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(57) ABSTRACT 

Ahead 2 includes ahead body h1 and at least one weight. The 
head body h1 includes a face 10, an upper-side weight-dis 
posal part Wa positioned on an upper side of a center of 
gravity HG of the head body h1, and a lower-side weight 
disposal part Wb positioned on a lower side of the center of 
gravity HG of the head body h1. At least one of the upper-side 
weight-disposal part Wa and the lower-side weight-disposal 
part Wb is configured to change mass distribution in a toe 
heel direction. The upper-side weight-disposal part Wa may 
be constituted of a first weight port WP1 and a second weight 
port WP2. The lower-side weight-disposal part Wb may be 
constituted of a third weight port WP3 and a fourth weight 
port WP4. 
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GOLF CLUB HEAD 

0001. The present application claims priority on Patent 
Application No. 2015-61180 filed in JAPAN on Mar. 24, 
2015, the entire contents of which are hereby incorporated 
by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a golf club head. 
0004 2. Description of the Related Art 
0005. A golf club having excellent flight distance perfor 
mance has been desired. As means for improving the flight 
distance performance, there have been known the increase in 
the coefficient of restitution of a face, the increase in the 
mass of a head, the increase in the length of a club, and the 
adjustment of the position of the center of gravity of the 
head, or the like (see the following Patent Literatures 1 to 3). 
0006 Meanwhile, the increase in an average flight dis 
tance has been attempted in consideration of the variation in 
golfer's hitting points (see the following Patent Literature 
4). 
0007 Patent Literature 1: U.S. Patent Application Publi 
cation No. 2013/01095O1 
0008 Patent Literature 2: U.S. Patent Application Publi 
cation No. 2013/0324299 
0009 Patent Literature 3: U.S. Patent Application Publi 
cation No. 2014/0106901 
0010 Patent Literature 4: Japanese Patent No. 3,063,967 
(USP5,836,830) 

SUMMARY OF THE INVENTION 

0011. There is a limit on the increase in the coefficient of 
restitution of a face due to the regulation of the rules. There 
is a limit on the increase in the mass of a head and the 
increase in the length of a club from the viewpoint of the 
easiness of Swing. There is a limit on the freedom degree of 
design of the center of gravity of the head from the restric 
tion of the volume of the head or the like. 
0012 Aprincipal axis of inertia is considered in Japanese 
Patent No. 3,063,967. This is effective in the increase in an 
average flight distance, and there is still potential for 
improvement. The present inventor completed a new inven 
tion for mass distribution capable of improving the flight 
distance performance of a head. 
0013. It is an object of the present invention to provide a 
golf club head capable of exhibiting excellent flight distance 
performance for each golfer. 
0014) A preferable golf club head includes a head body 
and at least one weight. The head body includes a face, an 
upper-side weight-disposal part positioned on an upper side 
of a center of gravity of the head body, and a lower-side 
weight-disposal part positioned on a lower side of the center 
of gravity of the head body. At least one of the upper-side 
weight-disposal part and the lower-side weight-disposal part 
is configured to change mass distribution in a toe-heel 
direction. 
00.15 Preferably, the upper-side weight-disposal part is 
constituted of a first weight port and a second weight port. 
Preferably, the lower-side weight-disposal part is constituted 
of a third weight port and a fourth weight port. 
0016. The center of gravity of the head body is defined as 
an origin in a base state where the head is disposed on a level 
Surface at a predetermined lie angle and loft angle; a straight 
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line in the toe-heel direction passing through the origin is 
defined as an X-axis; a straight line in a vertical direction 
passing through the origin is defined as a y-axis; and a plane 
parallel to the X-axis and the y-axis is defined as an Xy plane. 
Preferably, in the head, a specific xy plane satisfying all of 
the following (a) to (d) exists: 
0017 (a) a distance between the specific xy plane and the 

first weight port is equal to or less than 20 mm: 
0018 (b) a distance between the specific xy plane and the 
second weight port is equal to or less than 20 mm: 
0019 (c) a distance between the specific xy plane and the 
third weight port is equal to or less than 20 mm; and 
0020 (d) a distance between the specific xy plane and the 
fourth weight port is equal to or less than 20 mm. 
0021. An xy coordinate system is constituted of the 
X-axis and the y-axis in planar view from a face side. 
Preferably, in the planar view, the first weight port is 
positioned in a first quadrant of the Xy coordinate system; the 
second weight port is positioned in a second quadrant of the 
Xy coordinate system; the third weight port is positioned in 
a third quadrant of the Xy coordinate system; and the fourth 
weight port is positioned in a fourth quadrant of the Xy 
coordinate system. 
0022. Of three principal axes of inertia orthogonal to each 
other, a principal axis of inertia having the Smallest angle 
with respect to the y-axis is projected on the Xy plane to 
obtain a straight line. The straight line is defined as a base 
line, and the angle between the base line and the y-axis is 
defined as an inclination of the principal axis of inertia. 
0023. A height of a center of gravity of the head is defined 
as Gy, and a position of the center of gravity of the head in 
the toe-heel direction is defined as Gx. Preferably, the head 
is configured to change the inclination of the principal axis 
of inertia without changing the height Gy and the position 
GX. 
0024. A height of a center of gravity of the head is defined 
as Gy and a position of the center of gravity of the head in 
the toe-heel direction is defined as Gx. Preferably, the head 
is configured to change the position GX without changing the 
height Gy. Preferably, the head is configured to change the 
position Gy without changing the position GX. 
0025 Preferably, an adjustable range of the height Gy is 
1 mm or greater and 10 mm or less under a condition where 
a mass of the head is constant. 
0026. Preferably, an adjustable range of the position Gx 

