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ABSTRACT 

A Set of golf clubs is characterized by club heads having 
Striking face inserts at least one of which varies in thickness, 
density, and/or material from the other inserts So that the 
heads have different centers of gravity. Preferably the long 
irons in the set have a lower center of gravity (because of 
thinner or less dense inserts) to increase the trajectory of a 
struck golf ball. The short irons have a higher center of 
gravity to reduce the trajectory of a struck golf ball. 
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GOLF CLUBSET WITH WARIABLE THICKNESS 
AND/OR DENSITY FACE INSERTS 

0001. This application claims the benefit of U.S. provi 
sional application No. 60/356.802 filed on Feb. 14, 2002. 

BACKGROUND OF THE INVENTION 

0002 The mechanical properties or characteristics of a 
golf club include the center of gravity and moment of inertia. 
These properties influence the performance of the club and 
the resulting flight of a struck golfball. For example, a lower 
center of gravity creates a higher trajectory than a compa 
rable club with a higher center of gravity. In addition, a club 
having a more rearward center of gravity is more forgiving 
when balls are struck outside the center or Sweet Spot of the 
Striking face. A physical measure of the forgiveness of a club 
head is its moment of inertia. 

0003. The present invention relates to a set of golf clubs 
having variable thickness and/or density face inserts to alter 
the mechanical properties of the clubs throughout the Set. 

BRIEF DESCRIPTION OF THE PRIOR ART 

0004 Iron-type golf clubs with face inserts are well 
known in the patented prior art. The Mahaffey et al. U.S. Pat. 
Nos. 5,766,094, 5,827,131 and 6,074,309, for example, 
disclose golf club heads with laminated Striking face inserts 
which contain cavities and/or laminations So that the inserts 
have a reduced weight relative to prior inserts, whereby 
more weight can be shifted to the perimeter of the clubs. 
0005 While the prior golf clubs with striking face inserts 
operate Satisfactorily, they do not have any effect on the 
center of gravity of the clubs within a set since all of the 
inserts have the same characteristics. It is known in the art, 
however, to add weights to the Sole or back portion of a club 
head to alter its center of gravity. This increases the manu 
facturing cost of the head however and is difficult to corre 
late throughout a set of clubs. 
0006 The present invention was developed in order to 
overcome these and other drawbacks of the prior art by 
providing a Set of golf club heads with variable face inserts 
to enhance the mechanical properties of the club heads. 

SUMMARY OF THE INVENTION 

0007 Accordingly, it is a primary object of the invention 
to provide a set of golf clubs having heads of progressively 
increasing loft throughout the Set. Each of the heads includes 
a body having top, bottom, toe and heel portions and a 
Striking face area containing a receSS. An insert is Secured 
within the receSS and the thickness and/or density of the 
inserts increases within the set of clubs as the loft of a club 
increases. This results in a lower center of gravity for the 
long irons and a higher center of gravity for the Short irons 
to improve the trajectory of a golf ball when struck by the 
clubs. 

0008 According to a further object of the invention, the 
insert and the body of each club are formed of different 
materials. Moreover, the inserts in the clubs within a set of 
clubs may also be formed of different materials to alter the 
density of the inserts throughout the Set. 
0009. According to another embodiment of the invention, 
the thickneSS and/or density of an insert is varied from the 
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bottom of the insert to the top of the insert. In addition, the 
materials used in an insert may also differ from the bottom 
portion to the top portion thereof to change the weight 
distribution within the insert. 

BRIEF DESCRIPTION OF THE FIGURES 

0010. Other objects and advantages of the invention will 
become apparent from a Study of the following Specification 
when Viewed in the light of the accompanying drawing, in 
which: 

0011 FIG. 1 is an end view of a long iron of a set of golf 
clubs according to the invention; 
0012 FIG. 2 is an exploded front perspective view of the 
iron of FIG. 1; 

0013 FIG.3 is an end view of a mid-iron of a set of golf 
clubs according to the invention; 
0014 FIG. 4 is an exploded front perspective view of the 
iron of FIG. 3; 

0.015 FIG. 5 is an end view of a short iron of a set of golf 
clubs according to the invention; 
0016 FIG. 6 is an exploded front perspective view of the 
iron of FIG. 5; 

0017 FIGS. 7 and 8 are end views of differently tapered 
inserts, respectively, for a golf club head according to the 
invention; and 

