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(57) ABSTRACT 

A hosel set for a golf club is provided that contains a plurality 
of hosels that can be used interchangeably and removably 
with one or more golf club heads to secure a shaft to the golf 
club heads. The hosels vary in length while maintaining the 
same weight. Mating, curved Surfaces are provided on the 
hosel and the golf club head to facilitate ease of bending and 
to reduce binding and gapping between the hosel and the golf 
club head. 
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GOLF CLUB, HEADS WITH 
INTERCHANGEABLE HOSELS 

RELATED APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 12/475,636, filed on Jun. 1, 2009, which 
is a divisional of U.S. application Ser. No. 1 1/621,754, now 
U.S. Pat. No. 7,553,240, filed on Jan. 10, 2007, the disclo 
sures of which are all incorporated by reference herein in their 
entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates to golf clubs. In par 
ticular, the present invention relates to improved hosels for 
golf club heads. 

BACKGROUND OF THE INVENTION 

0003. In general, a golf club, eitheran iron-style or wood 
style club, includes a golf club head that is attached to a shaft 
through a hosel disposed at or near the heel of the golf club 
head. The hosel is normally formed integral with a cast club 
head of the iron or so-called metal wood type to extend 
generally upwardly at an appropriate angle from the heel end 
of the golf club head. The hosel is suitably cast or machined 
to define an open-ended and generally cylindrical, upwardly 
open hosel bore. 
0004. In order to provide improved characteristics in the 
golf club head such as increasing the overall size of the club 
head, expanding the Sweet spot, enhancing the moment of 
inertia and optimizing the club head center of gravity loca 
tion, modifications have been made to the hosel portion of 
golf clubs. Certain golf club arrangements use inserts or other 
structures in conjunction with the hosel to change properties 
of the golf club. 
0005 For example, U.S. Pat. No. 6,431,993 is directed to 
a hosel interface that is inserted in a hosel that has been 
formed integral with a club head. The hosel interface includes 
various sections including an insertable section that is 
inserted into the hosel, a shaft receptacle opposite the insert 
able section for receiving the shaft and an integral bendable 
section between the shaft receptacle and the insertable sec 
tion. An exterior shoulder is provided between the bendable 
section and the insertable section, and the bendable section is 
bent to alter the angle between the club head and the shaft. 
Although the hosel interface provides for a degree of adjust 
ment of the angle between the shaft and the club head, the 
hosel is still formed integrally with the club head and the 
hosel interface is a separate structure that adds additional 
weight to the club that could adversely affect the moment of 
inertia (MOI) and center of gravity of the golf club. In addi 
tion, the shaft does not extent into the hosel, creating a poten 
tially weakened area adjacent the club head that could lead to 
increased and undesirable flex at the shaft and club head 
interface. 
0006. Other attempts at varying the angles between the 
shaft and the club head utilize interchangeable hosels. For 
example, U.S. Pat. No. 6,769.994 is directed to interchange 
able hosels for golf clubs to customize the golf club for the 
purposes of shot control. A plurality of hosels is provided, and 