is 1 mm or greater and 15 mm or less under a condition 
where a mass of the head is constant. 
0027 Preferably, an adjustable range of the inclination of 
the principal axis of inertia is 1 degree or greater and 20 
degrees or less under a condition where a mass of the head 
is constant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028 FIG. 1 is a front view of a golf club head according 
to a first embodiment; 
(0029 FIG. 2 is a top view of the head of FIG. 1, and two 
weight ports are simplified in FIG. 2; 
0030 FIG. 3 is a bottom view of the head of FIG. 1, and 
weights are omitted in FIG. 3; 
0031 FIG. 4 is a front view showing the inside of the 
head of FIG. 1; 
0032 FIG. 5 is a perspective view of the head of FIG. 1 
viewed from a sole side; 
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0033 FIG. 6 is a top view of a head according to a second 
embodiment, and the positions of two weight ports are 
represented by hatching in FIG. 6; 
0034 FIG. 7 is a bottom view of the head according to the 
second embodiment, and the positions of two weight ports 
are represented by hatching in FIG. 7: 
0035 FIG. 8 is a top view of a head according to a third 
embodiment; 
0036 FIG. 9 is a bottom view of the head according to a 
third embodiment, and the positions of four weight ports are 
represented by hatching in FIG. 9; 
0037 FIG. 10 is a side view of the head according to the 
third embodiment, and the position of one weight port is 
represented by hatching in FIG. 10; 
0038 FIG. 11 is a top view of a head according to a fourth 
embodiment, and the positions of two weight ports are 
represented by hatching in FIG. 11; 
0039 FIG. 12 is a bottom view of the head according to 
the fourth embodiment; 
0040 FIG. 13 is a top view of a head according to a fifth 
embodiment, and the position of one weight port is repre 
sented by hatching in FIG. 13: 
0041 FIG. 14 is a bottom view of the head according to 
the fifth embodiment; 
0042 FIG. 15 is a top view of a head according to a sixth 
embodiment, and the positions of two weight ports are 
represented by hatching in FIG. 15; and 
0043 FIG. 16 is a bottom view of the head according to 
the sixth embodiment, and the positions of two weight ports 
are represented by hatching in FIG. 16. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0044) The present invention will be described below in 
detail based on preferred embodiments with appropriate 
reference to the drawings. 
004.5 FIG. 1 is a front view of a golf club head 2 (head 
body h1) according to a first embodiment of the present 
invention. FIG. 2 is a top view of the head 2. FIG. 3 is a 
bottom view of the head 2. In a sole of FIG. 3, members 
other than two weight ports are omitted. The sole of the head 
2 are shown in detail in FIG. 5 to be described later. 

0046. The head 2 is a wood type head. The head 2 is a 
so-called driver head. The head 2 may be a utility type 
(hybrid type) head. The head 2 may be an iron type head. 
The head 2 may be a putter type head. 
0047. The head 2 includes the head body h1 and a weight. 
The number of weights may be 1, or equal to or greater than 
2. In FIG. 2, the weights are simplified as a simple cylinder. 
The weights are omitted in FIG. 3. These weights will be 
described in detail later. 
0048. The head body h1 includes a crown 4, a sole 6, a 
hosel 8, and a face 10. The crown 4 extends toward the back 
side of the head from the upper edge of the face 10. The sole 
6 extends toward the back side of the head from the lower 
edge of the face 10. The outer surface of the face 10 is a 
hitting Surface. The hitting Surface is also referred to as a 
face surface. As shown in FIG. 2, the hosel 8 has a hoselhole 
12. 

0049 Furthermore, the head body h1 includes a side part 
14. The side part 14 extends between the crown 4 and the 
sole 6. The side part 14 is also referred to as a skirt. The side 
part 14 may not exist. 
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0050. The inside of the head body h1 is a space. In other 
words, the head body hl is hollow. 

Definitions of Terms 

0051. The following terms are defined in the present 
application. 

Base State and Base Perpendicular Plane 
0.052 Abase perpendicular plane perpendicular to a level 
surface H is set (abbreviated in the drawings). A state where 
a center axis line Z1 of a shaft hole of a head is included in 
the base perpendicular plane and the head is placed at a 
specified lie angle and real loft angle on the level surface H 
is defined as abase state (abbreviated in the drawings). The 
specified lie angle and real loft angle are described in, for 
example, a product catalog. 

Toe-Heel Direction 

0053 A toe-heel direction is a direction of an intersection 
line between the base perpendicular plane and the level 
surface H. 

Face-Back Direction 

0054. A face-back direction is a direction perpendicular 
to the toe-heel direction and parallel to the level surface H. 

Vertical Direction 

0055. A vertical direction is a direction perpendicular to 
the level surface H. 

Center of Gravity HG of Head Body 

0056. A head body in the present application means a 
portion excluding a detachably attached weight. Therefore, 
the center of gravity HG of the head body is a center of 
gravity in a state where all detachably attached weight(s) are 
detached. 

Center of Gravity of Head 

0057 The center of gravity of a head is a center of gravity 
in a state where all detachably attached weight(s) are 
attached to the head. Therefore, the center of gravity of the 
head does not necessarily coincide with the center of gravity 
HG of the head body. 

X-Axis 

0.058 Astraight line passing through the center of gravity 
HG of the head body and being parallel to the toe-heel 
direction is defined as an X-axis. An X-coordinate is Zero in 
the center of gravity HG, with a heel side as a plus and a toe 
side as a minus. 

Y-Axis 

0059 A straight line passing through the center of gravity 
HG of the head body and being parallel to the vertical 
direction is defined as a y-axis. A y coordinate is Zero in the 
center of gravity HG, with an upper side as a plus and a 
lower side as a minus. The y-axis is perpendicular to the 
X-ax1S. 
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Z-Axis 
0060 Astraight line passing through the center of gravity 
HG of the head body and being parallel to the face-back 
direction is defined as a Z-axis. A Z coordinate is Zero in the 
center of gravity HG, with a back side as a plus and a face 
side as a minus. The Z-axis is perpendicular to the X-axis and 
the y-axis. 

XY Plane 
0061 A plane parallel to the x-axis and the y-axis is an xy 
plane. The Z coordinate of the xy plane is not limited. 
Innumerable Xy planes exist. 

Specific XY Plane 
0062. A specific xy plane is one Xy plane selected from 
the innumerable xy planes which may exist. The Z coordi 
nate of the specific Xy plane is not limited. 

Planar View 
0063 A projection image projected on the xy plane from 
the face side is planar view. The direction of the projection 
is a direction perpendicular to the Xy plane. FIG. 4 shows an 
example of the planar view. 

