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GOLF CLUB HEAD 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based upon and claims the 
bene?t of priority from prior Japanese Patent Application 
No. 2003-415114, ?led on Dec. 12, 2003; the entire contents 
of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to a golf club head, 
and more speci?cally, relates to an iron-type golf club head 
composed of a metallic head body and a reinforced ?ber 
member. 

[0004] 2. Description of the Related Art 

[0005] In publicly-knoWn conventional iron-type golf club 
heads each composed of a metallic head body and a rein 
forced ?ber member, a metallic striking face part is formed 
to be thin-Walled, and a thick-Walled ?ber reinforced plastic 
layer is attached to or ?lled in the back of the striking face 
part as shoWn in Japanese Patent publications No. 65708/ 
1992 and No. 88153/ 1993 and Japanese Patent Laid-open 
publication No. 173513/1997. 

[0006] Such golf club heads are considered to be capable 
of providing a larger launch angle and a longer carry of ball 
With their loW center of gravity structure. 

[0007] In the conventional golf club heads, a longer carry 
is intended to be realiZed by repulsive forces of the thin 
Walled metallic striking face part, Which is deformed due to 
the impact applied thereto When the golf club head hits a golf 
ball, and the thick-Walled ?ber reinforced plastic layer to 
Which the deformation of the striking face part is directly 
transmitted. 

1. Field of the Invention 

[0008] HoWever, the deformation of the metallic striking 
face part at the time of striking the ball is very small. This 
small deformation can produce a deformation, in the thick 
ness direction, of the ?ber reinforced plastic layer therebe 
hind, Which produces a repulsive force against the ball. The 
repulsive force produced from the deformation of the layer 
alone is small, and the carry of the ball cannot be increased 
much. 

SUMMARY OF THE INVENTION 

[0009] The present invention is made in the light of the 
above problem, and an object of the present invention is to 
provide a golf club head capable of providing a longer carry 
of a ball than ever before, by causing a larger repulsive force 
to act on the ball, Which force is produced using deformation 
of a metallic striking face part at the time When the golf club 
head strikes the ball. 

[0010] To achieve the aforementioned object, the golf club 
head of the present invention includes: a metallic frame 
shaped iron head body including a heel section, a toe section, 
an upper edge section connecting the superior ends of the 
heel section and of the toe section, and a sole section; and 
a metallic thin-Walled face section, having a high coef?cient 
of restitution, provided on a front face of the head body. The 
head body includes a rear Wall section, spaced apart from the 
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face section and extending upWard from a rear end of the 
sole section. A reinforced ?ber member is placed in an area 
surrounded by the face section, the sole section, and the rear 
Wall section. The reinforced ?ber member abuts on a back of 
the face section to form a closed holloW void section. Apart 
of a back of the reinforced ?ber member is supported on the 
rear Wall section. 

[0011] When the golf club head strikes a golf ball, the face 
section is deformed to bulge backWard and to compress the 
closed void section of the reinforced ?ber member therebe 
hind. With the compression force, the closed void section is 
elastically deformed. Elastic restoring forces of the face 
plate and of the void section are combined to act on the golf 
ball as a repulsive force, thus increasing the carry of the golf 
ball. 

[0012] Preferably, a part of the reinforced ?ber member is 
shaped in a plate and brought in close contact With the back 
of the face section. The plate-shaped part of the reinforced 
?ber member and the other part thereof form an oblong 
sealed closed void section. 

[0013] Also preferably, the rear Wall section is formed of 
a chevron-shaped extension section protruding upWard from 
the rear end of the sole section and a belt-shaped extension 
section diagonally connecting the top of the chevron-shaped 
extension section and the upper end of the toe section. 

[0014] Hereinafter, a description is given of preferred 
embodiments of the present invention With reference to the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a front vieW of an iron golf club head 
according to a preferred embodiment of the present inven 
tion. 

[0016] FIG. 2 is a rear vieW of the iron golf club head 
shoWn in FIG. 1. 

[0017] FIG. 3 is a sectional vieW taken along a line III-III 
of FIG. 2. 

[0018] FIG. 4 is a rear vieW shoWing a second embodi 
ment of the present invention. 

