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GOLF CLUB AND WEIGHTING SYSTEM 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[0001] This patent application is a continuation applica 
tion of co-pending US. patent application No. 09/330,292, 
?led on Jun. 12, 1999. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to golf clubs and, 
more speci?cally, a golf club head and Weighting method to 
provide better performance, greater Weighting ?exibility and 
loWer production costs. 

[0004] 2. Description of the Related Art 

[0005] The location and distribution of Weight Within a 
golf club is an important factor in the performance of the 
golf club. In particular, Weight placement at the bottom of 
the golf club head provides a loW center of gravity to help 
propel a golf ball into the air during impact, and Weight 
concentrated at the toe and heel of the golf club head 
provides a resistance to tWisting, or high moment of inertia, 
during golf ball impact. Both the loW center of gravity and 
high moment of inertia are important performance variables 
Which affect playability and feel of the golf club. Alternative 
designs have resulted in many innovations for varying the 
Weight location and distribution in a golf club head portion. 
Among these designs is a combination of high and loW 
density materials Within the golf club head, and associated 
methods for combining these materials. 

[0006] One example of multiple materials used in the 
construction of the golf club head is a high density material 
attached to a loWer density material golf club head. A high 
density block or contoured shape is attached, via mechanical 
means such as friction ?t, fasteners or screWs, to a reciprocal 
recess in the golf club head, as shoWn in US. Pat. No. 
5,776,010, issued to Helmstetter et al. Although supplying 
the desired performance enhancements, the high density 
block and the reciprocal recess must be machined to precise 
tolerances, involving high production costs. 

[0007] Another example of Weighting the golf club is 
pouring a high density ?uid into a reservoir Within the golf 
club. This ensures an exact placement of the Weighting 
material Within the golf club, as the ?uid Will conform to the 
internal shape of the reservoir Without the need for mechani 
cal or an adhesive bonding. One draWback of this type of 
processing is the requirement that one must operate beloW 
the melt or softening temperature of the club head material. 
In addition, as processing temperatures increase the associ 
ated costs Will increase to accommodate higher energy use 
and high temperature equipment. The limitations for a loW 
melt temperature, yet high density, material restricts the 
available options for this type of process. 

[0008] To overcome the limitations associated With a 
single material, the advent of multicomponent Weighting 
systems makes use of the high density materials in combi 
nation With a carrier ?uid, such as a polymer. Aparticulate 
form of the high density material is mixed With the carrier 
?uid and poured into the reservoir in the golf club, Wherein 
the carrier ?uid is alloWed to solidify to form a composite 
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Weighting material. Readily available materials include a 
thermoset polymer carrier ?uid, such as epoxy, Which alloWs 
ambient temperature processing and solidi?cation of the 
high density material and epoxy mixture. A thermoplastic 
polymer carrier ?uid, such as polypropylene, requires heat to 
obtain a ?uid state and cools to a solid at ambient tempera 
tures, With the capability to be re-heated to the ?uid state, in 
distinction to the epoxy. A disadvantage of the multi-com 
ponent Weighting system is the loW density associated With 
the carrier ?uid, typically 1 g/cm3, thus requiring a high ratio 
of the Weighting material to the carrier ?uid to obtain the 
desired high density for a bi-material Weight. The carrier 
?uid also acts as a binder for the Weighting material to 
ensure the bi-material Weight forms a solid block. 

[0009] A draWback to the multi-component Weighting 
system is the need to use small amounts of carrier ?uid 
relative to the Weighting material, leading to entrapped air or 
voids and incomplete binding in the bi-material Weight. 
Incorporating larger amounts of the carrier ?uid promotes 
better mixing Within the bi-material Weight in conjunction 
With an attendant decrease in density. Therefore, it is desir 
able to provide a bi-material Weight containing a higher 
density carrier ?uid to provide greater Weighting ?exibility 
for allocating Weight Within a golf club head in conjunction 
With loWer cost production. It is further desirable to provide 
a golf club head to accommodate the bi-material Weight and 
enable a variable location of the bi-material Weight. 