DXY Coordinate System 
0064. A plane coordinate system obtained by projecting 
the X-axis and the y-axis on the Xy plane is an Xy coordinate 
system. The direction of the projection is a direction per 
pendicular to the Xy plane. 
0065 FIG. 4 is a front view showing the inside of the 
head 2 (head body h1). In order to show the inside of the 
head 2, a part of the face 10 is removed in FIG. 4. The head 
body h1 includes a first weight port WP1, a second weight 
port WP2, a third weight port WP3, and a fourth weight port 
WP4. Other weight ports may be further provided. 
0066. A weight may be disposed in the weight port. The 
weight may be detachably attached to the weight port. The 
weight may be detachably attached to each of the weight 
ports WP1, WP2, WP3, and WP4. 
0067. The first weight port WP1 is provided in the crown 
4. The second weight port WP2 is provided in the crown 4. 
The first weight port WP1 is provided on a heel side with 
respect to the second weight port WP2. The first weight port 
WP1 is provided on an upper side of the center of gravity 
HG of the head body h1. The second weight port WP2 is 
provided on an upper side of the center of gravity HG. The 
first weight port WP1 is provided on a heel side with respect 
to the center of gravity HG. The second weight port WP2 is 
provided on a toe side with respect to the center of gravity 
HG. 
0068. The position of the first weight port WP1 in the 
x-axis direction is different from the position of the second 
weight port WP2 in the x-axis direction. In other words, the 
position of the first weight port WP1 in the toe-heel direction 
is different from the position of the second weight port WP2 
in the toe-heel direction. The position difference can 
improve the freedom degree of the adjustment of the center 
of gravity of the head. 
0069. The position of the first weight port WP1 in the 
y-axis direction may be different from the position of the 
second weight port WP2 in the y-axis direction. In other 
words, the position of the first weight port WP1 in the 
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vertical direction may be different from the position of the 
second weight port WP2 in the vertical direction. The 
position difference can improve the freedom degree of the 
adjustment of the center of gravity of the head. 
(0070. The position of the first weight port WP1 in the 
Z-axis direction may be different from the position of the 
second weight port WP2 in the Z-axis direction. In other 
words, the position of the first weight port WP1 in the 
face-back direction may be different from the position of the 
second weight port WP2 in the face-back direction. The 
position difference can improve the freedom degree of the 
adjustment of the center of gravity of the head. 
(0071. The third weight port WP3 is provided in the sole 
6. The fourth weight port WP4 is provided in the sole 6. The 
fourth weight port WP4 is provided on a heel side with 
respect to the third weight port WP3. The third weight port 
WP3 is provided on a lower side of the center of gravity HG 
of the head body h1. The fourth weight port WP4 is provided 
on a lower side of the center of gravity HG. The third weight 
port WP3 is provided on a toe side with respect to the center 
of gravity HG. The fourth weight port WP4 is provided on 
a heel side with respect to the center of gravity HG. 
(0072. The position of the third weight port WP3 in the 
x-axis direction is different from the position of the fourth 
weight port WP4 in the x-axis direction. In other words, the 
position of the third weight port WP3 in the toe-heel 
direction is different from the position of the fourth weight 
port WP4 in the toe-heel direction. The position difference 
can improve the freedom degree of the adjustment of the 
center of gravity of the head. 
(0073. The position of the third weight port WP3 in the 
y-axis direction may be different from the position of the 
fourth weight port WP4 in the y-axis direction. In other 
words, the position of the third weight port WP3 in the 
vertical direction may be different from the position of the 
fourth weight port WP4 in the vertical direction. The posi 
tion difference can improve the freedom degree of the 
adjustment of the center of gravity of the head. 
(0074 The position of the third weight port WP3 in the 
Z-axis direction may be different from the position of the 
fourth weight port WP4 in the Z-axis direction. In other 
words, the position of the third weight port WP3 in the 
face-back direction may be different from the position of the 
fourth weight port WP4 in the face-back direction. The 
position difference can improve the freedom degree of the 
adjustment of the center of gravity of the head. 
(0075. The first weight port WP1 is provided on a back 
side with respect to the center of gravity HG. The second 
weight port WP2 is provided on a back side with respect to 
the center of gravity HG. The third weight port WP3 is 
provided on a back side with respect to the center of gravity 
HG. The fourth weight port WP4 is provided on a back side 
with respect to the center of gravity HG. 
(0076. The first weight port WP1 may be provided on a 
face side with respect to the center of gravity HG. The 
second weight port WP2 maybe provided on a face side with 
respect to the center of gravity HG. The third weight port 
WP3 may be provided on a face side with respect to the 
center of gravity HG. The fourth weight port WP4 may be 
provided on a face side with respect to the center of gravity 
HG. 
0077. The head body h1 includes an upper-side weight 
disposal part Wa positioned on an upper side of the center of 
gravity HG of the head body h1. In the present embodiment, 
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the upper-side weight-disposal part Wa is constituted of the 
first weight port WP1 and the second weight port WP2. The 
upper-side weight-disposal part Wa is configured to change 
mass distribution in the toe-heel direction. By changing the 
mass distribution of the weight disposed in the first weight 
port WP1 and the weight disposed in the second weight port 
WP2, the mass distribution in the toe-heel direction can be 
changed. 
0078. The head body h1 includes a lower-side weight 
disposal part Wb positioned on a lower side of the center of 
gravity HG of the head body h1. In the present embodiment, 
the lower-side weight-disposal part Wb is constituted of the 
third weight port WP3 and the fourth weight port WP4. The 
lower-side weight-disposal part Wb is configured to change 
mass distribution in the toe-heel direction. By changing the 
mass distribution of the weight disposed in the third weight 
port WP3 and the weight disposed in the fourth weight port 
WP4, the mass distribution in the toe-heel direction can be 
changed. 
007.9 Thus, in the present embodiment, both the upper 
side weight-disposal part Wa and the lower-side weight 
disposal part Wballow mass transfer in the toe-heel direc 
tion. Either the upper-side weight-disposal part Wa or the 
lower-side weight-disposal part Wb may allow the mass 
transfer in the toe-heel direction. 

0080 FIG. 4 is also planar view from the face side. All 
structures included in the head body h1 (head 2) are assumed 
to be projected in the planar view. Therefore, the inside 
structure of the head 2 is also reflected in the planar view. 
The Xy coordinate system is constituted in the planar view. 
A two-dot chain line LX in FIG. 4 is an X-axis of the xy 
coordinate system. A two-dot chain line Ly in FIG. 4 is a 
y-axis of the Xy coordinate system. 
I0081. As shown in FIG. 4, the first weight port WP1 is 
positioned in a first quadrant Q1 of the Xy coordinate system. 
The second weight port WP2 is positioned in a second 
quadrant Q2 of the xy coordinate system. The third weight 
port WP3 is positioned in a third quadrant Q3 of the xy 
coordinate system. The fourth weight port WP4 is positioned 
in a fourth quadrant Q4 of the Xy coordinate system. 
0082. Thus, the first to fourth weight ports are respec 
tively distributed to the first quadrant Q1, the second quad 
rant Q2, the third quadrant Q3, and the fourth quadrant Q4. 
By the distribution, the adjustment of the center of gravity 
of the head can be realized with a high freedom degree. By 
the distribution, the adjustment of the inclination of a 
principal axis of inertia can be realized with a high freedom 
degree. 
0083. A recess in which the weight is disposed is usually 
provided in the weight port. The position of the weight port 
can be assumed to be the position of the center of gravity of 
a Substance having a constant specific gravity when the 
recess formed in the weight port is filled with the substance. 
The position of the center of gravity of the filled substance 
is usually Substantially equal to the position of the center of 
gravity of the weight mounted in the weight port. For 
example, the position of the weight port can be assumed to 
be the position of the center of gravity of the weight when 
a stainless steel weight of 4 g is attached to the weight port. 
0084 As shown in FIG. 2, a specific xy plane SP1 
satisfying all of the following (a) to (d) exists in the head 2. 
In FIG. 2, the specific xy plane SP1 is represented by one 
straight line (two-dot chain line): 
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I0085 (a) a distance between the specific xy plane SP1 
and the first weight port WP1 is equal to or less than 20 mm: 
I0086 (b) a distance between the specific xy plane SP1 
and the second weight port WP2 is equal to or less than 20 
mm, 
I0087 (c) a distance between the specific xy plane SP1 
and the third weight port WP3 is equal to or less than 20 mm: 
and 