[0019] FIG. 5 is a sectional vieW taken along a line V-V of 
FIG. 3. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

[0020] Hereinafter, a description is given of preferred 
embodiments of the present invention With reference to the 
accompanying draWings. 

[0021] FIGS. 1 to 3 shoW an iron golf club head according 
to a preferred embodiment of the present invention. In the 
front vieW of FIG. 1, a head body 10 of the club head is 
formed in a frame-shape composed of a hosel section 1, into 
Which a shaft (not shoWn) is inserted, a heel section 2 under 
the hosel section 1, a circular arc-shaped toe section 3, a 
belt-shaped upper edge section 4 connecting the upper ends 
of the heel section 2 and of the toe section 3, and a sole 5 
connecting the loWer ends of the heel section 2 and of the toe 
section 3. 
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[0022] As shown in FIGS. 2 and 3, on the back side of the 
head body 10, a chevron-shaped extension section 6 and a 
belt-shaped section 7 are provided. The chevron-shaped 
extension section 6 protrudes upward from the rear edge of 
the sole section 5 substantially at a right angle thereto. The 
belt-shaped extension section 7 connects the top of the 
chevron-shaped extension section 6 and the upper end of the 
toe section 3. In the rear vieW, in an area surrounded by both 
extension sections 6 and 7, heal section 2, and upper edge 
section 4 of the frame-shaped head body 10, a spindle 
shaped gap section 8 is formed, Which increases in diameter 
toWard the heel section. In an area surrounded by both 
extension sections 6 and 7, and toe section 3 of the frame 
shaped head body 10, a substantially semicircular gap sec 
tion 9 is formed. 

[0023] Preferably, the frame-shaped head body 10 includ 
ing the aforementioned chevron-shaped and belt-shaped 
extension sections 6 and 7 are molded from stainless steel. 

[0024] To the front opening of the frame-shaped head 
body 10, the peripheral edge part of a face plate 11 is 
integrally ?xed by press ?tting, Welding, adhesion, or the 
like. Preferably, the face plate 11 is formed of a titanium 
alloy With a high coef?cient of restitution. The face plate 11 
is 3 to 4 mm thick in the peripheral edge part and 1.0 to 2.5 
mm thick in the striking face part except for the peripheral 
edge part. To the back of the striking face part of the face 
plate 11, a ?ber reinforced resin plate 12, composed of 
reinforced ?bers of carbon or the like, is integrally bonded. 
Preferably, the thickness of the ?ber reinforced resin plate 12 
is larger than that of the striking face part. The face plate 11 
includes a number of lateral grooves With predetermined 
Width and depth in the striking face part as publicly knoWn. 

[0025] In the present invention, as shoWn in FIG. 3, a 
sheet-shaped ?ber reinforced plastic (FRP) member 13 
covers an inner surface of the sole section 5 of the frame 
shaped head body 10 and stands substantially at a right angle 
on the rear end of the sole section 5 to extend entirely across 
the heel section 2, the toe section 3, and the upper edge 
section 4 of the frame-shaped head body 10. Peripheral edge 
part of the ?ber reinforced plastic member 13 is tightly 
joined to the peripheral edge part of the ?ber reinforced resin 
plate 12, Which is attached to the back of the faceplate 11. 
Accordingly, a sealed holloW void section 14 is formed 
betWeen the ?ber reinforced plastic member 13 and the ?ber 
reinforced resin plate 12, Which is bonded to the back of the 
face plate 11. The void section 14 has a substantially 
triangular shape section as shoWn in FIG. 3, When vertically 
cut in a front to rear direction at the center of the head body. 
Part of the outer back of the ?ber reinforced plastic member 
13, Where the chevron-shaped and belt-shaped extension 
sections 6 and 7 are located, is joined to inner surfaces of the 
extension sections 6 and 7. 

[0026] In the loWer back of the chevron-shaped extension 
section 6, a triangular recess is formed, and a Weight plate 
15 composed of a tungsten plate is buried in the recess. 

