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GOLF CLUBS AND GOLF CLUB HEADS
INCLUDING STRUCTURE TO SELECTIVELY
CONTROL THE SOUND OF THE CLUB HEAD

FIELD OF THE INVENTION

[0001] The invention relates generally to golf clubs and
golf club heads that enable users, club fitters, club manufac-
turers, and the like to selectively control, change, and cus-
tomize aspects of the “sound” associated with the golf club
and golf club head when it strikes a golf ball.

BACKGROUND

[0002] Golfis enjoyed by a wide variety of players—play-
ers of different genders, and players of dramatically different
ages and skill levels. Golf is somewhat unique in the sporting
world in that such diverse collections of players can play
together in golf events, even in direct competition with one
another (e.g., using handicapped scoring, different tee boxes,
etc.), and still enjoy the golf outing or competition. These
factors, together with increased golf programming on televi-
sion (e.g., golf tournaments, golf news, golf history, and/or
other golf programming) and the rise of well known golf
superstars, at least in part, have increased golf’s popularity in
recent years both in the United States and across the world.
[0003] Golfers of all skill levels seek to improve their per-
formance, lower their golf scores, and reach that next perfor-
mance “level.” Manufacturers of all types of golf equipment
have responded to these demands, and recent years have seen
dramatic changes and improvements in golf equipment. For
example, a wide range of different golf ball models now are
available, with some balls designed to fly farther and
straighter, provide higher or flatter trajectory, provide more
spin, control, and feel (particularly around the greens), etc.
[0004] Being the sole instruments that set a golf ball in
motion during play, golf clubs also have been the subject of
much technological research and advancement in recent
years. For example, the market has seen improvements in golf
club heads, shafts, and grips in recent years. Additionally,
other technological advancements have been made in an
effort to better match the various elements of the golf club and
characteristics of a golf ball to a particular user’s swing fea-
tures or characteristics (e.g., club fitting technology, ball
launch angle measurement technology, etc.).

[0005] Golfers tend to be sensitive to the “feel” of a golf
club. The “feel” of a golf club comprises the combination of
various component parts of the club and various features
associated with the club that produce the sensory sensations
experienced by the player when a ball is swung at and/or
struck. Club weight, weight distribution, aerodynamics,
swing speed, and the like all may affect the “feel” of the club
asitswings and strikes aball. “Feel” also has been found to be
related to the sound produced when a club head strikes a ball
to send the ball in motion. If a club head makes an unpleasant,
undesirable, or surprising sound at impact, a user may flinch,
give up on his/her swing, or decelerate the swing, thereby
affecting distance, direction, and/or other performance
aspects of the swing and the resulting ball motion. User
anticipation of this unpleasant, undesirable, or surprising
sound can affect a swing even before the ball is hit.

[0006] Every golfer’s tastes and preferences with respect to
“feel” aspects of a golf club differ. In other words, providing
an acceptable golf club “feel” is not a “one size fits all”
proposition. Accordingly, it would be advantageous to pro-
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vide golf club heads and/or golf clubs, including wood-type
golf club heads and/or clubs, that enable users to change,
control, and customize various aspects of the club’s “feel” to
match their particular preference, liking, and/or swing char-
acteristics. In some instances, it would be particularly advan-
tageous to provide golf club heads and/or golf clubs, includ-
ing wood-type golf club heads and/or clubs, that enable users
to change, control, and customize the sound emanating from
the club head when a ball is struck to suit their particular taste,
liking, and/or swing characteristics.

SUMMARY

[0007] The following presents a general summary of
aspects of the invention in order to provide a basic under-
standing of at least some of its aspects. This summary is not
intended as an extensive overview of the invention. It is not
intended to identify key or critical elements of the invention
or to delineate the scope of the invention. The following
summary merely presents some concepts of the invention in a
general form as a prelude to the more detailed description
provided below.

[0008] Aspects ofthis invention relate to golf clubs and golf
club heads that include: (a) a club head body; (b) a ball
striking face engaged with or integrally formed as part of the
club head body; and (c) a hosel member engaged with or
integrally formed with at least a portion of the club head. The
club head body includes a crown portion and a sole portion.
The sole portion includes a borehole insert that extends into
the club head body. The club head body further includes a post
that engages the borehole insert, optionally in a slidable man-
ner. The post has a first end and a second end opposite the first
end, wherein when the post slides into the club head body, the
first end is inserted into the borehole insert and the second end
of the post is substantially flush with or countersunk in the
sole portion. Additionally the post may include external
threads and the borehole insert may include internal threads.
The post external threads may engage the borehole insert
internal threads when the post is inserted into the club head
body. Additionally, in accordance with this invention, a vari-
ety of features of the club head, specifically the post, may be
varied to alter a sound emanating from the club head body
when a golf ball contacts the ball striking face. For example,
the length of the post may be selectively varied to alter a
sound emanating from the club head body when a golf ball
contacts the ball striking face. As another example, a cross-
sectional shape of the post may be selectively varied to alter a
sound emanating from the club head body when a golf ball
contacts the ball striking face. The post may have, for
example, a round, rectangular, triangular, or flat cross-sec-
tion. As yet another example, the material of the post may be
selectively varied to alter a sound emanating from the club
head body when a golf ball contacts the ball striking face.
Additionally or alternatively, if desired, the post may include
a weight located along the post, wherein the location of the
weight along the post may be selectively varied to alter a
sound emanating from the club head body when a golf ball
contacts the ball striking face. The weight may include inter-
nal threads, wherein the weight threadably engages the postto
move from the first end to the second end of the post. The post
may be hollow, solid, partially hollowed out along its longi-
tudinal length, etc. As yet additional examples, the tightening
force of the post (or the force it applies to the crown portion
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and/or the sole portion of the club head body) may be selec-
tively varied to alter the sound produced by the club head
when a ball is struck.

[0009] Additional aspects of this invention relate to golf
clubs and golf club heads that include: (a) a club head body;
(b) a ball striking face engaged with or integrally formed as
part of the club head body; (c¢) a hosel member engaged with
or integrally formed with at least a portion of the club head;
and (d) means for changing a sound emanated by the club
head when a golf ball contacts the ball striking face. The
means for changing the sound may allow a user to selectively
change the sound emanated by the club head when the golf
ball contacts the ball striking face. The sound emanated by the
club head may be changed, for example, in any of the various
ways described above. In at least some structures according to
this aspect of the invention, at least a portion of the means for
changing the sound may be engaged or integrally formed with
the club head and/or at least a portion of the means for chang-
ing the sound may be removable from the club head.

[0010] Still additional aspects of the invention relate to
methods for making golf clubs or golf club heads in accor-
dance with examples of the invention. For example, methods
according to at least some examples of this invention may
include: (a) providing a club head including a borehole
through the sole portion that opens into the club head; and (b)
engaging a borehole insert with the borehole or engaging a
means for changing the sound emanated by the club head with
the club head. The post and/or means for changing the sound
may have any of the features or characteristics described
above. Additionally, the method may include the steps of (c)
engaging a golf club shaft with the club head at the hosel
member; and/or (d) engaging a grip member with the golf
club shaft.

