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(57) ABSTRACT 

A golf club shaft is formed With an elongated body using a 
combination of ?ber-reinforced plastics and metal-coated 
?bers to obtain the optimally characterized golf club for a 
particular player. In one embodiment, a sheet-rolled or 
?lament Wound core is covered by a ?lament Wound outer 
layer having at least one ply including metal-coated ?bers. 
The ?bers can be metal-coated With metals such as: nickel, 
titanium, platinum, Zinc, copper, brass, tungsten, cobalt, 
gold or silver. The use of metal-coated ?bers alloWs the use 
of combinations of ?ber reinforced plastic and metal-coated 
?bers in producing golf shafts With optimum performance 
properties. For example, the use of metal-coated ?bers 
alloWs the addition of Weight to the shaft Without signi? 
cantly in?uencing its longitudinal or torsional rigidity. In 
alternate embodiments, speci?c placement of the metal 
coated ?bers is possible to add Weight to predetermined 
points in the shaft to shift the ?eX and balance points Without 
varying the shaft’s torsional properties and While providing 
the optimum ?eX for a given golf club design. In a still 
further example, tWo or more types of metal-coated ?bers 
can be used at different portions on the shaft. 
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GOLF CLUB SHAFT WITH CONTROLLABLE 
FEEL AND BALANCE USING COMBINATION OF 

FIBER-REINFORCED PLASTICS AND 
METAL-COATED FIBER-REINFORCED PLASTICS 

[0001] This application claims priority to provisional 
application serial No. 60/090,743 ?led Jun. 24, 1998 and 
provisional application serial No. 60/118,886 ?led Feb. 5, 
1999. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to the ?eld 
of golf club shafts. In particular, the present invention 
involves the use of metal coated ?bers in forming composite 
golf club shafts to provide controllable feel and balance. 

BACKGROUND OF THE INVENTION 

[0003] Frequently a golfer’s goal is to send the golf ball a 
greater distance, or, When fatigue or age are factors, to 
maintain a certain hitting distance. Although traditional golf 
club shafts are made from steel, there is a need for golf clubs 
Which are lighter and specialiZed alternatives to steel in 
order to achieve these goals. Graphite shafts have reduced 
Weight, greater ?eX and strength than steel, providing ben 
e?ts such as vibration dampening on mis-hits, greater dis 
tance and reduced physical stress on the Wrist, shoulder and 
elboW. Accordingly, graphite shafts are gaining in accep 
tance. Traditionally hoWever, graphite shafts have suffered 
from inconsistent manufacturing, higher costs, eXtra torque, 
a soft feel and higher breakage rates, particularly around the 
club head connection or hosel. 

[0004] Graphite golf clubs have been made from many 
different materials and recently have become available in 
different combinations of composites using ?ber reinforced 
plastics and metals. Composite graphite shafts have nor 
mally been made by either a sheet-rolling method or a 
?lament Winding method. 

[0005] In the sheet-rolling or sheet-Wrapping method, 
carbon, glass or other ?bers are impregnated With a plastic 
resin and placed in a parallel matrix to form a broad sheet or 
prepreg. The prepreg is then cut into smaller sheets similar 
to a tapered ?ag shape With all of the ?bers at a particular 
angle to the aXis of the intended mandrel, the angle can be 
betWeen 0° and 90°. These ?ags are then rolled around a 
mandrel to form various layers or plies. The layers are then 
cured to form a composite and the mandrel is removed. 

[0006] In the ?lament Winding method, ?bers are collected 
into groups called “toWs” and each toW is impregnated With 
resin and Wrapped around the mandrel to form the layers 
prior to curing. Filament Winding generally results in an 
improved shaft With greater consistency in manufacture. The 
resulting shafts are substantially lighter than traditional 
metal shafts. 