I0088 (d) a distance between the specific xy plane SP1 
and the fourth weight port WP4 is equal to or less than 20 

I0089. In the head 2 satisfying the above (a) to (d), the 
positions of the four weight ports in the face-back direction 
are close to each other. Therefore, the mass distribution can 
be changed while the movement of the center of gravity of 
the head in the face-back direction is suppressed. For 
example, the position of a Sweet spot can be changed while 
the variation in the depth of the center of gravity is sup 
pressed. For example, the inclination of the principal axis of 
inertia can be changed without Substantially moving the 
position of the center of gravity of the head in the face-back 
direction. 

0090. In the present embodiment, a number of specific xy 
planes SP1 exist. The specific xy plane SP1 is selected from 
a number of xy planes. In FIG. 2, a plane SP11 and a plane 
SP12 are shown as the specific xy plane SP1, but these are 
two examples of a number of specific xy planes SP1. 
0091. From the above-mentioned viewpoint, a specific xy 
plane SP1 satisfying all of the following (a1) to (d1) more 
preferably exists: 
0092 (a1) a distance between the specific xy plane SP1 
and the first weight port WP1 is equal to or less than 15 mm: 
(0093 (b1) a distance between the specific xy plane SP1 
and the second weight port WP2 is equal to or less than 15 
mm, 

0094 (c1) a distance between the specific xy plane SP1 
and the third weight port WP3 is equal to or less than 15 mm: 
and 

(0095 (d1) a distance between the specific xy plane SP1 
and the fourth weight port WP4 is equal to or less than 15 

0096. From the above-mentioned viewpoint, a specific xy 
plane SP1 satisfying all of the following (a2) to (d2) more 
preferably exists: 
(0097 (a2) a distance between the specific xy plane SP1 
and the first weight port WP1 is equal to or less than 10 mm: 
(0098 (b2) a distance between the specific xy plane SP1 
and the second weight port WP2 is equal to or less than 10 
mm, 

(0099 (c2) a distance between the specific xy plane SP1 
and the third weight port WP3 is equal to or less than 10 mm: 
and 

0100 (d2) a distance between the specific xy plane SP1 
and the fourth weight port WP4 is equal to or less than 10 

0101. The specific xy plane SP12 (see FIG. 2) satisfies all 
of the following (a3) to (d3): 
0102 (a3) a distance between the specific xy plane SP12 
and the first weight port WP1 is equal to or less than 3 mm: 
0103 (b3) a distance between the specific xy plane SP12 
and the second weight port WP2 is equal to or less than 3 
mm, 



US 2016/0279490 A1 

0104 (c3) a distance between the specific xy plane SP12 
and the third weight port WP3 is equal to or less than 3 mm: 
and 
0105 (d3) a distance between the specific xy plane SP12 
and the fourth weight port WP4 is equal to or less than 3 mm. 
0106. In the present application, the height of the center 
of gravity of the head is defined as Gy. The height Gy can 
be specified by they coordinate of the center of gravity of 
the head. In the present application, the position of the center 
of gravity of the head in the toe-heel direction is defined as 
Gx. The position Gx can be specified by the x-coordinate of 
the center of gravity of the head. 
0107 The head 2 is configured to change the position Gx 
without changing the height Gy. The position GX can be 
changed without (Substantially) changing the height Gy by 
changing the mass distribution of the weights disposed in the 
four weight ports. Therefore, the freedom degree of the 
adjustment is improved. For example, each golfer can easily 
adjust the Sweet spot according to the position of the golfer's 
hitting point. The phrase “without changing the height Gy' 
means that the change of the height Gy is equal to or less 
than 1.0 mm. 
0108. The head 2 is configured to change the height Gy 
without changing the position GX. The height Gy can be 
changed without (Substantially) changing the position GX by 
changing the mass distribution of the weights disposed in the 
four weight ports. Therefore, the freedom degree of the 
adjustment is improved. For example, each golfer can easily 
adjust the Sweet spot according to the position of the golfers 
hitting point. The phrase “without changing the position Gx' 
means that the change of the position GX is equal to or less 
than 1.0 mm. 
0109. In the present application, the principal axis of 
inertia of the head is considered. All objects have been 
known to have three principal axes of inertia orthogonal to 
each other. The head 2 also has three principal axes of inertia 
orthogonal to each other. Due to the mass and position of the 
weight, the mass distribution of the head 2 is changed, and 
the direction of the principal axis of inertia is also changed. 
0110. Of three principal axes of inertia orthogonal to each 
other, a principal axis of inertia having the Smallest angle 
with respect to the y-axis is projected on the Xy plane to 
obtain a straight line. The straight line is defined as a base 
line, and the angle between the base line and the y-axis is 
defined as an inclination of the principal axis of inertia. The 
angle is an angle in the planar view. 
0111. In the head 2, the inclination of the principal axis of 
inertia can be changed without (Substantially) changing the 
height Gy and the position Gx. Therefore, the freedom 
degree of the adjustment is improved. For example, each 
golfer can easily adjust the inclination of the principal axis 
of inertia according to the distribution of the golfer's hitting 
points. The phrase “without changing the height Gy and the 
position Gx” means that the change of the height Gy is equal 
to or less than 1.0 mm, and the change of the position GX is 
equal to or less than 1.0 mm. 
0112 Preferably, under a condition where the mass of the 
head is constant, the adjustable range of the height Gy is 1 
mm or greater and 10 mm or less. The adjustable range of 
1 mm or greater improves an effect by the height Gy. Since 
the weight is heavy when the adjustable range is greater than 
10 mm, the mass of the head may be excessive. From the 
viewpoint of obtaining Such a preferable adjustable range, a 
plurality of weights are preferably used. From the viewpoint 
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of the freedom degree of the adjustment, the plurality of 
weights may include weights having masses different from 
each other. 
0113 Preferably, under a condition where the mass of the 
head is constant, the adjustable range of the position Gx are 
1 mm or greater and 15 mm or less. The adjustable range of 
1 mm or greater improves an effect by the position Gx. Since 
the weight is heavy when the adjustable range is greater than 
15 mm, the mass of the head may be excessive. From the 
viewpoint of obtaining Such a preferable adjustable range, a 
plurality of weights are preferably used. From the viewpoint 
of the freedom degree of the adjustment, the plurality of 
weights preferably include weights having masses different 
from each other. 
0114 Preferably, under a condition where the mass of the 
head is constant, the adjustable range of the inclination of 
the principal axis of inertia is 1 degree or greater and 20 
degrees or less. The adjustable range of 1 mm or greater 
improves an effect due to the inclination of the principal axis 
of inertia. Since the weight is heavy when the adjustable 
range is greater than 20 degrees, the mass of the head may 
be excessive. From the viewpoint of obtaining such a 
preferable adjustable range, a plurality of weights are pref 
erably used. From the viewpoint of the freedom degree of 
the adjustment, the plurality of weights preferably include 
weights having masses different from each other. 

