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. _ To provide a golf club head in Which a sole portion has a 
(73) Asslgnee' BRIDGESTONE SPORTS CO" LTD' high rigidity. A Weight material is mounted near a central 

21 A 1' N ‘I 11/775 933 part of the sole portion in the fore-to-aft direction, and a rib 
( ) pp 0 ’ extends in the toe-to-heel direction. Since the sole portion 
(22) Filed: JUL 11 2007 has high rigidity in the toe-to-heel direction, there is less 

a deformation of the head in the toe-to-heel direction When 
Related U_s_ Application Data hitting the ball, thereby suppressing the vibration of the sole 

portion. An elastic body is ?lled in a recess portion and 
(62) Division of application No. 11/001,046, ?led on Dec. Closely COntaeted With the Weight material, whereby the 

2, 2004, noW Pat. No. 7,273,423. vibration of the sole portion is absorbed by the elastic body. 
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GOLF CLUB HEAD 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This is a divisional application of US. application 
Ser. No. 11/001 ,046 ?led Dec. 2, 2004, Which claims priority 
of Japanese Patent Application P2003-407637 ?led Dec. 5, 
2003, the disclosures of Which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a holloW golf club 
head, and particularly to a golf club head being of a Wood 
type or similar type thereto. 

[0004] 2. Description of the Related Art 

[0005] As Wood-type golf club heads such as drivers and 
fairWay Woods, metallic heads of a holloW shell structure are 
Widely in use. Generally, the holloW Wood-type golf club 
head has a face portion for hitting a ball, a croWn portion 
constituting an upper surface portion of the golf club head, 
a sole portion constituting a bottom surface portion of the 
golf club head, a side portion constituting side surface 
portions on the toW side, the rear side, and the heel side of 
the golf club head, and a hosel portion. A shaft is inserted 
into the hosel portion, and is ?xed by an adhesive agent or 
the like. It should be noted that golf clubs called utility clubs 
are also commercially available on the market in large 
numbers, and various golf clubs having ahead similar to the 
aforementioned Wood-type golf club head (i.e., having the 
face portion, the sole portion, the side portion, the croWn 
portion, and the hosel portion) are also commercially avail 
able on the market. 

[0006] As metals for forming this holloW golf club head, 
an aluminum alloy, stainless steel, and a titanium alloy are 
used. The titanium alloy, in particular, has come to be used 
Widely in recent years (refer to JP-A-2003-88601). 

[0007] Generally, it becomes possible to enlarge the sWeet 
spot by increasing the volume of the holloW golf club head. 
If the volume is increased, the Weight of the golf club head 
tens to increase correspondingly. Accordingly, to prevent an 
increase in the Weight, a thickness of a shell portion of the 
golf club head has been made thin. 

[0008] To have a center of gravity of the golf club head at 
loWer position, a Weight member has been mounted on the 
sole portion. 

SUMMARY OF THE INVENTION 

[0009] In recent years, the drivers having a larger siZe of 
300 c or beyond are available on the market. When the siZe 
is increased, the head is made thinner to suppress the 
increased Weight, but there is a fear that the rigidity is 
partially insu?icient due to smaller thickness. Particularly, 
since the sole portion of ?at shape is decreased in rigidity, 
the amplitude of vibration produced at the time of shot is 
prone to increase. 

[0010] It is an object of the invention to provide a golf club 
head in Which the sole portion has a high rigidity. 
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[0011] According to an aspect of the invention, there is 
provided a golf club head having a holloW shell structure, 
including a face portion; a sole portion; and a rib provided 
on the sole portion, Wherein at least the face portion and the 
sole portion are made of metallic. 

[0012] Preferably, the rib extends in a toe-to-heel direc 
tion. 

[0013] Preferably, the rib extends in a fore-to-aft direction. 

[0014] Preferably, the rib extends in a direction betWeen 
the toe-to-heel direction and the fore-to-aft direction. 

[0015] Preferably, the rib extends in a plurality of direc 
tions. 

[0016] The golf club head preferably includes a Weight 
material mounted in the sole portion, Wherein the rib extends 
from a position on Which the Weight material is mounted. 

[0017] The golf club head preferably includes a recess 
portion provided on the sole portion Which is depressed 
inWard, and an elastic body, Wherein the Weight material is 
mounted by a screW into the recess portion, and the elastic 
body is ?lled in a closed space surrounded by an upper end 
face of the Weight material and a rearmost part of the recess 
portion. 
[0018] Preferably, a volume of the golf club head is 
con?gured to be in a range of 250 to 600 cc. 

[0019] In the golf club head according to the invention, the 
rib is provided in the sole portion, Whereby the rigidity of the 
sole portion is high, and the amplitude of vibration produced 
in the sole portion at the time of shot is smaller. 

