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(54) [Name of Invention] Iron Golf Club Head and Iron Golf Club Set 
 
(57) [Summary] 

[Problem] The present invention ensures degree of freedom of head design, while amplifying the 
repulsive force of the face, which improves the ball’s flying distance, and enables low center of gravity of the 
head. It also enables a weight to be strongly affixed to the sole. 
 [Means for Solving the Problem] The present invention is composed of the following components: 
plated Face Member 2 that hosts Face Surface 2a; heavy Sole 33; Back Face Member 3 that is joined to the back 
side of Face Member 2 and that forms Hollow Area 6 between Back 2b of Face Member 2; and Weight 5 that is 
composed of Weight Body 51 and Protrusion Member 52 is inserted in Sole 33, and has a larger specific gravity 
than that of Face Member 2 and Back Face Member 3. Protrusion Member 52 is engaged, crushed and plastically 
bent by Through-Hole 33b that is formed on Sole 33, and is fixated on the said Through-Hole 33b. 
 

 
[Scope of Claims] 

[Claim 1] The present invention is an iron golf club head with a cavity-back structure that has a cavity on 
the back side of the head, and is characterized by the following: it is composed of plate-shaped face member 
with a face; it is composed of a back face member that has a thick sole, is joined to the back side of the 
aforementioned face member, and forms a hollow area between the back of the aforementioned member; it is 
composed of a weight member that is made of a metal with larger specific gravity than that of the 
aforementioned face member or aforementioned back face member, and is inserted in the aforementioned 
sole; the aforementioned weight member is composed of a main weight unit and a protrusion member that 
protrudes out of the said main weight unit; the aforementioned sole is formed with aforementioned through-
hole that will be engaged by at least the aforementioned protrusion member out of all the parts of the 
aforementioned weight member, and the aforementioned protrusion member is fixated on the aforementioned 
through-hole by being plastically bent. 

[Claim 2] An iron golf club head described in Claim 1 in which the aforementioned sole is formed with a 
hole that is engaged by the aforementioned main weight unit. 

[Claim 3] An iron golf club head described in Claim 1 in which the aforementioned sole is formed with a 
recess that connects to the aforementioned hollow area and extends along the sole surface, and the 
aforementioned main weight unit is arranged on the aforementioned recess. 
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[Claim 4] An iron golf club head described in Claim 1 in which the aforementioned through-hole leads 
into the aforementioned hollow area, and the aforementioned hollow area is a sealed space that is blocked off. 

[Claim 5] An iron golf club head described in Claim 1 in which the aforementioned back face member 
exhibits an orifice that leads to the aforementioned cavity, and the aforementioned hollow area is an open 
space. 

[Claim 6] An iron golf club head with a cavity-back structure that is characterized by the following: it is 
composed of a plate-shaped face member with a face surface; thick sole; and a back face member that is joined 
to the back of the aforementioned face member, and that forms a hollow area between the aforementioned 
face member; the weight member that is composed of heavy metal is inserted into the aforementioned sole; the 
aforementioned iron golf club set is composed of a combination of long, middle and short irons; and that at least 
in respect to the short iron heads, the aforementioned weight member is integrated via press fitting. 

[Claim 7] An iron golf club head with a cavity-back structure that is characterized by the following: it is 
composed of a plate-shaped face member with a face surface; thick sole; and a back face member that is joined 
to the back of the aforementioned face member, and that forms a hollow area between the aforementioned 
face member; the weight member that is composed of heavy metal is inserted into the aforementioned sole; the 
aforementioned iron golf club set is composed of a combination of long, middle and short irons; and that at least 
in respect to the long iron heads, the aforementioned weight member is integrated by being plastically bent. 

[Claim 8] An iron golf club head with a cavity-back structure that is characterized by the following: it is 
composed of a plate-shaped face member with a face surface; thick sole; and a back face member that is joined 
to the back of the aforementioned face member, and that forms a hollow area between the aforementioned 
face member; the weight member that is composed of heavy metal is inserted into the aforementioned sole; the 
aforementioned iron golf club set is composed of a combination of long, middle and short irons; and that at least 
in respect to the short iron heads, the aforementioned weight member is integrated via press fitting; and that at 
least in respect to the long iron heads, the aforementioned weight member is integrated by being plastically 
bent. 