[0011] Still additional aspects of the invention relate to
methods for using golf clubs or golf club heads to control the
sound and/or other aspects of the feel associated with a golf
club or golf club head when it contacts a golf ball in use. For
example, methods according to at least some examples of this
invention may include the steps of: (a) providing a golf club of
the types described above; and (b) adjusting the means for
changing a sound to thereby change the sound emanated by
the club head when the golfball contacts the ball striking face.
The sound emanated by the club head may be changed in any
one or more of the various manners described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A more complete understanding of the present
invention and certain advantages thereof may be acquired by
referring to the following description in consideration with
the accompanying drawings, in which like reference numbers
indicate like features, and wherein:

[0013] FIG. 1 illustrates a front view of an example golf
club according to this invention;

[0014] FIG. 2 illustrates a perspective close-up view of a
golf club head and a post according to this invention;

[0015] FIG. 3A illustrates a side view of an example golf
club head according to this invention;

[0016] FIG.3B illustrates a cross-sectional view of the post
from the golf club head of FIG. 3A taken along lines 3B-3B of
FIG. 3A,;

[0017] FIG. 3C illustrates a bottom view of the golf club
head of FIG. 3A;

[0018] FIG. 4A illustrates a side view of another example
golf club head according to this invention;
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[0019] FIG. 4B illustrates a cross-sectional view of the post
from the golf club head of FIG. 4A taken along lines 4B-4B of
FIG. 4A,;

[0020] FIG. 5A illustrates a side view of another example
golf club head according to this invention;

[0021] FIG. 5B illustrates a cross-sectional view of the post
from the golf club head of FIG. 5A taken along lines 5B-5B of
FIG. 5A;

[0022] FIGS. 6 through 8 illustrate side views of other
example golf club heads according to this invention;

[0023] FIG. 9 illustrates a close-up side view of another
example golf club head with a rotatable weight according to
this invention;

[0024] FIG. 10 illustrates a side view of another example
golf club head with a plate according to this invention;
[0025] FIG. 11A illustrates a perspective close-up view of
another example golf club head and post according to this
invention;

[0026] FIG. 11B illustrates a side view ofthe golf club head
from FIG. 11A according to this invention;

[0027] FIG. 12 illustrates a side view of another example
golf club head according to this invention;

[0028] FIG. 13 illustrates a side view of another example
golf club head according to this invention;

[0029] FIG. 14 illustrates a side view of another example
golf club head according to this invention;

[0030] FIG. 15A illustrates a side view of another example
golf club head according to this invention;

[0031] FIG. 15B illustrates a bottom view of the golf club
head of FIG. 15A; and

[0032] FIG. 16 illustrates a bottom view of another
example golf club head according to this invention.

[0033] The reader is advised that the attached drawings are
not necessarily drawn to scale.

DETAILED DESCRIPTION

[0034] In the following description of various example
embodiments of the invention, reference is made to the
accompanying drawings, which form a part hereof, and in
which are shown by way of illustration various example struc-
tures, devices, systems, and environments in which aspects of
the invention may be practiced. It is to be understood that
other specific arrangements of parts, structures, example
devices, systems, and environments may be utilized and
structural and functional modifications may be made without
departing from the scope of the present invention. Also, while
the terms “top,” “bottom,” “front,” “back,” “side,” and the like
may be used in this specification to describe various example
features and elements of the invention, these terms are used
herein as a matter of convenience, e.g., based on the example
orientations shown in the figures. Nothing in this specifica-
tion should be construed as requiring a specific three dimen-
sional orientation of structures in order to fall within the scope
of this invention.

[0035] To assist the reader, this specification is broken into
various subsections, as follows: General Description of Golf
Clubs and Golf Club Heads According to Aspects of the
Invention; Specific Examples of the Invention; and Conclu-
sion.

A. GENERAL DESCRIPTION OF GOLF CLUBS
AND GOLF CLUB HEADS ACCORDING TO
ASPECTS OF THE INVENTION

[0036] In general, aspects of this invention relate to golf
clubs and golf club heads. Such golf clubs and golf club
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heads, according to at least some examples of the invention,
may include: (a) a club head body; (b) a ball striking face
engaged with or integrally formed as part of the club head
body; and (c) a hosel member engaged with or integrally
formed with at least a portion of the club head. The club head
body includes a crown portion and a sole portion. As used
herein, the term “hosel member” includes any structure for
receiving a golf club shaft and engaging it with a golf club
head, whether the connection is permanent or releasable,
internal and/or external to the club head body, etc.

[0037] Additionally, the golf club and golf club heads in
accordance with this invention may include a means for
changing the sound that emanates from the club head body
when a golfball contacts the ball striking face. The means for
changing the sound may include, for example, a borehole
insert and a post. A borehole through the club head sole may
open into the club head body, the borehole insert may engage
the borehole, and the post may engage the borehole insert,
e.g., in a slidable manner. Additionally, in accordance with
this invention, a variety of features of the club head, such as
features regarding the construction, structure, orientation,
and/or forces applied to the club head by the post, may be
varied to alter a sound emanating from the club head body
when a golf ball contacts the ball striking face.

[0038] The golf club head body may take on a variety of
forms without departing from this invention. For example, the
club head body may be made from any desired number of
different parts, of any desired construction, from any desired
materials, etc., without departing from this invention, includ-
ing from conventional parts, of conventional constructions,
and/or from conventional materials as are known and used in
the art. In some example structures, the club head body will be
a wood-type golf club head and will include one or more of
the following parts: a crown portion, a sole portion with a
ground-engaging surface, a face member (optionally includ-
ing a ball striking face integrally formed therein or attached
thereto), a cup face, one or more body ribbons (e.g., forming
or defining the periphery of the club head between the crown
and sole portions), a sole plate, a frame member (optionally of
metal, such as titanium alloys or the like, e.g., forming or
defining the periphery of the club head between the crown and
sole portions and/or to which one or more of the crown
portion and/or the sole portion (if present) are engaged, etc.),
an aft body, etc.

[0039] The means for changing the sound may function in
various ways without departing from the invention. For
example, in some golf club heads, the length of the post may
be selectively varied to alter a sound emanating from the club
head body when a golf ball contacts the ball striking face. In
another example in accordance with this invention, a cross-
sectional size and/or shape of the post may be selectively
varied (e.g., by exchanging one post for another, by adding
one or more layers of material to the post (such as a layer of
tape, etc.), by removing one or more layers of material from
the post, etc.) to alter a sound emanating from the club head
body when a golf ball contacts the ball striking face. The post
may have a round, rectangular, triangular, flat, or any other
desired cross-section without departing from the invention
(and the cross-sectional shape may change over the longitu-
dinal length of the post). As another example in accordance
with this invention, the material of the post may be selectively
varied to alter a sound emanating from the club head body
when a golfball contacts the ball striking face. As yet another
example in accordance with this invention, the post may
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include a weight located along the post, wherein the location
of the weight along the post may be selectively varied to alter
a sound emanating from the club head body when a golf ball
contacts the ball striking face. The weight may include inter-
nal threads, wherein the weight threadably engages the postto
move from the first end to the second end of the post. As still
additional examples, various types of materials may be
attached to the post, such as a rubber end cap or other end cap
material, to alter the sound features of the club head. Further-
more, in some structures, the force applied by the post to the
crown and/or sole portions may be selectively changed (e.g.,
by tightening or loosening a threaded connection by which
the post is engaged with the club head body, by changing a
length of the post located within the club head interior, by
changing the force applied by a spring, etc.) to alter the sound
characteristics of the club head.

[0040] If desired, at least some or even all of the club head
body and/or the ball striking face of the club head may be
made from titanium metal and/or titanium based alloy mate-
rials. In some more specific examples, at least 50% of the
mass, volume, and/or surface area of the club head body
and/or the entire club head will be made from titanium metal
and/or titanium based alloy materials, and in some example
structures, these amounts may be at least 75%, at least 85%,
at least 90%, or even at least 95%.