each hosel contains a shaft receiving opening. The angle and 
direction at which the opening extends from a pivot point is 
adjusted to customize the golf club assembly for each indi 
vidual golfer. Therefore, each one of the plurality of hosels 
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offers a different longitudinal angle, Such as the face angle, 
and a different lie angle. The hosel is securely retained within 
a bore in the golf club head using suitable adhesives. How 
ever, the hosels are relatively large and heavy structures that 
add weight to the heel of the club. In addition, each hosel 
represents a single, distinctangle that cannot be changed once 
the hosel is inserted. Moreover, the hosel is attached using 
adhesives, which makes the replacement of the existing hosel 
more difficult. 
0007 U.S. Pat. Nos. 5,851,155 and 5,951,411 are directed 
to golf clubs having interchangeable shafts and interchange 
able hosels. The hosel includes a plug member that is received 
within an opening in the heel of the club head. The plug 
member includes a threaded opening for receiving a screw to 
secure the hosel to the club head. The hosel is selected to 
provide a desired club lie angle and club face angle. Again, the 
hosel represents a large structure that adds significant weight 
to the heel end of the club head. In addition, each hosel 
represents a single, distinct shaft angle. Therefore, a large 
number of hosels will be required to provide for significant 
variety in shaft angles. 
0008 Since the hosel presents a substantial off-center 
mass located at the heel end of the club head, attempts to 
optimize balanced weighting of the club head with hosel 
arrangements have been developed to decrease the effects of 
the hosel on the overall weighting of the golf club head. For 
example in commonly owned, co-pending U.S. Patent Appli 
cation Publication No. 2005/0282653, a golf club is disclosed 
that includes a club head having a passage there through from 
the crown to the sole in proximity to the heel. A separate 
bore-through hosel insert is retained within this passage and 
retained therein in known fashion, such as by adhesives. The 
shaft is positioned and retained within the bore-through hosel 
insert. To better control the club head center of gravity and 
moment of inertia, the bore-through hosel insert has a low 
mass. However, the bore-through hosel does not provide for 
adjustments to the angle between the shaft and the club head. 
In addition, by being attached using adhesives, the hosel does 
not provide for ease of removal or interchangeability with 
other hosels. 
0009 Existing attempts at providing for modifications to a 
golf club head typically focus on changes to a single factor, 
e.g. weight or shaft angle, while ignoring other factors. For 
example, adjustments to the hosel of a golf club are made to 
provide for adjustments in the angle between club head and 
the shaft while adversely affecting the weight balance in the 
club head. Other examples provide for light weighthosels but 
not for interchangeable hosels. There remains a need for a 
hosel that provides easy interchangeability of both the hosel 
and the shaft and adjustments to the angle between the club 
head and the shaft through bending without adversely affect 
ing the structure or looks of the golf club. In addition, an 
interchangeable hosel is desired that provides for adjustments 
to the flex or stiffness at the end of the shaft without changing 
the weight characteristics of the golf club. 