BRIEF SUMMARY OF THE INVENTION 

[0010] The present invention addresses the problems of 
the golf industry by providing a bi-material Weight and a 
golf club head that When used in combination result in a golf 
club that provides a loW center of gravity, and superior feel 
and playability. A distinctive feature of the bi-material 
Weight of the present invention is the use of vibrational 
energy to provide complete contact betWeen the high density 
material and the loWer density material. This embodiment 
reduces or eliminates voids associated With mixing dissimi 
lar density materials, and promotes migration, or orientation, 
of the high and loWer density materials to the preferred 
location Within the golf club head. 

[0011] In a preferred embodiment, the bi-material Weight 
is a nonhomogeneous mixture composed of a high density 
metal material forming a discontinuous phase, and a loWer 
density metal material forming a continuous phase. The 
choice of metal materials is advantageous for their high 
density, metal to metal compatability, availability and for 
many alloys good long term environmental stability. Among 
the choices for the high density metal material are copper 
metals, brass metals, steel and tungsten metals; Wherein the 
loWer density metals afford a loW melt temperature and 
include several types of solder. In a most preferred embodi 
ment, a plurality of tungsten spheres comprises the high 
density metal forming the discontinuous phase, and a bis 
muth-tin solder comprises the loWer density metal forming 
the continuous phase. An important operation in achieving 
the nonhomogeneous mixture is providing the loWer density 
material in a liquid state, folloWed by imparting vibrational 
energy to diminish or eliminate voids and permit migration 
of the high density metal material to a preferred location 
Within the golf club head, folloWed by solidi?cation of the 
loWer density material. 

[0012] Apreferred embodiment of the present invention is 
generally descriptive of a class of golf clubs knoWn as irons. 
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Within this class is a type of iron referred to as a cavity back 
iron, and Well known to those of ordinary skill in the art, 
Which contains a continuous ribbon, or ?ange, of material at 
the outer periphery of the rear face of the iron. This 
construction yields an open cavity, or ?rst cavity, in the rear 
or back of the iron and yields a larger “sWeet spot” in the 
front or striking face of the iron to provide a Wider margin 
of error in striking the golf ball. The ribbon of material 
located beloW the open cavity, extending betWeen the heel 
and toe and adjacent the bottom periphery of the golf club 
head, contains an internal cavity, also referred to herein as a 
second cavity or Weight pocket, for accepting a Weighting 
material. This cavity contains at least one inlet into an 
interior volume, or interior space, of the internal cavity, 
having a vertical dimension betWeen a ceiling Wall, or top 
Wall, and a bottom Wall, and a horiZontal dimension betWeen 
a toe region and a heel region of the golf club head. In a 
preferred embodiment, the internal shape, or con?guration, 
of the internal cavity alloWs Weight to be located in the toe 
region or heel region to help a golfer open or close the golf 
club head relative to the intended target line. Speci?cally, 
Weight located in the toe region helps to open the golf club 
head, and Weight located in the heel region helps to close the 
golf club head. In addition, an expanded center volume 
portion of the internal cavity alloWs for a vertical density 
transition Zone in the bi-material Weight, resulting in a more 
satisfying feel during golf ball impact. 

[0013] In a preferred embodiment, an undercut recess is 
located rearWard of a front face of the golf club, as discussed 
in U.S. Pat. No. 5,282,625, issued to Schmidt et al., Which 
is hereby incorporated by reference. The purpose of the 
undercut recess is to help expand the “sWeet spot”, in 
conjunction With “sWeet spot” improvement inherent in the 
cavity back iron, by moving Weight to a rearWard peripheral 
region of the golf club head. In addition, the rearWard 
location of the bi-material Weight improves playability by 
helping propel the golf ball into the air during impact With 
the golf club. 

[0014] Accordingly, it is an object of the present invention 
to provide a bi-material Weighting system for golf clubs to 
alloW a greater ?exibility in locating the center of gravity 
and providing better feel. 

