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(57) ABSTRACT 
A golf club head composed of a composite material and 
having a metal Weight strip in a ribbon section is disclosed 
herein. The metal strip may be composed of copper, tungsten 
or a similar metal. The composite golf club head may also 
have a sole plate composed of stainless steel attached to a 
sole of the golf club head. The golf club head is preferably 
composed of plies of pre-preg sheets. A method for fabri 
cating the golf club head is also disclosed herein. The 
method uses a three-piece mold and bladder to produce a 
composite golf club head With a metal Weight strip embed 
ded in the ribbon. 
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COMPOSITE GOLF CLUB HEAD WITHAN 
INTEGRAL WEIGHT STRIP 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional application of US. 
patent application Ser. No. 09/474,688, ?led on Dec. 29, 
1999, Which is a continuation-in-part application of US. Pat. 
No. 6,010,411, ?led on Oct. 23, 1997, Which pertinent parts 
are hereby incorporated by reference. 

FEDERAL RESEARCH STATEMENT 

[0002] [Federal Research Statement Paragraph] 

BACKGROUND OF INVENTION 

[0003] 1. Field of the Invention 

[0004] The present invention relates to a golf club head. 
More speci?cally, the present invention relates to a golf club 
head composed of a composite material. 

[0005] 2. Description of the Related Art 

[0006] In recent years, substantial attention has been 
directed toWard the development of golf club heads having 
desired Weight characteristics and, in particular, toWard the 
development of golf club heads having a desired center of 
gravity location. For eXample, a designer may Want to locate 
the center of gravity of a golf club head in a predetermined 
or preferred position relative to the face or “sWeet spot” of 
the golf club head so as to make the golf club head more 
forgiving upon the occurrence of off-center hits. 

[0007] Because conventional golf club heads are typically 
made from metal alloys or other materials having a subho 
mogeneous density, the Weight characteristics of such golf 
club heads are typically de?ned by their overall shape. Thus, 
to alter the location of the center of gravity of a golf club 
head, it is often necessary to redesign the shape or con?gu 
ration of the golf club head. HoWever, this may adversely 
impact other desired characteristics of the golf club head. 

[0008] The design process may be further complicated 
Where golf club heads are manufactured using composite 
materials. Because composite materials are typically less 
dense than metal and other conventional materials, compos 
ite golf club heads generally require additional Weighting to 
achieve desired sWing Weights for ?nished golf clubs. 

[0009] The Rules of Golf, established and interpreted by 
the United States Golf Association (USGA) and The Royal 
and Ancient Golf Club of Saint AndreWs, set forth certain 
requirements for a golf club head. The requirements for a 
golf club head are found in Rule 4 and AppendiX 11. A 
complete description of the Rules of Golf are available on 
the USGA Web page at WWW.usga.org. Although the Rules 
of Golf do not expressly state speci?c parameters for a golf 
club, Rule 4-1d states that the club head shall be generally 
plain in shape, and all parts shall be rigid, structural in nature 
and functional. 

[0010] Many solutions have been proposed to adjust and/ 
or increase the Weight of composite golf club heads. For 
eXample, a Weighting agent or material is often introduced 
into a cavity Within a golf club head subsequent to manu 
facture. In the case of Wood type golf club heads, the cavity 
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may be enclosed by the face, sides, sole and croWn of the 
golf club head. HoWever, it is not uncommon for cavities 
also to be formed, for eXample, in the sole, heel or toe 
regions of iron or putter type golf club heads. Because of 
limited access to the cavities, hoW such Weighting materials 
may not be placed as precisely as desired and may not 
provide the ability to adjust the Weight of the golf club 
heads, or the location of the center of gravity of the golf club 
heads, very precisely. Furthermore, such materials may dry 
and separate from the Walls of the golf club heads during 
use, adversely affecting the Weight of the golf club heads and 
possibly creating a distracting sound or feel When the golf 
clubs are sWung. 