SUMMARY OF THE INVENTION 

0010. The present invention is directed to golf clubs hav 
ing golf club heads and interchangeable, removable and 
adjustable hosels for attaching shafts to the golf club heads. In 
one embodiment, a plurality of hosels is provided that can be 
used interchangeably in the golf club heads. Each hosel has 
Substantially the same weight but a different length and con 
struction. The varying lengths of the hosel affect the stiffness 
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of the interface between the club head and the shaft, thereby 
changing the launch conditions of the club. For example, a 
relatively short hosel can be swapped with a relatively long 
hosel in order to change the flexure of the tip-end of the shaft 
both before and during impact between the club head and a 
golfball, thereby changing the launch conditions of the club 
head. 
0011. In one embodiment, a hosel set containing a plural 

ity of hosels is provided, wherein each hosel may have dif 
ferent materials, constructions, thicknesses and arrangements 
while maintaining Substantially equivalent weights. These 
hosels are used in conjunction with a set of golf club heads, 
both iron-type and wood-type golf club heads. Any one of the 
hosels in the hosel set can be selected and inserted into a given 
golf club head to achieve the desired golf club characteristics. 
Interchangeable hosels allow the club maker to change and to 
customize the lie angle, face angle, and cosmetic look of the 
club head, for both performance and aesthetic reasons. 
0012. In one embodiment, the interchangeable hosel is 
removably attached to the club head, for example using a 
two-parts mechanical fastener Such as corresponding male 
and female threads. The threads are disposed within the pas 
sage on the club head to which the hosel is secured and mate 
with corresponding threads that are provided on an exterior 
diameter of each one of the interchangeable hosels. There 
fore, a hosel can be removed as desired and a replacement 
hosel from the hosel set having a different characteristic such 
as length orangle can be substituted without adversely affect 
ing the weighting characteristics of the golf club. By main 
taining Substantially the same weight from hosel to hosel, the 
moment of inertia (MOI) and center of gravity of the club 
head is not significantly affected by changes in other hosel 
characteristics. In addition, the threaded removable hosel 
improves the ease with which the golf club is re-shafted, since 
the hosel and shaft can be unscrewed from the club head to 
provide for easier removal of the hosel from the shaft. In one 
embodiment, the threads that provide for the insertion and 
removal of the hosels may contain a locking mechanism. 
0013. In one embodiment, the hosel is bendable to provide 
for adjustments to the angle between the club head and the 
shaft after the hosel has been inserted into the golf club head. 
In addition, the hosel and club head are shaped to facilitate 
bending without causing binding between the hosel and the 
club head or creating undesirable gaps between the club head 
and the hosel. The hosel and the club head in the vicinity of 
the cavity into which the hosel is inserted have complimen 
tary, generally rounded shapes, for example a ball and socket 
type interface. As the hosel is bent, the complimentary Sur 
faces move with respect to each other without causing gaping 
or binding. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 is a partial cut-away front view of an embodi 
ment of a golf club head and hosel set in accordance with the 
present invention; 
0015 FIG. 2 is a perspective view of an embodiment of an 
interchangeable hosel of the present invention; 
0016 FIG. 3 is a side view of the hosel of FIG. 2: 
0017 FIG. 4 is a view through line 4-4 of FIG.3: 
0018 FIG. 5 is a perspective view of another embodiment 
of an interchangeable hosel of the present invention; 
0019 FIG. 6 is a side view of the hosel of FIG. 5; 
0020 FIG. 7 is a view though line 7-7 of FIG. 6; 
0021 FIG. 8 is a view through line 8-8 of FIG. 6; 
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0022 FIG.9 is a cross-sectional view of an embodiment of 
a removable hosel of the present invention; 
0023 FIG. 10 is a cross-sectional view of an embodiment 
of a hosel and club head with mating Surfaces for bending in 
accordance with the present invention; 
0024 FIG. 11 is a cross-sectional view of another embodi 
ment of a hosel and club head with mating surfaces for bend 
ing in accordance with the present invention; 
0025 FIG. 12 is a graph depicting side spin for the tested 
clubs at various Swing speeds; 
0026 FIG. 13 is a graph depicting face angle for the tested 
clubs at various Swing speeds; 
0027 FIG. 14 is a graph depicting droop angle for the 
tested clubs at various Swing speeds; 
0028 FIG. 15 is a graph depicting launch angle for the 
tested clubs at various Swing speeds; 
0029 FIG. 16 is a graph depicting backspin for the tested 
clubs at various Swing speeds; and 
0030 FIG. 17 is a graph depicting effective loft for the 
tested clubs at various Swing speeds. 