[0015] It is another object of the present invention to 
impart vibrational energy to a bi-material Weighting system 
for golf clubs to alloW better mixing and orientation betWeen 
the Weighting materials to form a continuous phase and a 
discontinuous phase. 

[0016] A further object of the present invention is to 
provide a golf club head containing an internal cavity having 
an expanded vertical dimension in the center of the cavity, 
thereby alloWing greater precision in locating high density 
material in the center of the golf club head. 

[0017] Another object of the present invention is to pro 
vide a cavity-back titanium alloy iron golf club head With a 
cavity containing a plurality of tungsten alloy spheres and a 
bismuth-tin solder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a rear vieW of a golf club head of an 
embodiment of the present invention shoWing an internal 
cavity arrangement With a contoured rear face. 
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[0019] FIG. 2 is a front perspective vieW of the golf club 
head of an embodiment of the present invention. 

[0020] FIG. 3 is a rear perspective vieW of the golf club 
head of an embodiment of the present invention. 

[0021] FIG. 4 is a front vieW of the golf club head of an 
embodiment of the present invention. 

[0022] FIG. 5 is a top vieW of the golf club head of an 
embodiment of the present invention. 

[0023] FIG. 6 is a bottom vieW of the golf club head of an 
embodiment of the present invention. 

[0024] FIG. 7 is a toe vieW of the golf club head of an 
embodiment of the present invention. 

[0025] FIG. 8 is a heel vieW of the golf club head of an 
embodiment of the present invention. 

[0026] FIG. 9 is a cut-aWay vieW along line 9-9, as shoWn 
in FIG. 4, of the golf club head of an embodiment of the 
present invention. 

[0027] FIG. 10 is a cut-aWay vieW along line 10-10, as 
shoWn in FIG. 1, of the golf club head of an embodiment of 
the present invention. 

[0028] FIG. 11 is a rear perspective vieW of FIG. 10 of the 
golf club head of an embodiment of the present invention. 

[0029] FIG. 12 is a cut-aWay vieW of the golf club head 
and the ?rst Weight material of an embodiment of the present 
invention. 

[0030] FIG. 13 is a top perspective vieW of the golf club 
head Within a ?xture of an embodiment of the present 
invention. 

[0031] FIG. 14 is a heel vieW of the golf club head during 
addition of the second Weight material of an embodiment of 
the present invention. 

[0032] FIG. 15 is a top perspective vieW for clamping the 
golf club head of an embodiment of the present invention. 

[0033] FIG. 16 is a cut-aWay vieW of the golf club head 
containing the bi-material Weight of an embodiment of the 
present invention. 

[0034] FIG. 17 is a table to obtain a speci?c Weight for 
various empty Weights for the golf club head for an embodi 
ment of the present invention. 

[0035] FIG. 18 is a front vieW of an alternative embodi 
ment of the golf club of the present invention shoWing a 
Wood club head. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0036] Like numbers are used throughout the detailed 
description to designate corresponding parts of a golf club 
head and a bi-material Weight of the present invention. 

[0037] As shoWn in FIGS. 1-8 a golf club of the present 
invention is generally designated 12. The golf club head 12 
comprises a heel section 14, a bottom section 16, a toe 
section 18, a top section 20 and a hosel 22. The heel, toe, 
bottom and top sections, 14, 18, 16 and 20 respectively, are 
meant to describe general sections of the golf club head 12 
and may overlap one another. The golf club 12 further 
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comprises an inset Wall 24, an entry 26, an internal cavity 28, 
a cavity ?ange 30, a rear face 32 and a series of contour lines 
34 extending generally from the heel section 14 to the toe 
section 18. The internal cavity 28 is located Within the rear 
?ange 30, and generally extends adjacent the bottom section 
16 from the heel section 14 to the toe section 18. In a 
preferred embodiment, a heel Wall 44 (shoWn in phantom in 
FIG. 1) and a toe Wall 52 (shoWn in phantom in FIG. 1) 
de?nes the lateral extent of the internal cavity 28. The 
internal cavity 28 has a volume from 5 cm3 to 25 cm3, and 
in a most preferred embodiment from 9 cm3 to 15 cm3. The 
length and volume of the internal cavity alloW for ?exibility 
in the placement of the bi-material Weight of the present 
invention to control the location of the center of gravity in 
order to improve the feel during impact of the golf club head 
With the golf ball. 