[Claim 9] An iron golf club set described in either of the Claims 6 through 8 in which the long irons 
consist of clubs #1 through 4, the middle irons consist of clubs #5 through 8, and the short irons consist of club 
#9 and the wedges. 

[Claim 10] An iron golf club head with a cavity-back structure that is characterized by the following: it is 
composed of a plate-shaped face member with a face surface; thick sole; and a back face member that is joined 
to the back of the aforementioned face member, and that forms a hollow area between the aforementioned 
face member; the weight member that is composed of heavy metal is inserted into the aforementioned sole; the 
aforementioned iron golf club set is composed of a combination of long and short irons; and that at least in 
respect to the short iron heads, the aforementioned weight member is integrated via press fitting. 

[Claim 11] An iron golf club head with a cavity-back structure that is characterized by the following: it is 
composed of a plate-shaped face member with a face surface; thick sole; and a back face member that is joined 
to the back of the aforementioned face member, and that forms a hollow area between the aforementioned 
face member; the weight member that is composed of heavy metal is inserted into the aforementioned sole; the 
aforementioned iron golf club set is composed of a combination of long and short irons; and that at least in 
respect to the long iron heads, the aforementioned weight member is integrated by being plastically bent. 

[Claim 12] An iron golf club head with a cavity-back structure that is characterized by the following: it is 
composed of a plate-shaped face member with a face surface; thick sole; and a back face member that is joined 
to the back of the aforementioned face member, and that forms a hollow area between the aforementioned 
face member; the weight member that is composed of heavy metal is inserted into the aforementioned sole; the 
aforementioned iron golf club set is composed of a combination of long and short irons; and that at least in 
respect to the short iron heads, the aforementioned weight member is integrated via press fitting; and that at 
least in respect to the long iron heads, the aforementioned weight member is integrated by being plastically 
bent. 

[Claim 13] An iron golf club set described in either of the Claims 10 through 12 in which the short irons 
consist of #9 and the wedges, and the long irons consist of clubs that are smaller in number. 
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[Claim 14] An iron golf club head with a cavity-back structure that is characterized by the following: it is 
composed of a plate-shaped face member with a face surface; thick sole; and a back face member that is joined 
to the back of the aforementioned face member, and that forms a hollow area between the aforementioned 
face member; the weight member that is composed of heavy metal is inserted into the aforementioned sole; in 
the aforementioned iron golf club set, the loft angle increases as the club number increases; in regard to iron 
club heads with loft angle of less than 39°, the aforementioned weight member is integrated by being plastically 
bent; and in regard to the iron club heads with a loft angle of more than 39°, the aforementioned weight 
member is integrated via press fitting. 
[Detailed Explanation of the Invention] 

[0001] 
[Field to which the Invention Belongs] The present invention deals with iron golf club head and iron golf 

club set, and more specifically, with the improvement of its head. 
[0002] 
[Prior Art and its Challenges] In recent times, the so-called cavity-back irons are becoming more popular 

for iron golf clubs that make the head periphery heavy by thickening the peripheries, and forming the cavity on 
the back of the head, which is different from the so-called plain-back irons that gradually thins the back of the 
head as you travel from the sole to the top edge.  

[0003] This is because a cavity-back iron has a higher directional stability against variation in the point of 
contact, and it can form a low center of gravity in the head by adding weight to the sole, thereby making it 
easier to lift the ball and increase the travel distance. 

[0004] However, the conventional cavity-back iron had a problem of reduced travel distance because 
the thick walls of the sole were integrated with the face surface, which causes the deflection of the face surface 
to be suppressed by the sole at the moment it hits the ball, which reduces the repulsive force of the face 
surface. 

[0005] To resolve such problem, the conventional club head has been going through many reforms. For 
example, the iron golf club head described in Japanese Published Unexamined Patent Application 1999-104283 
forms Slit 102 between Sole 100 and Face Surface 101 as illustrated in Fig. 10, fills Elastic Body 10 into the said 
slit, reduces the area in which Face Surface 101 is restricted, which increases the ball’s travel distance. 

[0006] The invention described in Japanese Published Unexamined Patent Application 1999-244430 
forms Undercut Member 103 on Sole 100 as illustrated in Fig. 11 to reduce the area that restricts Face Surface 
101, which increases the ball’s travel distance. 