[0007] Preferably a golf club including the shaft and head 
should be “tuned” or customiZed to a particular player in 
terms of Weight, balance, torque, impact strength and Hex. 
Composite shafts have been criticiZed, among other reasons, 
as dif?cult to tune for particular players. For eXample, 
sheet-Wrapped shafts have been criticiZed as providing too 
much torque to the ball, While ?lament Wound shafts have 
been criticiZed as having greater breakage rates. 
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[0008] Moreover, a shaft’s Weight, balance, impact 
strength and ?eX are interdependent so that attempting to 
adjust one characteristic frequently has undesired effects on 
other attributes. For eXample, including a suf?cient number 
of carbon-?ber layers to achieve a desired Weight can make 
the shaft too thick, effecting its stiffness and balance. It 
Would be desirable to customiZe particular attributes of a 
shaft While maintaining the desirable characteristics of 
graphite composites and not negatively impacting other 
attributes of play. 

[0009] As some attempts to solve these problems, metals 
have been used in conjunction With composite shafts, but the 
combinations of materials and composites have not had the 
desired results. Use of metal reinforcement to date has 
consisted of using extruded tubing, amorphous metal tape 
Wound as one or more layers of the shaft, or plating added 
to the outer layer of the shaft. These hybrid shafts, using 
combinations of ?ber-reinforced plastics and metals, have 
yet to achieve Widespread use due to higher material and 
production costs Without signi?cant performance improve 
ment. While achieving one favorable effect, the Weight, 
placement or design of the metals often effects other 
attributes undesirably. 

[0010] One eXample of such an attempt is illustrated in 
US. Pat. No. 5,601,892 issued to McIntosh. McIntosh 
suggests sheet-rolled holloW rods formed With non-coated 
sheet-rolled inner plies covered by one or tWo plies of 
sheet-rolled nickel-coated ?ags. McIntosh suggests that the 
?bers in the outer plies be oriented substantially parallel to 
the rod aXis. McIntosh states that this Will increase impact 
strength. McIntosh fails to address the concerns of Weight, 
balance and torque. Although McIntosh mentions to golf 
clubs, McIntosh focuses on ?shing rods and does not address 
many of the speci?c concerns encountered in manufacturing 
golf club shafts. Thus there remains a need for improved golf 
club shafts. 

[0011] The prior art does not alloW for the easy placement 
of Weight or altered Weight designs Within the golf shaft 
Without signi?cantly affecting other shaft performance 
attributes. While sometimes desirable, this is most often not 
the case. 

SUMMARY OF THE INVENTION 

[0012] A golf club shaft is formed With an elongated body 
using a combination of ?ber-reinforced plastics and metal 
coated ?bers to assist in obtaining an optimally character 
iZed golf club for a particular player. Preferably a sheet 
rolled or ?lament Wound core is covered by a ?lament 
Wound outer layer having at least one ply including metal 
coated ?bers. The ?bers can be coated With various metals 
such as nickel, titanium, platinum, Zinc, copper, brass, 
tungsten, cobalt, gold or silver. 

[0013] The use of metal-coated ?bers alloWs the use of 
combinations of ?ber reinforced plastic and metal-coated 
?bers in plies for producing golf shafts With optimum 
performance properties. For eXample, the use of metal 
coated ?bers alloWs the addition of Weight to the shaft 
Without signi?cantly in?uencing its longitudinal or torsional 
rigidity. There has been a Widespread, unsolved demand for 
this type of product. Metal-coated ?bers can be used to 
enhance the feel and sensitivity of the golf club shaft to suit 
the needs of a particular design or player. 
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[0014] In alternate embodiments, speci?c placement of the 
metal-coated carbon ?bers is possible through ?lament 
Winding to add Weight to predetermined points in the shaft 
to shift the ?ex and balance points Without varying the 
shaft’s torsional properties and While still providing the 
optimum ?ex for a given golf club design. In still further 
embodiments, ?bers coated With different metals can be used 
to form different portions of the shaft. 

[0015] It is an object of the invention to provide an 
improved golf club shaft. 

[0016] It is another object of the invention to provide a 
golf club shaft Which includes metal-coated ?bers. 

[0017] It is a further object of a preferred embodiment of 
the present invention to provide a composite graphite golf 
shaft used in forming a golf club Which may be tuned for a 
particular player. 
[0018] Further objects, features and advantages of the 
present invention shall become apparent from the detailed 
draWings and descriptions provided herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] 
[0020] FIGS. 2A and 2B are perspective vieWs of steps in 
a sheet-rolling process. 

[0021] FIGS. 2C and 2D are vieW of sample ?ags used in 
the sheet-rolling process. 