[0038] The golf club head 12 further comprises a hosel 
inlet and a hosel exit, 36 and 40 respectively, for accepting 
the distal end of a golf shaft (not shoWn), a face 38 for 
impacting the golf ball (not shoWn) and a set of scorelines 

[0039] As shoWn in FIGS. 9-11 the golf club of the present 
invention is generally designated 12. The golf club 12 
further comprises the heel Wall 44, a ?oor Wall 45, a loWer 
face thickness 46, an undercut recess 47, a front Wall 48, a 
ceiling Wall 49 and an upper face thickness 50. In a preferred 
embodiment the boundaries of the internal cavity 28 are 
de?ned by the loWer face thickness 46, the upper face 48, the 
ceiling Wall 49, the ?oor Wall 45, the inset Wall 24, the heel 
Wall 44 and the toe Wall 52 (as shoWn in FIG. 10). The 
distance betWeen the ?oor Wall 45 and the ceiling Wall 49 is 
de?ned by a gap 51 having a ?rst minimum at the heel Wall 
44 and a second minimum at the toe Wall 52 (as shoWn in 
FIG. 10). The volume of the internal cavity 28 near the heel 
and the toe Wall, 44 and 52 respectively, can be reduced 
because the effectiveness of Weight placed at these locations 
is higher than that an equal Weight placed in the center of the 
internal cavity 28. In a preferred embodiment the gap 51 
reaches a maximum betWeen the heel Wall 44 and the toe 
Wall 52 (as shoWn FIG. 10) to produce a vertical density 
transition Zone producing better feel during golf ball impact. 
The loWer face thickness 46 is less than upper face thickness 
50 to lighten the golf club head 12, alloWing more Weight to 
be moved to the internal cavity 28 yet ensuring adequate 
structural strength for the loWer face thickness 46. In a 
preferred embodiment, the entry 26 for the internal cavity 28 
is located on the inset Wall 24 and is covered by a medallion 
(not shoWn). In a preferred embodiment the golf club head 
12 is made of a titanium alloy. 

[0040] A preferred method for adding Weight material to 
the golf club head 12 involves a bi-material Weighting 
operation. 

[0041] FIG. 12 is a cut-aWay vieW of the golf club head 
12 of a method embodiment of the present invention. The 
golf club head 12 is Weighed and a predetermined, or 
speci?c, Weight of a ?rst Weight material 54 is added to the 
internal cavity 28. In a preferred embodiment the ?rst Weight 
material 54 occupies 10% to 40% of the internal cavity 28. 
In a more preferred embodiment a metal material forms the 
?rst Weight material 54 and exhibits a high density, good 
compatibility With structural metals such as titanium and 
steel, high environmental stability and good commercial 
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availability. Available choices for the ?rst Weight material 54 
are copper metals, brass metals, steel and tungsten metals. In 
a preferred embodiment the density of the ?rst Weight 
material 54 is greater than 12 g/cm3, more preferred is 
betWeen 12 g/cm3 and 20 g/cm3. In a most preferred embodi 
ment, the ?rst Weight material 54 comprises tungsten alloy 
spheres, With approximately 18 g/cm3 density and having a 
diameter greater than 3 mm, dispensed into the internal 
cavity 28 of the golf club head 12. The requirement for a 
diameter in excess of 3 mm is to provide an effective ?uid 
path betWeen the spheres and ensure a fully dense Weight 
block. The golf club head 12 and the ?rst Weight material 54 
are raised to a temperature suf?cient to maintain a second 
Weight material 60 (as shoWn in FIG. 14) in a ?uid or liquid 
phase. In a preferred embodiment, a continuous oven is used 
to raise the temperature of the golf club head 12 and the ?rst 
Weight material 54 to at least 350° F. Although several 
heating methods are available, in a preferred operation the 
golf club head 12 containing the tungsten alloy spheres is 
placed upon a heated conveyor moving at 5.5 inches/minute 
through a 24 inch heat Zone. 