[0041] Golf clubs in accordance with examples of this
invention may include additional features. For example, in an
aspect of this invention, the sole may be configured to con-
front and engage the playing surface in use. With clubs that
are configured to hit a ball resting directly on the playing
surface, such as a fairway wood, the sole may contact the
playing surface in use, and features of the club may be
designed accordingly. For such clubs, the head of the post
and/or the bottom (exposed) surface of the borehole insert
may extend into a countersunk portion of the sole so that the
head of the post or the bottom surface of the borehole insert is
flush with and/or recessed into the main surface of the sole.
The exterior surface of the post head and/or the bottom of the
borehole insert may be curved to smoothly match the main
surface of the sole. As another example, if desired, the head of
the post and/or the bottom surface of the borehole insert may
covered by a cover member that may have the post head
and/or bottom borehole insert characteristics described
above. The sole may comprise a ground-engaging surface that
includes a keel positioned along a center of the sole and
extending rearward from a bottom edge of the face toward a
rear of the head opposite the face. The keel may be configured
to be a lowest surface of the head in use, and at least a portion
of the keel may be raised with respect to adjacent surfaces.
Additionally, the keel may have a substantially smooth cur-
vilinear surface. In another example, the keel may have a
plurality of substantially smooth, substantially planar sur-
faces oriented at transverse angles to each other.

[0042] Golf clubs in accordance with examples of this
invention may include additional features, if desired, includ-
ing features that are known and used in the golf club art. For
example, a weighting system may be permanently mounted to
the club head body member, e.g., on an interior or exterior of
the club head body, extending from the exterior to the interior
of'the club head body (e.g., through a weight port), etc. As yet
additional examples, if desired, the weighting system may
include one or more weight member(s) that are movably
and/or removably mounted with respect to the club head body
member, e.g., using structures and techniques that are known
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and used in the art (e.g., by screw, set screw, or other mechani-
cal connector attachments, by sliding attachments, etc.).
Advantageously, in accordance with at least some examples
of this invention, the weighting system will include weight
members located at or proximate to a rear of the club head
body member, optionally with weight members provided
toward the rear toe, the rear heel, and/or the rear sole portions
of the club head. If desired, at least some portions of the
weighting system may be selectively movable and/or remov-
able from the club head body member and/or mountable in a
variety of different positions and/or arrangements, e.g., to
allow customization, interchange, replacement, and/or club-
fitting (e.g., to provide a draw biased club, to provide a fade
biased club, to provide a high trajectory biased club, to pro-
vide a low trajectory biased club, to provide a club to help
compensate for undesired ball flights or swing flaws (e.g., to
help correct hooks, slices, etc., to help get balls airborne, to
help prevent ballooning ball flights, etc.), etc.).

[0043] Various features of the club head body part(s) may
help reduce or “save” additional weight to enable selective
positioning of discretionary weight in the club head structure
to increase the club head’s moment of inertia and/or other-
wise alter its characteristics. For example, the crown portion
and/or the sole portion of the club head may include a central
area and a perimeter area, wherein the central area is made
thinner than the perimeter area (e.g., by chemical milling, by
molding or otherwise shaping it in this manner, etc.). Like-
wise, the ball striking face may be thinned around its perim-
eter (to thereby provide the variable thickness ball striking
face). The mass “saved” due to the reduced thickness areas of
the crown portion, sole portion, and/or ball striking face por-
tion then may be “repositioned” in the club head structure to
increase the moment of inertia of the club head, to affect ball
flight characteristics (e.g., to bias the club for certain desired
types of ball flights, as mentioned above), and/or to help
compensate for user swing flaws.

[0044] Golf clubs in accordance with examples of this
invention may include still additional features, if desired,
including features that are known and used in the golf'club art.
For example, the golf clubs may include systems and methods
for connecting golf club heads to shafts in a releasable manner
so that the club heads and shafts can be readily interchanged
and/or so that the angle and/or position of the shaft with
respectto the club head body (and its ball striking face) can be
readily changed. The club head and shaft may be inter-
changed with respect to one another by releasing the securing
system and interchanging the originally present parts (e.g.,
shafts, club heads, etc.) with different parts having different
characteristics. In such structures, the shaft can be quickly
and easily exchanged for a different shaft on the club head
body (e.g., a shaft of different length, different flex charac-
teristics, different material, different mass, etc.). Additionally
or alternatively, if desired, in such structures, the club head
can be quickly and easily exchanged for a different one on the
shaft (e.g., a club head of different loft, lie angle, size, brand,
etc.). Additionally or alternatively, the shaft may be angled
and/or the chamber for receiving the shaft in a shaft engaging
member may be angled with respect to the axial direction of
the club head hosel or club head engaging member so as to
allow adjustment of the angle or position of the shaft with
respect to the club head (e.g., with respect to its ball striking
face) by rotating the shaft engaging member with respect to
the club head body.
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[0045] Additionally, the releasable connection assemblies
may be used in any desired manner without departing from
the invention. The golfclubs with such connection assemblies
may be designed for use by the golfer in play (and optionally,
if desired, the golfer may freely change shafts, heads, and/or
their positioning with respect to one another). As another
example, if desired, golf clubs including releasable connec-
tions in accordance with the invention may be used as club
fitting tools and when the desired combination of head, shaft,
and positioning have been determined for a specific golfer, a
club builder may use the determined information to then
produce a final desired golf club product using conventional
(and permanent) mounting techniques (e.g., cements or adhe-
sives). Other variations in the club/shaft connection assembly
parts and processes are possible without departing from this
invention.

[0046] Still additional aspects of the invention relate to
methods for making golf clubs or golf club heads in accor-
dance with examples of the invention. For example, methods
according to at least some examples of this invention may
include: (a) providing a club head including a borehole that
extends through the club head sole portion and opens into the
club head interior; (b) engaging a borehole insert with the
club head at the borehole; and (c) engaging a post with the
borehole insert, e.g., in a slidable and/or threaded manner,
such that a portion of the post extends into the club head
interior. The club head, borehole insert, and/or post may have
any of the various features and/or characteristics described
above. Additionally, the method may include the steps of (c)
engaging a golf club shaft with the club head at the hosel
member; and/or (d) engaging a grip member with the golf
club shaft.

[0047] Still additional aspects of the invention relate to
methods for using features of golf clubs and golf club heads to
control the sound and/or other aspects of the feel associated
with a golf club and golf club head when it contacts a golf'ball
in use. For example, methods according to at least some
examples of this invention may include the steps of: (a) pro-
viding a golf club that includes a borehole in the sole portion
that extends through the sole portion and opens into the club
head interior; (b) engaging a means for changing a sound
emanating by the club head when a golf ball contacts the ball
striking face with the club head (e.g., at the borehole in the
sole portion); and (c) adjusting the means for changing a
sound to thereby change the sound emanated by the club head
when the golf ball contacts the ball striking face. The means
for changing the sound may allow a user to selectively change
the sound emanated by the club head when the golf ball
contacts the ball striking face, e.g., in any one or more of the
various manners described above.

[0048] The various parts of the golf club and the club head
may be engaged together in any desired manner. As some
more specific examples, the various “engaging” steps
described above may include one or more of: bonding using
adhesives or cements; engaging using welding, brazing, sol-
dering, or other fusing techniques; attachment using
mechanical connectors including user releasable connectors
(such as screws, bolts, nuts, or the like); and the like.

