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WOOD CLUB HEAD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a Wood club head 
having a face constituted by convex surfaces curved verti 
cally and horizontally, and particularly to a Wood club head 
having a devised face. 

[0003] 2. Description of the Related Art 

[0004] In the background art, the face of a Wood club head 
acting as a hitting surface is constituted by vertically and 
horiZontally curved surfaces each having a radius of about 
10 inches. The vertically and horiZontally curved surfaces 
are called a roll and a bulge respectively. Assume that hitting 
is performed in the state Where a face 2 of a head 1 is put so 
as to be perpendicular to a target. In this case, if that the face 
2 is formed to be a ?at surface as shoWn in FIG. 6, and if 
a ball B is hit at a sWeet spot S of the face 2 Which is an 
intersecting point betWeen the face 2 and a perpendicular 
draWn from the center of gravity to the face 2, the ball B Will 
be hit substantially straight toWard the target. If the ball B is 
hit at a portion a little to a heel 3 side of the face 2 off the 
sWeet spot S, hoWever, the head 1 sWings counterclockwise 
around the center of gravity in FIG. 7 to thereby make the 
ball B1 rotate clockWise (slice spin) as shoWn by the ball B1 
in FIG. 7. If the ball B is hit at a portion a little to a toe 4 
side of the face 2, on the contrary, the head 1 sWings 
clockWise around the center of gravity in FIG. 7 to thereby 
make the ball B rotate counterclockWise (hook spin) as 
shoWn by the ball B2 in FIG. 7. Generally, such a spin 
generation effect is called a gear effect. That is, When a ball 
is hit at a portion a little to the right or to the left off the sWeet 
spot S of the face 2 in the state Where the face 2 is 
front-vieWed, the ball is subjected to a slice or hook spin so 
that the ball is made to ?y missing the target direction largely 
to the right or left and the directivity of the hit ball is 
remarkably reduced. In order to eliminate such a disadvan 
tage, therefore, the face 2 is formed into a curved surface. 
Since the ball B1 and B2 ?y out in the direction of the normal 
of the curved surface When a horiZontally-curved surface is 
formed as the face 2 as shoWn in FIG. 8 even When the ball 
is hit at a portion a little off the sWeet spot S, the foregoing 
gear effect is canceled so that the directivity of the ball is 
improved. Further, such a phenomenon is generated also in 
the case Where the ball is hit at a portion a little to the up or 
doWn side off the sWeet spot S. In this case, the direction of 
hitting the ball is corrected by a so-called roll radius forming 
a vertically-curved surface and the distance of ?ying of the 
hit ball is increased in place of the foregoing directivity of 
the ball. The horiZontal bulge radius has been empirically 
selected to be about 10 inches for these ten years or more 
since a persimmon tree Was selected to be used as a material 
of a head. 

[0005] Recently, as the material of a Wood club, hoWever, 
titanium or an alloy thereof, Which is a metal material having 
loW speci?c gravity, high hardness, and high strength, has 
been frequently utiliZed, and the siZe of a head and the length 
of a club shaft have been increased. As a result, the inertial 
moment of the head is increased (for eXample, the value is 
increased from 10-20 g-mm-sec2 in the case of a persimmon 
head to 20 g-mm-sec2 or more in the case of a so-called metal 
head) so that, even in the case Where a ball is hit at a portion 
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a little off the center, that is, at a portion off the sWeet spot 
S, a head is suppressed from sWinging around the center of 
gravity and generation of the foregoing gear effect is 
reduced. As a result, there arises a problem that the value of 
the bulge radius Which has been empirically taken into 
con?dence is made unsuitable. 

SUMMARY OF THE INVENTION 

[0006] In order to eliminate the foregoing disadvantage, 
an object of the present invention is to provide a Wood club 
head having a bulge radius Which is suitable for a large and 
holloW head. 