DETAILED DESCRIPTION 

0031 Referring initially to FIG. 1, an exemplary embodi 
ment of a golf club 10 in accordance with the present inven 
tion illustrated. Golf club 10 includes golf club head 12. Golf 
club head can be either an iron-type club head or a wood-type 
club head. As illustrated, golf club head 12 is a metal wood 
type golf club head. Golf club head 12 includes toe 20, heel 24 
opposite toe 20, sole 22, crown 18 opposite sole 22 and club 
face 28 for impacting golf balls. Golf club head 12 also 
includes cavity 26 disposed adjacent heel 24 and running 
generally from crown 18 to sole 22. As illustrated, cavity 26 
runs completely through golf club head 12 from crown 18 to 
sole 22. Alternatively, cavity 26 only runs partially through 
golf club head 12. Cavity 26 includes opening 30 disposed on 
crown 18. Golf club 10 also includes hosel14 disposed within 
cavity 26. Opening 30 is sized to accommodate passage of 
hosel 14 into cavity 26. Hosel 14 is preferably a hollow tube 
or cylinder to accommodate insertion and attachment of shaft 
16. Shaft 16 is inserted through the central opening in hosel 
14 and can be secured therein using, for example, adhesives. 
0032. In accordance with one embodiment, hosel14 is part 
of a hosel set that includes two or more interchangeable and 
removable hosels. Various properties of the hosels are varied 
while holding other properties constant to facilitate changes 
in one aspect or characteristic of the golf club while not 
affecting others. For example, the length of the hosel can be 
varied without changing significantly the weight of the hosel 
and hence to overall weight of the golf club and the location 
of the MOI and center of gravity. In one embodiment, the 
hosel set includes at least two hosels. Each hosel has a differ 
ent or unique length and Substantially the same weight as any 
other hosel in the hosel set. In addition, eachhosel is arranged 
to fit within the same given cavity within the golf club head. 
Therefore, each hosel can be used interchangeably with the 
other hosels to attach a shaft to the golf club head. Suitable 
lengths for each hosel include, but are not limited to, from 
about 0.5 inch to about 8 inches. 
0033 Referring to FIGS. 2-4, an exemplary embodiment 
of a hosel 32 is illustrated. Hosel 32 is arranged as a hollow 
tube having side walls 34 and a central bore 36 sized to 
accommodate shaft 16. As is best shown in FIG. 4, central 
bore 36 has inner diameter 48 and hosel32 has outer diameter 
46. In one embodiment, diameter 48 is about 0.37 inches, and 
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diameter 46 is about 0.5 inches. Although the side walls 34 
can be substantially solid, in one embodiment side walls 34 
contain one or more holes 38. As illustrated, side walls 34 of 
hosel32 contain a plurality of holes 38. Holes 38 are arranged 
to reduce the weight of hosel 32 while still providing the 
desired amount of structure, Support or stiffness. Any number 
of holes 38 can be provided in any suitable shape. Holes 38 
can all be the same size and shape or can be varied in size and 
shape. In one embodiment as illustrated, each hole 38 is an 
elongated, rounded slot having length 44 with rounded ends 
having radius 42. In one embodiment, length 44 is about 1.5 
inches, and radius 42 is about 0.125 inches. 
0034) Hosel 32 has overall length 40. In one embodiment, 
overall length 40 is about 4 inches. Overall length 40 is 
selected based upon the depth of cavity 26 and the length of 
shaft 16 to be covered by the hosel. In general, the unique 
length of each hosel in the hosel set causes the shaft to exhibit 
an associated unique shaft flexure during the Swing of the club 
and at impact between the golf club and a golfball. Therefore, 
longer hosels produce stiffer shaft section(s) at the interface 
between the shaft and the club head. However, each hosel is 
substantially the same weight; therefore, shaft stiffness can be 
modified for the same shaft and club head without changing 
significantly the weight characteristics of the golf club. As 
show in FIGS. 5-8, anotherhosel50 that is part of the hosel set 
is illustrated. Hosel 50 is also arranged as a hollow tube 
having central bore 36 to accommodate a shaft. Hosel has a 
plurality of holes 38 in side walls 34. Holes 38 are also 
arranged as elongated rounded slots having length 44 and end 
radius 42. Again, slot length is about 1.5 inches and radius 42 
is about 0.125 inches. Hosel 50 has overall length 52, which 
in one embodiment is about 8 inches. However, hosel 50 is 
substantially the same weight as hosel32. In one embodiment 
this is accomplished by having an increased number or size of 
holes in the side walls. In addition, the amount of material, 
i.e., the thickness of the side walls, or the type of material can 
be varied to control the weight of the hosel. 
0035 Holes 38 are designed to alter the flexibility of the 
hosel and the shaft once inserted into the hosel. Holes 38 also 
remove the weight from the hoseland to reposition the weight 
to another part of the golf club to improve its mass distribution 
and placement of the center of gravity, e.g., lowering the 
center of gravity and moving it aft. It has been determined that 
up to 13.3 grams of weight can be repositioned to the sole 
plate by using holes 38. A comparative club with an all tita 
nium hosel of similar shape and size can only be repositioned 
about 5.5 grams of weight to the sole plate. The improved 
location of the center of gravity is shown below. 

