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(57) ABSTRACT 

Golf club heads include: (a) a body member constructed, at 
least in part, from cellular structure material; (b) a ball 
striking face engaged or integrally formed With the body 
member; and/or (0) a shaft member engaged With the body 
member. Weight savings realized through the use of light 
Weight cellular structure materials alloWs additional Weight 
to be placed at other desired locations in the club head 
structure. By adjusting and selectively placing Weight in the 
club head structure, the club head’s moment of inertia, 
center of gravity, and/or stability characteristics may be 
favorably affected and/or the resulting ball ?ight may be 
in?uenced and/or customized to a speci?c individual golfer, 
to provide a more controlled, consistent, and/or straight ball 
?ight. 
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GOLF CLUBS AND GOLF CLUB HEADS 
INCLUDING CELLULAR STRUCTURE 
METALS AND OTHER MATERIALS 

RELATED APPLICATION DATA 

[0001] Aspects of the invention described in this patent 
application relate to and/ or may be used in conjunction With 
at least some of the aspects of the inventions described in: 
(a) US. patent application Ser. No. 10/707,599 ?led Dec. 23, 
2003 (now US. Patent Publication No. 2005-0137024A1 
published Jun. 23, 2005) and entitled “A Golf Club Head 
Having a Bridge Member and a Weight Positioning Sys 
tem;” (b) US. patent application Ser. No. 10/666,346 ?led 
Sep. 19, 2003 (now US. Pat. No. 6,923,732 issued Aug. 2, 
2005) and entitled “Golf Club Head Having a Bridge 
Member;” (c) US. patent application Ser. No. 10/934,742 
?led Sep. 7, 2004 and entitled “Structure of a Golf Club 
Head or Other Ball Striking Device;” and/or (d) US. patent 
application Ser. No. 11/125,327 ?led May 10, 2005 and 
entitled “Golf Clubs and Golf Club Heads.” Each of the 
above-identi?ed patents, publications, and applications is 
entirely incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to golf clubs and golf 
club heads and to methods for making such structures. 

BACKGROUND 

[0003] Various golf club heads have been designed to 
improve a golfer’s accuracy by assisting the golfer in 
squaring the club head face at impact With a golf ball. A 
number of golf club heads position Weight of the golf club 
head in order to alter the location of the club head’s center 
of gravity and/or to increase the club head’s moment of 
inertia (e.g., resistance to tWisting). The location of the 
center of gravity of the golf club head and its moment of 
inertia are factors that, at least in part, determine Whether a 
golf ball is propelled in the intended direction. When the 
center of gravity is positioned behind the point of engage 
ment on the contact surface and the club head is square to the 
intended target line, the golf ball folloWs a generally straight 
route. When the center of gravity is spaced to a side of the 
point of engagement and/or the club head is not square at 
impact, hoWever, the golf ball may folloW a route that curves 
left or right or simply ?y to the left or right, ball ?ights that 
often are referred to as “draWs,” “fades,” “hooks,” “slices,” 
“pulls,” or “blocks.” Similarly, When the center of gravity of 
the club head is spaced above or beloW the point of engage 
ment With the ball, the route of the golf ball may exhibit 
more boring or climbing trajectories, respectively. 
[0004] Golf club heads, such as cavity back club heads, 
assist the golfer by locating much of the Weight of the golf 
club head around the golf club head perimeter. Generally, 
these golf club heads are more forgiving than non-cavity 
golf club heads thereby alloWing a golf ball to be struck 
someWhat oif center or miss-hit, While still providing rela 
tively good distance and accuracy. Cavity back club heads 
have helped the average golfer reduce mis-hits and improve 
scoring. 
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[0005] While golf club technology has improved in recent 
years, there is room in the art for still further advances and 
improvements in golf club technology. 