[0042] After exiting the heating operation the golf club 
head 12 containing the tungsten alloy spheres is secured in 
a ?xture 56, as shoWn in FIG. 13. The second Weight 
material 60 is then poured into the cavity 28 in the golf club 
head 12, as shoWn in FIG. 14. In a preferred embodiment the 
density of the second Weight material 60 is less than 14 
g/cm3, more preferred is betWeen 6 g/cm3 and 10 g/cm3. In 
a most preferred embodiment, the second Weight material 60 
is a bismuth-tin solder, With approximately 8.6 g/cm3 den 
sity, heated to a liquid phase of at least 350° F. The 
Weighting method may include any number of combinations 
associated With heating the golf club head 12 and the ?rst 
and second Weight materials 56 and 60 to form a ?nished 
product. Attached to the ?xture 56 is a scale 58 to measure 
the total Weight of the golf club head 12 during addition of 
the second Weight material 60. In a preferred embodiment, 
the scale 58 is used throughout the Weighting method to 
ensure that the proper amount of the ?rst and the second 
Weight material 54 and 60 have been added to the golf club 
head 12. 

[0043] The golf club head 12 is forced against the ?xture 
56 and a mounting pad 64 via a clamp 62, as shoWn in FIG. 
15. The mounting pad 64 is used to tilt the golf club head 12 
to any desired orientation alloWing the ?rst Weight material 
to migrate to the loWest point in the internal cavity 28 under 
the in?uence of vibrational energy. Vibrational energy treat 
ment of the golf club 12 and a bi-material Weight 70 (as 
shoWn in FIG. 16) may be accomplished by a mechanical 
device, ultrasound, radiation, or any other means of impart 
ing vibrational energy. In a preferred embodiment, a 
mechanical vibration device supplies a small amplitude 
vibration to the golf club head 12. The timing for starting 
and stopping the vibration is an important factor in obtaining 
the bene?ts of the present invention. The second Weight 
material 60 should be in a liquid phase While exposed to 
vibration energy to prevent the ?rst Weight material 54 from 
creating voids or migrating out of the second Weight mate 
rial 60. In a preferred embodiment, the vibrational energy is 
sustained for approximately 20 seconds. FolloWing termi 
nation of the vibrational treatment, the golf club head 12 is 
cooled to alloW the second Weight material 60 to solidify. 
Cooling of the bi-material Weight 70 may be accomplished 
by refrigeration, immersion in a cold ?uid such as Water, or 
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simply allowing the golf club head 12 to cool naturally to 
ambient temperature. In a preferred embodiment, an air 
noZZle 68 supplies cooling air to the golf club head 12. 

[0044] FIG. 16 shoWs the golf club head 12 containing the 
bi-material Weight 70 comprising the ?rst Weight material 54 
and the second Weight material 60. The golf club head 12 
may have a range of initial Weights re?ecting variability in 
manufacturing the golf club head 12. To accommodate this 
variability the speci?c Weight for the golf club head 12 is 
illustrated in FIG. 17, Which lists the ratio of the ?rst and 
second Weight material 56 and 60 used in a 5 iron of the 
present invention. 

[0045] An alternative embodiment of the present inven 
tion is a Wood con?guration for the golf club head 12, as 
illustrated in FIG. 18, containing the internal cavity 28 and 
the bi-material Weight 70. The location of the internal cavity 
28 is not limited to that illustrated in FIG. 18, but can be 
placed in various locations Within the golf club head 12 to 
adjust center of gravity affecting feel and playability. 