0018 FIG. 9 is a perspective view of an insert formed of 
different materials according to the invention. 

DETAILED DESCRIPTION 

0019. A set of golf club irons includes long, mid, and 
Short irons. Typically, and for purposes of the invention, the 
long irons comprise irons numbered 1,2,3 and 4 which have 
lofts ranging from approximately 16 for a 1-iron to 24 for 
a 4-iron. The mid-irons include irons numbered 5, 6, 7 and 
8 and have lofts from 26 for a 5-iron to 38 for an 8-iron. 
The short irons include a 9-iron, pitching wedge, Sand 
wedge and one or more lob wedges having lofts from 42 for 
a 9-iron to 60 for a lob wedge. 
0020 FIGS. 1 and 2 show a long iron 2 (i.e., a 1, 2, 3, 
or 4 iron) according to the invention. The iron includes a 
body 4 having top 6, bottom 8, toe 10 and heel 12 portions 
and a Striking face area containing a receSS 14. The body is 
made of any Suitable material Such as forged carbon Steel, 
investment cast Stainless Steel, or hardened polymer or 
Synthetic plastic material. Around the perimeter of the receSS 
is a ledge 16 against which an insert 20 rests when the insert 
is Secured within the receSS. The insert may be Secured to the 
body by any Suitable means Such as welding or crimping So 
that the striking face 22 of the insert is substantially flush 
with a non-recessed portion of the Striking face area of the 
body. 

0021. The insert 22 has a thickness t from front to back 
which is uniform throughout the insert. The thickness is 
between 0.09 and 0.14 inch, and preferably 0.11 inch. The 
insert may be formed of the same material as the body or of 
a lighter weight hard metal Such as titanium or a fiber 
reinforced plastic material (FRP). 
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0022. In FIGS. 3 and 4 are shown a mid-iron golf club 
102 (i.e., a 5, 6, 7, or 8 iron) including a body 104 and an 
insert 120. The structure of the club 102 is similar to the club 
2 of FIGS. 1 and 2 but for the difference in loft of the club 
and a different thickness t for the insert. More particularly, 
the thickness t is greater than the thickness t and is between 
0.13 and 0.18 inch. 

0023. In FIGS. 5 and 6 are shown a short iron golf club 
202 (i.e., a 9 iron, pitching wedge, Sand wedge or lob wedge) 
including a body 204 and an insert 220. The structure of the 
club 202 is similar to the clubs 2 and 102 but for the 
difference in loft of the club and a different thickness t for 
the insert. The thickness t is greater than the thickness t and 
is between 0.19 and 0.21 inch. 

0024. Varying the thickness of the inserts, either on a club 
by club basis, or between groups of clubs as identified 
above, will allow the center of gravity of the club head to be 
relatively lower and more rearward from the Striking face in 
the long irons compared to the short irons. This is because 
the thinner inserts in the long irons are lighter than the 
thicker inserts in the short irons. A lower center of gravity in 
the long irons increases the flight trajectory of a Struck golf 
ball. Conversely, a higher center of gravity in the short irons 
decreases the flight trajectory of a Struck golf ball. 
0.025 The distance of the center of gravity of a club head 
from the striking face of the insert affects the moment of 
inertia of the head. The moment of inertia is taken around the 
axis of the head. In the long irons, where the center of 
gravity is farther from the Striking face, the moment of 
inertia is greater and the club is more forgiving. In the short 
irons, where the center of gravity is nearer to the Striking 
face, the moment of inertia is less and the club head is leSS 
forgiving and more workable in executing a golf shot. 
0026. In addition to thickness, another element which 
affects the weight of an insert and thus the position of the 
center of gravity of the insert is the density of the material 
from which the insert is formed. Club heads for long irons 
preferably have inserts formed of leSS dense materials. Such 
as titanium for lower weight and a higher, more rearward 
center of gravity, whereas club heads for short irons pref 
erably have inserts formed of more dense materials Such as 
1030 carbon steel for a lower more forward center of gravity. 
Mid-irons have inserts formed of strong steel such as 17-4 
or carpenter alloys. 
0027. While inserts may be made with a variable thick 
neSS or a variable density, they may also be made with a 
combination of the two in order to customize the perfor 
mance of the clubs in a Set. Any combination may be used 
throughout the Set, either within groups of clubs (i.e., long, 
mid and short irons) or within individual clubs. The same 
applies to different materials for the inserts. They can be the 
Same or varied throughout the Set of clubs depending on the 
desired performance. 
0028. Since the inserts can be tailored in thickness, 
density, and/or material to the desired weight to reposition 
the center of gravity, it is not necessary to Supplement the 
club head with additional weights in the Sole or other regions 
of the club head body. Avoiding additional weighting 
reduces the cost of manufacture and provides consistent 
performance. However, weights can be used, Such as by 
custom club fitters, in order to Satisfy the needs of a 
particular player. 
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0029) Referring now to FIG. 7, an alternate embodiment 
for an insert 320 is shown. In this insert, the thickness 
progressively increases from the bottom to the top of the 
insert. That is, the bottom thickness t is less than the top 
thickness ts. Such a configuration raises the center of gravity. 
Conversely, an insert 420 which is thicker at the bottom than 
at the top such as shown in FIG. 8 would lower the center 
of gravity. 