[0049] Specific examples of the invention are described in
more detail below. The reader should understand that these
specific examples are set forth merely to illustrate examples
of'the invention, and they should not be construed as limiting
the invention.

B. SPECIFIC EXAMPLES OF THE INVENTION

[0050] The various figures in this application illustrate
examples of golf clubs and golf club heads and components
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thereof useful as examples of this invention and useful in
methods according to examples of this invention. When the
same reference number appears in more than one drawing,
that reference number is used consistently in this specifica-
tion and the drawings to refer to the same or similar parts
throughout.

[0051] FIG.1 generally illustrates an example golfclub 100
in accordance with at least some examples of this invention.
As is conventional, the golf club 100 includes a club head 110,
ahosel member 102 that connects the club head 110 to a shaft
104, and a grip member 106 engaged with the shaft 104.
Various example features and aspects of the club head struc-
ture 110 will be described in more detail below in conjunction
with the remaining figures. The club head 110 may be
engaged with the shaft 104 via the hosel 102 in any desired
manner, including in manners that are known and used in the
art (e.g., via cements or adhesives, via mechanical connec-
tors, via releasable mechanical connections, via welding, sol-
dering, brazing, or other fusing techniques, etc.). Any desired
material may be used for the shaft member 104, including
conventional materials that are known and used in the art,
such as steel, graphite, polymers, composite materials, com-
binations of these materials, etc. Likewise, the grip member
106 may be engaged with the shaft 104 in any desired manner,
including in manners that are known and used in the art (e.g.,
via cements or adhesives, via mechanical connections, via
releasable mechanical connections, etc.). Any desired mate-
rial may be used for the grip member 106, including conven-
tional materials that are known and used in the art, such as
rubber, polymeric materials, cork, rubber or polymeric mate-
rials with cord or other fabric elements embedded therein,
cloth or fabric, tape, etc.

[0052] The golf clubs 100 shown in FIGS. 1A through 16
contain many common features, which are referenced by
similar reference numerals in the description below. The club
head 110 may include a club head body 112 and a ball striking
face 114. The club head body 112 generally has atop or crown
116 and a bottom or sole 118.

[0053] The golf club head body 112 may take on a variety
of shapes and forms without departing from this invention.
For example, the club head body 112 may be made from any
desired number of different parts, or any desired construction,
from any desired materials, etc., without departing from this
invention, including from conventional parts, of conventional
constructions, and/or from conventional materials as are
known and used in the art. The club head body 112 may
include: one or more metal alloy parts (e.g., a frame, option-
ally including or engaged with the ball striking face, a face
member, etc.), such as stainless steel, titanium alloys, alumi-
num alloys, magnesium alloys, etc.; polymeric materials
(e.g., for the crown or sole portions, for the club head body
portions between the crown and sole portions, for the face
member, etc.); composite materials, including fiber or par-
ticle reinforced composite materials, such as carbon fiber
composite materials, basalt fiber composite materials, fiber-
glass materials, etc. (e.g., for the crown or sole portions, for
the club head body portions between the crown and sole
portions, for the face member, etc.); and combinations of
these materials; etc. As yet another example, if desired, the
club head body 112 may have a unitary one piece construc-
tion, optionally with the frame member integrally formed
therein, and further with a separate removable weight portion
(and optionally a separate weight insert, if desired) engaged
therewith. Any desired structure and/or arrangement of the
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club head body structure and/or its various parts may be used
without departing from this invention.

[0054] Additionally, the golf club 100 or golf club head 110
may include a means for changing a sound emanated by the
club head body 112 when a golfball contacts the ball striking
face 114. The sound emanated or issued by the golf club 100
or golf club head 110 during a golf ball strike may be changed
by “tuning” the means for changing the sound. The means for
changing the sound may allow a userto selectively change the
sound emanated by the club head body 112 when the golfball
contacts the ball striking face 114. The means for changing
the sound may include both a borehole insert 120 located in
and extending through the club head body 112 and a post 130,
wherein the post 130 optionally may engage the borehole
insert 120 in a slidable manner. Once the means for changing
the sound is secured in the borehole insert 120, the club head
body 112 will have a certain sound characteristic when it
strikes a golf ball. By changing the features of the post 130, a
user can change the vibrational characteristics associated
with the club head body 112 when a golfball is struck, thereby
changing the sound emanating from the club head 110 when
a golf ball is struck. The features of the post 130 may be
changed, for example, by altering a construction of the post
(e.g., by adding or subtracting one or more layers of material
from the post), by changing an orientation of the post with
respect to the club head body, by changing a force applied to
the club head body by the post (e.g., by increasing or decreas-
ing a length of the post within the club head body interior), by
exchanging one post for another (e.g., of different size, cross-
sectional shape, materials, etc.), by compressing a material of
the post against the crown, by changing features of a weight
member engaged with the post, etc.

[0055] As illustrated in FIG. 2, a first portion of the means
for changing the sound in this example structure is the bore-
hole insert 120. The borehole insert 120 may be located at the
sole 118 of the club head body 112. The borehole insert 120
may begin at a sole opening 122 (or the borehole) at the sole
of the club head body 112. The borehole insert 120 may
extend into the interior of and/or through the club head body
112 from the sole portion 118 toward the crown portion 116.
Additionally, if desired, the borehole insert 120 may extend to
the inside of the crown portion of the club head body 112. The
inside of the borehole insert 120 may be configured to receive
the post 130. For example, the borehole insert 120 may
include internal threads 128 that optionally are located at least
near or adjacent to the sole opening 122. In an alternate
embodiment, the internal threads 128 may be located in other
locations throughout the borehole insert 120, such as at or
near the crown portion 116, or toward the middle of the
borehole insert 120. The internal threads 128 may also extend
the entire length of the borehole insert 120. Alternatively, the
borehole insert 120 may include other engagement means to
engage the post 130 (e.g., by screw, set screw, or other
mechanical connector attachments, by spring-loaded connec-
tions, by sliding attachments, etc.).

[0056] Additionally, as illustrated in FIGS. 2 and 3A, the
borehole insert 120 may include support structures to help
maintain the post 130 secure within the borehole insert 120.
The borehole insert 120 may include a sole support 124
and/or a crown support 126. The sole support 124 may be
located near or adjacent to the sole opening 122 (and option-
ally engaged with the sole portion 118 at the opening 122,
e.g., via cements or adhesives). The sole support 124 may be
attached or engaged to an inside surface of the sole portion
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118. The sole support 124 may be tubular shaped and extend
upward from the sole portion 118. The sole support 124 may
be other different shapes without departing from this inven-
tion. The sole support 124 may have a smooth internal surface
to receive the post 130, or it may include internal threads 128
to receive and engage with threads provided on the post 130.
The crown support 126, which may be separate from or con-
nected with the sole support 124 and/or the borehole insert
120, may be located near or adjacent to the crown portion 116
of the club head body 112. The crown support 126 may be
attached or engaged to an inside surface of the crown portion
116. The crown support 126 may be tubular shaped and
extend downward from the crown portion 116. The crown
support 126 may have a smooth internal surface to receive the
post 130, or it may include internal threads to receive and
engage with threads provided on the post 130.

