting a lie angle maxi num value as a reference (0
degree). note 2) An exanple in which a taper angle of an inner
di ameter portion of the shaft insertion hole 4 is 1.0 degree.

note 3) The face angle 13 is an angle fornmed by the face surface 2a
wWth respect to a direction which is orthogonal to the shaft center
axi s. The skitiog afli@cmgiesmdkispinayalde as apeferanogd) daggethe hook face is

di spl ayed as negati ve. note 4) The head 1 used in this exanple
of the angl e adjuete@kAn exaonts innvhistempiiper engla oheo inney giemetsrnortipndad
(a loft angle of 20 degree). This Table 2 exenplifies four

posi ti ons e ghafansertitreholegrieddhdettré&e angl e adj usting positions,
however, since the angl e adjusting nenber can rotate at 360 degree
from the positi onotat3) T hddgeeeanglafds earangty iosned he thinfgce sugats Aavibl vy,
t he user can adjust the angle at an optional position. .

Furt her, i mesdecktosndirestionwhichrie athegnnakiogbe ahafycejieraxis. ud hesligr iacehe

shaft 5 can be attached and detached easily by conpletely |oosening
t he fixingihdisplagad as positivepard insl wokdagseisshigplayediagmegatie. ki nd of the
shafts. The golf club in accordance wth the present

i nvention is notnoter)(Tde headthesagdodhis ledmplenef theiabele agiustiieiehonse
fairway wood, the utility wood), but can include the iron clubs and

t he putt er an example ofghwookktyoeiugtity bead éa pitangleatf@Pedagreathe preferabl e
enbodi ment in accordance with the present invention, however, the
present inventi ofhisafele 2apperoplfieat ioby papitions adight aresthey cerigeenidtivRi n
the scope as long as it does not deflect fromthe ainmed range, in
addi ti on t @nglecadiiestiogipeeitiormibowcHensinge the amrwel adising MeBepcAhfe as
shown in Fig. 8, the hosel portion 3 may be forned i ndependently

Wi t hout beiahgl& degtagr o rvegrasitiop @i th degeehed §an nadivdlythe. angle

continuously, the user can adjust the angle at an optional position.

Further, in this angle adjustment corresponding golf club, since the shaft
5 can be attached and detached easily by completely loosening the fixing bolt 11,
it is possible to select a different kind of the shaft 5.

The golf club in accordance with the present invention is not limited to the
wood club {the number one wood, the fairway wood, the utility wood), but can
include the iron clubs and the putter.

The description is given above of the preferable embodiment in
accordance with the present invention, however, the present invention can be
appropriately modified its structure within the scope as long as it does not deflect
from the aimed range, in addition to the described embodiment mentioned above.
For example, as shown in Fig. 8, the hosel portion 3 may be formed

independently without being structured integrally with the head main body 2.
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What is clainmed is: 1. A golf club conprising: a hosel portion
which is provided as an integral body or a separate body in a head
mai n body and has a shaft insertion hole fornmed as a through hol e

shape; a cl osed-end tubul ar plug nmenber which is fixed to a
| eadi ng end portion of a shaft and is inserted to said shaft
i nsertion hole; an angl e adjusting nenber which is inserted to

said shaft insertion hole froma |ower end opening thereof and is
provided with a cone-off prevenWhali®alpligedisit portion so as to
prevent from com ng off upward; and a fixing bolt which is
inserted froma bolt insertion hole provided in said angle adjusting
menber and is screwed into a femal e thread portion provided in an end
surface porlti on H@oEgIUE geMmisimenber, thereby detachably fixing said
angl e adjusting nenber and a plug nmenber to said hosel portion,
wherei n a spher i@ &pse)dartiongviieh isdrravided as ppdupgrabibedy orp spsatediody
openi ng peripheral edge portion of said shaft insertion hole and an
out er peri hérhgadppain lasyofnd Bag apshadf inserBier heler foesedRdihErewt bels,
and a rotation preventing structure for preventing rotation of said
pl ug nenmbesh@pah respect to said hosel portion is provided,
wherein a dianetrical gap is set between an outer peripheral surface
of a | ower end pdelopeirend tuuwial pHomembRbRhichE bredite 5 lpading epd pertieri d
shaft insertion hole and an inner peripheral surface of said shaft
i nsertion 96pehalbppéspbsritaskio shiskad insghiandideisai d angl e adj usting
menber is provided with a spacer portion ) ) )
an angle adjusting member which is inserted to said shaft insertion hole
from a lower end opening thereof and is provided with a come-off preventing
engagement portion so as to prevent from coming off upward; and
a fixing bolt which is inserted from a bolt insertion hole provided in said
angle adjusting member and is screwed into a female thread portion provided in
an end surface portion of said plug member, thereby detachably fixing said angle
adjusting member and a plug member to said hosel portion,
wherein a spherical bearing structure is provided in an upper end
opening peripheral edge pottion of said shaft insertion hole and an outer
peripheral portion of said plug member corresponding thereto, and a rotation
preventing structure for preventing rotation of said plug member with respect to
said hosel portion is provided,
wherein a diametrical gap is set between an outer peripheral surface of a
lower end portion of said plug member which is inserted to said shaft insertion
hole and an inner peripheral surface of said shaft insertion hole corresponding
thereto,