Weight 

0115 The head 2 includes at least one weight. The 
number of the weights may be 1. When one weight is moved 
to a plurality of positions, the mass distribution in the head 
2 is largely changed. When one weight is moved to a 
plurality of positions, the center of gravity of the head can 
be largely moved. 
0116. A preferable weight is detachably attached to the 

first weight port WP1, and is detachably attached to the 
second weight port WP2. A preferable weight is detachably 
attached to the third weight port WP3, and is detachably 
attached to the fourth weight port WP4. A more preferable 
weight is detachably attached to all of the first weight port 
WP1, the second weight port WP2, the third weight port 
WP3, and the fourth weight port WP4. 
0117 The head 2 may have a plurality of weights. The 
number of the weights may be 2, 3, 4, 5 or greater. The 
plurality of weights may have masses different from each 
other. It is preferable that each of the plurality of weights can 
be detachably attached to all of the first weight port WP1, the 
second weight port WP2, the third weight port WP3, and the 
fourth weight port WP4. 
0118 FIG. 5 is a perspective view of the head 2 viewed 
from a sole side. A weight attaching/detaching mechanism 
M1 is provided in the third weight port WP3. The weight 
attaching/detaching mechanism M1 satisfies the Golf Rules 
defined by Royal and Ancient Golf Club of Saint Andrews 
(R&A). That is, the weight attaching/detaching mechanism 
satisfies requirements specified in “1b Adjustability” in "1 
Club” of “Appendix II Design of Clubs' defined by R&A. 
The requirements defined by the “1b Adjustability’ are the 
following items (i), (ii), and (iii): 
0119 (i) the adjustment cannot be readily made: 
I0120 (ii) all adjustable parts are firmly fixed and there is 
no reasonable likelihood of them working loose during a 
round; and 
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0121 (iii) all configurations of adjustment conform with 
the Rules. 
0122) The above-mentioned weight attaching/detaching 
mechanism M1 is provided also in the fourth weight port 
WP4. 
0123 FIG. 5 includes an exploded perspective view of 
the weight attaching/detaching mechanism M1. One of the 
two weight attaching/detaching mechanisms M1 is shown in 
the exploded perspective view. As shown in the exploded 
perspective view, the weight attaching/detaching mecha 
nism M1 includes a socket 20 and a weight 22. The first 
weight attaching/detaching mechanism M1 is fixed to the 
third weight port WP3. A recess is formed in the third weight 
port WP3. The first socket 20 is accommodated in the recess. 
The second weight attaching/detaching mechanism M1 is 
fixed to the fourth weight port WP4. A recess is formed in 
the fourth weight port WP4. The second socket 20 is 
accommodated in the recess. 
0.124. The socket 20 includes a body part 20a and a 
bottom forming part 20b. The body part 20a has a hole 24. 
The hole 24 passes through the body part 20a. The socket 20 
is fixed to the recess with an adhesive. 
0.125. When the weight 22 is inserted into the hole 24, 
and the weight 22 is rotated at a predetermined angle 0, the 
weight 22 is fixed to the socket 20. Even when the weight 
22 is subjected to the shock of the hit ball, the fixation of the 
weight 22 is maintained. When the weight 22 is inversely 
rotated at an angle 0, the weight 22 is detached from the 
socket 20. The weight 22 can be rotated by a torque wrench. 
The socket 20 is configured so that the weight 22 can be 
attached and detached as described above. 
0126 The weight attaching/detaching mechanism M1 is 
an attachment type attaching/detaching mechanism. As 
described above, in the weight attaching/detaching mecha 
nism M1, the weight can be attached by the rotation of the 
angle 0, and the weight can be detached by the inverse rotate 
of the angle 0. In the weight attaching/detaching mechanism 
M1, the weight is easily attached and detached. Such a 
weight attaching/detaching mechanism M1 is known. The 
weight attaching/detaching mechanism M1 is adopted for 
“SRIXON Z925 driver” (trade name) manufactured by 
Dunlop Sports Co., Ltd. or the like. 
0127 Thus, the weight 22 can be detachably attached to 
the socket 20. Therefore, the weight 22 is detachably 
attached to the third weight port WP3. Similarly, the weight 
22 is detachably attached to the fourth weight port WP4. 
0128. Although not shown in the drawings, the weight 
attaching/detaching mechanism M1 may be applied also to 
each of the first weight port WP1 and the second weight port 
WP2. 
0129. The weight attaching/detaching mechanism is not 
limited to the above-mentioned mechanism M1. Another 
examples of the weight attaching/detaching mechanism 
include a screw type mechanism. 
0130 FIG. 6 is a top view of a head 30 according to a 
second embodiment, and FIG. 7 is a bottom view of the head 
30. Except for the disposals of a first weight port WP1. 
second weight port WP2, third weight port WP3, and fourth 
weight port WP4, the head 30 is the same as the above 
mentioned head 2. In FIGS. 6 and 7, each of the weight ports 
is simplistically represented by hatching. 
0131 The first weight port WP1 is provided on a face 
side with respect to the center of gravity HG. The second 
weight port WP2 is provided on a face side with respect to 
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the center of gravity HG. The third weight port WP3 is 
provided on a face side with respect to the center of gravity 
HG. The fourth weight port WP4 is provided on a face side 
with respect to the center of gravity HG. The positions of 
these weight ports contribute to bring a center of gravity of 
the head near the face. The center of gravity of the head near 
the face is useful to lower a sweet spot. 
I0132 FIG. 8 is a top view of a head 40 according to a 
third embodiment, and FIG. 9 is a bottom view of the head 