[0057] Any desired materials may be used for both the sole
support 124 and the crown support 126, including conven-
tional materials that are known and used in the golf club
construction art, such as stainless steel, titanium and/or its
alloys, aluminum and/or its alloys, magnesium and/or its
alloys, etc.; polymeric materials; composite materials,
including fiber or particle reinforced composite materials,
such as carbon fiber composite materials, basalt fiber com-
posite materials, fiberglass materials, etc. The sole support
124 and the crown support 126 may be engaged to the sole
portion 118 and crown portion 116 respectively in any desired
manner, including in manners that are known and used in the
art. For example, the engaging means may include one or
more of: bonding using adhesives or cements; engaging using
welding, brazing, soldering, or other fusing techniques;
attachment using mechanical connectors (such as screws,
bolts, nuts, or the like); and the like. Alternatively, if desired,
the sole support 124 may be integrally formed as part of the
sole portion 118 and/or the crown support 126 may be inte-
grally formed as part of the crown portion 116. As another
alternative, if desired, the sole support 124 may be integrally
formed with the borehole insert 120 (as may the crown sup-
port 126).

[0058] As further illustrated in FIGS. 2 and 3A, a second
portion of the means for changing the sound is the post 130.
The post 130 may have two ends, a first end 132 and a second
end 134 opposite the first end 132. The first end 132 of the
post 130 may be configured to be inserted into the sole open-
ing 122 and extend and slide into the borehole insert 120 of
the club head body 112. The second end 134 of the post 130
may include a head structure 136 (see FIGS. 2 and 3C). The
head structure 136 may include a slot or shaped hole for
screwing in or engaging the post 130 within the borehole
insert 120. The slot or shaped hole may be for a screwdriver,
Phillips head screwdriver, an Allen wrench, or other shaped
wrench, for example. The second end 134 and head structure
136 of the post 130 may be configured to be substantially
flush to the sole portion 118 of the club head body 112. The
head structure 136 may be filled in or otherwise cosmetically
covered to create a smooth surface on the sole portion 118 of
the club head. A screw head cover may be utilized to cover the
head structure 136 without departing from this invention.
Additionally, as shown in FIG. 2, the post may include exter-
nal threads 138 configured to engage the internal threads 128
of the borehole insert 120.

[0059] The cross-section of the post 130 may be one of
many various shapes, such as circular, oval, square, rectan-
gular, triangular, flat, etc, without departing from this inven-
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tion. As illustrated in FIGS. 3A and 3B, the cross-section of
the post 130 in this example structure is square or rectangular.
Additionally, as illustrated in FIGS. 4A and 4B, the cross-
section of the post 130 in this example structure is circular.
Additionally, as illustrated in FIGS. 5A and 5B, the cross-
section of the post 130 is flat (essentially rectangular).

[0060] The post 130 may be made of a variety of materials
without departing from this invention, such as stainless steel,
titanium and/or its alloys, aluminum and/or its alloys, mag-
nesium and/or its alloys, steels, etc.; polymeric materials
(including compressible materials like rubbers or foams,
etc.); composite materials, including fiber or particle rein-
forced composite materials, such as carbon fiber composite
materials, basalt fiber composite materials, fiberglass mate-
rials, etc.

[0061] As illustrated in FIGS. 2 and 3 A, the post 130 may
be inserted into the borehole insert 120 of the club head body.
The first end 132 of the post 130 may be inserted into the sole
opening 122, wherein the first end 132 slides into and through
the borehole insert 120. The user may continue to slide the
post 130 into the sole opening 122 and the borehole insert 120
until a fastening means is reached. Once the fastening means
is reached, the user may fasten the post 130 to the borehole
insert 120 and club head body 112. In the example of a
threaded engagement, the user may rotate the post 130 to
engage the external threads 138 of the post 130 to the internal
threads 128 of the borehole insert 120. While the user slides or
rotates the post 130 inside the club head body 112 and the
borehole insert 120, the first end 132 of the post 130 may slide
into and be supported by the crown support 126. Additionally,
if the post 130 has a rubber tip 140, the rubber tip 140 may
extend against and compress into the inside of the crown
portion 116. The user may continue rotating the post 130 until
the post 130 is completely engaged within the borehole insert
120 and the club head body 112. Once the post 130 is com-
pletely engaged within the borehole insert 120 and the club
head body 112, the second end 134 and the head structure 136
may be substantially flush with or countersunk into the sole
portion 118. Additionally, the second end 134 of the post 130
may be supported by the sole support 124 near or adjacent to
the sole opening 122. To remove the post 130, the user may
rotate the post 130 in the opposite direction to disengage the
external threads 138 of the post 130 from the internal threads
128 of the borehole insert 120. Once the threads 128, 138 are
disengaged, the user may slide the post 130 out of the bore-
hole insert 120, thereby removing the post 130 from the club
head body 112. Also, if desired, the post 130 may be freely
and selectively removed from the borehole insert 120 and
club head body 112 as described above, to thereby allow
further selective change or customization of the sound ema-
nating from the club head body 112 when a golf ball contacts
the ball striking face 114.

[0062] Changing the “sound” associated with hitting a golf
ball on the ball striking face 114 can change the “feel” of the
club (e.g., a metallic “ring” sound versus a softer “thud”
sound, etc.). Once the means for changing the sound (e.g., the
post 130) is secured in the borehole insert 120, the club head
110 will have a certain sound characteristic when it strikes a
golfball. For example, a club head 110 may produce a sound
when the golf ball hits the ball striking face 114 in the range
of approximately 110 decibels to approximately 125 decibels
with the post 130 at a first torque or compression level and in
a range of approximately 120 decibels to approximately 140
decibels with the post 130 at a second torque or compression
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level (and the user is allowed to adjust the post’s torque or
compression levels). Additionally, without departing from
this invention, the club head 110 may include other posts,
torque levels, or other adjustment means to alter the decibel
level in various other ranges, such as a range of approximately
110 decibels to approximately 120 decibels. In another
example according the this invention, the decibel level range
may be from approximately 120 decibels to approximately
130 decibels. In another example according this invention,
the decibel level range may be from approximately 130 deci-
bels to approximately 140 decibels. In another example
according this invention, the decibel level range may be from
approximately 110 decibels to approximately 130 decibels.
In another example according this invention, the decibel level
range may be from approximately 120 decibels to approxi-
mately 140 decibels.

[0063] As another example, a club head 110 may produce a
sound frequency when the golf ball hits the ball striking face
114 in the range of approximately 2,500 Hz to approximately
3,000 Hz with the post 130 at a first torque or compression
level and in a range of approximately 4,500 Hz to approxi-
mately 6,500 Hz with the post 130 at a second torque or
compression level. The frequency level of the golf club head
110 may be altered based on different posts, torque levels, or
other adjustment means, wherein the frequency is between
approximately 2,500 Hz and approximately 7,000 Hz, or
wherein the frequency is between approximately 2,900 Hz
and approximately 6,500 Hz, or wherein the frequency is
between approximately 4,000 Hz and approximately 6,000
Hz.

[0064] The sound (e.g., tone, intensity (e.g., dB level), and/
or frequency, etc.) emanated or issued by the golf club 100 or
golfclub head 110 during a golf ball strike may be changed by
“tuning” the means for changing the sound. As described
above, there are many features of the post 130 and post/
borehole insert 130/120 combination that may be varied for
this invention. Each of these different features and combina-
tions may allow the user to selectively change the sound
emanated by the club head 110 when a golf ball contacts the
ball striking face 114. By changing the features of the post
130 and post/borehole insert 130/120 combination, a user can
change the vibrational characteristics associated with the club
head 110 when a golf ball is struck, thereby changing the
sound emanating from the club head 110 when a golf ball is
struck.