SUMMARY OF THE INVENTION 

[0006] This invention relates to golf club heads and golf 
clubs including such golf club heads, such as putters, irons 
(including all types of Wedges), hybrid type clubs, fairWay 
Woods, drivers, and the like. Golf clubs and golf club heads 
according to at least some example aspects of this invention 
may include: (a) a club head body member constructed, at 
least in part, from a cellular structure metal or other material; 
(b) a ball striking face engaged or integrally formed With the 
club head body member; and/ or (c) a shaft member engaged 
With the club head body member. Optionally, if desired, the 
club head body member may be of a multi-piece construc 
tion, and any one or more of these multiple pieces may be 
formed from a cellular structure metal or other material 
Without departing from this invention. Weight savings real 
iZed through the use of lightWeight cellular structure metal 
or other materials as part of a club head structure according 
to at least some examples of this invention alloW additional 
Weight to be placed at other desired locations in the club 
head structure, such as around the club head perimeter, 
toWard the rear and/or bottom of the club head structure, 
toWard the heel and/or toe edges of the club head structure, 
etc. In some example structures, Weight members may be 
selectively placed at and/or moved to different locations in 
the club head structure to enable customiZation of the club 
head’s Weighting, e.g., for better use by a particular golfer or 
a golfer having particular sWing characteristics. By adjusting 
and selectively placing Weight in the club head structure, the 
club head’s center of gravity, moment of inertia, and/or 
stability characteristics may be favorably affected and/ or the 
resulting ball ?ight, When struck by the club head, may be 
in?uenced to assist in providing a more controlled, more 
consistent, and/or straighter ball ?ight. 
[0007] Additional aspects of this invention relate to meth 
ods of making and/or using golf club heads and golf clubs 
that include cellular structure metal or other materials form 
ing at least a portion of the club head structure. Such 
methods may include engaging one or more Weight mem 
bers With the club head structure, moving the Weight mem 
ber(s) With respect to the club head structure, and/ or remov 
ing the Weight member(s) from the club head structure and 
replacing them with different Weight members (e.g., of 
different mass). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The present invention is illustrated by Way of 
example and not limited in the accompanying ?gures, in 
Which like reference numerals indicate similar elements 
throughout, and in Which: 
[0009] FIG. 1 illustrates an example cellular structure 
metal material that may be used in golf club head manufac 
ture in accordance With at least some examples of this 
invention; 
[0010] FIG. 2 illustrates an example cellular structure 
metal material including a surface element that may be used 
in golf club head manufacture in accordance With at least 
some examples of this invention; 
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[0011] FIGS. 3A through 3E illustrate an example of a 
putter structure that incorporates a cellular structure metal 
material in accordance With some examples of this inven 
tion; 
[0012] FIGS. 4A and 4B illustrate an additional example 
of a putter structure that incorporates a cellular structure 
metal material in accordance With some examples of this 
invention; 
[0013] FIG. 5 illustrates another example of a putter 
structure that incorporates a cellular structure metal material 
in accordance With some examples of this invention; 
[0014] FIGS. 6A through 11 illustrate examples of iron 
type golf club head structures that incorporate cellular 
structure metal materials in accordance With some examples 
of this invention; 
[0015] FIGS. 12A through 13B illustrate examples of 
Wood type golf club head structures that incorporate cellular 
structure metal materials in accordance With some examples 
of this invention; and 
[0016] FIG. 14 illustrates an example face plate member 
of a golf club structure that includes cellular structure metal 
materials in accordance With at least some examples of this 
invention. 

DETAILED DESCRIPTION 

[0017] The folloWing description and the accompanying 
?gures disclose features of golf clubs and golf club heads in 
accordance With the present invention (e.g., Woods, irons, 
hybrids, putters, etc.). 
I. General Description of Aspects of the Invention 

[0018] Aspects of this invention relate to golf club heads 
and golf clubs including such golf club heads. Golf club 
heads according to at least some example aspects of this 
invention may include: (a) a club head body member con 
structed, at least in part, from a cellular structure material 
(e. g., a cellular structured metal materials (also called “metal 
foam” materials, including cellular structured alloys, amor 
phous metal or alloy materials, etc.), semi-metal materials, 
ceramic materials, glass materials, polymer materials (e.g., 
polyurethanes, etc.), rubber materials, etc.); and (b) a ball 
striking face engaged or integrally formed With the club 
head body member. Optionally, if desired, the club head 
body member may be of a multi-piece construction, and any 
one or more of these multiple pieces may be formed from a 
cellular structure material Without departing from this inven 
tion. 
[0019] Any desired type of golf club head may be con 
structed including cellular structure materials, including, for 
example, putters, irons (including all types of Wedges), 
hybrid type clubs, fairWay Woods, drivers, and the like. 
Moreover, any desired portion or amount of the club head 
structure may be made from the cellular structure material 
Without departing from the invention, such as the entire club 
head body (e.g., including a solid body, a body shell, etc.), 
the ball striking face member, a croWn portion, a body 
ribbon portion, a sole portion, etc. As some more speci?c 
examples, if desired, a major portion of the overall club head 
body (e. g., a majority of its volume and/or surface area) may 
be provided as cellular structure material. 
[0020] The use of cellular structure materials as part of a 
golf club head structure can be advantageous, at least in part, 
because of the relative lightWeight nature of these materials. 
The Weight savings realiZed through the use of cellular 
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structure materials (e.g., cellular structure metals including 
amorphous metals and alloys, etc.) for at least a portion of 
the club head body member alloWs club designers, club 
?tters, users, and the like to position Weight (e.g., Weight 
members (optionally movable, removable, or otherWise cus 
tomiZable Weight members) and Weighting systems, etc.) at 
desired locations Within the overall club head structure. As 
examples, if desired, club heads may be provided With one 
or more Weight members housed at least partially Within a 
shell or enclosure of the club head body member, attached 
to the club head body member, movably and/or removably 
mounted to and/or at least partially Within the club head 
body member, etc. If desired, suitable receptacles may be 
formed in the club head body member for permanently, 
movably, and/or removably engaging With and/or attaching 
one or more Weight members With the club head body 
member. 