[0007] However, the methods described in the aforementioned publications have the disadvantage of 
restricted freedom of design in regard to the shape of the slit and undercut because it requires the formation 
and processing of a head that integrates the sole and the face surface. 

[0008] On the other hand, some recent iron golf club heads use metals with small specific gravity such as 
titanium, titanium alloy, etc. However, these heads made from such metals require the formation of thick sole, 
which poses a limitation on the overall distribution of the specific gravity within the head because the specific 
gravity of the material is small.  

[0009] Hence, various proposals have been made to improve the conventional club head by placing a 
weight member made from a metal with large specific gravity on the sole to enable low center of gravity of the 
head. However, most of these press fit the weight member to let it engage with the sole, which limits the 
selection of materials that can be used for the weight member, and it also posed the disadvantage of not being 
able to easily determine the degree of internal plastic deformation from the outside. 

[0010] The present invention has been developed in view of such conventional circumstances, and its 
first objective is to provide a cavity-back iron golf club head or an iron golf club set including such club head by 
ensuring the degree of freedom of the head design, which will increase the repulsive force of the face surface as 
well as the ball’s travel distance, and enable a low center of gravity for the head. The second objective of the 
present invention is to enable the weight member to be strongly fixated on the sole. 

[0011]  
[Means to Solve the Problem] The invention described in Claim 1 of iron golf club head has a cavity-back 

structure in which the cavity is located on the back of the head, and is characterized by the following: it is 
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composed of plate-shaped face member with a face; it is composed of a back face member that has a thick sole, 
is joined to the back side of the aforementioned face member, and forms a hollow area between the back of the 
aforementioned member; it is composed of a weight member that is made of a metal with larger specific gravity 
than that of the aforementioned face member or aforementioned back face member, and is inserted in the 
aforementioned sole; the aforementioned weight member is composed of a main weight unit and a protrusion 
member that protrudes out of the said main weight unit; the aforementioned sole is formed with 
aforementioned through-hole that will be engaged by at least the aforementioned protrusion member out of all 
the parts of the aforementioned weight member, and the aforementioned protrusion member is fixated on the 
aforementioned through-hole by being plastically bent. 

[0012] The invention of iron golf club head described in Claim 2 is characterized by having the hole 
engaged by the aforementioned main weight unit described in Claim 1 formed on the aforementioned sole.  

[0013] The invention of iron golf club head described in Claim 3 is characterized by having the recess 
described in Claim 1 that connects to the aforementioned hollow area and extends along the sole surface be 
formed on the aforementioned sole, and the aforementioned main weight unit be arranged on the 
aforementioned recess. 

[0014] The invention of iron golf club head described in Claim 4 is characterized by having the 
aforementioned through-hole described in Claim 1 lead to the aforementioned hollow area, and the 
aforementioned hollow area be a sealed space that is blocked off. 

[0015] The invention of iron golf club head described in Claim 5 is characterized by having the 
aforementioned back face member described in Claim 1 yield the orifice that opens into the aforementioned 
cavity, and having the aforementioned hollow area be an open space. 

[0016] The invention of iron golf club set in Claims 6 through 8 includes an iron golf club head with a 
cavity-back structure that is characterized by the following: it is composed of plate-shaped face member with a 
face; it is composed of a back face member that has a thick sole, is joined to the back side of the 
aforementioned face member, and forms a hollow area between the back of the aforementioned member; in 
either claims, the weight member made from heavy metal is inserted in the aforementioned sole; and the 
aforementioned iron golf club set is composed of a combination of long, middle and short irons. 

[0017] And at least in regard to the short iron heads of the invention described in Claim 6, the 
aforementioned weight member is integrated via press fitting, and at least in regard to the long iron heads of 
the invention described in Claim 7, the aforementioned weight member is integrated by being plastically bent, 
and at least in regard to the short iron heads of the invention described in Claim 8, the aforementioned weight 
member is integrated via press fitting, and at least in regard to the long iron heads, the aforementioned weight 
member is integrated by being plastically bent. 

[0018] In regard to Claims 6 through 8, the invention of iron golf club set described in Claim 9 is 
characterized by the following: the long irons consist of clubs #1 through #4, the middle irons consist of clubs #5 
through #8, and the short irons consist of club #9 and the wedges. 

