
SPECIFICATION Title of the Invention GOLF CLUB BACKGROUND OF THE
INVENTION 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        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
shaft, 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 position shaft: A shaft: B shaft: C
vibration frequency difference vibration frequency 



difference vibration frequency difference 0 degree 210 0 231 +0 278 0



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



+1 230  278 0 270 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 0 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
shaft, 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.  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 golf 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 



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 lower 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 golf 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  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



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 to 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 to 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.         For example,
since the lower end portion of the plug member is biased to the head
heel side within the shaft insertion hole in the case that the spacer
portion is inserted to the diametrical gap in the head toe side of
the plug member, a head lie angle a (Fig. 1) comes to a maximum
value. Further, on the contrary, since the lower end portion of the
plug member is biased to the head toe side within the shaft insertion
hole in the case that the spacer portion is inserted to the
diametrical gap in the head heel side of the plug member, the head
lie angle a comes to a minimum value.        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 p (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 p 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
bolt insertion hole which is provided in the angle adjusting member,
and is screwed into a female thread portion which is provided in the



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 hose! 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  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 member. In accordance with this
combined structure, the hosel portion, the plug member and the shaft
can be securely prevented from rotating (the third aspect).
Further, in the structure mentioned above, among the inserted portion
of the plug member which is inserted to the shaft insertion hole, the
diametrical gap with respect to the inner peripheral surface of the
insertion hole is hardly set in the upper end portion thereof, and
the diametrical gap with respect to the inner peripheral surface of
the insertion hole is set only in the lower end portion thereof
However, this can be achieved by the shaft insertion hole being
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 being 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, and it
is possible to adjust a magnitude of the angle adjusting range in
accordance with how much angle the taper angles are set at a time of
manufacturing (the fourth aspect).        As a specific example of
the angle adjusting member, there can be listed up such a structure
that it 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, and the spacer portion is formed as a circular arc shape as
seen from one side in the axial direction. In accordance with this
shape or structure, since the spacer portion is integrated in the
discoid main body, the spacer portion rotates by rotating the discoid
main body, whereby an angle adjusting work can be made easy (the
fifth aspect).        In this case, if the spacer portion is provided
in a part on the circumference along the outer peripheral edge
portion in the one end surface of the discoid main body, and is
inserted to a part on the circumference of the diametrical gap
between the outer peripheral surface of the plug member and the inner
peripheral surface of the shaft insertion hole, the discoid main body
and the end surface portion of the plug member are biased from each



main body (the fifth aspect). Effect of the Invention        In
accordance with the present invention having the structure mentioned
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 firmly without changing the direction on the circumference
of the shaft with respect to the head. The direction on the
circumference of the shaft with respect to the head does not change,
whereby the shaft vibration frequency does not change after the angle
adjustment, and it is possible to use the grip which has the back
line and is provided with the directionality on the circumference.
Since the angle adjustment is carried out by loosening the fixing
bolt and rotating the angle adjusting member, it is not necessary to
detach the shaft. Since the fixation is carried out by fastening the
fixing bolt, it is extremely firm and it is possible to easily
readjust. Further, since the angle adjustment is an endless stepless
adjustment at 360 degree on the circumference, the user can carry out
a fine adjustment in correspondence to a preference.        In
accordance with the structure of the second aspect, the 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 smoothly oscillate with respect to the hosel portion. In
accordance with the structure of the third aspect, the hosel portion,
the plug member and the shaft can be securely prevented from
rotating. In accordance with the structure of the fourth aspect, it
is possible to adjust the magnitude of the angle adjusting range in
accordance with how much angle the tapers are set at a time of
manufacturing. In accordance with the  structure of the fifth aspect,
since the spacer portion rotates by rotating the discoid main body,
the angle adjusting work is made easy, and the screwing work by the
fixing bolt is smoothened. Brief Description of the Drawings
Fig. 1 is a vertical cross sectional view of a golf club in
accordance with an embodiment of the present invention; Fig. 2 is an
enlarged view of a substantial part in Fig. 1;        Fig. 3 is a
vertical cross sectional view of a substantial part in a state in
which the golf club is exploded; 



Fig. 4 is a plan view of an angle adjusting member;        Fig. 5 is
a vertical cross sectional view of a substantial part of a state in
which the angle adjusting member is rotated at 180 degree;
Figs. 6A and 6B are explanatory views of a state in which the angle
adjusting member 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 arrangement of a spacer portion at this
time;        Figs. 7A and 7B are explanatory views of a state in
which the angle 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 1head
2head main body  2aface 



3hose! portion 3fconcave spherical portion 3gconcave portion 4shaft
insertion hole 5shaft 6grip 8hose! joint system structure 9plug
member 9astep portion 9binserted portion 



9chosel extension portion 9dend surface portion 9efemale thread
portion 9fconvex spherical portion 9gconvex portion 10angle adjusting
member 10adiscoid main body 10bcome-off preventing engagement portion
10cspacer portion 10dbolt insertion hole 



becircular shape 11fixing bolt 13spherical bearing structure
14rotation preventing structure  15diametrical gap Mode for Carrying
Out the Invention The following embodiments are included in the
present invention.          (1) In order to 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 spherical 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  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 limited 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 structure that it is firmly fixed by having a
spherical shaped meeting surface which is provided with no gap and no
step and is excellent in adhesion, having a unique 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
to 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.  