[0021] Various Ways of providing the ball striking face on 
the club head body member may be used Without departing 
from this invention. For example, if desired, the ball striking 
face may be provided as a metal (or other material) face 
plate member engaged With the cellular structure material of 
the club head body member, e.g., by Welding, soldering, 
braZing, adhesives, casting, forging, etc. As another 
example, if desired, the ball striking face may be provided 
as an integral part of the cellular structure material making 
up the club head body member, e.g., by integrally forming 
a solid metal face (or other material) on the cellular structure 
material body; by at least partially ?lling, impregnating, or 
coating the cellular structure material body With a metal 
and/or polymeric material, such as an epoxy, the material 
making up the cellular structure material, a different mate 
rial, a different cellular structure material, etc.; etc. 

[0022] Additional aspects of this invention relate to golf 
clubs. Golf clubs according to at least some examples of this 
invention may include: (a) a club head body member con 
structed, at least in part, from a cellular structure material 
(e.g., cellular structured metal materials (also called “metal 
foam” materials, including cellular structured alloys, amor 
phous metal or alloy materials, etc.), cellular structured 
semi-metal materials, cellular structured ceramic materials, 
cellular structured glass materials, cellular structured poly 
meric materials (e.g., polyurethane foams), cellular struc 
tured rubber materials, etc.); and (b) a shaft member 
engaged With the club head body member. The shaft member 
may or may not be directly engaged With the cellular 
structure material. The club head body member further may 
include a ball striking face engaged or integrally formed 
With the cellular structure material or other portion of the 
club head body member structure. Additionally, golf clubs in 
accordance With at least some examples of this invention 
may include a grip member engaged With the shaft member. 
Golf clubs in accordance With at least some examples of this 
invention may be formed as putters, irons (including all 
types of Wedges), hybrid type clubs, fairWay Woods, drivers, 
and the like, optionally With an additional Weighting system, 
e.g., With one or more permanent, ?xed, movable, remov 
able, or otherWise customiZable and/or selectable Weight 
members. 

[0023] Still additional aspects of this invention relate to 
methods of forming golf club heads, e.g., of the various 
types described above. Such methods may include, for 
example: (a) forming a club head body member, at least in 
part, from a cellular structure material; and (b) providing a 
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ball striking face on or as part of the club head body member. 
Optionally, if desired, the club head body member may be 
formed as a multi-piece construction, and any one or more 
of these multiple pieces may be formed from a cellular 
structure material Without departing from this invention. As 
a more speci?c example, if desired, separate face plate 
members, sole plate members, croWn members, body ribbon 
members, and the like may be constructed from the cellular 
structure material and/or attached to the cellular structure 
material portion of the club head body member Without 
departing from this invention. 
[0024] Yet additional aspects of this invention relate to 
methods of forming golf clubs. Such methods may include, 
for example: (a) forming a club head body member, at least 
in part, from a cellular structure material; and (b) engaging 
a shaft member With the club head body member (e.g., 
directly With the cellular structure material, partially With the 
cellular structure material, With a part of the club head 
material not made from cellular structure material, etc). Any 
of the various types and variations on the club head body 
member, the methods of making it, and the structures and 
methods for Weighting it, as described above, may be used 
in making golf club structures Without departing from these 
aspects of the invention. Moreover, methods according to at 
least some examples of these aspects of the invention further 
may include: (c) forming a ball striking face on the club head 
body member (e.g., on at least a portion of the cellular 
structure material, on another portion of the club head body 
member, etc.), and/or (d) engaging a grip member With the 
shaft member. 