[0020] In a case Where the rib extends in a toe-to-heel 
direction (direction connecting the toe side and the heel 
side), the rigidity in the toe-to-heel direction is high. In a 
case Where the sole portion is provided With no rib in the 
fore-to-aft direction (direction orthogonal to the face plane), 
the head is likely ?exed in the fore-to-aft direction. There 
fore, it is possible to increase the carry of the ball, employing 
the de?ection in the fore-to-aft direction. 

[0021] In a case Where the rib extends in a fore-to-aft 
direction, the de?ection of the sole portion at the time of shot 
is reduced, and the de?ection of the croWn portion is 
increased. Therefore, the batting angle of ball is increased. 

[0022] In a case Where the Weight material is provided, 
especially in the almost central part of the sole portion, the 
sole portion is prone to vibrate around the Weight material 
When hitting the ball. Thus, the rib is preferably provided to 
extend from the Weight material installed position in the 
toe-to-heel direction to suppress the vibration. 

[0023] In a case Where an elastic body is ?lled in a closed 
space surrounded by a rearmost portion of the recess portion, 
into Which the Weight material is screWed, and the Weight 
material, the vibration of the Weight material is absorbed. 

[0024] The invention is suitably applied to the large golf 
club head having a Wide sole area in Which the volume of the 
golf club head is 250 or more, for example, from 250 to 600 
cc. 

BRIEF DESCRIPTION OF THE DRAWING 

[0025] These and other objects and advantages of this 
invention Will become more fully apparent from the folloW 
ing detailed description taken With the accompanying draW 
ings in Which: 
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[0026] FIG. 1 is a perspective vieW of a golf club head 
according to an embodiment of the invention; 

[0027] FIGS. 2A-B are perspective vieWs, in cross section, 
of the golf club head as shoWn in FIG. 1; 

[0028] FIG. 3 is a cross-sectional vieW of the golf club 
head taken along the line III-III as shoWn in FIG. 2; 

[0029] FIG. 4 is a bottom vieW of the golf club head; 

[0030] FIG. 5 is a cross-sectional vieW of the golf club 
head taken along the line V-V as shoWn in FIG. 4; 

[0031] FIG. 6 is a perspective vieW of a Weight material; 

[0032] FIGS. 7A-C is a bottom vieW of a golf club head 
according to another embodiment of the invention; 

[0033] FIG. 8A is a cross-sectional vieW of a Weight 
material according to another embodiment of the invention, 
FIG. 8B is a perspective vieW of the Weight material shoWn 
in FIG. 8A and FIG. 8C is a cross-sectional vieW of a Weight 
material according to another embodiment of the invention; 
and 

[0034] FIG. 9A is a cross-sectional vieW of a golf club 
head according to another embodiment of the invention and 
FIG. 9B is a cross-sectional vieW of the golf club head taken 
along the line B-B as shoWn in FIG. 9A. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0035] The preferred embodiments of the present inven 
tion Will be described beloW With reference to the accom 
panying draWings. FIG. 1 is a perspective vieW of a golf club 
head according to an embodiment of the invention. FIGS. 
2A and 2B are perspective vieWs, in cross section, of the golf 
club head taken along the line A-A and the line B-B as 
shoWn in FIG. 1. FIG. 3 is a cross-sectional vieW of the golf 
club head taken along the line III-III as shoWn in FIG. 2. 
FIG. 4 is a bottom vieW of the golf club head. FIG. 5 is a 
cross-sectional vieW of the golf club head taken along the 
line V-V as shoWn in FIG. 4. And FIG. 6 is a perspective 
vieW of a Weight material. 

[0036] This golf club head 1 is of Wood type and has a 
holloW shell structure including a face portion 2, a sole 
portion 3, a side portion 4, a croWn portion 5 and a hosel 
portion 6. 

[0037] The face portion 2 is a plane for hitting the ball, and 
provided With grooves (score lines), not shoWn. The sole 
portion 3 makes up a bottom face portion of the golf club 
head, and the side portion 4 makes up a side face portion on 
the toe side, the heel side and the rear side. The croWn 
portion 5 makes up an upper face portion of the golf club 
head. A shaft is inserted into the hosel portion 6, and ?xed 
by adhesives. 

[0038] This golf club head 1 is made of titanium metal 
material (titanium alloy or pure titanium). 

[0039] The thickness of the sole portion (excluding the 
rib) is from 0.8 to 1.2 mm, especially from 0.8 to 1.0 mm. 