40. FIG. 10 is a side view of the head 40 viewed from a toe 
side. Except for the disposals of a first weight port WP1. 
second weight port WP2, third weight port WP3, and fourth 
weight port WP4, the head 40 is the same as the above 
mentioned head 2. In FIGS. 9 and 10, each of the weight 
ports is simplistically represented by hatching. 
I0133. As shown in FIG. 9, the first weight port WP1 is 
provided in a side part 14. The first weight port WP1 is 
provided in the upper part of the side part 14. Similarly, the 
second weight port WP2 is provided in the side part 14. As 
shown in FIGS. 9 and 10, the second weight port WP2 is 
provided in the upper part of the side part 14. The third 
weight port WP3 and the fourth weight port WP4 are 
provided in a sole 6. 
0.134 Thus, in the head 40, an upper-side weight-disposal 
part 
0.135 Wa is provided in the side part. A lower-side 
weight-disposal part Wb is provided in a sole part. As shown 
in FIG. 8, in the head 40, the weight port is not visually 
recognized at address. In the head 40, the upper-side weight 
disposal part is not visually recognized at address. 
0.136 FIG. 11 is a top view of a head 50 according to a 
fourth embodiment, and FIG. 12 is a bottom view of the 
head 50. In FIG. 11, each of the weight ports is simplistically 
represented by hatching. 
I0137 In the head 50, a first weight port WP1 and a 
second weight port WP2 are provided in a crown 4. An 
upper-side weight-disposal part Wa is constituted of the first 
weight port WP1 and the second weight port WP2 as in the 
above-mentioned head 2. Meanwhile, in the head 50, a 
lower-side weight-disposal part Wb is a weight slide mecha 
nism. As shown in FIG. 12, the weight slide mechanism has 
a weight wil, a slide groove V1, and a screw til. A slit s1 is 
formed in a bottom face of the slide groove v1. The slide 
groove V1 extends Substantially along a toe-heel direction. 
The screw t1 passes through the weight w1 and the slit s1, 
and is screw-connected to a nut member (not shown). The 
nut member is disposed inside a head body h1, and has such 
a size that the nut member does not pass through the slit s1. 
0.138. The weight w1 can be slid in the slide groove v1. 
By tightening the screw til, the weight w1 can be fixed at an 
optional position in the slide groove V1. By the movement 
of the weight w1, mass distribution in the toe-heel direction 
can be changed. Thus, the lower-side weight-disposal part 
Wb may be a weight slide mechanism. Similarly, the upper 
side weight-disposal part Wa may be a weight slide mecha 
nism. The upper-side weight-disposal part Wa may be a 
weight slide mechanism, and the weight slide mechanism 
may be provided in a side part 14. 
0.139 FIG. 13 is a top view of a head 60 according to a 
fifth embodiment, and FIG. 14 is a bottom view of the head 
60. In FIG. 13, a weight port is simplistically represented by 
hatching. 
0140. In the head 60, a first weight port WP1 is provided 
in a crown 4. Unlike the above-mentioned head 50, a second 
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weight port WP2 is not provided in the head 60. The same 
weight slide mechanism as the weight slide mechanism of 
the head 50 is provided in a sole 6 of the head 60. 
0141. In the head 60, an upper-side weight-disposal part 
Wa is constituted of only the first weight port WP1. The 
upper-side weight-disposal part Wa is not configured to 
change mass distribution in a toe-heel direction. Meanwhile, 
a lower-side weight-disposal part Wb is the above-men 
tioned weight slide mechanism. The lower-side weight 
disposal part Wb is configured to change mass distribution 
in the toe-heel direction. 
0142 FIG. 15 is a top view of a head 70 according to a 
sixth embodiment, and FIG. 16 is a bottom view of the head 
70. Except for the disposals of a first weight port WP1. 
second weight port WP2, third weight port WP3, and fourth 
weight port WP4, the head 70 is the same as the above 
mentioned head 2. In FIGS. 15 and 16, each of the weight 
ports is simplistically represented by hatching. 
0143. As shown in FIG. 15, the first weight port WP1 is 
provided on a face side with respect to a center of gravity 
HG of a head body h1. Similarly, the second weight port 
WP2 is provided on a face side with respect to the center of 
gravity HG. Meanwhile, as shown in FIG. 16, the third 
weight port WP3 is provided on a back side with respect to 
the center of gravity HG. Similarly, the fourth weight port 
WP4 is provided on a back side with respect to the center of 
gravity HG. The positions of these weight ports contribute to 
the adjustment of the position of the center of gravity of the 
head in a face-back direction. 
0144. The specific xy plane SP1 exists also in the head 
70. As described above, the specific xy plane SP1 satisfies all 
of the following (a) to (d). 
0145 (a) a distance between the specific xy plane SP1 
and the first weight port WP1 is equal to or less than 20 mm: 
0146 (b) a distance between the specific xy plane SP1 
and the second weight port WP2 is equal to or less than 20 
mm, 

0147 (c) a distance between the specific xy plane SP1 
and the third weight port WP3 is equal to or less than 20 mm: 
and 
0148 (d) a distance between the specific xy plane SP1 
and the fourth weight port WP4 is equal to or less than 20 

014.9 The material of the head body h1 is not limited. 
Examples of the material of the head body h1 include a 
metal and CFRP (carbon fiber reinforced plastic). Examples 
of the metal include one or more kinds selected from soft 
iron, pure titanium, a titanium alloy, stainless steel, marag 
ing steel, an aluminium alloy, a magnesium alloy, and a 
tungsten-nickel alloy. Examples of the stainless steel include 
SUS630 and SUS304. Examples of the titanium alloy 
include 6-4 titanium (Ti-6Al-4V), Ti-15V-3Cr-3Sn-3A1, and 
Ti-6-22-22S. The soft iron means low carbon steel having a 
carbon content of less than 0.3 wt %. 