[0025] Given the general description of aspects of the 
invention provided above, more detailed descriptions of 
various speci?c examples of golf clubs and golf club head 
structures according to the invention are provided beloW. 
II. Detailed Description of Example Golf Club Heads and 
Golf Club Structures According to the Invention 
[0026] A. Cellular Structure Materials 
[0027] FIG. 1 generally illustrates a block of a cellular 
structure material 100 (e.g., a cellular structure metal (Which 
includes Within its scope, unless otherWise noted, individual 
metals, alloys, amorphous metals, amorphous alloys, and/or 
combinations thereof), etc.) that may be used in golf club 
head construction in accordance With at least some examples 
of this invention. Cellular structure metal materials, as are 
knoWn in the art, may include a metallic base member 102 
With numerous cells or voids 104 formed therein (also called 
“pores” in this speci?cation). As is knoWn, cellular structure 
materials (also called “cellular foams”) may have a density 
as loW as 10%, 5%, 3%, or loWer, based on the density ofthe 
same base metal material Without the cellular structure, and 
they may have an open cellular structure or a closed cellular 
structure. Regarding the other end of the spectrum, cellular 
metal or other materials used in accordance With some 
examples of this invention may have a density as high as 
50%, 75%, 85%, or even 90% or higher, based on the density 
of the same base metal material Without the cellular or foam 
structure. Nonetheless, despite the reduced amount of struc 
tural materials, Weight, density, and the presence of openings 
in the cellular material structure, the resulting materials 
maintain very desirable physical properties (e.g., strength, 
rigidity, deformation resistance or return, etc.). Any desired 
pore siZe range may be used in the cellular structure mate 
rials Without departing from this invention. Also, any degree 
or percentage of Weight density may be used in golf club 
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head structures Without departing from the invention, e.g., 
provided the resulting club head structures and/or portions 
thereof have adequate strength and other suitable physical 
properties, e.g., When the club head strikes a ball and/or is 
otherWise used in the manner intended for the club structure. 
Suitability of a speci?c cellular structure metal or other 
material for use in a golf club structure can be readily 
determined through routine experimentation. 
[0028] If desired, cellular structure materials, including 
cellular structure metal materials, additionally or alterna 
tively may be used in other parts of the golf club structure 
Without departing from the invention, such as in the hosel 
area, in the shaft, in the grip, etc. 
[0029] While any desired type of metal or other material 
may be used as the base member 102 Without departing from 
the invention, more speci?c examples of suitable metal 
materials include aluminum, titanium, nickel, copper, Zinc, 
carbon, Zirconium, tungsten, lead, molybdenum, and/or 
combinations and alloys thereof (such as nickel-aluminum 
alloys, peWter, brass, etc.). Also, any desired method of 
making the cellular structure material may be used Without 
departing from the invention, including conventional Ways 
that are knoWn and used by commercial vendors of cellular 
structure materials, such as: ALM (Applied LightWeight 
Materials) GmbH of Saarbriicken, Germany; Alulight Inter 
national GmbH of Ranshofen, Austria; Cymat Corporation 
of Mississauga, Ontario, Canada; ERG Materials and Aero 
space Corporation of Oakland, Calif.; Foamtech Co., Ltd. of 
Seoul, Korea; FiberNide Ltd. of Ontario, Canada; Gleich 
GmbH of Kaltenkirchen, Germany; Hiitte Klein-Reichen 
bach Ges.m.b.H of SchWarZenau, Austria; Inco Ltd. of 
Toronto, Ontario, Canada; Korea Metalfoam of Choenan, 
Korea; Mitsubishi Materials Corporation of OkegaWa-shi, 
Japan; M-Pore GmbH of Dresden, Germany; Porvair 
Advanced Materials of Hendersonville, NC; Recemat 
International B.V. of the Netherlands; Reade Advanced 
Materials of Providence, RI; Spectra-Mat, Inc. of Watson 
ville, Calif.; SAS Solea of Boussens, France; and Ultramet 
Corporation of Pacoima, Calif. Note also, for example, the 
various materials and methods of making them described in 
US. Pat. Nos. 6,932,146; 6,866,084; 6,840,301, 6,706,239; 
6,592,787; 5,951,791; 5,700,363; and 4,957,543, Which pat 
ents are entirely incorporated herein by reference. Further 
more, the cellular structure materials may be produced into 
structures used in golf club heads or other golf club parts 
(such as shafts, hosels, etc.) in any desired manner, including 
through conventional machining, grinding, forging, casting, 
molding, and/or other processing techniques knoWn and 
used in the golf club art, optionally before, during, and/or 
after the cellular forming process has been completed. 
[0030] Cellular structured metal materials that may be 
used in accordance With at least some examples of this 
invention include individual metals as Well as alloys, com 
binations of metals, combinations of metals With other 
materials, etc. In at least some examples of this invention, 
the cellular structure material may include an amorphous 
metal or alloy material, such as those produced by and/or 
available from LiquidMetal Technologies, Inc. of Lake 
Forest, Calif. Such amorphous metal materials (including 
metal alloys) and their formation into various structures are 
knoWn, for example, as described in US. Pat. Nos. 6,446, 
558; 6,771,490; 6,818,078; 6,843,496; 6,875,293; and 
6,887,586, and the documents cited therein. Each of these 
patents is entirely incorporated herein by reference. These 
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amorphous metal materials may be formed into cellular 
metal (or foamed) structures in various Ways, e.g., by at least 
some of the various processes described in the preceding 
paragraph. 
[0031] As generally illustrated in FIG. 1, if desired, the 
pores 104 may be generally formed throughout the three 
dimensional structure of the base member 102 (e.g., a metal 
alloy base). One or more porous surfaces (such as surface 
106) may remain exposed When the cellular structure mate 
rial 100 is formed into at least a portion of the golf club 
structure. Alternatively, if desired, one or more of the porous 
surfaces may be covered or enclosed, e.g., before, during, or 
after the cellular structure material 100 is formed into a 
portion of a golf club structure. FIG. 2 illustrates an example 
cellular structure material 200 in Which the cells or pores 
104 of the base member 102 are enclosed in or covered by 
a layer of material 202, e.g., coated, impregnated, ?lled, 
and/ or overlaid With one or more layers of material the same 
as or different from the base material 102. In this manner, an 
exposed surface of the material or the resulting club struc 
ture Will not include open voids or pores, thereby presenting 
a smooth, consistent surface and/or appearance to the club 
structure. This type of ?lled structure also may be referred 
to herein as a “cellular structure material composite.” The 
?ll layer 202 may have any desired thickness, e.g., from 10 
Angstroms to 4 cm or even more, or even a varying 
thickness. The ?ll layer 202 also may directly folloW the 
shape or contours of the underlying base member 102 (if 
any), or it may provide an independent exterior or exposed 
shape from that of the underlying base member 102. The ?ll 
layer 202 itself also may be porous or non-porous Without 
departing from the invention. 
[0032] The layer 202 may be formed on the cellular 
structure base member 102 in any desired manner and at any 
desired time in the cellular structure material and/or club 
making process Without departing from this invention. Addi 
tionally, the layer 202 may be made from any desired 
material Without departing from the invention. As more 
speci?c examples, if desired, the layer 202 may be integrally 
formed With the cellular structure base member 102, e.g., as 
a thin, solid sheet of the same metal material as that making 
up the cellular structure base member 102 (e.g., layer 202 
may be a thin aluminum layer integrally formed as a one 
piece construction With a cellular aluminum base member 
102, etc.), it may be formed of a different metal material, etc. 
If desired, a molten metal material (the same as or different 
from the base member 102) may be used to ?ll all or some 
of the exterior pores 104 and/or provide a smooth exterior 
surface. As additional examples, if desired, layer 202 may be 
a separate piece of material engaged With the base member 
102 in any desired manner, such as by adhesives, cements, 
Welding, soldering, braZing, or other bonding or fusing 
techniques, or via mechanical connectors. As still additional 
examples, if desired, layer 202 may constitute a polymeric 
material coating, such as an epoxy, a polyethylene, polyure 
thane, polystyrene; a glass coating; a ceramic coating; a 
rubber coating; or the like, that is coated over (and option 
ally into at least some of the voids 104 and/or at least 
partially ?lling at least some of the voids 104) and/or forms 
a solid layer atop the metal base member 102. As still 
additional examples, if desired, some or all of the voids or 
pores 104 of the overall metal base member 102 may be 
?lled or at least partially ?lled With a polymeric material, 
such as the various polymeric materials described above 
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(e.g., the polymeric material may be provided to ?ll or 
impregnate the pores 104 at least at or near one or more 
exterior surfaces 106 of the cellular structure material 100 so 
as to provide a smooth ?nish at the various surfaces, etc.). 
Of course, still other Ways of providing a smooth exterior 
surface (e.g., including a smooth ball striking exterior sur 
face), if desired, may be provided Without departing from 
the invention. Coating, impregnating, and/or ?lling a cellu 
lar structure base material 102 With polymeric or metal (or 
other) material may take place at any desired time in the 
cellular structure material and/or club production process 
Without departing from this invention (e.g., before, during, 
or after foaming; before, during, or after club head produc 
tion; before, during, or after shaft formation or attachment; 
etc.). 
[0033] The cellular structure materials may have any 
desired pore siZes, pore siZe distributions, multiple pore siZe 
distributions, or no readily discernable pore siZe distribution 
Without departing from this invention. Additionally, if 
desired, a given golf club head structure and/or individual 
component may contain multiple different cellular structure 
materials, e.g., different portions of the club made of dif 
ferent materials (e.g., different metals), different portions of 
the club having different densities or pore distributions, etc. 
(generically called “multiple cellular structure materials” 
herein), a different ?ll material in the pores at different 
locations, etc. 
[0034] In vieW of the above description of the cellular 
structure materials, more speci?c examples of golf club 
structures including such materials are provided beloW. 
[0035] B. Example Putter Structures 
[0036] One example aspect of this invention relates to 
putter structures that include one or more parts made, at least 
in part, from cellular structure metal or other materials, e. g., 
aluminum, nickel, titanium, or other cellular materials. Cel 
lular structure raW materials and/or cellular structure parts 
for use in the club structure may be obtained, for example, 
from one or more of the various vendors identi?ed above. 