[0011] Alternatively, a composite golf club head may be 
provided With a metal sole plate or, in the case of Wood type 
golf club heads, a solid or foam core. HoWever, the use of 
metal sole plates may add undesirable steps in the process of 
making the golf club heads, and the use of solid or foam core 
materials has been shoWn generally to be ineffective for 
adjusting the location of the center of gravity and moments 
of inertia of golf club heads. The reason for this is that solid 
or foam core materials generally have a uniform density, 
making it dif?cult to adjust the location of the center of 
gravity or moments of inertia of the golf club head Without 
simultaneously altering the shape or con?guration of the 
golf club head. Additionally, such materials may result in 
voids Within the golf club head. 

[0012] For a golf club head including composite material, 
higher density layers of composite ?ber may be provided in 
the Wall of the golf club head to increase its Weight. 
HoWever, such changes in the layers of composite material 
may affect the structural characteristics of the golf club head. 

[0013] In vieW of the foregoing, there appears to be a 
substantial need for improved methods of manufacturing 
composite golf club heads and, in particular, for methods 
that alloW for more effective adjustment of the Weight 
characteristics of golf club heads Without substantially 
affecting the structural characteristics of the golf club heads. 

[0014] There also appears to be a need for improved 
composite golf club heads manufactured in accordance With 
such methods. 

SUMMARY OF INVENTION 

[0015] One aspect of the present invention is a composite 
golf club head having a Weight strip in a ribbon section of 
the club head. The golf club head has a body having a holloW 
interior and is composed of a composite material. The body 
has a face, a sole, a croWn, a ribbon juXtaposed by the sole 
and the croWn, a heel end and a toe end. The golf club head 
also has a Weight strip composed of a material having a 
density greater than the composite material. The Weight strip 
is disposed on the ribbon. 

[0016] Another aspect of the present invention is a com 
posite golf club head having multiple Weight strips in a 
ribbon section of the club head. The golf club head has a 
body having a holloW interior and composed of a composite 
material. The body has a face, a sole, a croWn, a ribbon 
juXtaposed by the sole and the croWn, a heel end and a toe 
end. The golf club head also has a plurality of Weight strips. 
Each of the plurality of Weight strips is composed of a 
material having a density greater than the composite mate 
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rial. Each of the plurality of Weight strips is disposed on the 
ribbon. Each of the Weight strips is shaped to occupy a 
predetermined space Within the ribbon. The number of 
Weight strips may range from tWo to ?fty, preferably tWo to 
ten, and most preferably three. 

[0017] Yet another aspect of the present invention is a 
method for producing a composite golf club head having a 
Weight strip embedded in its ribbon. The method includes 
placing layers of plies of pre-preg sheets in a mold. The 
mold has the shape of a golf club head having a face, a sole, 
a croWn, a ribbon juxtaposed by the sole and the croWn, a 
heel end and a toe end. The method also includes placing a 
Weight strip in the ribbon area of the mold. The method also 
includes curing the layers of plies pre-preg sheets and 
Weight strip to create a golf club head composed of a 
composite material With a Weight strip therein. 

[0018] Having brie?y described the present invention, the 
above and further objects, features and advantages thereof 
Will be recogniZed by those skilled in the pertinent art from 
the folloWing detailed description of the invention When 
taken in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0019] FIG. 1 is a top plan vieW of a golf club head of the 
present invention. 

[0020] FIG. 2 is a rear vieW of the golf club head of FIG. 
1. 

[0021] FIG. 3 is a toe end vieW of the golf club head of 
FIG. 1. 

[0022] FIG. 4 is a heel end vieW of the golf club head of 
FIG. 1. 

[0023] FIG. 5 is a cross-sectional vieW of the golf club 
head of FIG. 1 along line 5-5. 

[0024] FIG. 6 is a cross-sectional vieW of the golf club 
head of FIG. 1 along line 6-6. 

[0025] FIG. 7 is a cross-sectional vieW of the golf club 
head of FIG. 1 along line 7-7. 

[0026] FIG. 8 is a cross-sectional vieW of the golf club 
head of FIG. 1 along line 8-8. 

[0027] FIG. 9 is an exploded vieW of the golf club head 
of the present invention. 

[0028] FIG. 9A is an exploded vieW of an alternative 
embodiment of the golf club head of the present invention. 

[0029] FIG. 9B is an exploded vieW of another alternative 
embodiment of the golf club head of the present invention. 

[0030] FIG. 9C is an exploded vieW of yet another alter 
native embodiment of the golf club head of the present 
invention. 