Club Tested CGy-g ACGy-g CG-C ACGz-fc 

463 cc driver with a hose 1.048 in 0.048 in 0.713 in 0.40 in aft 
with holes 38 lower 
461 cc driver with a solid hose 1.096 in 0.673 in 

where CGy-g is the center of gravity relative to the ground in 
the vertical or y-direction and CG-C is the center of gravity 
relative to the shaft axis in the z-direction. 
0036. As illustrated in FIG. 8, the bottom half of hosel 50 
has side wall or outer diameter 46 and bore or inner diameter 
48. In one embodiment, side wall/outer diameter 46 is about 
0.5 inches, and borefinner diameter 48 is about 0.37 inches. 
As illustrated in FIG. 7, the top half of hosel 50 has side 
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wall/outer diameter 54 and central borefinner diameter 56. In 
one embodiment, side wall diameter 54 is about 0.5 inches 
and bore diameter 56 is about 0.4 inches. Therefore, the 
thickness of the side walls in the top halfare thinner and hence 
weigh less. In addition to decreasing the overall weight of 
hosel50, the weight of hosel 50 is centered toward the bottom 
half. The thickness of the side walls can be constant or vary 
ing, and can have any profile to vary the weight distribution 
and flexural distribution of the hosels. 
0037 Golf clubs utilizing the hosel set of the present 
invention were tested with 4 inch and 8 inch hosels, no hosel 
and a 4 inch hosel that was not securely attached to the golf 
club head. A single golf club head attached to a shaft using 
each one of the four hosel set-ups was attached to a mecha 
nized robotic arm to produce centerface impacts on golfballs 
and to measure various properties of the golf ball at Swing 
speeds ranging from 82 mph to 117 mph. 
0038 FIG. 12 shows the effects of hosel and Swing speed 
on the side spin imparted on the impacted golfballs. Side spin 
is imparted on the golfball by the strike face as a result of the 
angle between the strike face and the golf ball at the point of 
impact. A positive side spin indicates a "closed’ club face and 
corresponds to a hook, i.e., a ball that travels to the left for 
right-handed golfers. Conversely, a negative side spin indi 
cates an “open’ club face and corresponds to a slice, i.e., a ball 
that travels to the right for right-handed golfers. For a given 
set-up, that is a given strike angle, increased flex in the joint 
between the shaft and the golf club head results in an decreas 
ing hook or increasing slice, i.e. the club face will open. This 
is shown in FIG. 12 by the increase in side spin from no hosel 
to 4 inch hosel to 8 inch hosel. An unattached 4 inch hosel 
allows more flex than the attached 4 inch hosel. Also, the 
amount of flex decreases with Swing speed. 
0039 FIG. 13 shows the correlation of side spin to face 
angle under the same testing conditions. Face angle is the 
angle of a wood-type club to the sole line with the shaft bore 
positioned perpendicular to the target, or the position of the 
club face relative to the intended line of the ball's flight. A 
square face aligns directly at the target. For right handed 
golfers, an open face aligns to the right of target and a closed 
face aligns left. An open face typically produces slice shots 
and a closed face typically produces hook shots. As shown in 
FIG. 13, a proper selection of hosel in accordance with the 
present invention can introduce either a hook or a spin to the 
player's spin to compensate for a particular Swing habit. 
Increased side spin relates to a closed face and a more nega 
tive face angle. Conversely, a decreased side spin relates to a 
more open face and a larger face angle. 
0040 FIG. 14 illustrates the effect of hosel length on 
droop angle. Since the club head represents a mass that is not 
aligned with the center of the shaft, the centrifugal force 
generated by the Swinging of the golf club will push this mass 
to align with the shaft. In particular, centrifugal force will 
urge the toe of the club to pivot in the direction of the sole, i.e., 
to droop. Increased stiffness in the joint between the shaft and 
the club face decreases droop and increases droop angle. 
Increased flex, increases droop and decreases droop angle. 
FIG. 14 shows decreased droop for increased hosel length. 
0041. In addition to the club head drooping or pivoting 
from heel to town, the club head can also pivot from sole to 
crown. Increased pivot, that is the crown pivoting backwards 
with respect to the sole and the Swing direction, results in an 
increased launchangle and resulted back spin on the golfball. 
Longer shafts generally display lower launchangles and back 
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spin, although the changes are not as pronounced as for side 