[0022] FIG. 2E is a cross-sectional vieW of a shaft made 
With the sheet-rolling process. 

[0023] FIGS. 3A and 3B are perspective vieWs of the 
process of ?lament Winding used in one embodiment of the 
present invention. 

[0024] FIG. 4 is a perspective vieW of ?lament Winding 
over sheet-rolling Wrapping in one embodiment of the 
present invention. 

FIG. 1 is an illustration of a golf club. 

[0025] FIG. 5 is a longitudinal cut-aWay vieW of a shaft 
according to one embodiment of the present invention. 

[0026] FIG. 6 is a cross-sectional vieW of a shaft accord 
ing to one embodiment of the present invention. 

[0027] FIG. 7 is an alternate preferred embodiment of a 
shaft according to the present invention. 

[0028] FIG. 8 is an alternate preferred embodiment of a 
shaft according to the present invention. 

[0029] FIG. 9 is an alternate preferred embodiment of a 
shaft according to the present invention. 

[0030] FIG. 10 is an alternate preferred embodiment of a 
shaft according to the present invention. 

[0031] FIGS. 11A, 11B, 11C and 11D are diagrammatic 
vieWs of layers of a shaft made according to one embodi 
ment of the present invention. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0032] For the purposes of promoting an understanding of 
the principles of the invention, reference Will noW be made 
to the embodiments illustrated and speci?c language Will be 
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used to describe the same. It Will nevertheless be understood 
that no limitation of the scope of the invention is thereby 
intended, such alterations, modi?cations, and further appli 
cations of the principles of the invention being contemplated 
as Would normally occur to one skilled in the art to Which the 
invention relates. 

[0033] The present invention provides an improved golf 
club shaft formed With an elongated body using a combi 
nation of ?ber-reinforced plastics and metal-coated ?bers to 
obtain an optimally characteriZed golf club for a particular 
player. A typical golf club made in accordance With the 
present invention is illustrated in FIG. 1, and includes shaft 
or body 10 With tip or hosel section 12 and butt or grip 
section 14. 

[0034] A sheet-rolling process is illustrated in FIGS. 
2A-2E. In FIG. 2A ?ag or tapered sheet 22 having ?bers at 
an angle, such as 45°, is rolled around a mandrel 15 to form 
a ?rst layer or ply. Next, ?ag 22‘ having ?bers at the opposite 
angle to ?ag 22 is rolled around mandrel 15 and ?rst sheet 
22, as shoWn in FIG. 2B. Additional plies such as 22“ and 
22‘“ in FIGS. 2C and 2D or more angled plies can then be 
rolled to form a sufficient number of layers to reach a desired 
thickness and Weight. Short ?ags, such as ?ag 22‘“, are 
sometimes applied to the tip section for reinforcement 
and/or to provide an oversiZed ?nished section Which may 
be sanded. A cross-section of a six ply shaft is illustrated in 
FIG. 2E included angled ?ags 22 and 22‘, a longitudinal ?ag 
22“, a short ?ag 22‘“ and then a longitudinal ?ag 22“ and a 
short ?ag 22‘“ again. 
[0035] The angle of the ?bers in a ply can range from 0° 
to 90° from the longitudinal axis of the mandrel, although 
intermediate angles in sheet-rolled plies must be balanced 
With a ply having ?bers angled in the opposite direction. 
Flags With longitudinal ?bers (0°) have more effect on ?ex 
and bending strength, While ?bers With higher angles have 
more effect on torque. Once a suf?cient number of layers are 
applied, the shaft is cured and sanded for ?nishing. Shafts 
made With sheet-rolling alone are often criticiZed as 
mechanically inconsistent. 
[0036] Filament Wrapping, as illustrated in FIGS. 3A and 
3B, is a more exact process than sheet-rolling and involves 
precise equipment and control to create a desired shaft. 
Instead of using a sheet 22, one or more resin impregnated 
toWs 24 are individually Wound back and forth around the 
mandrel 15 at an angle to form a layer or ply. AtoW consists 
of a number of individual ?bers. Typical toWs range from 
2,000 to 80,000 ?bers, such as 3K, 6K, 12K, 48K and 80K 
toWs, With preferred toWs having approximately 12,000 
?bers. 