[0065] In another example according to this invention, as
illustrated by FIGS. 3A, 4A, and 5A, the cross-sectional
shape of the post 130, 430, 530 may be selectively varied to
alter the sound emanating from the club head 110 when a golf
ball contacts the ball striking face 114. As was described
above, the cross-sectional shape of the post 130, 430,530 may
be many different shapes and sizes without departing from
this invention. For example, as illustrated in FIG. 3 A, the post
130 may have a rectangular cross-section, as illustrated in
FIG. 4A, the post 430 may have a circular or round cross-
section, and as illustrated in FIG. 5A, the post 530 may have
aflat cross-section. The cross-sectional shape of the post may
be varied without departing from the invention, and changing
the cross-sectional shape may change the sound associated
with the club head.

[0066] In an alternative example according to this inven-
tion, the length of the post 130 may also vary without depart-
ing from this invention. As illustrated in FIG. 3 A, the length
of'the post 130 may extend so that the first end 132 is located
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near or adjacent to the crown portion 116 of the club head 110.
If desired, a compressible material may be provided in the
crown supports 126 (e.g., as a rubber end cap on post 130 as
a foam insert piece, etc.) to enable various pole lengths to be
accommodated, to enable application of a variety of different
forces, and to help prevent movement or rattling of the post
130 within the supports 126. Additionally or alternatively, the
supports 126 or portions thereof may be made from a com-
pressible material. Alternatively, as illustrated in FIG. 6, the
length of the post 630 may extend so that the first end 632 is
located toward the middle of the club head body 112 and does
not extend near or adjacent to the crown portion 116.

[0067] Additionally, as illustrated in FIG. 3 and FIG. 6, as
the length of the post 130, 630 may be selectively varied to
alter the sound emanating from the club head 110 when a golf
ball contacts the ball striking face 114. In this example, as the
length of the post 130, 630 is varied (by replacing one post
130, 630 with the other), a different sound, pitch or frequency
is emanated from the club head 110. Additionally, the first end
132, 632 of the post may extend all the way to the crown 116
of the club head 110. By extending the post 130, 630 to the
crown portion 116 of the club head 110, the post may deaden
orisolate the crown frequency. The length of the post 130, 630
can be varied to any length without departing from the inven-
tion.

[0068] In an alternative example according to this inven-
tion, the club head 710 may include a post 730 that is made of
multiple materials. As illustrated in FIG. 7A, the post 730
may be made of a first material 741 and a second material 742.
The first material 741 and the second material 742 may be
different materials. The first material 741 may be engaged or
attached to the second material 742 in any desired manner,
including in manners that are known and used in the art,
which may include one or more of: bonding using adhesives
or cements; engaging using welding, brazing, soldering, or
other fusing techniques; attachment using mechanical con-
nectors (such as screws, bolts, nuts, or the like); and the like.
Asillustrated in FIG. 7A, the first material 741 may be located
near the crown portion 116 or top of the club head body 112
and the second material 742 may be located closer to the sole
portion 118 or bottom of the club head body 112. FIG. 7B
illustrates a similar structure to the post 730 as shown in FIG.
7A, but this post 730 includes a third material 743 and a fourth
material 744. Additionally, the post 730 may include more
than two different materials, such as three, four, or five mate-
rials without departing from this invention. The amount of
each of the multiple materials for the post 730 may also vary
without departing from this invention. For example, as illus-
trated in FIG. 7A, the post 730 may contain approximately
25% of the first material 741 and 75% of the second material
742. In contrast, as illustrated in FIG. 7B, the post 730 may
contain approximately 50% of both the third material 743 and
the fourth material 744. If desired, the posts 730 could be
structured so that either end is engagable with the borehole
insert, and the sound produced by the club head may be
altered by flipping the post 730 end-for-end.

[0069] Additionally, as illustrated by FIGS. 7A and 7B, the
material of the post 730 may be selectively varied to alter a
sound emanating from the club head 710 when a golf ball
contacts the ball striking face 114. As was described above,
the material of the post 730 may be one of many different
materials. Each of the different materials may have a different
effect on changing the sound that emanates from the club
head 710 when a golf ball contacts the ball striking face 114.
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Additionally, the post 730 may contain more than one differ-
ent material. Each of the different combinations of multiple
materials may have a differing effect on changing the sound
that emanates from the club head 710 when a golf ball con-
tacts the ball striking face 114. As was discussed above, when
the post 730 is made from more than one material, there may
be differing amounts and percentages of one material versus
another material. Each of the differing amounts or percent-
ages of multiple materials may have a different effect on
changing the sound that emanates from the club head 710
when a golf ball contacts the ball striking face 114. The type
of material, amount of material, and number of materials of
the post 730 may be varied without departing from this inven-
tion. In such constructions, flipping the post 730 with respect
to the club head body also may be used to change the sound of
the club (by placing a different type of material in contact
with the inside surface of the crown).

[0070] In an alternative example according to this inven-
tion, as illustrated in FIG. 8, the club head 810 may include a
post 830 with a rubber tip 840 or cap on the first end 832 of the
post 830. The rubber tip 840 may extend to and compress
against the crown portion 116 of the club head body. The
rubber tip 840 may be made of a variety of different rubber-
type materials without departing from this invention, such as:
natural rubber, silicone compound rubbers, nitrile (Buna-N)
rubbers, polybutadiene rubbers, polymer-based rubbers, etc.
The rubber tip 840 may be attached to the first end 832 by
various ways known in the art, which may include one or
more of: bonding using adhesives or cements; engaging using
welding, brazing, soldering, or other fusing techniques;
attachment using mechanical connectors (such as screws,
bolts, nuts, or the like); friction fits (e.g., as a cap member);
and the like.

[0071] Additionally, as illustrated in FIG. 8, the club head
810 may include a post 830 with a rubber tip 840 which may
allow the user to selectively alter the sound emanating from
the club head 810 when a golf ball contacts the ball striking
face 114. When the post 830 includes the rubber tip 840 on the
first end 832 of the post 830, the rubber tip 840 may extend to
and compress against the inside of the crown portion 116 of
the club head 810. This extension and compression of the
rubber tip 840 against the crown portion 116 may isolate or
deaden a frequency that is emanated by the crown 116,
thereby changing or altering the sound of the club head 810.
The size, shape, and type of rubber of the rubber tip 840 may
be changed to further alter the sound of the club head 810
without departing from this invention. Changes in the torque
or force applied by the post 830 to the crown portion 116 also
may be used to control and “tune” the sound produced by the
club. If desired, some portion of the longitudinal length of the
post 830 may be made from a compressible material, to allow
better control and tuning of the applied force (and thus the
produced sound).