[0027] Since the iron golf club head of the present inven 
tion is structured as described above, When the face plate 11 
strikes a golf ball, the impact thereof causes the face plate 11 
to bulge backWard in the center part except the peripheral 
edge part supported by the frame-shaped head body 10. The 
deformation of the face plate 11, the back of Which is 
integrally bonded to the ?ber reinforced resin plate 12 
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except the peripheral edge part, is comparatively large. The 
face plate 11 bulging backWard applies a force to compress 
the closed void section 14, Which is formed betWeen the face 
plate 11 and the ?ber reinforced plastic member 13 therebe 
hind. With this compression force, part of the ?ber rein 
forced plastic member 13 Which is not in contact With the 
head body 10, speci?cally, portions of the back of the ?ber 
reinforced plastic member 13 corresponding to the spindle 
shaped gap section 8 and to the semicircular gap section 9, 
Where the chevron-shaped and belt-shaped extension sec 
tions 6 and 7 are not located, are microscopically deformed 
to sWell outWard. 

[0028] The elastic restoring force of the face plate 11 
generated by such deformation and the elastic restoring 
force of the ?ber reinforced plastic member 13 deformed to 
sWell outWard are combined to act on the golf ball as a 

repulsive force. The carry of the golf ball thus provided can 
be therefore larger than the carry provided by the conven 
tional golf club head using only elastic deformation of the 
face plate. 

[0029] Next, a test for comparison Was carried out using a 
golf sWing robot, With the golf club head of the present 
invention according to the above embodiment and golf club 
heads of Comparative Examples 1 and 2. The golf club head 
of Comparative Example 1, Was made solid by ?lling a 
carbon ?ber reinforced resin member betWeen the afore 
mentioned face plate 11, and the chevron-shaped and belt 
shaped extension sections 6 and 7. The golf club head of 
Comparative Example 2 Was the same as the golf club head 
of the above embodiment except that the ?ber reinforced 
plastic member 13 is removed. In each of the golf club heads 
of the present invention and Comparative Examples 1 and 2, 
the striking face part of the face plate Was composed of a 
titanium face of 1.5 mm thickness and of a carbon ?ber 
reinforced resin plate of 2 mm thickness bonded to the back 
of the titanium face. The length of a club Was 38.0 inches, 
and the loft Was 25 degrees. Properties regarding head center 
of gravity and the coef?cients of restitution of these golf club 
heads Were measured as shoWn in Table 1. 

TABLE 1 

Head Center of Gravity Properties 

Center of Center of 
Gravity Center of Gravity 

Golf Club Height Gravity Distance Coefficient of 
Name (mm) Depth (mm) (mm) Restitution 

Present 19.6 5.7 41.5 0.774 
Invention 
Comparative 19.9 5.3 41.5 0.765 
Example 1 
Comparative 20.8 5.0 39.3 0.746 
Example 2 

[0030] As apparent from Table 1, the golf club head of the 
present invention had a loWer center of gravity and a higher 
coef?cient of restitution than those of the golf club heads of 
Comparative Examples 1 and 2. 

[0031] Next, results of the test using the robot are shoWn 
in Table 2. 
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TABLE 2 

Robot Test Result 

Head Initial Launch Spin 
Golf Club Speed Carry Speed Angle Rate 
Name (H18) (Yard) (H18) (1’) (1pm) 

Present 33.0 150.8 44.5 18.7 3166 
Invention 
Comparative 33.0 148.0 44.0 18.4 3567 
Example 1 
Comparative 33.0 144.3 42.7 17.2 3889 
Example 2 

[0032] As apparent from Table 2, the launch angle of the 
golf club head according to the present invention was larger 
than those of Comparative examples 1 and 2, and the carry 
of the golf club head according to the present invention was 
much larger than those of Comparative Examples 1 and 2. 

[0033] FIGS. 4 and 5 show an iron golf club head accord 
ing to a second embodiment of the present invention. The 
following description is given of differences of the golf club 
head of this embodiment from the golf club head of the ?rst 
embodiment. 

[0034] In this golf club head, the sole section 5 is formed 
so that the rear part thereof is approximately twice thicker 
than the front part thereof. A rear center part 16 of the sole 
section 5 is substantially chevron-shaped and is swelled out 
as shown in FIG. 4. To an upper rear end of the sole section 
5, a ?rst metallic plate material 17 is attached so as to extend 
upward. A triangular second metallic plate material 18 is 
attached to a lower surface of the belt-shaped upper edge 
section 4, which connects the upper ends of the heel section 
2 and of the toe section 3, so as to be pendent downward. A 
substantially V-shaped gap section is thus demarcated 
between the plates 17 and 18. 