[0019] The invention of iron golf club set in Claims 10 through 12 includes an iron golf club head with a 
cavity-back structure that is characterized by the following: it is composed of plate-shaped face member with a 
face; it is composed of a back face member that has a thick sole, is joined to the back side of the 
aforementioned face member, and forms a hollow area between the back of the aforementioned member; in 
either claims, the weight member made from heavy metal is inserted in the aforementioned sole; and the 
aforementioned iron golf club set is composed of a combination of long and short irons. 

[0020] And at least in regard to the short iron heads of the invention described in Claim 10, the 
aforementioned weight member is integrated via press fitting. At least in regard to the long iron heads of the 
invention described in Claim 11, the aforementioned weight member is integrated by being plastically 
deformed. At least in regard to the short iron heads of the invention described in Claim 12, the aforementioned 
weight member is integrated via press fitting, and at least in regard to its long iron heads, the aforementioned 
weight member is integrated by being plastically bent. 

[0021] In regard to Claims 10 through 12, the iron golf club set described in Claim 13 is characterized by 
short irons that consist of #9 and the wedges, and the long irons that consist of clubs with a smaller club 
number. 
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[0022] The invention of iron golf club head described in Claim 14 consists of a cavity-back structure that 
is characterized by the following: it is composed of a plate-shaped face member with a face surface; thick sole; 
and a back face member that is joined to the back of the aforementioned face member, and that forms a hollow 
area between the aforementioned face member; the weight member that is composed of heavy metal is 
inserted into the aforementioned sole; in the aforementioned iron golf club set, the loft angle increases as the 
club number increases; in regard to iron club heads with loft angle of less than 39°, the aforementioned weight 
member is integrated by being plastically bent; and in regard to the iron club heads with a loft angle of more 
than 39°, the aforementioned weight member is integrated via press fitting. 

[0023] The invention of iron golf club head with cavity-back structure described in Claim 1 joins the back 
face member to the back of the plate-shaped face member, which forms a hollow area between the back 
surface of the face member and the back face member. Furthermore, a weight member with large specific 
gravity is inserted into the thick sole of the back face member. 

[0024] In this case, the face member and back face member are separately composed, which allows the 
recess which forms the hollow area to be preemptively formed on the face member and (or) the back face 
member before joining these members together. This makes it possible to easily form the recess on each 
member via molding or machining, even if the recess requires a complex shape, and this ensures the degree of 
freedom for the head design in respect to the shape of the recess. Furthermore, this makes it possible to 
conduct subtle adjustment of the weight distribution as well. 

[0025] In addition, since the hollow area is formed on the back of the plate-shaped face member, it 
reduces the area that restricts the face surface of the face member, thereby amplifying the repulsive force of 
the face surface, which improves the ball’s travel distance. 

[0026] And since a weight member with a specific gravity that is larger than that of the face member and 
back face member is inserted into the sole, the head’s center of gravity can be arranged at a lower position, 
which enables a lower center of gravity for the head. 

[0027] And since the weight member is composed of  main weight unit and protrusion member, the 
protrusion member of the weight member gets engaged onto the through-hole that is formed on the sole, 
thereby becoming plastically bent, which fixates the said protrusion member onto the through-hole, which 
enables the weight member to be strongly fixated on the sole. 

[0028] The main weight unit of the weight member can be engaged onto the hole formed on the sole as 
in the invention described in Claim 2, or it can be placed onto the recess that connects to the hollow are and 
extends along the sole surface as in the invention described in Claim 3. 

[0029] The weight member is ideally composed of a metal (such as heavy metal) with large specific 
gravity. For example, from an anti-abrasion perspective it is better for the weight member to be composed of a 
material like cobalt that has higher hardness than stainless steel if stainless steel is used on the face member or 
the back face member. From the fixation strength perspective, a material such as brass with hardness that is less 
than that of stainless steel is better. From the low center of gravity perspective, a material such as tungsten with 
a very high specific gravity compared to stainless steel is better to be used for the weight member. 

[0030] In the invention described in Claim 4, the through-hole opens into the hollow area, and the said 
hollow area is a closed space that is blocked off. Therefore, the protrusion member of the weight member will 
be placed in the blocked-off space, or the hollow area after the back face member and face member are joined 
together. This can prevent corrosion of the protrusion member by preventing plastically bent protrusion 
member from being exposed to a corrosive environment, thereby maintaining a fixation strength of the 
protrusion member for a long period. 