[0007] In order to achieve the above object, according to 
the present invention, there is provided a Wood club head 
having a face constituted by conveX surfaces curved verti 
cally and horiZontally, Wherein a bulge radius forming the 
substantially horiZontally-curved surface is set to be not 
smaller than 15 inches. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] 
[0009] 
[0010] FIG. 3 is a graph shoWing variations in ballistic 
course due to bulge radii; 

[0011] FIG. 4 is a graph shoWing a correlation betWeen 
the bulge radius and IY and ZG; 

FIG. 1 is a perspective vieW of a head; 

FIG. 2 is a side vieW of the head; 

[0012] FIG. 5 is a vieW for explaining a substantially 
horiZontally-curved surface of a face; 

[0013] FIG. 6 is a vieW shoWing the state Where a ball is 
hit at a sWeet spot When a face is constituted by a ?at surface; 

[0014] FIG. 7 is a vieW shoWing the state Where a ball is 
hit at the portions on the heel and toe sides of the face shoWn 
in FIG. 6; and 

[0015] FIG. 8 is a vieW shoWing a state of off-center 
hitting in the case Where a bulge and a roll radius are given 
to the face. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0016] A preferred embodiment of the present invention 
Will be described beloW With reference to the accompanied 
draWings. 
[0017] When the structures of golf club heads are com 
pared With each other from the point of vieW of the gear 
effect With respect to the inertial moment (IY) around a 
vertical aXis Y passing through the center of gravity of a 
head 1 and gravity depth (ZG) of the head 1 shoWn in FIGS. 
1 and 2, it is found that IY >20 g-mm-sec2 and ZG=20-35 
mm in most of recently-used metal heads While IY =10-20 
g~mm~sec2 and ZG=20-30 mm in a conventionally used 
persimmon head (Wood of No.1-No.5). Generally, in an iron 
club head, IY=20-35 g~mm~sec2 and ZG=0-5 mm. In order 
to set the bulge radius in accordance With the difference in 
structure of a head, that is, in accordance Which a change in 
degree of the gear effect due to the difference in inertial 
moment (IY) and gravity depth (ZG) in the present inven 
tion, the directivity of a hit ball in the case Where the bulge 
radius of each of club heads different in IY and ZG Was 
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changed in the range of from 5 to 40 inches Was evaluated 
on the basis of simulation by a computer by using the 
program of “impact and ballistic course calculation” devel 
oped by the present Applicant. FIG. 3 shoWs, as an embodi 
ment, a part of the results. FIG. 3 shoWs ballistic courses in 
the case of using heads having IY=20 g-mm-sec2 and ZG=30 
mm and having the bulge radii of the face 2 of 5, 8, 10, and 
16 inches Which Were made on the basis of the head 
speci?cations of the large and holloW driver of Tourstage 
Z-100produced by our company and having a titanium alloy 
head of a volume of 255 cc. In this case, a ball Was hit (by 
a right-handed person) at a head speed of 45 m/s and at a 
position apart by 10 mm from the sWeet spot to the heel side. 

[0018] In FIG. 3, since hitting is performed in the condi 
tion of off-center to the heel side by 10 mm, the ballistic 
course is corrected so as to be curved up in the draWing by 
application of the bulge radius forming the horiZontally 
curved surface of the face 2; otherWise the ballistic course 
becomes a slice-type ballistic course Which Will be curved 
doWn in the draWing because of the gear effect. Next, a 
displacement from a ballistic course (a line A-A in FIG. 
3) directed straight toWard a target to the falling point of a 
ball is measured to thereby obtain the bulge radius Where the 
displacement of the falling point is Zero is calculated. Then, 
the bulge radius is substantially 15 inches as shoWn in Table 
1. That is, in the large and holloW metal head (IY=20, 
ZG=30) in this embodiment, it is found that the bulge radius 
for making a ball ?y straight While the gear effect generated 
at the time of off-center hitting is canceled is 15 inches. 

TABLE 1 

Displacement of falling point (m) Bulge radius (inch) 

—26.6 5 
—11.4 8 
—6.3 10 
0.6 16 

[0019] Further, in this embodiment, in order to examine 
the in?uence of the head speed, the displacement of the 
falling point Was measured under the condition that the 
bulge radius Was ?xed into 15 inches and the head speed Was 
changed in the range of from 30 to 50 m/s. It is assumed that 
there is no signi?cant difference among the displacements so 
that the setting of the bulge radius does not depend on the 
head speed. 