0150. The material of the weight is not limited. Examples 
of the material of the weight include a metal. Examples of 
the metal include one or more kinds selected from soft iron, 
pure titanium, a titanium alloy, stainless steel, maraging 
steel, an aluminium alloy, a magnesium alloy, a tungsten 
nickel alloy, and tungsten. Examples of the stainless Steel 
include SUS630 and SUS304. Examples of the titanium 
alloy include 6-4 titanium (Ti-6A1 -4V), Ti-15V-3Cr-3Sn 
3.Al, and Ti-6-22-22S. 
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0151. A preferable example of the head is a driver head. 
The driver means a number 1 wood (Wii 1). High flight 
distance performance is required for the driver. Therefore, 
the present invention is preferably applied. Usually, the 
driver head has the following constitution: 
0152 (1a) curved face surface; 
(O153 (1b) hollow part: 
0154 (1c) volume of 300 cc or greater and 460 cc or less; 
and 
0155 (1 d) real loft of 7 degrees or greater and 14 degrees 
or less. 
0156 Another preferable example of the head is a fair 
way wood head. Examples of the fairway wood include a 
number 3 wood (Wi3), a number 4 wood (Wi4), a number 
5 wood (Wii.5), a number 7 wood (Wii.7), a number 9 wood 
(Wii.9), a number 11 wood (Wil 11), and a number 13 wood 
(Wil 13). Usually, the fairway wood head has the following 
constitution: 
(O157 (2a) curved face surface; 
0158 (2b) hollow part: 
0159 (2c) volume of 100 cc or greater and less than 300 
cc; and 
0160 (2d) real loft of greater than 14 degrees and 33 
degrees or less. 
0.161 More preferably, the volume of the fairway wood 
head is 100 cc or greater and 200 cc or less. 
0162 Still another preferable example of the head is a 

utility type head (hybrid type head). Usually, the utility type 
head (hybrid type head) has the following constitution: 
0163 (3.a) curved face surface; 
(0164 (3b) hollow part: 
0.165 (3.c) volume of 100 cc or greater and 200 cc or less; 
and 
0166 (3d) real loft of 15 degrees or greater and 33 
degrees or less. 
0.167 More preferably, the volume of the utility type head 
(hybrid type head) is 100 cc or greater and 150 cc or less. 
0.168. The present invention can be preferably used also 
for an iron head and a putter head. 

EXAMPLES 

0169. Hereinafter, the effects of the present invention will 
be clarified by Examples. However, the present invention 
should not be interpreted in a limited way based on the 
description of Examples. 

Production of Head Body 
0170 Three-dimensional data having the same shape as 
the shape of the above-mentioned head body hl was pro 
duced. The shape of the head body h1 was made the same 
as the shape of “SRIXONZ925 driver (trade name): loft 9.5 
degrees' manufactured by Dunlop Sports Co., Ltd. Four 
weight ports WP1, WP2, WP3, and WP4 were set as in the 
above-mentioned head 2. The positions of the third weight 
port WP3 and fourth weight port WP4 were made the same 
as the positions of weight ports provided in “SRIXONZ925 
driver. 
0171 The following Table 1 shows the position of the 
center of gravity of the weight disposed in each weight port. 
Disposal A represents the coordinate of the center of gravity 
of a weight of 8 g when the weight is disposed in only the 
second weight port WP2. Disposal B represents the coordi 
nate of the center of gravity of a weight of 8 g when the 
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weight is disposed in only the first weight port WP1. 
Disposal C represents the coordinate of the center of gravity 
of a weight of 8 g when the weight is disposed in only the 
third weight port WP3. Disposal D represents the coordinate 
of the center of gravity of a weight of 8 g when the weight 
is disposed in only the fourth weight port WP4. 
0172. As represented by these coordinates, the first 
weight port WP1 is in the first quadrant Q1 in planar view: 
the second weight port WP2 is in the second quadrant Q2 in 
planar view; the third weight port WP3 is in the third 
quadrant Q3 in planar view; and the fourth weight port WP4 
is in the fourth quadrant Q4 in planar view. The coordinates 
shown in Table 1 are values when the position of the center 
of gravity of reference example is defined as an origin. The 
reference example is a head to which a weight is not 
attached. The center of gravity of the reference example is 
a center of gravity HG of the head body h1. 
0173 For example, when a specific xy plane SP1 was set 
at a position of which a Z coordinate was 29.0, all the 
distances between the specific xy plane SP1 and each of the 
coordinates were less than 10 mm (furthermore, less than 3 
mm). 

Example 1 

0.174. The head body was equipped with four weights. 
The masses of these weights were 4 g. Weights were 
disposed in all of the four weight ports. The position of the 
center of gravity of the head of Example 1 was calculated. 
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Furthermore, the inclination of a principal axis of inertia was 
calculated. The results are shown in the following Table 2. 
The sign of the inclination of the principal axis of inertia is 
equal to the sign of the inclination of the base line with 
respect to the y-axis in an Xy coordinate system, and 
clockwise rotation is positive. 

Example 2 
0.175. Two weights were used in Example 2. The masses 
of these weights were 8 g. The weights were disposed in a 
second weight port WP2 and a third weight port WP3. In the 
same manner as in Example 1 as for the rest, the position of 
a center of gravity and the inclination of a principal axis of 
inertia of a head of Example 2 were obtained. As the position 
of the center of gravity of the head, the relative position of 
the center of gravity of Example 2 with respect to the 
reference example having no weight and the relative posi 
tion of the center of gravity of Example 2 with respect to 
Example 1 were calculated. These results are shown in the 
following Table 2. 

Examples 3 to 7 
0176 Two weights were used also in Examples 3 to 7. 
The positions of the centers of gravity (two kinds) and the 
inclinations of principal axes of inertia of heads of Examples 
3 to 7 were calculated in the same manner as in Example 2 
except that the disposals of the weights were as shown in 
Table 2. These results are shown in the following Table 2. 

TABLE 1. 