[0031] And as described in the invention of Claim 5, the orifice can be formed on the back face member 
to allow the hollow area to be an open space. In this case, the degree of freedom of the weight distribution 
heightens, which can materialize an iron golf club head with a lower center of gravity. 

[0032]  In regard to the inventions in Claims 6 through 8, 10 through 12 and 14, the joining of the back 
face member with the plate-shaped face member forms the hollow structure. Just like with the invention in 
Claim 1, the insertion of the weight member made of heavy metal into the sole secures the degree of freedom 
for the head design in regard the shape of the recess to be formed on the face member and (or) back face 
member, similar to how the hollow area will be formed after the joining, and this will not only amplify the 
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repulsive force of the face surface, thereby improving the travel distance, but also makes it possible for the head 
to exhibit a low center of gravity.  

[0033] And in regard to the inventions described in Claims 7 and 8 or Claims 11 and 12, the weight 
member gets fixated by being crushed and plastically bent, at least for the long iron heads, which makes it 
possible to firmly fixate the main weight unit onto the sole. Here, the long irons refer to clubs #1 through #4 as 
described in the invention in Claim 9, or refer to clubs with a smaller club number than the short irons as 
described in the invention in Claim 13. As for the invention in Claim 14, the weight member is fixated by being 
crushed and plastically formed for the iron club heads with loft angle of less than 39°, which makes it possible to 
firmly fixate the main weight unit onto the sole. 

[0034] Furthermore, the face member and back face member are molded via die cast molding, press 
molding, injection molding, forging molding, cast molding, etc. And the face member and back face member are 
joined via welding, adhesion, press fitting, fitting, pressure welding, screw fastening, brazing, etc. 

[0035] 
[Preferred Embodiment] The embodiment of the present invention will be explained below using 

attachments and figures. 
[The First Embodiment] Fig. 1 is the exploded view of the iron golf club with cavity-back structure 

according to the first embodiment of the present invention. Fig. 2 is the sectional view (equivalent to the II-II line 
cross section in Fig. 1) after assembling the iron golf club head in Fig. 1. Fig. 3 explains the mounting method of 
the weight member to be inserted into the sole. Fig. 4 is the arrow view of IV in Fig. 2.  

[0036] As illustrated by these figures, the Iron Golf Club Head 1 is primarily composed of plate-shaped 
Face Member 2 consisting of Face Surface 2a, and Back Face Member 3 that is placed on the back of Face 
Member 2. Neck 4 is uniformly formed on the Back Face Member 3. 

[0037] On the outer peripheral edges of the Back Face Member 3, the Joining Surface 3a to which the 
Back 2b of the Face Member 2 will be integrated is formed. In the area that is surrounded by the Joining Surface 
3a of the Back Face Member 3, the Recess 30 for forming the Hollow Area 6 between the Back 2b of the Face 
Member 2 is formed. Part of the inside of the Recess 30 is cut out, which forms the Recess Site 31 and 32. 
Furthermore, Sole 33 that is composed of thick walls is formed underneath Back Face Member 3.  

[0038] Weight Member 5 is inserted into Sole 33. Weight Member 5 is comprised of Main Weight Unit 
51 and Protrusion Member 52 that protrudes out of Main Weight Unit 51. As illustrated in Fig. 3(b), Sole 33 is 
formed with Hole 33a to which Main Weight Unit 51 is engaged, and Through-Hole 33b to which Protrusion 
Member 52 is engaged. Through-Hole 33b leads to the inside of Hollow Area 6 through Recess 31 (or 32). 
Furthermore, Chamfering Member 33c is formed on the edges of the opening of Through-Hole 33b.  

[0039] Weight Member 5 is composed of a metal (i.e. heavy metal) with a specific gravity that is larger 
than that of Face Member 2 and Back Face Member 3. For example, from an anti-abrasion perspective, it is 
better for the weight member to be composed of a material like cobalt that has higher hardness than stainless 
steel if stainless steel is used on the face member or the back face member. From the fixation strength 
perspective, a material such as brass with hardness that is less than that of stainless steel is better. From the low 
center of gravity perspective, a material such as tungsten with a very high specific gravity compared to stainless 
steel is better to be used for the weight member. 