[0035] In this embodiment, a thick sheet-shaped ?ber 
reinforced resin layer 1911 is placed in close contact with the 
back of the face plate 11, and another sheet-shaped ?ber 
reinforced resin layer 19b of a medium-thickness, which is 
thinner than the ?ber resin layer 1911, is placed in close 
contact with inner surfaces of the ?rst metallic plate 17 and 
of the second metallic plate 18. A thin ?ber reinforced resin 
layer 190 is integrally joined to the peripheral edges of the 
?ber reinforced resin layers 19a and 19b, thus forming a 
closed hollow void section 1411. 

[0036] In this embodiment, the peripheral part which 
demarcates the hollow void section 1411 is formed to be thin. 
Accordingly, when the face plate 11 strikes a golf ball and 
bulges backward, the hollow void section 1411 is easily 
deformed. The void section 1411 is therefore greatly 
deformed, thus producing a larger elastic restoring force. 

[0037] The present invention is not limited to the afore 
mentioned embodiments. For example, the reinforced ?bers 
can be glass ?bers, aramid ?bers and the like, in addition to 
carbon ?bers. 

INDUSTRIAL APPLICABILITY 

[0038] As described above, with the golf club head of the 
present invention, when the golf club head strikes a golf ball, 
the face section thereof is deformed to bulge backward and 
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to compress the closed void section therebehind. The elastic 
restoring forces of the face plate and the compressed void 
section are combined to act on the golf ball as a repulsive 
force, thus increasing the carry of the golf ball. 

What is claimed is: 
1. A golf club head, comprising: 

a metallic frame-shaped iron head body including a heel 
section, a toe section, an upper edge section connecting 
the superior ends of the heel section and of the toe 
section, and a sole section; and 

a metallic thin-walled face section, having a high coeffi 
cient of restitution, provided on a front face of the head 
body, 

wherein the head body includes a rear wall section, which 
is spaced apart from the face section, and which 
extends upward from a rear end of the sole section, 

a reinforced ?ber member is placed in an area surrounded 
by the face section, the sole section, and the rear wall 
section, and abuts on a back of the face section to form 
a closed hollow void section, and 

a part of a back of the reinforced ?ber member is 
supported on the rear wall section. 

2. The golf club head according to claim 1, wherein a part 
of the reinforced ?ber member is shaped in a plate and 
brought in close contact with the back of the face section, 
and the plate-shaped part of the reinforced ?ber member and 
another part of the reinforced ?ber member form an oblong 
sealed closed void section. 

3. The golf club head according to any one of claims 1 and 
2, wherein the rear wall section is integrally formed with the 
rear end of the sole section. 

4. The golf club head according to any one of claims 1 and 
2, wherein the rear wall section is formed from a metallic 
plate attached to the rear end of the sole section. 

5. The golf club head according to any one of claims 1 and 
2, wherein a ?ber reinforced resin plate is placed in close 
contact with the back of the face section, and the ?ber 
reinforced resin plate and the reinforced ?ber member form 
a sealed closed void section having a substantially triangular 
section when vertically cut in a front to rear direction. 

6. The golf club head according to any one of claims 1 and 
4, wherein part of the reinforced ?ber member abutting on 
the back of the face plate is thicker than part of the 
reinforced ?ber member placed at a peripheral edge thereof. 

7. The golf club head according to claim 3, wherein the 
rear wall is composed of a chevron-shaped extension section 
protruding upward from an edge of the rear end of the sole 
section and a belt-shaped extension section diagonally con 
necting a top of the chevron-shaped extension section and an 
upper end of the toe section. 

8. The golf club head according to any one of claims 1 to 
7, wherein the reinforced ?ber member is formed by bending 
a sheet of carbon ?ber prepreg. 

9. The golf club head according to claim 7, wherein a 
plate-shaped weight member is buried in a back of the 
chevron-shaped extension section. 