[0020] Next, When the bulge radius corresponding to the 
gear effect of the head in the case Where the inertial moment 
(IY) and the gravity depth (ZG) are changed Within the 
ranges of from 10 to 35 g-mm-sec2 and from 15 to 40 mm 
respectively Which are considered to be the limit value for 
production of a large and holloW metal head are obtained in 
the same manner as in the simulation evaluation of FIG. 3, 
a correlation betWeen the bulge radius and IY and ZG as 
shoWn in FIG. 4 is obtained. 

[0021] It is found from the correlation that the inertial 
moment (IY) and the gravity depth (ZG) of a large and 
holloW metal head are empirically Within a range of IYZZO 
and ZG§30 in practical use (a slanted portion in FIG. 4) so 
that the bulge radius of the face 2 is required to be set to be 
not smaller than about 15 inches in order to cancel the gear 
effect caused by off-center hitting by the head 1 having IY 
and ZG Within the foregoing ranges substantially perfectly. 
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Therefore, the bulge radius of the Wood club head according 
to the present invention is set to be not smaller than 15 
inches. 

[0022] Further, When a horiZontal portion of the face 2 is 
constituted not by a single curved surface but by a plurality 
of curved surfaces different in radius, or partially including 
?at surfaces, the substantially horiZontally-curved surface of 
the face 2 according to the present invention means a single 
surface (FIG. 5) Which represents on average such a plu 
rality of curved surfaces having different radii and such ?at 
surfaces. Moreover, the bulge radius at a position a little 
above/beloW the center of the face 2 (the point of 1/2 height 
of the face) is formed from an arc taking the roll radius into 
consideration on the basis of the bulge radius passing 
through the center, by an ordinary construction method. 
Moreover, the substantially holloW structure of a head 
includes a structure in Which a light ?ller such as sponge or 
the like is ?lled in the inside of a holloW and shell-like head. 

[0023] As described above, according to the present 
invention, in a Wood club head having a face constituted by 
convex surfaces curved vertically and horiZontally, a bulge 
radius forming the substantially horiZontally-curved surface 
is set to be not smaller than 15 inches. Accordingly, it is 
possible to improve the directivity of a ball even When the 
ball is hit at a position a little off the center of the face. 
Particularly, With respect to a club head in Which the inertial 
moment (IY) around the vertical axis (Y) passing through 
the center of gravity of the club head is set to be large (not 
smaller than 20 g~mm~sec2) and the distance of the perpen 
dicular draWn from the center of gravity of the head to a face 
(that is, the gravity depth) is set to be short (not larger than 
30 mm), in the case Where a horiZontally-curved surface of 
the face is formed With the most suitable bulge radius 
corresponding to the degree of the gear effect Which Will be 
generated When a ball is hit at a position a little off the center, 
for example, With respect to a large and holloW head using 
light and high-strength material, the inertial moment (IY) 
around the vertical axis (Y) passing through the center of 
gravity of the head becomes large and the gravity depth of 
the head becomes short. When a ball is hit at a position a 
little off the center by using such a head, therefore, the 
degree of the gear effect is considerably reduced. Accord 
ingly, the horiZontally-curved surface for canceling this gear 
effect may be a gentle one. Therefore, the bulge radius is 
selected to be a relatively large value. According to the 
present invention, therefore, it is possible to set the bulge 
radius corresponding to the degree of the gear effect based 
on the change of the head structure, and particularly, in a 
large and substantially holloW head, the directivity of a hit 
ball is extremely improved. 

What is claimed is: 
1. A Wood club head comprising a face constituted by 

convex surfaces curved vertically and horiZontally, Wherein 
a bulge radius forming the substantially horiZontally-curved 
surface is set to be not smaller than 15 inches. 

2. AWood club head according to claim 1, Wherein inertial 
moment (IY) around a vertical axis (Y) passing through a 
center of gravity of said Wood club head is set to be not 
smaller than 20 g-mm-sec2 and a distance (ZG) of a perpen 
dicular draWn from said center of gravity to said face is set 
to be not larger than 30 mm, and Wherein said bulge radius 
is set to be not smaller than 15 inches. 