wherein said angle adjusting member is provided with a spacer portion
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whi ch positions the | ower end portion of said plug nmenber in a state
of being biased in any direction of a dianetrical direction within
said shaft insertion hole by being inserted to said dianetrical gap
in a part on the circunference, and wherein a fixing angl e of
said head main body with respect to said shaft is adjustable on the
basis of what position on the circunference said spacer portion is
inserted to said dianetrical gap at. 2. A golf club as clainmed in
claim 1, whéiah positiing thpHewercend petien i seidr plbg urembey iponstate ef 8ainBy a
conbi nation of an annul ar concave spherical surface portion which is
provi ded i hiagad irppey dieastion pbm diaggyial pireatian withiesairbshafigRsestiorselg by
shaft insertion hole, and an annul ar convex spherical surface portion
whi ch is pbsingdeseried tasaidriametricalap ibamertsn tg?cg@irﬂfﬁfﬁycﬁh@dstep
portion in an outer peripheral portion of said plug nmember. 3. A

gol f club as cl avheren & fixinajanple of waisk kgad waindadytvit ©EPeAt 4o &aid; shgt
structure is constructed by a conbination of a partial concave
portion oni% REUsiapleuan dive wasis @i whati Rosiiopyeridie ciicunfelgnsersaitgpacer
openi ng peripheral edge portion of said shaft insertion hole, and a
partial coRgdiRngeineeded rsaichdiagieticah®@? alhce which is provided in an
annul ar step portion by setting the step portion in an outer

peri pheral portion of said plug menber. 4. A golf club as clainmed in
any one of clainms 1 to 3, wherein said shaft insertion hole is forned
as a taper 2sur f at @ Klibeasi Gaifigd dhclaim il nMegreisaitetrbericad bearing sfeurture
little by little in a direction froman upper end thereof toward a

| oner end, iafRiIsgHCEdity dregoinaianee! arsanyizraengavaskhepesl sifecapartofape
in which an outer dianmeter is reduced little by little in a direction
from an uppéichelfPrevidaisran BIRAT ENd QRSB Rafi@heiphedemportine of saifsheftcal
gap is set between an outer peripheral surface of a_|ower end portion
of said pl iferiondwle ad @R anulan senvexephsriad sefateapertiorhwBichiloaronisied
and an inner peripheral surface of said shaft insertion hole _

cor r espondilthgn Bt ger BOrRoy By selding Bressfer paitind i amoway Peid et Pertianns
1 to 4, wherein said angle adjusting nenber has a discoid main body
which is i 9§8qid PHABEHAPY shaft insertion hole froma |ower end
openi ng thereof, an outer peripheral surface of said discoid main
body is provided with said cone-off preventing engagenent portion
which is forned as a coll ar shape or a stepped shape, said spacer
portion in3a parf @Ml chié es ridaimedringaim d. iWhiesgiPasaid relftiae Preveing
one side in an axial direction along an outer peripheral edge portion
in one endSHustfgcis eansiHrigd divsa caniirationnefosy palial censayeshaber opohei on
is formed as a circular arc shape as seen fromone side in the axial
di rect i on, chpi¢mference whigheisdrovidad in apoiaper AR PRSI PRYIRbera epge prdien at
a center position of a circular shape in which a dianeter is set to a
| engt h obt &f sald Piaftsipertiar hley agdts pariabsanvieN RerinnanRihe SEFUNMPISEE on

of said spacer portion froman outer dianeter of said discoid nmain
body. which is provided in an annular step portion by setting the step portion in an outer

peripheral portion of said plug member.

4. A golf club as claimed in any one of claims 1 to 3, wherein said shaft
insertion hole is formed as a taper surface shape in which an inner diameter is
enlarged little by little in a direction from an upper end thereof toward a lower end,

and/or said plug member is formed as a taper surface shape in which an outer
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diameter is reduced little by little in a direction from an upper end thereof toward
a lower end, whereby the diametrical gap is set between an outer peripheral
surface of a lower end portion of said plug member which is inserted to said shaft
insertion hole and an inner peripheral surface of said shaft insertion hole

corresponding thereto.

5. A golf club as claimed in any one of claims 1 to 4, wherein said angle
adjusting member has a discoid main body which is inserted to said shaft
insertion hole from a lower end opening thereof, an outer peripheral surface of
said discoid main body is provided with said come-off preventing engagement
portion which is formed as a collar shape or a stepped shape, said spacer portion
in a part on the circumference is integrally formed toward one side in an axial
direction along an outer peripheral edge portion in one end surface of said
discoid main body, and said spacer portion is formed as a circular arc shape as
seen from one side in the axial direction, and

wherein said bolt insertion hole is provided at a center position of a
circular shape in which a diameter is set to a length obtained by subtracting a
thickness in a diametrical direction of said spacer portion from an outer diameter

of said discoid main body.
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