[0040] A Weight material 7 made of a high speci?c gravity 
material such as tungsten or tungsten alloy is mounted near 
the central part of the sole portion 3 in the fore-to-aft 
direction, and a rib 10 extends in the toe-to-heel direction. A 
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recess portion 8 having almost cylindrical shape, into Which 
the Weight material 7 is screWed, is provided near the center 
of the sole portion 3 in the fore-to-aft direction and the 
toe-to-heel direction. This recess portion 8 is like a coun 
terbore With an upper face sealed. As shoWn in FIG. 5, a step 
portion is provided at the entrance of this recess portion 8. 
An internal thread is provided on an inner circumferential 
face at the back of the step portion. 

[0041] The Weight material 7 is in the form of a bolt 
having a ?ange 7a and a thread portion 7b, Which is engaged 
With the internal thread in the recess portion 8, as shoWn in 
FIG. 6. A small counterbore 7c is provided at a top end face 
(upper end face) of this Weight material 7. 

[0042] After an elastic body 9 made of rubber or synthetic 
resin is ?lled in a rearmost part of the recess portion 8, the 
Weight material 7 is screWed into the recess portion 8. The 
Weight material 7 is tightly screWed until the ?ange 711 
contacts the step portion at the entrance. Thereby, the Weight 
material 7 is ?xed to the sole portion 3, and the elastic body 
9 is intimately contacted With the overall inner face of the 
closed space betWeen the rearmost part of the recess portion 
8 and the top end face of the Weight material 7. The elastic 
body 9 enters the small counterbore 7c of the Weight 
material 7, and is intimately contacted With the inner face of 
the small counterbore 7c. 

[0043] As shoWn in FIG. 8B, the Weight material 7 can be 
made Without the counterbore 70. In this case, since the 
elastic body 9 presses against a top surface of the Weight 
material 7, the screW portion 7b of the Weight material 7 is 
tightly engaged and becomes hard to loosen, as shoWn in 
FIG. 8A. 

[0044] Additionally, the recess portion 8 can be provided 
With a de-aeration bore 7d as shoWn in FIG. 8C. By this 
con?guration, air betWeen the elastic body 9 and the rear 
most part of the recess portion 8 can be let out through the 
de-aeration bore 7d, so that the coherence degree of elastic 
body 9 and recess portion 8 rises. 

[0045] On the inner face of the sole portion 3, the rib 10 
is provided to lead to the recess portion 8 and further extend 
in the toe direction and the heel direction. This rib 10 
extends from the side portion 42 on the toe side to the side 
portion 4h on the heel side. The height of the rib 10 is from 
1.2 to 5.0 mm, especially from about 1.5 to 2.5 mm, and the 
Width (Width in the direction orthogonal to the extending 
direction) is from 1.0 to 8.0 mm, especially from about 1.0 
to 3.0 mm. 

[0046] In this embodiment, another Weight material 11 is 
attached on the rear part of the sole portion 3 and someWhat 
on the heel side. This Weight material 11 is screWed in a boss 
portion 12 of cylindrical shape protruded inWardly from the 
sole portion 3. 

[0047] In the golf club head 1 constituted in this manner, 
the sole portion 3 is provided With the rib 10, Whereby the 
rigidity of the sole portion 3 in the toe-to-heel direction is 
high, the deformation in the toe-to-heel direction is sup 
pressed at the time of hitting the ball, the vibration of the 
sole portion 3 is suppressed, and the amplitude is reduced. 
Particularly, the Weight material 7 is disposed in the extend 
ing direction of the rib 10, Whereby the vibration around the 
Weight material 7 is fully suppressed. 
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[0048] In this embodiment, since the rib 10 is not provided 
in the fore-to-aft direction, the sole portion 3 is prone to ?ex 
in the fore-to-aft direction at the time of hitting the ball, 
Whereby it is possible to increase the ?ying distance of the 
ball. 

[0049] In this embodiment, since the elastic body 9 is 
?lled in the recess portion 8 to be intimately contacted With 
the Weight material 7, the vibration of the sole portion 3 is 
absorbed by this elastic body 9. This elastic body 9 acts to 
prevent looseness of the Weight material 7. 

[0050] Referring to FIG. 7, another embodiment of the 
invention Will be described beloW. FIGS. 7A, 7B and 7C are 
bottom vieWs of the golf club head according to this embodi 
ment. 