[0040] Next, the following sections will explain the Weight Member 5 mounting method using Fig. 3. 
First, Weight Member 5 is prepared so that the length of Protrusion Member 52 is slight longer than the depth 
of Through-Hole 33b of Sole 33. Then Main Weight Unit 51 of Weight Member 5, and Protrusion Member 52 are 
inserted into Hole 33a and Through-Hole 33b, respectively (refer to Fig. 3(a)). In this state, Load P is applied to 
the top of Protrusion Member 52 of Weight Member 5 using a press machine, etc. 

[0041] Then as illustrated in Fig. 3(b), the top of Protrusion Member 52 gets crushed and plastically 
bent, wherein this bent portion becomes a locking member, and Protrusion Member 52 engages with 
Chamfering Member 33c of Through-Hole 33b. This firmly fixates Weight Member 5 onto Sole 3. By joining Face 
Member 2 with Back Face Member 3 after mounting Weight Member 5, the iron golf club head is assembled. 

[0042] According to this first embodiment and as aforementioned, the plate-shaped Face Member 2 and 
Back Face Member 3 are composed of different members, and the joining of the back of Face Member 2 and 
Back Face Member 3 forms Hollow Area 6 between Back 2b of Face Member 2 and Back Face Member 3. 
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Therefore, this allows Recess 30 and Recess Sites 31 and 32 for forming Hollow Area 6 to be preemptively 
formed on Face Member 2 before joining each member. This makes it possible to easily form the recess on each 
member via molding or machining, even if the recess requires a complex shape, and this ensures the degree of 
freedom for the head design in respect to the shape of the recess. Furthermore, this makes it possible to 
conduct subtle adjustment of the weight distribution as well. 

[0043] In addition, since Hollow Area 6 is formed on the back of plate-shaped Face Member 2, it reduces 
the area that restricts Face Surface 2a of Face Member 2, thereby amplifying the repulsive force of Face Surface 
2a, and improves the ball’s travel distance.  

[0044] The larger the sectional area of Hollow Area 6, the more the level of deflection of Face Surface 2a 
can be increased, which is ideal. In actuality, as illustrated in Fig. 4, the ratio of Sectional Area S2 of Hollow Area 
6 and Area S1 of Face Surface 2a is sufficient if it is at least 60%, and ideally at least 70%. Sectional Area S2 of 
Hollow Area 6 refers to the sectional area of Hollow Area 6 when Hollow Area 6 is split in half at the plane that 
includes Joining Surface 3a of Back Face Member 3. And as the area of Joining Surface 3a of Back Face Member 3 
becomes smaller, the more the joining power of Face Member 2 and Back Face Member 3 becomes weaker. 
Therefore, it is ideal to have the aforementioned area ratio to be at least 95%.  

[0045] According to the first embodiment, Weight Member 5 with specific gravity that is larger than that 
of Face Member 2 and Back Face Member 3 is inserted into Sole 33, which allows the center of gravity of the 
head to be at a lower position. 

[0046] And in this case, Protrusion Member 52 of Weight Member 5 gets engaged onto Through-Hole 
33b of Sole 33 by being plastically bent, and the said Protrusion Member 52 gets fixated on Through-Hole 33b, 
which allows Weight Member 5 to be firmly fixated on Sole 33.  

[0047] And in this case, Hollow Area 6 becomes a closed space that is blocked off. This can prevent 
corrosion of Protrusion Member 52 of Weight Member 5 that was crushed and plastically bent by isolating it 
from corrosive environment, which makes it possible to maintain the fixation strength of Protrusion Member 52 
for a long period. 

[0048] [The Second Embodiment] Fig. 5 is a sectional view of the second embodiment of the present 
invention of iron golf club head. The legends in this figure point to the same or equivalent members as the 
legends in Fig. 2. The significant difference of this second embodiment with the previous first embodiment is 
that the top of Protrusion Member 52 of Weight Member 5 leads into the exterior of Hollow Area 6. This second 
embodiment exhibits a similar effect as the aforementioned first embodiment, except for preventing Protrusion 
Member 52 of Weight Member 5 from being exposed to a corrosive environment. 