[0037] FIGS. 3A through 3E illustrate examples of parts 
for a putter structure 300 that may be made from a cellular 
structure material (e.g., a cellular structure metal material) in 
accordance With at least some examples of this invention. 
The ?rst structural member 302 (also called a “body mem 
ber” in this speci?cation), as illustrated in FIG. 3A, includes 
a ?rst surface 304 that faces a golf ball (or other ball) When 
the club head is used. The body member 302 in this 
illustrated example essentially is rectangular cubic shaped 
such that a second surface 306 is located opposite the ?rst 
surface 304. Of course, a Wide variety of siZes, shapes, and 
orientations of body member 302 and/or other putter head 
designs may be used Without departing from the invention. 
[0038] The second surface 306 of this example body 
member structure 302 has an opening 308 de?ned therein. 
Opening 308 in this example structure extends completely 
through the body member 302, from the second surface 306 
to the ?rst surface 304. In other examples, if desired, the 
opening 308 need not extend all of the Way through the club 
head portion of body member 302. For example, if desired, 
the opening 308 could begin at surface 306 and extend part 
Way through the club head portion of body member 302 but 
terminate before it reaches the ?rst surface 304. As another 
example, if desired, the opening 308 may be provided in the 
top surface 310 or another surface of the club head portion 
of the body member 302 Without departing from the inven 
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tion, optionally With or Without an opening provided in the 
front surface 304. As still another example, if desired, in 
some structures, no opening Will be required (e.g., the insert 
member 350, as described in more detail in conjunction With 
FIG. 3B, may be integrally formed With or attached to the 
body member 302 in some manner). 
[0039] The body member 302 of this example structure 
further includes a base member 312 that extends in a 
direction behind the club head face and aWay from the ?rst 
surface 304 and the second surface 306. The base member 
312 may take on a Wide variety of different structures and 
shapes Without departing from the invention. In the illus 
trated example, the base member 312 includes a loWered ?at 
region 314 immediately adjacent the opening 308 to provide 
easy access to the opening 308 (for reasons that Will become 
more apparent in the description to folloW). From the 
loWered ?at region 314, the base member 312 forms an 
angled portion 316 that extends back aWay from the club 
head portion of the body member 302 and upWard, and then 
the base member 312 of this example structure further 
provides a handle or shaft mounting system 318. Any 
suitable or desired manner of mounting a shaft or handle to 
the club head body member 302 may be used Without 
departing from the invention, including conventional man 
ners knoWn and used in the art. For example, a shaft may be 
screWed or threaded into a suitable receptacle region 318 on 
the base member 312, it may be secured via adhesives, 
mechanical connectors, and/or the like. 
[0040] The base member 312 of this example structure 
extends back further and provides a securing region 320. 
The securing region 320 is used in this example structure to 
secure the body member 302 to another portion of the 
overall club head structure 300, as Will be described in more 
detail beloW. 