[0037] After a toW is Wound one direction on a shaft, the 
angle of Winding is reversed so that a particular layer or ply 
may have Windings at opposite angles. Normally a number 
of plies form a core With additional ?lament Wound plies 
forming the outer layer. Filament Winding is often computer 
controlled, alloWing precise control of the Winding process 
to change the Winding angle betWeen plies or during a ply, 
to adjust ply thickness and/or to select the placement of 
individual ?bers. Filament Winding also alloWs the intro 
duction of different Weave patterns, helping to control 
Weight and ?ex. Filament Winding results in a higher degree 
of mechanical consistency that sheet-rolling. 
[0038] One example of a hybrid composite, illustrated in 
FIG. 4, has a core of several plies formed on mandrel 15 by 
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sheet-rolling With ?ags such as ?ag 22 and an outer layer of 
several ?lament Wound plies placed over the core using tows 
24. A hybrid composite having a core of sheet-Wrapped 
layers and an outer layer of ?lament Wound layers provides 
more combinations of attributes than sheet-rolling or ?la 
ment Winding alone. The present invention focuses on 
?lament Wound and hybrid composite shafts. 

[0039] In addition to ?lament Wound and hybrid compos 
ite construction, golf shafts made in accordance With the 
present invention take advantage of the properties provided 
by metal-coated ?bers. The ?bers are typically made of 
carbon, glass or other knoWn materials, and are made 
individually in ?lament form, or held in a parallel resin 
matrix to create a sheet or prepreg form, depending on the 
desired result. In the prepreg form, all or a portion of the 
?bers in the parallel matrix may be metal coated. Examples 
of coating metals Which may be used on ?bers include: 
nickel, titanium, platinum, Zinc, copper, brass, tungsten, 
cobalt, gold and silver. In addition to different visual effects, 
various metals, such as copper and nickel, have varying 
attributes and are used in different proportions to provide 
different degrees of Weight, strength, and vibration absorp 
tion. 

[0040] The metal coating may be vapor deposited on the 
?bers; alternately the metal coating may be electroplated 
onto the ?bers. The metal coating may bond to the ?bers or 
form sheaths around them. By Way of illustration, the 
metallic coating may have a thickness betWeen 400 Ang 
stroms and 2.5 microns depending on the desired Weight and 
appearance. Composite Materials L.L.C. of Mamaroneck, 
N.Y. sells certain of these coated ?bers under the trade name 
Compmat. Certain other metal-coated ?bers can be obtained 
from Inco Specialty PoWder Products. Although the percent 
age of metal by Weight may range from 0-99%, a preferred 
range for metal is 10-60% by Weight, With a more preferred 
range being 40-45% by Weight in ?ags for sheet-rolling and 
20-26% by Weight in toWs for ?lament Winding. 

[0041] As illustrated in FIGS. 5 and 6, embodiments of 
the invention include core 20 covered by outer layer 25. In 
one embodiment, a composite body 10 is made from a 
number of layers sheet-rolled or ?lament Wound or a com 
bination thereof to form core 20, and a number of plies 
?lament Wound over core 20 to form outer layer 25. Typi 
cally there are about 4-10 plies in a composite body 10. 

[0042] In one embodiment, the shaft includes metal coated 
?bers in core 20 and outer layer 25. As an alternate to having 
metal-coated ?bers in the core and outer layer, a limited 
number such as one to three of the plies in outer layer 25 
may include toWs With metal-coated ?bers. When each 
metal-coated toW is added uniformly to the ?nal shaft, 
additional Weight is added uniformly, changing the feel, but 
not having a substantial effect on other properties such as 
?ex, torque, bending or impact strength. 
[0043] By Way of further illustration, FIGS. 11A-11D 
shoW diagrammatic vieWs of the plies used in one embodi 
ment 100 of the present invention. Non-metal-coated toWs 
are ?lament Wound at 45° to form ?rst ply 110. First ply 110 
is covered With second ply 112 of non-metal-coated toWs 
?lament Wound at an angle of 10°. Alongitudinal or 0° ?ag 
114 is then sheet-rolled around second ply 112. A top or 
outer ply 116 of metal-coated toWs is ?lament Wound over 
?ag 114 at an angle betWeen 5° and 25°. The shaft is then 
?nished by curing, sanding and painting. 
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[0044] In alternate embodiments, illustrated in FIGS. 7 
and 8, metal-coated ?bers can be ?lament Wound non 
uniformly to be added to speci?c, desired portions of the 
shaft. For example, metal-coated ?bers can be added to the 
loWer portion of the shaft near hosel section 12, up to 
approximately one-third of the shaft, loWering the balance 
and ?ex point of the shaft, and increasing the Weight and 
strength at the hosel connection. Conversely, metal-coated 
?bers can be added near grip section 14 of the shaft, up to 
approximately one-third of the shaft, to raise the balance, 
?ex points and Weight. 