[0031] FIG. 10 is a perspective vieW of a three-piece mold 
for fabricating the golf club head of the present invention. 

[0032] FIG. 11 is an isometric vieW of a golf club head 
Within a mold. 

[0033] FIG. 12 is a cross-sectional vieW of a mold during 
fabrication of a golf club head of he present invention. 
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[0034] FIG. 13 is a cross-sectional vieW of a golf club 
head of the present invention Within a mold. 

DETAILED DESCRIPTION 

[0035] As shoWn in FIGS. 1-4, a golf club head of the 
present invention is generally designated 20. The club head 
20 may be a fairWay Wood or a driver. The club head 20 has 
a body 22 that is generally composed of a composite 
material such as plies of carbon pre-preg sheets. The body 22 
has a croWn 24, a face 26, a sole 28 and a ribbon 30 
juxtaposed by the sole 28 and the croWn 24. The ribbon 30 
generally extends from a toe end 32 to a heel end 34. The 
ribbon 30 generally begins at one end of the face 26 and ends 
at an opposite end of the face 26. A rear 36 of the body 22 
is opposite the face 26 and is de?ned by portions of the 
ribbon 30, the croWn 24 and the sole 28. The ribbon 30 
increases the volume of the club head 20 and also assists in 
creating a club head 20 With a higher moment of inertia as 
described in greater detail beloW. Also, at the heel end 34 of 
the club head 20 is a hosel 38 With a shaft opening 39 for 
insertion of a shaft therein. 

[0036] As shoWn in FIGS. 5-8, the club head 20 has a 
Weight strip 40 disposed in the ribbon 30 of the club head 20. 
The Weight strip 40 is preferably embedded Within layers of 
the plies of pre-preg 41a-b as described in greater detail 
beloW. A sole plate 42 is attached to the sole 28 of the body 
22. 

[0037] As shoWn in FIG. 8, sole plate 42 may be integral 
With the hosel 38 forming a sole plate hosel integral piece 43 
that is incorporated into the club head 20. The hosel 38 lies 
Within the holloW interior 44 of the club head 20. Preferably, 
the club head 20 has a holloW interior 44, hoWever, the 
lightWeight of the composite body 22 alloWs for numerous 
manipulations in placement of Weight, foam, sound enhanc 
ing devices and the like Within the holloW interior 44. 

[0038] As shoWn in FIG. 9, the sole plate hosel integral 
piece 43 is inserted into a sole cavity that is shaped to 
accommodate the sole plate 42. The hosel 38 is inserted 
through a hosel aperture 50 to connect With the shaft opening 
39 for placement of a shaft therethrough. A sole plate 
aperture 52 alloWs for access to the holloW interior 44 
through the sole 28 Which is utiliZed for fabrication of club 
head 20 as described beloW. In a preferred embodiment, the 
sole plate hosel integral piece 43 is composed of a stainless 
steel material. The sole plate hosel integral piece 43 is 
further described in US. Pat. No. 6,244,976, ?led on Dec. 
29, 1999, and entitled Integral Sole Plate And Hosel For A 
Golf Club Head, Which is hereby incorporated in its entirety. 

[0039] The Weight strip 40 is preferably composed of a 
metal material such as copper, tungsten, steel, aluminum, 
tin, silver, gold, platinum, or the like. A preferred metal is 
copper. The Weight strip 40 has a density greater than the 
composite material of the body 22. Preferably, the Weight 
strip 40 extends from approximately the heel end 34 of the 
face 26 through the rear 36 to the toe end 32 of the face 26. 
HoWever, the Weight strip 40 may only extend along the rear 
36 of the ribbon 30, the heel end 34 of the ribbon 30, the toe 
end 32 of the ribbon 30, or any combination thereof. 
Preferably, the Weight strip 40 occupies the majority of area 
of the ribbon 30. HoWever, the Weight strip 40 may only 
occupy a small area of the ribbon 30. 
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[0040] In preferred embodiment, the Weight strip 40 is a 
single piece co-cured to the ribbon 30. However, the Weight 
strip 40 may be tWo, three, four, or more pieces co-cured to 
the ribbon and extending along a portion of the ribbon 30. 
The multiple piece Weight strip 40 may be partitioned 
horiZontally or vertically. For eXample, as shoWn in FIG. 
9A, three separate Weight strips 40a-c are positioned in the 
toe end 32 of the ribbon 30, the rear 36 of the ribbon 30, and 
the heel end 32 of the ribbon 30. 