[0041] The base member 312 may be included as part of 
the club head portion of the body member 302 in any 
suitable or desired manner Without departing from the 
invention. For example, the entire structure 302 may be a 
unitary, one-piece construction, e.g., formed by casting, 
forging, molding, machining, etc. As another example, the 
base member 312 may be Welded, soldered, press ?t, 
inserted into, adhesively applied to, and/or otherWise 
attached to the club head portion of the body member 302. 
The base member 312 and the club head portion of the body 
member 302 may be made from any suitable or desired 
material Without departing from the invention, including 
conventional materials knoWn and used in the art. Examples 
of suitable materials include: aluminum, titanium, nickel, 
steel, brass, peWter, carbon ?ber, polymers, glasses, ceram 
ics, rubber, etc. Also, if desired, the base member 312 and/or 
the club head portion 302 may be constructed from a cellular 
structure material, including cellular structure metal mate 
rials, as described above, optionally With a coating or other 
layer to provide a smooth exterior or at least the ball striking 
surface. 

[0042] The base member 312 also may be attached to or 
otherWise included as part of the club head portion of the 
body member 302 at any desired position or location Without 
departing from the invention. In this illustrated example, the 
base member 312 extends from the bottom center of the club 
head, beloW opening 308. Alternatively, if desired, as addi 
tional examples, the base member 312 may extend from the 
top of the club head (e.g., above opening 308), from the top 
surface 310, from along one or both sides of the opening 
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308, from the side and/or bottom surfaces of the club head 
portion, and/or from any other desired location Without 
departing from the invention. As another example, if 
desired, the base member 312 may extend from and/or be 
included as part of the insert portion 350, Which is described 
in more detail beloW in conjunction With FIG. 3B. In still 
other examples, if desired, no base member 312 is required 
in the overall body member structure 302 and/or the overall 
putter structure. 