[0045] In further embodiments, With one example illus 
trated in FIG. 9, the same or different metal coated ?bers are 
added to only particular portions of the shaft. For example, 
?bers coated With a ?rst metal 26 are applied to grip section 
14 While ?bers coated With a second metal 24 are applied to 
hosel section 12 to adjust the Weight, ?ex points, torque, and 
strength and to provide a unique look. In one example, 
copper coated ?bers are added to hosel section 12 While 
nickel coated ?bers are added to grip section 14. 

[0046] The particular vibration, feel, torque, ?ex and over 
all Weight of a club can be tuned by varying the percentage 
and thickness of the metal ?bers in each layer. Additionally, 
the precise control in the ?lament Winding process assists in 
customiZing a shaft to an individual golfer’s preference or 
needs by concentrating or reducing the metal-coated ?ber 
percentage in speci?c areas to add Weight to predetermined 
points on the shaft, tuning the balance point. 

[0047] The metal also absorbs part of the impact force 
during use to reduce shock transmitted to the user and to 
minimiZe stress and cracking in the shaft. In another 
embodiment, shafts may be manufactured to form a shaft 10‘ 
With tWo ?ex points 50 and 52, illustrated in FIG. 10, such 
as in US. Pat. No. 5,496,028 issued Mar. 5, 1996 to Chien, 
hereby incorporated by reference. 

[0048] In some embodiments, a diamond Weave is used 
With the ?lament Winding to add a diamond appearance to 
the shaft. As a decorative and protective feature to assist 
With ?nishing, a scrim layer may optionally be placed as an 
outer mask on a shaft and may be clear or include a design. 

[0049] While the invention has been illustrated and 
described in detail in the draWings and foregoing descrip 
tion, the same is to be considered as illustrative and not 
restrictive in character, it being understood that only the 
preferred embodiment has been shoWn and described and 
that all changes and modi?cations that come Within the spirit 
of the invention are desired to be protected. 

What is claimed is: 
1. Acomposite golf club shaft formed from a body having 

multiple ?ber reinforced graphite plies, comprising: 

a) a core formed of one or more ?lament Wound or 
sheet-rolled ?ber reinforced graphite plies; 

b) at least one sheet-rolled ?ber reinforced ply rolled 
around said core; 

c) an outer layer formed around said sheet-rolled ply 
around said core including at least one ?lament Wound 
ply having metal-coated ?bers. 

2. The composite golf club shaft of claim 1 Wherein said 
metal-coated ?bers in said at least one ?lament Wound ply 
in said outer layer are coated With a metal chosen from the 
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group consisting of: nickel, titanium, platinum, Zinc, copper, 
brass, tungsten, cobalt, gold and silver. 

3. The composite golf club shaft of claim 2 Wherein said 
rnetal-coated ?bers in said at least one ?larnent Wound ply 
in said outer layer are coated With nickel. 

4. The composite golf club shaft of claim 2 Wherein said 
rnetal-coated ?bers in said at least one ?larnent Wound ply 
in said outer layer are coated With copper. 

5. The composite golf club shaft of claim 2 Wherein said 
core is formed of non-rnetal-coated ?ber plies. 

6. The composite golf club shaft of claim 5 Wherein said 
at least one sheet-rolled ply rolled around said core is formed 
of non-rnetal-coated ?bers. 

7. The composite golf club shaft of claim 6 Wherein said 
at least one rnetal-coated ?larnent Wound ply in said outer 
layer has a metal content betWeen about ten percent and 
about siXty percent by Weight. 