(9) With regard to the angle adjusting position, the user can freely
select an optional angle adjusting position regardless of the angle
adjusting position which is designated by the manufacturer side.
(10) Since a chamfering work can be applied to the shaft bonding
portion of the plug, it is possible to widely reduce the shaft
breakage.         (11) With regard to the hosel part portion among
these angle adjusting parts, since it is possible to directly mold
the structure thereof as an integral structure in the head main body,
a weight of the hosel part portion can be saved, and the saved weight
can be distributed into the head main body. Therefore, it is possible
to make the gravity center of the head further low. Embodiment
Next, a description will be given of an embodiment in accordance with
the present invention with reference to the accompanying drawings.
Fig. 1 is 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
hose! 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 angle adjusting member
(which may be called as an angle adjusting unit 10)  which is
inserted to the shaft insertion hole 4 from a lower end opening
thereof and is provided with a come-off preventing engagement portion
10b for preventing from coming off upward, and a fixing bolt 11 which
is inserted from a bolt insertion hole 10d provided in the angle
adjusting member 10, and detachably fixes the angle adjusting member
10 and the plug member 9 with respect to the hosel portion 3 by being
screwed into a female thread portion 9c provided in an end surface
portion 9d of the plug member 9.         The head 1 is constructed by
a hollow body which is obtained, for example, by precision casting of
a titanium alloy, has the head main body 2 which is provided with a
face, a crown, a sole, a heel and a back face, and further integrally
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 little 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  fixed to the leading end of the shaft 5, for example,
by means of an adhesive bonding or the like. Further, the plug member
9 is constructed, for example, by machining the cast material or the
forged material of the titanium alloy or the aluminum alloy, has an
annular step portion 9a in an outer peripheral surface of a cylinder
portion, is provided with an inserted portion 9b which is inserted to
the shaft insertion hole 4 and has a comparatively smaller diameter,
in a lower side on the boundary of the step portion 9a, and is
provided with a hosel extension portion 9c which is arranged above
the hosel portion 3 without being inserted to the shaft insertion
hole 4 and has a comparatively larger diameter, in an upper side
thereof.        The step portion 9a is structured such as to be
brought into contact with an upper end opening peripheral edge
portion of the shaft insertion hole 4, that is, an upper end portion
of the hose! portion 3 so as to be retained, is provided with a
spherical bearing structure 13 therein, and is provided with a
rotation preventing structure 14 for preventing the plug member 9
from rotating with respect to the hosel portion 3. The spherical
bearing structure 13 is constructed by a combination of an annular
concave spherical portion 3f which is provided in the upper end
opening peripheral edge portion of the shaft insertion hole 4, and an
annular convex spherical portion 9f which is provided in the step
portion 9a, and a bearing function is achieved by a sliding motion of
both the spherical portions 3f and 9f. On the other hand, the
rotation preventing structure 14 is constructed by a combination of a
circumferentially partial concave portion 3g which is provided in the
upper end opening peripheral edge portion of the shaft 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  the basis of an engagement in a circumferential
direction of the concave portion 3g and the convex portion 9g. It is
preferable that a combination of the concave portion 3g and the
convex portion 9g are provided at a plurality of positions (for
example, four uniform positions) on the circumference, however,
however may they are provided, they are formed such a shape that does
not obstruct the bearing function by both the spherical portions 3f
and 9f (for example, such a circular arc cross sectional shape that
the concave portion 3g and the convex portion 9g can slide in the
same direction with each other in accordance with the sliding motion
of both the spherical portions 3f and 9f). In this case, since the
concave spherical portion 3f is previously provided in the upper end
opening peripheral edge portion of the shaft insertion hole 4, the
concave portion 3g is provided on the surface of the concave
spherical portion 3f, or is provided at a position from the concave
spherical portion 3f toward the inner peripheral surface of the shaft
insertion hole 4 as illustrated. Further, in the same manner, since
the convex spherical portion 9f is previously provided in the step
portion 9a, the convex portion 9g is provided on the surface of the
convex spherical portion 9f, or is provided at a position from the
convex spherical portion 9f toward the outer peripheral surface of
the hosel extension portion 9c as illustrated.         The inserted
portion 9b in the plug member 9 is formed as an axially straight
cylindrical shape in its outer peripheral surface, and an outer