[0041] In an alternative embodiment as shoWn in FIG. 9B, 
three separate Weight strips 40a-c are parallel to each other 
and eXtend along substantially the entire length of the ribbon 
30. In yet another alternative embodiment shoWn in FIG. 
9C, multiple Weight strips 40a-j are evenly distributed along 
the entire length of the ribbon 30. Those skilled in the 
pertinent art Will recogniZe that numerous variations for the 
Weight strip 40 are possible Without departing from the 
scope and spirit of the present invention. 

[0042] As previously stated, the preferred composite 
material is plies of carbon pre-preg sheets. Plies of pre-preg 
composite sheets are manufacby pulling strands of ?ber in a 
parallel motion, preferably carbon or glass ?ber, through a 
resin ?lm and alloWing the resin to partially cure or “stage”. 
When the resin is partially staged, the resin holds the ?bers 
together such that the ?bers form a malleable sheet With all 
of the ?bers in a speci?c orientation relative to an edge of the 
sheet. Exemplary carbon pre-preg ?ber sheets may be 
obtained from NeWport Composites of Santa Ana, Calif., 
Fiberite Inc. of Green TeX., or HeXcel Inc. of Pleasonton, 
Calif. Alternatively, the layers 41a-c of the composite body 
22 may comprise a plurality of plies of composite ?ber 
Without any resin, each typically comprising a continuous 
?ber braid or mat, that are used to make a dry reinforcement 
preform, as described in US. Pat. No. 6,010,411, ?led on 
Oct. 23, 1997, Which is hereby incorporated by reference in 
its entirety. 

[0043] The composite body 22 may include one or more 
plies of pre-preg that de?ne structurally the various Walls of 
the golf club head 20. Stated differently, the plies of pre-preg 
composite sheet are selected and included in the various 
Walls of the golf club head 20 based upon the structural 
characteristics desired for a ?nished golf club head. As Will 
be understood by those skilled in the art, the simpli?ed 
arrangement of plies shoWn in the ?gures is merely demon 
strative of one con?guration that a designer might select. 
Numerous other con?gurations may, of course, be utiliZed 
depending upon the desired structural characteristics of the 
golf club head 20. One such con?guration is set forth in US. 
Pat. No. 6,248,025, ?led on Dec. 29, 1999, entitled Com 
posite Golf Club Head And Manufacturing Method, Which 
is hereby incorporated by reference in its entirety. 

[0044] The forming mold may be male or female, 
although female forming molds are prespreferred. As shoWn 
in FIG. 10, the mold 60 is composed of three pieces, a sole 
piece 62, a croWn piece 64 and a face piece 66, Which are 
brought together during the molding process. The face piece 
66 may be attached to the croWn piece 64 prior to placement 
of the plies thereon. The sole piece 62 has a main cavity 68 
With a sole plate bulge 70 and a ribbon section 72. The sole 
piece 62 also has a front opening 74. The face piece 66 has 
a face projection 76 that is placed in the front opening of the 
sole piece 62. The croWn piece 64 has a croWn cavity 78. 
The sole piece 62 also has a bladder port 82. 
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[0045] The plies of pre-preg 41a-b and the Weight strip 40 
are applied to the forming mold 60 in a predetermined 
manner to create a preform. Preferably, one or more layers 
of plies of pre-preg 41b having a selected shape and mass are 
?rst applied to predetermined locations on the forming mold 
60. The Weight strip 40 is then placed Within the ribbon 
section 72 of the sole piece 62. Then, additional plies of 
pre-preg 41a are applied over the Weight strip 40, thereby 
resulting in the Weight strip being embedded in the ribbon 30 
of the composite body 22 of the preform. 