8. The composite golf club shaft of claim 7 Wherein said 
at least one rnetal-coated ?larnent Wound ply in said outer 
layer has a metal content betWeen about tWenty percent and 
about tWenty-siX percent by Weight. 

9. The composite golf club shaft of claim 8 Wherein said 
at least one rnetal-coated ?larnent Wound ply in said outer 
layer is Wound at an angle betWeen about ?ve degrees and 
about tWenty-?ve degrees from the longitudinal aXis of the 
body. 

10. A composite golf club shaft formed from a body 
having multiple ?ber reinforced graphite plies, comprising: 

a) a core formed of one or more ?larnent Wound or 

sheet-rolled ?ber reinforced plies; and 

b) an outer layer formed around said core including at 
least one ?larnent Wound ply having rnetal-coated 
?bers; 

c) Wherein said at least one ?larnent Wound ply With 
rnetal-coated ?bers is Wound to uniforrnly add a pre 
determined amount of Weight to said shaft. 

11. The golf club shaft of claim 10 Wherein said metal is 
chosen from the group consisting of: nickel, titaniurn, plati 
nurn, Zinc, copper, brass, tungsten, cobalt, gold and silver. 

12. The golf club shaft of claim 11 Wherein at least one ply 
in said core includes rnetal coated ?bers. 

13. The golf club shaft of claim 12 Wherein said at least 
one rnetal-coated ?larnent Wound ply in said outer layer is 
Wound in a diamond pattern. 

14. The golf club shaft of claim 11 Wherein said metal is 
vapor deposited on said ?ber. 

15. The golf club shaft of claim 11 Wherein said metal is 
plated onto said ?ber. 

16. The golf club shaft of claim 11 Wherein said metal is 
nickel. 

17. The golf club shaft of claim 11 Wherein said metal is 
copper. 
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18. A composite golf club shaft having a grip portion and 
a hosel portion and formed from multiple ?ber reinforced 
graphite plies, comprising: 

a) a core formed of one or more ?larnent Wound or 

sheet-Wrapped ?ber plies; and, 
b) an outer layer formed around said core including at 

least one rnetal-coated ?larnent Wound ply; 

c) Wherein said at least one rnetal-coated ?larnent Wound 
ply in said outer layer is Wound to non-uniforrnly 
concentrate a predetermined amount of Weight in a 
predetermined location on said shaft. 

19. The golf club shaft of claim 18 Wherein said metal is 
chosen from the group consisting of: nickel, titaniurn, plati 
nurn, Zinc, copper, brass, tungsten, cobalt, gold and silver. 

20. The golf club shaft of claim 19 Wherein said prede 
terrnined amount of Weight is concentrated in the grip 
portion of said shaft. 

21. The golf club shaft of claim 19 Wherein said prede 
terrnined amount of Weight is concentrated in the hosel 
portion of said shaft. 

22. A composite golf club shaft having a grip portion and 
a hosel portion and formed from multiple ?ber reinforced 
graphite plies, comprising: 

a) a core formed of one or more ?larnent Wound or 

sheet-Wrapped ?ber plies; and, 
b) an outer layer around said core, said outer layer 

including 
i) a ?rst ?larnent Wound portion including ?larnents 

coated With a ?rst metal and Wound to concentrate a 
?rst predetermined amount of Weight in a ?rst loca 
tion on said shaft; and, 

ii) a second ?larnent Wound portion including ?larnents 
coated With a second metal and Wound to concentrate 
a second predetermined amount of Weight in a sec 
ond location on said shaft; 

c) Wherein said ?rst metal is different from said second 
metal. 

23. The golf club shaft of claim 22 Wherein said ?rst and 
second metals are chosen from the group consisting of: 
nickel, titaniurn, platinurn, Zinc, copper, brass, tungsten, 
cobalt, gold and silver. 

24. The golf club shaft of claim 23 Wherein said ?rst metal 
is nickel. 

25. The golf club shaft of claim 24 Wherein said second 
metal is copper. 

26. The golf club shaft of claim 25 Wherein said ?rst 
location is said grip portion. 

27. The golf club shaft of claim 26 Wherein said second 
location is said hosel portion. 

* * * * * 