[0072] In another example according to this invention, as
illustrated in FIG. 9, the club head 910 may include a post 930
with one or more weights 950. The weight(s) 950 may be
located along the post 930. In the example as illustrated in
FIG. 9, the weight 950 is in the shape of a sleeve that sur-
rounds a portion of the post 930. The weight 950 may also be
other shapes without departing from this invention. Addition-
ally, the sleeve or weight 950 may be different sizes and
different masses without departing from this invention. The
weight 950 may include a fastening means to the post 930.
The fastening means allows the location of the weight 950 to
be varied along the post 930 by a user. The location of the
weight 950 may be varied by unfastening the weight 950,
moving the weight 950 along the post 930, and refastening the
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weight 950 in a different location. The fastening means as
illustrated in FI1G. 9 includes a threaded engagement between
the post 930 and the weight 950. The weight 950 may contain
internal threads 952 that may engage with the external threads
938 of the post 930, thereby allowing the weight 950 to move
longitudinally up and down the post 930. The weight 950 as
illustrated in FIG. 9 may be moved up and down the post 930
by rotating the weight 950 along the post 930. The fastening
means of the weight 950 may be any other type of fastening
means known in the art without departing from this invention
(e.g., by screw, set screw, or other mechanical connector
attachments, by sliding attachments, etc.). The weight 950
may also be made of various different materials without
departing from this invention including: metal materials
(such as titanium, magnesium, tungsten, lead, aluminum,
etc.); ormetal alloys (such as alloys of steel, alloys containing
titanium, magnesium, tungsten, lead, or aluminum, etc.);
composite materials (such as carbon fiber composites, basalt
fiber composites, etc.), optionally doped with a denser weight
material; and polymeric materials (optionally doped with a
denser weight material). In some instances, no separate fas-
tening structure will be needed to hold the weight(s) 950 in
place with respect to the post 930 (e.g., if a friction fit is
sufficient to maintain the weight’s location on the post).

[0073] Additionally, as illustrated in FIG. 9, the post 930
may include a weight 950, wherein the location of the weight
950 along the post 930 may allow the user to selectively alter
the sound emanating from the club head 910 when a golf ball
contacts the ball striking face 114. The user may selectively
move the weight 950 up or down along the post 930 to alter the
sound emanating from the club head 910. Additionally, the
shape and/or size of the weight 950 may be changed to allow
the user to selectively alter the sound emanating from the club
head 910 when a golf ball contacts the ball striking face 114.
Additionally, the material of the weight 950 may be changed
to allow the user to selectively alter the sound emanating from
the club head 910 when a golf ball contacts the ball striking
face 114. The location, shape, size, or material of the weight
950 may be changed without departing from the invention.

[0074] In another example according to this invention, as
illustrated in FIG. 10, the club head 1010 may also include a
plate 1060. The plate 1060 may be located between the sec-
ond end 1032 or top of the post 1030 and the crown 116.
Alternatively, the plate 1060 may be located between the
crown support 1026 and the crown 116. The plate 1060 may
be utilized to spread out the pressure exerted from the post
1030 over a larger surface area of the crown 116. The plate
1060 may help prevent damaging the crown 116 if excessive
force were applied to the post 1030. Additionally, the plate
1060 may allow the user an additional means to selectively
alter the sound emanating from the club head 1010 when a
golf ball contacts the ball striking face 114. The size and/or
shape of the plate 1060 may be changed to allow the user to
selectively alter the sound emanating from the club head 1010
when a golf ball contacts the ball striking face 114. Addition-
ally, the material of the plate may be changed to allow the user
to selectively alter the sound emanating from the club head
1010 when a golf ball contacts the ball striking face 114. The
shape, size, or material of the plate 1060 may be changed
without departing from the invention.

[0075] Additionally, alternative constructions for the
means for changing the sound may be included without
departing from the invention. In another example according
to this invention, as illustrated in FIGS. 11A and 11B, the club
head 1110 may include a post 1130 that directly engages with
a threaded hole 1122 provided in the club head sole 118. As
compared to FIG. 3A, the borehole insert 120 from FIG. 3A
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has been eliminated. In this example, as illustrated in FIGS.
11A and 11B, the threaded hole 1122 may extend into the
inside of the crown portion 116 of the club head body 112.
The inside of the threaded hole 1122 may be configured to
receive the post 1130. For example, the threaded hole 1122
may include internal threads 1128 that optionally are located
at least near or adjacent to the sole 118 of the club head body
112, and the post 1130 may include external threads 1138
configured to engage the internal threads 1128 of the threaded
hole 1122. In an alternate embodiment, the internal threads
1128 may be located in other locations through the threaded
hole 1122, such as at or near the crown portion 116, or toward
the middle of the threaded hole 1122. The internal threads
1128 may also extend the entire length of the threaded hole
1122.

[0076] In another example according to this invention, as
illustrated in FIG. 12, the club head 1210 may include a
borehole insert 1220 with a spring-loaded connection means
1228 to engage the post 1230. In this example, the post 1230
may be inserted into the borehole insert 1220 wherein when
the post 1230 is pressed or pushed into the borehole insert
1220, the post 1230 may engage with the spring-loaded con-
nection means 1228. The post 1230 may then be locked and
maintained within the borehole insert 1220. The post 1230
may then be removed from the borehole insert 1220 by push-
ing or pressing on the post 1230 and thereby exerting a force
on the post 1230 toward the club head body 112 (if necessary
or desired, the post 1230 may be somewhat compressible in
its longitudinal direction and/or a compressible end may be
provided near the crown 116 to enable the postto be displaced
somewhat in the longitudinal direction to allow engagement
and release of the post 1230 with respect to the club head
112). This force may unlock the post 1230 from the borehole
insert 1220 and allow the removal of the post 1230 from the
borehole insert 1220. Additionally, the post 1230 may be
locked within the borehole insert 1220 by a quarter-turn lock
or similar type action (e.g., a mechanism akin to child safety
cap features of medicine or detergent bottles, or the like, may
be used). Alternatively, the borehole insert 1220 may include
other engagement means to engage the post (e.g., by screw,
set screw, or other mechanical connector attachments, by
sliding attachment, etc.).

[0077] In another example according to this invention, as
illustrated in FIG. 13, the club head 1310 may include a post
1230 with a male thread 1333 on the first end 1332 of the post
1330 to engage a female thread 1327 on the support 1326. In
this example, the post 1230 may include male threads 1333
located on the first end 1332 of the post 1330. Additionally,
the support 1326 may include female threads 1327 located
inside the opening that receives the post 1330. As the post is
inserted into the borehole insert 1320, the male threads 1333
on the first end of the post 1330 may threadedly engage the
female threads 1327 on the support 1326. This threaded con-
nection between the post 1330 and the support 1326 may give
the user the ability to tighten or the crown 116 of the club head
1310 to thereby alter, minimize, or eliminate sounds emanat-
ing from the club head 1310 when a golf ball contacts the ball
striking face 114.

[0078] In another example according to this invention, as
illustrated in FIG. 14, the club head 1410 may include a post
1430 that is located in a different location as is illustrated in
FIG. 3B. InFIG. 3B, the post 130 is located in approximately
the center ofthe club head 110. In the example club head 1410
illustrated in FIG. 14, the post 1430 is located near the back of
the club head 1410, opposite the side with the ball striking
face 114. Additionally, in other examples according to this
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invention, the post 1430 may be located at various other
locations throughout the club head 1410 without departing
from this invention.

[0079] Additionally, a club head 1410 with a post 1430 in
the location as illustrated in FIG. 14 may have a different
sound that emanates from the club head 110 when a golf ball
contacts the ball striking face 114 than a club head 110 with
apost 130 in the location as illustrated in FIG. 3A. Therefore,
the user may selectively chose a club head 1410 with the post
1430 located in a preferred location to control and alter the
sound emanating from the club head 1410 when a golf ball
contacts the ball striking face 114. The location of the post
1430 within the club head 1410 may be changed without
departing from the invention.