spin or drop. In addition, a four inch hosel and unattached 
hosel show a slight increase in launchangle overnohosel, and 
the eightinchhosel shows a decrease in launchangle at higher 
swing speed. This is illustrated in FIGS. 15 and 16. 
0042. The launch angle and back spin data are in agree 
ment with the effective loft angle shown in FIG. 17. The 
eight-inchhosel, due to its longer length and greater stiffness, 
has a lower effective loft angle at impact. This translates to 
lower launch angle, as shown in FIG. 15, and lower spin, as 
shown in FIG. 16. 
0043. In addition to being interchangeable, exemplary 
embodiments of hosels in accordance with the present inven 
tion can also be removable. Although in one embodiment, a 
given hosel is secured in the cavity of the golf club head using 
an adhesive disposed in the cavity, each hosel is preferably 
releasably or removably secured in the cavity using an appro 
priate type of fastener. In one embodiment, the cavity con 
tains a first part of a two-part mechanical fastener, and each 
one of the hosels comprises a complimentary second part of 
the two-part mechanical fastener. As illustrated in FIG.9, the 
two-part mechanical fastener is a threaded fastener, and the 
cavity contains first set of threads 60. As illustrated, first set of 
threads 60 are generally female threads lining a portion of the 
interior of cavity 26. Each hosel 14 is arranged as a hollow 
tube, and the second part of the two-part fastener is a compli 
mentary second set of threads 62 disposed on an exterior 
surface of the hollow tube, i.e. the male threads. In one 
embodiment, each hosel has substantially the same set of 
male threads. The exact arrangement of the threads, e.g. the 
coarseness, can be varied as desired. 
0044. In one embodiment, the threads alone are used to 
secure the hosel in the cavity, and secure attachment is pro 
vided through adequate tightening of the threads. Alterna 
tively, a self-locking mechanism (not shown) is provided in 
conjunction with the threaded cavity and threaded hosel to 
secure the hosel in the cavity and to minimize loosening of the 
threaded connection. In one embodiment, the locking mecha 
nism includes lockingpins that run longitudinally through the 
threads. The threads have a locking pin that runs longitudi 
nally through the threads. Such locking mechanism for 
threaded connectors is described in U.S. Pat. No. 5,028,191, 
which is incorporated herein by reference in its entirety. Other 
Suitable self-locking devices are available as Long-Lok.R. 
Fasteners Dyna-Thred II, which are commercially available 
from the Long-Lok Fasteners Corporation of Cincinnati, 
Ohio. In these fasteners, the inside diameter of the thread is 
dilated to expand the periphery of the thread. This technique 
forms a close tolerance hole axially into the threaded end of 
the fastener which produces a highly reliable self-locking 
connection. Other self locking mechanisms do not require a 
lockingpin and rely on irregular thread geometry, such as the 
SprinalockTM fasteners available from the Spiralock Corp of 
Madison Heights, Mich. and the A-LockTM fasteners avail 
able from a Shap, Inc. of Hackettstown, N.J. 
0045 Using a two-part mechanical fasteners, such as the 
threaded fasteners described above, to attach hosels to the 
club head minimizes the need for bonding the hosel to the 
club head body with the use of an adhesive. Since golf clubs 
are commonly reshafted, the hosel tube is typically heated to 
as high as 500 F. to break the adhesive bond between the 
shaft and hosel. The heat introduced to the golf club head to 
remove the shaft also damages the hosel/body bond. Using 
threaded fasteners without adhesives eliminates the need for 
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heat and the potential damage to the hosel/body bond. Hosel 
sets in accordance with the present invention lock the hosel 
tube in place, allowing for reshafting without having to break 
the bond between the body and hosel tube. 
0046 Tests were run to determine the amount of torque 
required to install the hosel and the amount of torque required 
to remove the hosel. A threaded hosel with a locking pin 
required 75 in-lb to remove and 175 in-lb to remove. The 
threaded hosel with locking pin and Loctite 2760 Thread 
locker adhesive available from the Henkel Loctite Corpora 
tion of Rocky Hill, Conn., required about 50-75 in-lb to install 
and about 575 in-lb to remove. A threaded hosel with only 
Loctite 2760 required less than about 50 in-lb to install and 
about 575 in-lb to remove. A threaded hosel with Loctite 2760 
and a lockingpin heated to 500°F. could not even be removed 
with 525 in-lb of force. 