[0043] Notably, the base member 312 in this example has 
a very open or “truss-like” structure, With open areas 322 
de?ned in it at various locations. These open areas 322, 
along With the potential construction of all or some portion 
of the body member 302 from a cellular structure material, 
help reduce the overall Weight of the body member 302, 
Which alloWs additional Weight to be distributed elseWhere 
in the overall club head structure, While still maintaining an 
overall strong and stable structure and avoiding an exces 
sively heavy structure. The material(s) making up the body 
member 302, including the base member 312, also may be 
selected so as to avoid creating an excessively heavy club 
head structure. The potential re-distribution of Weight in the 
overall club head structure and its advantageous effects on 
the club head’s moment of inertia, center of gravity, and/or 
other characteristics Will be described in more detail beloW. 

[0044] FIG. 3B illustrates an example of a second piece of 
a putter head in accordance With at least some examples of 
this invention. This second member 350 (also called an 
“insert member” in this speci?cation) includes an insert 
portion 352 that is siZed and shaped so as to be received in 
the opening 308 de?ned in the body member 302 (e.g., press 
or friction ?t into the opening 308, adhesively engaged 
Within the opening 308, etc.). This example insert member 
350 further includes a body portion 354 that extends in a 
direction aWay from the insert portion 352. The insert 
portion 352 and the body portion 354 may be of a unitary, 
one-piece construction, or alternatively, if desired, the insert 
portion 352 may be separate from and engaged With the 
body portion 354 in any desired manner Without departing 
from the invention, such as via Welding, soldering, braZing, 
adhesives, mechanical connectors, inserts, press ?tting, and 
the like. Moreover, the insert member 350, optionally 
including the insert portion 352 and the body portion 354, 
may be formed of any suitable or desired materials Without 
departing from the invention, including conventional mate 
rials knoWn and used in the art. As more speci?c examples, 
the various portions of insert member 350 may be con 
structed from one or more of: aluminum, titanium, steel, 
brass, peWter, nickel, carbon ?ber, polymers, glasses, ceram 
ics, rubbers, etc. If desired, in at least some examples of this 
invention, at least some portion(s) of the insert member 350 
(e.g., the insert portion 352 and/or the body portion 354), or 
even all of it, may be constructed from a cellular structure 
material (optionally a cellular structure material such as a 
cellular structure metal material that displays a smooth 
exterior surface, e.g., due to ?lling, coating, impregnating, 
or layering, as described above). 