[0051] In the golf club head 1A of FIG. 7A, a rib 20 is 
provided in the fore-to-aft direction. In the golf club head 1B 
of FIG. 7B, tWo-Way ribs, including the rib 20 in the 
fore-to-aft direction and the rib 10 in the toe-to-heel direc 
tion, are provided. In the golf club head 1C of FIG. 7C, 
tWo-Way ribs 21 and 22 extending in the direction (extend 
ing obliquely at an angle of about 40 to 60° to the fore-to-aft 
direction in this embodiment) betWeen the fore-to-aft direc 
tion and the toe-to-heel direction are provided. These ribs 
20, 21 and 22, like the rib 10, extend from the Weight 
material 7. The rib 20 extends from the face portion 2 to the 
side portion on the back side. The ribs 21 and 22 extend from 
the side portion 42 on the toe side to the side portion 4h on 
the heel side. The rib 21 is provided so that its extension line 
may traverse the Weight material 11. 

[0052] In these golf club heads 1A, 1B and 1C, the rigidity 
of the sole portion 3 in the fore-to-aft direction is high. 
Therefore, the amplitude of the sole portion When hitting the 
ball is suppressed, and de?ection of the sole portion 3 in the 
fore-to-aft direction is reduced. In this Way, since the de?ec 
tion of the sole portion 3 is reduced, the de?ection of the 
croWn portion 5 is increased, Whereby the batting angle of 
the ball is increased so that the ball is likely to rise. 

[0053] In the above embodiments, the overall golf club 
head is made of metal, but may be made of FRP in a part 
(e.g., croWn portion, or croWn portion and side portion). 

[0054] In addition, the rearWard part of the sole portion 3 
can be provided With an upWard incline thereof, and the 
Weight material 7 on the incline portion as shoWn in FIG. 
9A. Since the incline portion does not hit the ground When 
hitting a ball, a plate made of aluminum or plastic With a 
logo and so on can be attached over the Weight material 7 by 
an adhesive agent or the like to conceal the Weight material 
7. 

[0055] It is possible to apply this con?guration to the 
Weight material 11, so that the Weight material may be 
provided on the incline portion. 

[0056] For example, the golf club head according to the 
embodiment is manufactured by molding at least one of the 
face portion and the croWn portion separately from the sole 
portion, and then Weld them together. 

[0057] Basically, the face portion, the hosel portion and 
the croWn portion are integrally formed by molding, and the 
sole portion is formed by casting. Then, these tWo members 
are Welded. It is also possible to produce the golf club head 
by Welding the folloWing tWo members; the face portion and 
the croWn portion formed from a plate material by a press 
forming, and the sole portion and the side portion are 
integrally formed by casting. Then, these tWo members are 
Welded. 
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[0058] In this invention, a thickened portion may be 
provided in a shell portion on the toe side, the heel side or 
the back side to enlarge a sWeet area on the face plane. 

[0059] The foregoing description of preferred embodi 
ments of the invention has been presented for purposes of 
illustration and description. It is not intended to be exhaus 
tive or to limit the invention to the precise form disclosed, 
and modi?cations and variations are possible in light of the 
above teachings or may be acquired from practice of the 
invention. The embodiments Were chosen and described in 
order to explain the principles of the invention and its 
practical application to enable one skilled in the art to utiliZe 
the invention in various embodiments and With various 
modi?cations as are suited to the particular use contem 
plated. It is intended that the scope of the invention be 
de?ned by the claims appended hereto, and their equiva 
lents. 

What is claimed is: 
1. A golf club head having a holloW shell structure, 

comprising: 

a face portion; 

a sole portion; 

a rib provided on the sole portion; and 

a Weight material mounted to the sole portion, Wherein 

at least the face portion and the sole portion are made of 
metal, and 

the rib extends from a position on Which the Weight 
material is mounted. 

2. The golf club head according to claim 1, said rib 
extending from the position on Which the Weight material is 
mounted such that an extension line of the rib traverses the 
Weight material. 

3. The golf club head according to claim 1, Wherein the rib 
is provided on the sole portion such that the rib extends from 
the center of the Weight material. 

4. The golf club head according to claim 1, Wherein the rib 
extends from the position on Which the Weight material is 
mounted to the sole portion such that the rib and the Weight 
material lie in the same plane. 

5. The golf club head according to claim 1, Wherein the rib 
extends to an edge of the sole portion. 

6. The golf club head according to claim 1, Wherein a 
plurality of ribs are provided on the sole portion such that the 
each rib crosses at the position on Which the Weight material 
is mounted. 

7. The golf club head according to claim 1, Wherein the 
Weight material is provided substantially in a central part of 
the sole portion. 

8. The golf club head according to claim 1, Wherein the 
golf club head is made of a titanium metal material. 

9. The golf club head according to claim 1, Wherein the 
Weight material is made of a high speci?c gravity material. 

10. The golf club head according to claim 1, Wherein the 
Weight material is made of tungsten. 

11. The golf club head according to claim 1, Wherein the 
Weight material is made of a tungsten alloy. 
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