0047. In one embodiment, each hosel in the hosel set is 
similar in shape and arrangement, varying only in length. 
Alternatively, each hosel can vary significantly in look, pro 
file, thickness and/or length as long as the hosel can accom 
modate cavity 26. In addition, each hosel can be constructed 
from the same material or from a different material. Suitable 
materials include, but are not limited to, aluminum. In addi 
tion, although illustrated as Substantially straight cylinders, 
each hosel could be varied in shaped and can include pre 
defined bends or curves that impart a desired angle between 
the shaft and the club head. In one embodiment, eachhosel is 
arranged in a shape that imparts a unique lie angle in the golf 
club head. In another embodiment, each hosel is arranged in 
a shape that imparts a unique face angle in the golf club head. 
In addition to providing a predetermined curvature in the 
hosel, each hosel can be constructed to be bendable. There 
fore, the curvature of the hosel and hence the angle between 
the shaft and the golf club head can be customized after the 
hosel is inserted into the cavity. 
0048. As shown in FIG.9, for example, hosel 14 generally 
has a square shoulder. This square shoulder may create bind 
ing and gapping between the hosel and the golf club head 
when the hosel is bent upon impact with golfballs after being 
installed to the club head. Therefore, in one embodiment the 
interface between each hosel and the golf club head is modi 
fied to facilitate or allow bending and to minimize binding 
and gapping. In one embodiment as illustrated in FIGS. 10 
and 11, cavity 26 includes opening 30 to facilitate insertion of 
hosel 14 into cavity 26. Opening 30 includes first contour 80 
and each hosel 14 includes second contour 82 disposed on 
hosel 14 at a location adjacent opening 30 when hosel 14 is 
inserted into cavity 26. Second contour 82 is shaped to com 
pliment first contour 80 such that when hosel 14 is disposed 
within cavity 26 and bent, second contour 82 moves with 
respect to the first contour 80 to reduce gapping between the 
golf club head and the hosel as a result of the bending of the 
shaft. In one embodiment as illustrated in FIG. 10, first con 
tour 80 is a concave contour, and second contour 82 is a 
convex contour. In another embodiment as illustrated in FIG. 
11, first contour 80 is a convex radius, and second contour 82 
is a concave radius. In one embodiment, each hosel 14 also 
includes protrusion 84 adjacent the concave radius or convex 
radius to provide a smooth surface transition from the hosel to 
the golf club head. 
0049 Concave/convex surfaces 80 and 82 can be incorpo 
rated on hosels attached to golf club heads by threaded fas 
teners as shown in FIG. 11 or by adhesives. The bending of 
shaft 16 occurs proximately to the location where the hosels 
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are attached to the golf club heads, for example near the top of 
the threads shown in FIG. 11. The bending of shaft 16 is 
limited by the gap between surfaces 80 and 82. 
0050 Golf clubs in accordance with exemplary embodi 
ments of the present invention include a club head having a 
heel, a toe opposite the heel, a crown, a sole opposite the 
crown, a club face for impact engagement with a golfball and 
a cavity disposed adjacent the heel and passing from the 
crown to the sole. The golf club also includes the hosel set of 
the present invention to attach the shaft of the golf club to the 
golf club head. The hosel set includes two or more of the 
interchangeable hosels as disclosed herein, and each hosel 
can include one or more of the features as disclosed herein 
including interchangeable hosellength with constant weight, 
mating Surfaces for hosel bending and threaded fittings for 
hosel removal. Each hosel preferably has a reduced weight, 
and the reduced weight is moved in the club head to relocate 
the center of gravity of the club head to a more desirable 
location. In one embodiment, the reduced weight of each 
hosel is between about 6 grams and 14 grams. 
0051 While it is apparent that the illustrative embodi 
ments of the invention disclosed herein fulfill the objectives 
of the present invention, it is appreciated that numerous modi 
fications and other embodiments may be devised by those 
skilled in the art. Additionally, feature(s) and/or element(s) 
from any embodiment may be used singly or in combination 
with other embodiment(s) and steps or elements from meth 
ods in accordance with the present invention can be executed 
or performed in any suitable order. Therefore, it will be under 
stood that the appended claims are intended to cover all Such 
modifications and embodiments, which would come within 
the spirit and scope of the present invention. 
What is claimed is: 
1. An elongated cylinder set for a golf club, the elongated 