[0045] The insert member 350, including the insert portion 
352 and/or the body portion 354, may take on any desired 
shape or form Without departing from the invention. In at 
least some examples of the invention, the body portion 354 
Will be constructed and shaped so as to form an open area 
356 (or another central area of reduced mass). In this 
illustrated example, the body portion 354 is generally trian 
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gular shaped including a base side 358 and tWo side arms 
360 and 362, Wherein the open area 356 is de?ned between 
the base side 358 and the side arms 360 and 362. The base 
side 358, in this example, extends in a direction parallel to 
(or substantially parallel to) a front surface 364 of the insert 
portion 352 (and it Will extend parallel to (or substantially 
parallel to) the front surface 304 of base member 302, When 
the insert member 350 is joined With base member 302). Of 
course, any desired arm lengths, arm Widths, arm thick 
nesses, base side lengths, base side thicknesses, relative arm 
angles, and the like may be used in the insert member 350 
Without departing from the invention. Also, shapes other 
than the generally triangular shape shoWn in FIG. 3B may be 
used for the insert member 350 Without departing from the 
invention, such as rectangular shaped, elliptical-shaped, 
round-shaped, trapeZoidal-shaped, etc. 
[0046] The open area 356 helps reduce the overall Weight 
of the insert member 350. To further reduce the Weight of the 
insert member 350, if necessary or desired, interior portions 
of its structure (e.g., its arms 360 and 362 or base side 358) 
may be holloWed out, formed into an open or “truss-like” 
structure (e.g., similar to the structure for the base member 
312 shoWn in FIG. 3A) and/or formed from a cellular 
structure material. As still another example, the insert por 
tion 352 is shoWn in FIG. 3B as including tWo cut out or 
holloWed out regions 352a and 352b, Which may extend 
completely through the insert portion 352 (if desired, these 
holloWed out regions 352a and 3521) could partially extend 
through the insert portion 352). Of course, such cut out or 
holloWed out regions may be provided along the side arms 
360 and 362 and/or along the base side 358 Without depart 
ing from the invention. Also, if desired, the material(s) for 
constructing the insert member 352 may be selected so as to 
control the overall Weight of the device (e.g., lightWeight 
aluminum or titanium materials, etc.). 
[0047] The cut out or holloWed out regions 352a and 35219 
(if any), as Well as the open area 356 (if any) and the open 
structure 322 of the base member 312, as Well as the 
structure of the materials used to make up at least some of 
these elements (e.g., lightWeight materials made from, for 
example, aluminum, titanium, nickel, polymers, glasses, 
ceramics, rubbers, etc.), help reduce the overall Weight of 
the entire club head. The reduced Weight enables club 
makers and designers to apply additional Weight at other 
selected locations in the overall club head structure Without 
excessively increasing the club head’s total Weight. Weight 
distribution and control of this type alloWs one to change 
and/or control the sWing characteristics of the overall club 
head (e.g., increase the club head’s moment of inertia, etc.). 
Any desired Way of redistributing and/or Weighting the club 
head 300 may be used Without departing from the invention. 
For example, the insert member 350 may include receptacles 
366 and 368 for receiving Weighted members 370 and 372, 
respectively, such as Weighted inserts including lead, tung 
sten, or other heavy metals or materials. If desired, the 
Weighted members 370 and 372 may be removably mounted 
to the insert member 350, e.g., by removable adhesives, 
threads, tumbuckles, clamps, clasps, set screWs, or other 
mechanical connections, so that the Weighted members 370 
and 372 may be easily removed from their receptacles 366 
and 368, interchanged for other Weighted members, etc. This 
feature enables customiZation of the sWing characteristics of 
the overall club head to better suit an individual user’s sWing 
characteristics, preferences, and the like. 
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[0048] The receptacles 366 and 368 (and hence the 
Weighted inserts 370 and 372) may be provided at any 
desired location on the overall club head structure 300 
Without departing from the invention. In at least some 
examples of the invention, as illustrated in FIGS. 3B and 3E, 
the receptacles 366 and 368 are located on the insert member 
350, and even more particularly, on the body portion 354 of 
the insert member 350, e.g., at locations remote from the 
insert portion 352 and/or aWay from the center of the ball 
striking surface. Using the triangular shaped body portion 
354 shoWn in FIG. 3B, the Weighted member receptacles 
366 and 368 (and hence the Weighted members 370 and 372 
themselves) may be located at the comer regions of the 
triangular shaped body portion 354, generally at the loca 
tions Where the base side 358 meets each of the side arms 
360 and 362. This arrangement provides the Weighted mem 
bers 370 and 372 behind the ball striking face and toWard the 
club head’s heel and toe, Which increases the club head’s 
moment of inertia characteristics (e.g., its resistance to 
tWisting during a sWing and/or during contact With a ball). 
[0049] FIGS. 3C and 3D illustrate different perspective 
vieWs of an example overall putter structure 300 including 
the body member 302 and the insert member 350 as illus 
trated in FIGS. 3A and 3B. As shoWn in FIG. 3C, the insert 
portion 352 of the insert member 350 ?ts into the opening 
308 provided in the back surface 306 of the body member 
302. The ?attened region 314 and the angled region 316 of 
the base member 312 provide suf?cient room to alloW 
insertion of the insert portion 352 into the opening 308. The 
insert member 350 and the body member 302 may be 
secured together at the insert portion 352/opening 308 
location, if desired, in any desired manner Without departing 
from the invention, including in conventional manners 
knoWn in the art, such as via Welding, adhesives, mechanical 
connections, spring-loaded detents or other mechanical 
engaging systems, other bonding techniques, other fusing 
techniques, or the like. If desired, the insert member 350 and 
the body member 302 may be secured together in a remov 
able manner (e.g., via bolts, nuts, screWs, set screWs, clamps, 
clasps, or other mechanical connectors) Without departing 
from the invention so that different parts of the overall putter 
structure 300 can be interchanged, e.g., by a user, a club 
repair person, by a club ?tter, etc., e.g., to alloW changes to 
the club’s sWing characteristics, to customiZe the club head 
300 to a user’s preferences, to change the club head 300 
based on play conditions (e.g., fast greens v. sloW greens, 
Wet conditions v. dry conditions, etc.), etc. As another 
example, the insert member 350 and the body member 302 
may be press ?tted together at the insert portion 352/ opening 
308 (e.g., siZed and shaped so as to tightly ?t together) 
and/or mechanical attachments may be used to hold the 
pieces together, Without permanently ?xing the insert por 
tion 352 into the opening 308. FIGS. 3C and 3D further 
illustrate a shaft or handle 380 mounted to the base member 
312 at the shaft mounting region 318. If desired, the shaft or 
handle 380 may be made, at least in part, from a cellular 
structure material. 

[0050] Additional features present in structures according 
to at least some examples of the invention are shoWn in 
FIGS. 3C and 3D. As shoWn in these ?gures, the body 
member 302 and the insert member 350 may be secured to 
one another at a location Where the base member 312 meets 
the body portion 354 of the insert member 350. While any 
manner of securing these members 302 and 350 together 
