The angle adjusting member 10 is obtained by machining, for example,
the titanium alloy or the aluminum alloy material, has a discoid main
body 10a which is inserted to the shaft insertion hole 4 from a lower
end opening thereof, and is provided with an annular come-off
preventing engagement portion 10b which is formed as a collar shape
or a step shape, in an outer peripheral surface of the discoid main
body 10a. The come-off preventing engagement portion 10b is engaged
with a lower end opening peripheral edge portion of the shaft
insertion hole 4 in an axial direction, and prevents the angle
adjusting member 10 from coming off upward.         Further, a
circumferentially partial spacer portion 10c is integrally formed in
an upper end surface of the discoid main body 10a so as to be
directed upward along an outer peripheral edge portion thereof Fig. 4
shows a plan view of the angle adjusting member 10. As shown in this
Fig. 4, the spacer portion 10c is formed as a circular arc shape or
an approximately circular arc  shape as seen from one side in an
axial direction so as to form a circumferentially partial shape of
the cylinder, and is inserted to the diametrical gap 15 in a part on
the circumference, thereby achieving such a function as to position
the lower end portion of the plug member 9 in a state of being biased
to any direction in a diametrical direction within the shaft
insertion hole 4. Therefore, a thickness t in a diametrical direction
of the spacer portion 10c is principally obtained by an expression t
dl - d2, in which an inner diameter in the vicinity of the lower end
portion of the shaft insertion hole 4 is set to dl, and an outer
diameter of the inserted portion 9b of the plug member 9 is set to
d2.         In this case, since the inner peripheral surface of the
shaft insertion hole 4 is formed as the taper shape in which the
inner diameter is expanded little by little toward the lower end as
mentioned above, it is further preferable that the thickness of the
spacer portion 10c is made thinner little by little toward the
leading end in correspondence thereto. Further, it is further
preferable to form the outer peripheral surface of the spacer portion
10c which comes into contact with the inner peripheral surface of the
shaft insertion hole 4 as the taper shape in correspondence to the
inner peripheral surface, and form the inner peripheral surface of
the spacer portion 10c which comes into contact with the outer
peripheral surface of the inserted portion 9b of the plug member 9 as
the axially straight 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  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 plug 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



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 a comes to an upright maximum value.         (2) Next,
a method of adjusting the lie angle a mentioned above flat is shown.
First of all, the fixing bolt 11 is loosened at such a degree that
the shaft 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 a comes to a minimum value (flat).         (3) Next, a
method of adjusting the face angle p to the slice side is shown.
First of all, the fixing bolt 11 is loosened at such a degree that
the shaft 5 does  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 f3 comes to a slice
side maximum value.        (4) Next, a method of adjusting the face
angle 13 to the hook side is shown. First of all, the fixing bolt 11
is loosened at such a degree that the shaft 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 13 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 ad ustment by angle
adjusting unit 



No. angle of rotation of angle adjusting unit lie angle loft angle
face angle 1 0 degree 61.00 20.2 0 



2 90 degree 59.70 20.9 +1.60 3 180 degree 59.00 20.2 00 



4 270 degree 60.00 20.50 -1.8 angle adjusting range 2.00 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  setting a lie angle maximum value as a reference (0
degree).        note 2) An example in which a taper angle of an inner
diameter portion of the shaft insertion hole 4 is 1.0 degree.
note 3) The face angle 13 is an angle formed by the face surface 2a
with respect to a direction which is orthogonal to the shaft center
axis. The slice face is displayed as positive, and the hook face is
displayed as negative.        note 4) The head 1 used in this example
of the angle adjustment shows an example of a wood type utility head
(a loft angle of 20 degree).        This Table 2 exemplifies four
positions which are the representative angle adjusting positions,
however, since the angle adjusting member can rotate at 360 degree
from the position at 0 degree, and can adjust the 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
shafts.         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. 



What is claimed is: 1.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 a shaft and is inserted to said shaft
insertion hole;        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 portion 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 



which positions the lower end portion of said plug member in a state
of being biased in any direction of a diametrical direction within
said shaft insertion hole by being inserted to said diametrical gap
in a part on the circumference, and        wherein a fixing angle of
said head main body with respect to said shaft is adjustable on the
basis of what position on the circumference said spacer portion is
inserted to said diametrical gap at.  2. A golf club as claimed in
claim 1, wherein said 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 said
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 said plug member.  3. A
golf club as claimed in claim 1, wherein said 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 said 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 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 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. 