cylinder set comprising: at least two elongated cylinders, 
each elongated cylinder comprising Substantially the same 
weight as any other elongated cylinder in the elongated cyl 
inderset, wherein each elongated cylinder is capable of being 
interchangeable with the other elongated cylinders, wherein 
said elongated cylinder is adapted to receive a shaft and 
attaches said shaft to the golf club head, and wherein each said 
elongated cylinder is longitudinally straight from end to end. 

2. The elongated cylinder set of claim 1, wherein at least 
one of said elongated cylinder comprises at least one opening 
on its side wall to reduce the weight of said elongated cylin 
der. 

3. The elongated cylinder set of claim 1, wherein each 
elongated cylinder is attached to the shaft by an adhesive. 

4. The elongated cylinder set of claim 3, wherein each of 
said elongated cylinders has a unique length greater than 
about 0.5 inch and less than about 8 inches. 

5. The elongated cylinder set of claim 4, wherein said 
unique length of each of said elongated cylinders is greater 
than about 4 inches and less than about 8 inches. 

6. The elongated cylinder set of claim 5, wherein each of 
said elongated cylinders is bendable. 

7. A golf club head comprising: 
a striking face located at a frontal portion of said golf club 

head; 
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a body connected to an aft portion of said striking face; and 
an elongated cylinder connected to a top Surface of said 

body, near said striking face, adapted to be connected to 
a golf club shaft, said elongated cylinder having a inner 
diameter, an outer diameter, and a total length, 

said inner diameter is substantially similar to an outer 
diameter of a tip end of said golf club shaft; 

said total length of said elongated cylinder is greater than 
about 0.5 inches and less than about 8 inches; 

wherein said elongated cylinder alters a flexibility of said 
tip end of said shaft. 

8. The golf club head of claim 7, wherein said total length 
of said elongated cylinder is greater than about 4 inches and 
less than about 8 inches. 

9. The golf club head of claim 7, wherein said elongated 
cylinder reduced an overall weight of said golf club head by 
about 5.5 grams and about 13.3 grams. 

10. The golf club head of claim 9, wherein said elongated 
cylinder comprises at least one opening on its side wall to 
reduce said overall weight of said elongated cylinder. 

11. The golf club head of claim 11, wherein said elongated 
cylinder is longitudinally straight from end to end. 

12. The golf club head of claim 7, wherein said elongated 
cylinder decreases said flexibility of said tip end of said shaft. 

13. The golf club head of claim 7, wherein said outer 
diameter of said elongated hosel is about 0.5 inches. 

14. The golf club head of claim 13, wherein said inner 
diameter of said elongated hosel is about 0.37 inches. 

15. The golf club head of claim 7, wherein said elongated 
hosel decreases an amount of droop by increasing a droop 
angle of said golf club head. 

16. The golf club head of claim 7, wherein said elongated 
hosel lowers an effective loft angle of said golf club head at 
impact. 

17. A golf club head comprising: 
a striking face located at a frontal portion of said golf club 

head; 
a body connected to an aft portion of said striking face; and 
a hosel connected to a top Surface of said body, near said 

striking face, adapted to be connected to a golf club 
shaft; and 

an elongated cylinder having a inner diameter, an outer 
diameter, and a total length, connected to an upper por 
tion of said hosel, 

said inner diameter is substantially similar to an outer 
diameter of a tip end of said golf club shaft; and 

said elongated cylinder alters the flexibility of said tip end 
of said shaft. 

18. The golf club head of claim 17, wherein said elongated 
cylinder increases the stiffness at said tip end of said shaft. 

19. The golf club head of claim 18, wherein said total 
length of said elongated cylinder is greater than about 4 
inches and less than about 8 inches. 

20. The golf club head of claim 19, wherein said elongated 
cylinder comprises at least one opening on its side wall to 
reduce the weight of the cylinder. 

c c c c c 