[0049] [The Third Embodiment] Fig. 6 is a sectional view of the third embodiment of the present 
invention of iron golf club head. The legends in this figure point to the same or equivalent members as the 
legends in Fig. 2. The significant difference between this third embodiment and the aforementioned first 
embodiment is that Recess 34 that connects to Hollow Area 6a and extends along the sole surface is formed on 
Sole 33, and Main Weight Unit 51 of Weight Member 5 is exposed to the inside of Recess 34. And by crushing 
and plastically bending the top of Protrusion Member 52 of Weight Member 5, Weight Member 5 gets fixated 
on Sole 33. This point is the same as in the aforementioned first embodiment. 

[0050] And in this case, the bottom of Face Member 2 is extended by being bent to cover Recess 34 
from the bottom, and the top surface of this Extended Member 20 constitutes the sole surface. The tip of 
Extended Member 20 of Face Member 2 is joined with Joining Surface 3a’ of Back Face Member 3. This makes 
Recess 34 a closed space that is blocked off, similar to Hollow Area 6.  

[0051] This third embodiment also exhibits a similar effect as the aforementioned first embodiment, but 
in this case, not only Protrusion Member 52 of Weight Member 5 but also Main Weight Unit 51 also becomes 
arranged within the closed space that is blocked off, which can further ensure that the entire Weight Member 5 
will be isolated from a corrosive environment. 

[0052] This embodiment differs from the aforementioned first and second embodiments because 
Weight Member 5 is not exposed to the sole surface, which removes the need to decide on the material that 
constitutes Weight Member 5 from anti-abrasion perspective. In other words, a material that is not as hard can 
be selected to improve the fixation strength. 
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[0053] [The Fourth Embodiment] Fig. 7 is a sectional view of the fourth embodiment of the present 
invention of the iron golf club. The legends in this figure point to the same or equivalent members as the 
legends in Fig. 6. The significant difference between this fourth embodiment and the aforementioned third 
embodiment is that the top of Protrusion Member 52 of Weight Member 5 opens into the exterior of Hollow 
Area 6. This fourth embodiment exhibits a similar effect as the aforementioned third embodiment, except for 
preventing Protrusion Member 52 of Weight Member 5 from being exposed to a corrosive environment. 

[0054] In this case, the top of Face Member 2 is bent and extended so that Joining Surface 3a of the 
upper side of Back Face Member 3 is arranged away from Face Surface 2a. With the arrangement of Joining 
Surface 3a in this position, it can reduce the impact force on the joining member at the time of ball impact, 
thereby minimizing the variation of deflection of Face Surface 2a. And by bending and extending the top of Face 
Member 2, Recess 21 is formed on Back 2b of Face Member 2, and the formation of this Recess 21 and 
formation of Recess 30 on the side of Back Face Member 3, Hollow Area 6 is formed. 

[0055] [The Fifth Embodiment] Fig. 8 and Fig. 9 each illustrates the fifth embodiment of the present 
invention. Fig. 8 is the modified example of Fig. 5, and Fig. 9 is the modified example of Fig. 7. In this fifth 
embodiment, Orifice 35 is formed on Back Face Member 3, and Hollow Area 6 becomes an open space through 
the said Orifice 35. 

[0056] By forming orifice 35 on Back Face Member 3 as such, it heightens the degree of freedom for 
weight distribution, which allows for an iron golf club head with a lower center of gravity. 

[0057] [The Sixth Embodiment] The aforementioned first through fifth embodiments explained the iron 
golf club head structure that is applied regardless of the club number, but in this sixth embodiment, the 
mounting method of the weight member differs depending on the club number and loft angle. 

[0058] When classifying the iron golf club set into long, middle and short irons, the weight member is 
fixated on the sole via press fitting for at least the short irons, and the weight member is fixated on the sole by 
being crushed and plastically bent, as mentioned, for at least the long irons. Here, the long irons are clubs #1 
through #4, middle irons are clubs #5 through #8, and short irons consist of club #9 and the wedges. And press 
fitting refers to letting the weight member engage in the hole formed on the sole via interference fit. 

[0059] When classifying the iron golf club set into long and short irons, the weight member is fixated on 
the sole via press fitting for at least the short irons, and the weight member is fixated on the sole by being 
crushed and plastically bent, as aforementioned, for at least the long irons. Here, the short irons refer to Club #9 
and wedges, and the long irons refer to clubs with smaller numbers. Similarly, press fitting here refers to letting 
the weight member engage with the hole that is formed on the sole via interference fit.  