[0046] It is understood that various modi?cations can be 
made to the golf club head 12 and method of Weighting, both 
outlined above, and remain Within the scope of the present 
invention. For example, the golf club head 12 can be a 
Wood-type golf club, a putter or an iron-type golf club, and 
can be made from various materials including metals and 
non-metals. 

[0047] While preferred embodiments have been discussed 
and illustrated above, the present invention is not limited to 
these descriptions or illustrations, and includes all such 
modi?cations Which fall Within the scope of the invention 
and claim language presented beloW. 

We claim: 
1. A golf club head comprising: 

a body having a face, a top Wall, a bottom Wall, a toe Wall 
and a heel Wall de?ning a rear main recess, the bottom 
Wall having a rear ?ange that extends toWard the top 
Wall, the rear ?ange having an internal cavity that 
extends into the bottom Wall, the internal cavity having 
an opening for access thereto and a volume of 5 cm3 to 
25 cm3; and 

a bi-metal material disposed Within the internal cavity, the 
bi-metal material comprising a ?rst metal material in a 
discontinuous phase and a second metal material in a 
continuous phase, the bi-metal material occupying 95 % 
to 100% of the volume of the internal cavity. 

2. The golf club head according to claim 1 Wherein the 
?rst rnetal material has a ?rst density in the range of 12 
g/cm to 20 g/cm3, the second metal material has a second 
density in the range of 6 g/cm3 to 14 g/cm3, and the ?rst 
density is greater than the second density. 
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3. The golf club head according to claim 1 Wherein the 
?rst metal material occupies 10% to 40% of the volume of 
the internal cavity. 

4. The golf club head according to claim 1 Wherein the 
body is composed of a titanium material, the ?rst metal 
material is composed of tungsten, and the second metal 
material is composed of a bismuth-tin solder. 

5. The golf club head according to claim 1 Wherein the 
bi-metal material is 37.4% to 52.0% of the Weight of the golf 
club head. 

6. The golf club head according to claim 1 Wherein the 
?rst metal material is 40% of the volume of the internal 
cavity and the second metal material is 60% of the volume 
of the internal cavity. 

7. The golf club head according to claim 1 Wherein the 
?rst metal material is a plurality of tungsten alloy spheres, 
each of the plurality of tungsten alloy spheres having a 
density of approximately 18 g/cm3. 

8. The golf club head according to claim 1 Wherein the 
body further comprises an undercut recess in at least one of 
the top Wall, the bottom Wall, the heel Wall and the toe Wall, 
the undercut recess openly exposed to the main rear recess. 

9. The golf club head according to claim 1 Wherein the 
body further comprises an undercut recess in the bottom 
Wall that is de?ned by the rear cavity ?ange thereby pro 
viding a gap betWeen the face and the rear cavity ?ange. 

10. The golf club head according to claim 7 Wherein the 
second metal material is a bismuth-tin solder With a density 
of approximately 8.6 g/cm3. 

11. The golf club head of claim 1 wherein the opening to 
the internal cavity has an oval shape. 

12. An iron golf club head comprising: 

a body composed of a titanium material, the body having 
a face, a top Wall, a bottom Wall, a toe Wall and a heel 
Wall de?ning a rear main recess, the body also having 
an undercut recess that extends into at least one of the 

bottom Wall, top Wall, heel Wall and toe Wall, the 
undercut recess openly exposed to the rear main recess, 
the bottom Wall having a rear ?ange that extends 
toWard the top Wall, the rear ?ange having an internal 
cavity that extends into the bottom Wall, the internal 
cavity having an opening for access thereto and a 
volume of 5 cm3 to 25 cm3; and 

a bi-metal material disposed Within the internal cavity, the 
bi-metal material comprising a plurality of tungsten 
alloy spheres Within a bismuth-tin solder material, the 
bi-metal material occupying 95% to 100% of the vol 
ume of the internal cavity and having from 37% to 52% 
of the Weight of the iron golf club head. 

* * * * * 