Position of weight disposed in each weight port 

Disposal of 
single 
weight (g) 

Relative 
position of 
center of 
gravity of 
weight (with 
respect to 
no weight) 

Reference 
Weight example Disposal Disposal Disposal Disposal 
port (head body) A. B C D 

Toe Side of WP2 O 8 O O O 
COW 

Heel side WP1 O O 8 O O 
of crown 
Toe Side of WP3 O O O 8 O 
sole 
Heel side WP4 O O O O 8 
of sole 
X (mm) O.O -31.3 2O6 -35.2 24.8 
y (mm) O.O 26.8 18.6 -4.8 -8.6 
Z (mm) O.O 29.7 26.O 31.3 27.9 

TABLE 2 

Specifications and evaluation results of Examples 

Disposal of Toe side of 
weight (g) COW 

Heel side 
of crown 
Toe side of 
sole 
Heel side 
of sole 

Weight Example Example Example Example Example Example Example 
port 1 2 3 4 5 6 7 

WP2 4 8 O 8 O 8 O 

WP1 4 O 8 8 O O 8 

WP3 4 8 O O 8 O 8 

WP4 4 O 8 O 8 8 O 
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TABLE 2-continued 
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Specifications and evaluation results of Examples 

Weight Example Example Example Example Example Example Example 
port 1 2 3 4 

Relative X (mm) -0.4 -2.7 1.8 -0.4 
position of y (mm) 0.7 O.9 0.4 1.8 
center of Z (mm) 2.3 2.5 2.2 2.3 
gravity 
(with 
respect to 
no weight) 
Relative X (mm) O.O -2.3 2.3 O.O 
position of y (mm) O.O O.2 -0.2 1.2 
center of Z (mm) O.O O.1 -0.1 -0.1 
gravity 
(with 
respect to 
Example 1) 
Inclination of principal -2.4 -0.9 -4.1 -3.1 
axis of inertia (degree) 

0177 Examples 1 to 7 had the same head mass. In 
Examples 2 to 7, two weights were used, and the freedom 
degree of the position of the center of gravity was high. In 
comparison of Example 2 with Example 3, an X-coordinate 
was changed by 4 mm or greater while the changes of y and 
Z coordinates were Suppressed to 0.4 mm or less. That is, the 
amount of change of the X-coordinate was equal to or greater 
than 10 times based on the amounts of change of they and 
Z coordinates. In comparison of Example 4 with Example 5. 
a y-coordinate was changed by 2 mm or greater while the 
changes of X and Z coordinates were Suppressed to 0.1 mm 
or less. That is, the amount of change of the y-coordinate 
was equal to or greater than 20 times based on the amounts 
of change of the X and Z coordinates. In comparison of 
Example 6 with Example 7, the inclination of a principal 
axis of inertia was changed by 5 mm or greater while the 
changes of x, y and Z coordinates were Suppressed to 0.2 mm 
or less. Thus, the adjustment of the center of gravity of the 
head was achieved with a high freedom degree. The freedom 
degree allows adjustment complying with each golfer. The 
freedom degree facilitates custom fitting. 
0.178 The present invention can be applied to all golf 
club heads Such as a wood type, utility type, hybrid type, 
iron type, and putter type golf club heads. 
0179 The above description is only illustrative and vari 
ous changes can be made without departing from the scope 
of the present invention. 
What is claimed is: 
1. A golf club head comprising: 
a head body; and 
at least one weight, wherein: 
the head body includes an upper-side weight-disposal part 

positioned on an upper side of a center of gravity of the 
head body, and a lower-side weight-disposal part posi 
tioned on a lower side of the center of gravity of the 
head body; and 

at least one of the upper-side weight-disposal part and the 
lower-side weight-disposal part is configured to change 
mass distribution in a toe-heel direction. 

2. The golf club head according to claim 1, wherein: 
the upper-side weight-disposal part is constituted of a first 

weight port and a second weight port; and 

6 7 

-0.4 -0.3 -0.6 
-O.S 0.7 O6 
2.4 2.3 2.3 

O.O O.2 -0.2 
-1.2 O.1 -0.1 
O.1 O.O O.O 

-1.9 0.7 -53 

the lower-side weight-disposal part is constituted of a 
third weight port and a fourth weight port. 

3. The golf club head according to claim 2, wherein if the 
center of gravity of the head body is defined as an origin in 
a base state where the head is disposed on a level surface at 
a predetermined lie angle and loft angle; a straight line in the 
toe-heel direction passing through the origin is defined as an 
X-axis; a straight line in a vertical direction passing through 
the origin is defined as a y-axis; and a plane parallel to the 
X-axis and the y-axis is defined as an Xy plane, a specific Xy 
plane satisfying all of the following (a) to (d) exists: 

(a) a distance between the specific Xy plane and the first 
weight port is equal to or less than 20 mm: 

(b) a distance between the specific xy plane and the 
second weight port is equal to or less than 20 mm: 

(c) a distance between the specific xy plane and the third 
weight port is equal to or less than 20 mm; and 

(d) a distance between the specific xy plane and the fourth 
weight port is equal to or less than 20 mm. 

4. The golf club head according to claim 3, wherein: 
an Xy coordinate system is constituted of the X-axis and 

the y-axis in planar view from a face side; and 
in the planar view, the first weight port is positioned in a 

first quadrant of the Xy coordinate system; the second 
weight port is positioned in a second quadrant of the Xy 
coordinate system; the third weight port is positioned in 
a third quadrant of the Xy coordinate system; and the 
fourth weight port is positioned in a fourth quadrant of 
the Xy coordinate system. 

5. The golf club head according to claim 3, wherein: 
the golf club head includes three principal axes of inertia 

orthogonal to each other; and 
of the three principal axes of inertia, a principal axis of 

inertia having the Smallest angle with respect to the 
y-axis is projected on the Xy plane to obtain a straight 
line, the straight line is defined as a base line, and the 
angle between the base line and the y-axis is defined as 
an inclination of the principal axis of inertia; a height 
of a center of gravity of the head is defined as Gy; and 
a position of the center of gravity of the head in the 
toe-heel direction is defined as Gx, 
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the head is configured to change the inclination of the 
principal axis of inertia without changing the height Gy 
and the position GX. 

6. The golf club head according to claim 1, wherein if a 
height of a center of gravity of the head is defined as Gy and 
a position of the center of gravity of the head in the toe-heel 
direction is defined as GX, the head is configured to change 
the position GX without changing the height Gy, and the 
head is configured to change the position Gy without chang 
ing the position GX. 

7. The golf club head according to claim 5, wherein an 
adjustable range of the height Gy is 1 mm or greater and 10 
mm or less under a condition where amass of the head is 
COnStant. 

8. The golf club head according to claim 5, wherein an 
adjustable range of the position GX is 1 mm or greater and 
15 mm or less under a condition where a mass of the head 
is constant. 

9. The golf club head according to claim 1, wherein: 
the golf club head includes three principal axes of inertia 

orthogonal to each other; and 
of the three principal axes of inertia, a principal axis of 

inertia having the Smallest angle with respect to the 
y-axis is projected on the Xy plane to obtain a straight 
line, the straight line is defined as a base line, and the 
angle between the base line and the y-axis is defined as 
an inclination of the principal axis of inertia, 

an adjustable range of the inclination of the principal axis 
of inertia is 1 degree or greater and 20 degrees or less 
under a condition where a mass of the head is constant. 

k k k k k 