[0046] Alternatively, additional plies of pre-preg 41a-c are 
not placed over the Weight strip 40, resulting in the Weight 
strip 40 having one surface co-cured to the interior Wall of 
the ribbon 30 of the body 22, and another surface eXposed 
to the holloW interior 44. Plies of pre-preg 41a-c are placed 
over the face bulge 76, the croWn cavity 78 and the sole 
cavity 68, and then the pieces are assembled together. 

[0047] Because the golf club head 20 comprises a subs 
tanenclosed composite body 22 having a holloW core 44, it 
may be necessary to make a preform in tWo or more separate 
pieces or sections, Which may be assembled and cured into 
a ?nished golf club head 20. 

[0048] As shoWn in FIG. 12, once the pieces of the mold 
60 are assembled together, an in?atable bladder 90, prefer 
ably made from lateX, silicone, or similar materials, may be 
introduced into the holloW core 44, through the port opening 
82. The resulting opening 52 of the golf club head 20 is 
covered by the sole plate 42. Once the bladder 90 has been 
positioned Within the holloW core 44 of the preform, a 
source of pressuriZed gas (not shoWn) may be attached by a 
gas line to the bladder 90, and the bladder 90 may be in?ated 
Within the holloW core 44. The bladder 90 thereby engages 
the inside surfaces of the preform, forcing the plies of 
pre-preg 41a-c and the Weight strip 40 against the inner Wall 
of the mold 60. The mold 60 may then be heated at a 
predetermined temperature for a selected period of time, i.e., 
a time suf?cient to alloW proper curing of the resin Within 
the plies of pre-preg 41a-c and Weight strip 40. After 
depressuriZing, the bladder 90 may be removed through the 
port opening, and the golf club head 20 may be removed 
from the mold 60. The ?nished golf club head 20 Within the 
mold 60 is shoWn in FIGS. 11 and 13. 

[0049] Those skilled in the art Will appreciate that, 
depending upon the type of resin used, curing temperatures 
may range from 250° to 800° F., the requisite curing time 
may range from a feW minutes (for eXample, in the case of 
a “quick cure” epoXy or a thermoplastic resin) to 1.5 hours, 
and the pressure applied via the lateX or silicone bladder 90 
may range from 100 to 300 psi. 

[0050] From the foregoing it is believed that those skilled 
in the pertinent art Will recogniZe the meritorious advance 
ment of this invention and Will readily understand that While 
the present invention has been described in association With 
a preferred embodiment thereof, and other embodiments 
illustrated in the accompanying draWings, numerous 
changes, modi?cations and substitutions of equivalents may 
be made therein Without departing from the spirit and scope 
of this invention Which is intended to be unlimited by the 
foregoing eXcept as may appear in the folloWing appended 
claims. Therefore, the embodiments of the invention in 
Which an eXclusive property or privilege is claimed are 
de?ned in the folloWing appended claims. 
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We claim as our invention: 

1. A method for producing a golf club head, the method 
comprising: 

placing a pre-preg material in a mold, the mold having the 
shape of a golf club head having a face, a sole, a croWn, 
a ribbon juxtaposed by the sole and the croWn, a heel 
end and a toe end; 

placing a Weight strip in the ribbon area of the mold; and 

curing the pre-preg to create a golf club head composed 
of a composite material. 

2. The method according to claim 18 further comprising 
placing a layer of pre-preg material over the Weight strip 
prior to curing. 

3. The method according to claim 18 Wherein curing the 
pre-preg comprises: 

in?ating a bladder Within the mold to a predetermined 
pressure; and 

heating the mold to a predetermined temperature. 
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4. The method according to claim 18 further comprising 
placing a sole plate on the sole of the golf club head 
composed of a composite material, the sole plate having a 
hosel tube integral thereWith, the sole plate disposed Within 
an aperture in the sole of the body, the sole plate composed 
of a material having a density greater than the composite 
material. 

5. The method according to claim 20 Wherein the prede 
termined temperature for heating is in the range of 250° F. 
to 400° F., and the predetermined pressure is in the range of 
100 psi to 200 psi. 

6. The method according to claim 18 Wherein the Weight 
strip is composed of a copper material. 

7. The method according to claim 18 Wherein the Weight 
strip is composed of a tungsten material. 

8. The method according to claim 18 Wherein the Weight 
strip eXtends from the toe end of the ribbon to the heel end 
of the ribbon. 