[0060] When classifying the iron golf club set depending on the degree of the loft angle (angle a in Fig. 
2), the weight member is fixated on the sole by being crushed and plastically bent for iron club heads with loft 
angle of less than 39°, and the weight member is fixated on the sole via press fitting for iron club heads with loft 
angle of more than 39°. Similarly, press fitting here refers to letting the weight member engage with the hole 
that is formed on the sole via interference fit.  

[0061] 
[Effect of the Invention] According to the aforementioned present invention of iron golf club head, the 

hollow area is formed between the back of the face member and the back face member by joining the back face 
member with the back of the plate-shaped face member. This allows the easy formation of the recesses on the 
face member and (or) the back face member via molding and machining, even if it exhibits a complex shape. This 
also ensures the degree of freedom for the head design in regard to the recess shape. 

[0062] Furthermore by forming the hollow area at the back side of the plate-shaped face member, it can 
reduce the area that restricts the face surface of the face member, thereby amplifying the repulsive force of the 
face surface, and improve the ball’s travel distance. 

[0063] By inserting a weight member with a specific gravity that is larger than that of the face member 
and back face member into the sole, the head’s center of gravity can be set to a lower position.  

[0064] By letting the protrusion member of the weight member engage with the through-hole formed 
on the sole by crushing and plastically bending the protrusion member, the weight member can be  firmly 
fixated on the sole.  
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[0065] For the present invention of the iron golf club set, the weight member is integrated via press 
fitting, at least for the short iron heads with loft angle of more than 39°. These heads do not require heavy 
weight members because they are originally designed to have low center of gravity, and therefore, press fitting 
is sufficient to mount the weight member. Therefore, these heads can be produced by press fitting alone, which 
can simplify the head structure, thereby reducing the manufacturing cost. 

[0066] For the present invention of the iron golf club set, the weight member is integrated by being 
crushed and plastically bent, at least for the long iron heads with loft angle of less than 39°. These heads require 
a heavy weight member because they are originally arranged to have high center of gravity, and require the 
installation of the protrusion member on the weight member and crush and plastically deform the said 
protrusion member to properly mount the weight member. Therefore, for these heads, the weight member can 
be mounted by crushing and plastically bending the protrusion member, which improves the fixation strength of 
the weight member, and its impact resistance at the time of impact. 

[Brief Description of the Drawings] 
[Figure 1] This is an exploded view of the first embodiment of the present invention of the iron golf club 

head. 
[Figure 2] This is a sectional view of the first embodiment of the present invention of the iron golf club 

head, which is equivalent to the II-II line cross section in Fig. 1. 
[Figure 3] This explains the mounting method of the weight member to be installed on the sole of the 

first embodiment of the present invention of the iron golf club head.  
[Figure 4] This is an IV arrow view of Fig. 2.  
[Figure 5] This is a sectional view of the second embodiment of the present invention of the iron golf 

club head. 
[Figure 6] This is a sectional view of the third embodiment of the present invention of the iron golf club 

head. 
[Figure 7] This is a sectional view of the fourth embodiment of the present invention of the iron golf club 

head. 
[Figure 8] This is a sectional view of the fifth embodiment of the present invention of the iron golf club 

head, and is equivalent to a modified example of Fig. 5. 
[Figure 9] This is a sectional view of the fifth embodiment of the present invention of the iron golf club 

head, and is equivalent to a modified example of Fig. 7. 
[Figure 10] This is a sectional view of a conventional iron golf club head. 
[Figure 11] This is a sectional view of a conventional iron golf club head. 
[Explanation of Legend] 
1: Iron Golf Club Head 
2: Face Member 
2a: Face Surface 
2b: Back 
3: Back Face Member 
3a: Joining Surface 
33: Sole 
33a: Hole 
33b: Through-Hole 
34: Recess 
35: Orifice 
5: Weight Member 
51: Main Weight Unit 
52: Protrusion Member 
6: Hollow Area 

 
  

00011



 

[Fig. 1] [Fig. 2] [Fig. 3] 

[Fig. 4] [Fig. 5] 

[Fig. 7] 

[Fig. 10] 

[Fig. 6] 

[Fig. 8] 

[Fig. 9] 

[Fig. 11] 
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