0030) A further embodiment of a club head insert 520 is 
shown in FIG. 9. This insert is formed of different materials 
having different densities in order to adjust the center of 
gravity of the head in which the insert is used. The embodi 
ment illustrated comprises three materials 540, 542, and 
544, although any number may be provided. In a preferred 
embodiment, the lower material 540 is heavier-steel, the 
upper material 544 is lighter titanium, and the middle 
material 542 comprises a transition area with a density 
between titanium and Steel. This insert is characterized by 
more weight at the bottom for a lower center of gravity of 
the club head, i.e., for use in long irons. Alternatively, by 
reversing the materials, an insert with more weight toward 
the top is provided for a higher center of gravity of the club 
head, i.e., for short irons. 
0031 While the preferred forms and embodiments of the 
invention have been illustrated and described, it will be 
apparent to those of ordinary skill in the art that various 
changes and modifications may be made without deviating 
from the inventive concepts set forth above. 

What is claimed is: 
1. A Set of golf clubs having heads of progressively 

increasing loft, each of the heads comprising 
(a) a body having top, bottom, toe and heel portions and 

a striking face area containing a receSS; 

(b) an insert Secured within said recess, an outer Surface 
of Said insert being Substantially flush with a non 
recessed portion of Said Striking face area; and 

(c) at least one of the thickness and density of Said inserts 
increasing within the Set of golf clubs as the loft of a 
club increases, whereby the mechanical properties of 
individual clubs within a set of clubs can be altered to 
enhance the performance of the clubs. 

2. A set of golf clubs as defined in claim 1, wherein at least 
one of said inserts is formed of a material different from said 
other inserts. 

3. A Set of golf clubs as defined in claim 1, wherein Said 
clubs having Successive increases in loft are arranged in 
groups, Said inserts within Said groups having the same 
thickness and density. 

4. A set of golf clubs as defined in claim 3, wherein a first 
group of clubs comprises long irons having an insert thick 
ness of 0.09-0.13 inch. 

5. A set of golf clubs as defined in claim 4, wherein a 
Second group of clubs comprises mid-irons having an insert 
thickness of 0.13-0.18 inch. 

6. A set of golf clubs as defined in claim 5, wherein a third 
group of clubs comprises short irons having an insert 
thickness of 0.19-0.27 inch. 

7. A set of golf clubs as defined in claim 3, wherein a first 
group of clubs comprises long irons having an insert formed 
of a first material. 
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8. A set of golf clubs as defined in claim 7, wherein a 
Second group of clubs comprises mid-irons having an insert 
formed of a Second material having a greater density than 
Said first material. 

9. A set of golf clubs as defined in claim 8, wherein a third 
group of clubs comprises short irons having an insert formed 
of a third material having a greater density than Said Second 
material. 

10. A set of golf clubs as defined in claim 1, wherein said 
insert and Said body are formed of the Same material. 

11. A set of golf clubs as defined in claim 1, wherein at 
least one of Said inserts has one of a thickness and density 
which varies from a bottom portion to a top portion thereof. 

12. A set of golf clubs as defined in claim 11, wherein at 
least one of Said inserts is thicker at the top than at the 
bottom. 
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13. A set of golf clubs as defined in claim 11, wherein at 
least one of Said inserts is thicker at the bottom than at the 
top. 

14. A set of golf clubs as defined in claim 1, wherein at 
least one of Said inserts is formed of different materials from 
a bottom portion to a top portion thereof. 

15. A set of golf clubs as defined in claim 14, wherein said 
material in Said bottom portion is more dense than a material 
in Said top portion. 

16. A set of clubs defined in claim 14, wherein said 
material in Said top portion is more dense than a material in 
Said bottom portion. 