[0080] In another example according to this invention, as
illustrated in FIGS. 15A and 15B, the club head 1510 may
include multiple posts 1530A, 1530B. In FIG. 3B, the club
head 110 includes only one post 130. In the example club
head 1510 illustrated in FIG. 15, a first post 1530A is located
in approximately the center of the club head 1510, while a
second post 15308 is located towards the back of the club
head 1510 opposite the side with the ball striking face 114.
Additionally, in other examples according to this invention,
the either the first post 1530A or the second post 1530B may
be located at various other locations throughout the club head
1510 without departing from this invention.

[0081] Additionally, a club head 1510 with a first post
1530A and a second post 1530B as illustrated in FIG. 15 may
have a different sound that emanates from the club head 110
when a golfball contacts the ball striking face 114 than a club
head 110 with a single post 130 as illustrated in FIG. 3A.
Therefore, the user may selectively chose a club head 1510
with either one post or multiple posts to control and alter the
sound emanating from the club head 1510 when a golf ball
contacts the ball striking face 114. The location and number
of posts 1530A, 1530B within the club head 1510 may be
changed without departing from the invention.

[0082] In another example according to this invention, as
illustrated in FIG. 16, the club head 1610 may include mul-
tiple posts 1630A, 1630B, 1630C. In FIG. 3B, the club head
110 includes only one post 130. In the example club head
1610 illustrated in FIG. 16, each of the three posts 1630A,
1630B, 1630C are located towards the back of the club head
1610 opposite the side with the ball striking face 114. Addi-
tionally, in other examples according to this invention, any of
the three posts 1630A, 1630B, 1630C may be located at
various other locations throughout the club head 1610 with-
out departing from this invention.

[0083] Additionally, a club head 1610 with a first post
1630A, a second post 1630B, and a third post 1630C as
illustrated in FIG. 16 may have a different sound that ema-
nates from the club head 1610 when a golf ball contacts the
ball striking face 114 than a club head 110 with a single post
130 as illustrated in FIG. 3A. Therefore, the user may selec-
tively chose a club head 1610 with either one post or multiple
posts to control and alter the sound emanating from the club
head 1610 when a golf ball contacts the ball striking face 114.
The location and number of posts within the club head 1610
may be changed without departing from the invention.
[0084] Additional aspects of this disclosure relate to meth-
ods for producing golf clubs 100 and golf club heads 110 in
accordance with examples of this disclosure. Such methods
may include, for example, one or more of the following steps
in any desired order and/or combinations: (a) providing a club
head 110; (b) engaging a borehole insert 120 with a borehole
122 defined in the club head 110; and (c¢) engaging a post 130
with the borehole insert 120. The club head 110 may include
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a crown portion 116 and a sole portion 118. The sole portion
118 may include a borehole 122 defined therein that opens
into an interior of the club head 110. The post 130 engages
with the borehole insert 120 such that the post extends from
the borehole insert 120 to an interior surface of the crown
portion 116 of the club head 110. The post 130 may also be
movable with respect to the borehole insert 120 so as to enable
alteration of a sound produced by the club head 110 when a
golfball is struck by the club head 110. Additionally the post
130 may include external threads 138 and the borehole insert
120 may include internal threads 128. The post external
threads 138 may engage the borehole insert 120 internal
threads 128 when the post 130 is inserted into the club head
body 112. Additionally, in accordance with this invention and
as described in detail above, a variety of features of the club
head 110, specifically the post 130, may be varied to alter a
sound emanating from the club head body 112 when a golf
ball contacts the ball striking face 114. Additionally, the
method may include the steps of (d) engaging a golf club shaft
104 with the club head 110 at the hosel member 102; and/or
(e) engaging a grip member 106 with the golf club shaft 104.
[0085] The club head 110 may be constructed in any suit-
able or desired manner and/or from any suitable or desired
materials without departing from this disclosure, including
from conventional materials and/or in conventional manners
known and used in the art. The club head 110 and its various
parts may be made by forging, casting, molding, and/or using
other techniques and processes, including techniques and
processes that are conventional and known in the art.

[0086] The various parts of the golf club 100 and the club
head 110 may be engaged together in any desired manner. As
some more specific examples, the various “engaging” steps
described above may include one or more of: bonding using
adhesives or cements; engaging using welding, brazing, sol-
dering, or other fusing techniques; attachment using
mechanical connectors (such as screws, bolts, nuts, or the
like); and the like. If desired, in some more specific example
structures according to this invention, the various parts of the
club head 110 structure may be welded together.

[0087] Still additional aspects of the invention relate to
methods for using golf clubs 100 and golf club heads 110 to
control the sound and/or other aspects of the feel associated
with a golf club 100 and golf club head 110 when it contacts
a golfball in use. For example, methods according to at least
some examples of this invention may include the steps of: (a)
providing a golf club 100 that includes a borehole 122 in the
sole portion 118 and a borehole insert 120 that extends
through the borehole 122 and into the club head 110; (b)
engaging a post 130 with the borehole insert 120; and (c)
adjusting a means for changing a sound (e.g., as described
above) to thereby change the sound emanated by the club
head 110 when the golfball contacts the ball striking face 114.
The means for changing the sound may allow a user to selec-
tively change the sound emanated by the club head 110 when
the golf ball contacts the ball striking face 114. Additionally,
in accordance with this invention and as described in detail
above, a variety of features of the club head 110, specifically
the post 130, may be varied to alter a sound emanating from
the club head body 112 when a golf ball contacts the ball
striking face 114.

C. CONCLUSION

[0088] While the invention has been described with respect
to specific examples including presently preferred modes of
carrying out the invention, those skilled in the art will appre-
ciate that there are numerous variations and permutations of
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the above described systems and methods. Thus, the spirit and
scope of the invention should be construed broadly as set forth
in the appended claims.

1. A golf club head, comprising:

a club head body including a crown portion and a sole
portion, wherein the sole portion includes a borehole
therethrough, a borehole insert that extends through the
borehole and into the club head body, the club head body
further including a post that engages the borehole insert,
the post having a first end and a second end opposite the
first end, wherein when the post is inserted into the club
head body, the first end is inserted through the borehole
insert and the second end of the post engages the bore-
hole insert and is substantially flush with or countersunk
into the sole portion;

a ball striking face engaged with or integrally formed as
part of the club head body; and

a hosel member engaged with or integrally formed with at
least a portion of the club head.

2. A golf club head according to claim 1, wherein the post

includes external threads.

3. A golf club head according to claim 2, wherein the
borehole insert includes internal threads, and the post external
threads engage the borehole insert internal threads when the
post is inserted into the club head body.

4. A golf club head according to claim 2, wherein the post
external threads are located on the first end and engage inter-
nal threads located on a crown support located at the crown
when the post is inserted into the club head body.

5. A golf club head according to claim 1, wherein the club
head body further includes a second post, and the sole portion
includes a second borehole therethrough, a second borehole
insert that extends through the second borehole and into the
club head body, wherein the second post engages the second
borehole insert, the second post having a first end and a
second end opposite the first end, wherein when the second
postisinserted into the club head body, the first end is inserted
through the second borehole insert and the second end of the
second post engages the second borehole insert and is sub-
stantially flush with or countersunk into the sole portion.

6. A golf club head according to claim 5, wherein the club
head body further includes a third post, and the sole portion
includes a third borehole therethrough, a third borehole insert
that extends through the third borehole and into the club head
body, wherein the third post engages the third borehole insert,
the third post having a first end and a second end opposite the
first end, wherein when the third post is inserted into the club
head body, the first end is inserted through the third borehole
insert and the second end of the third post engages the third
borehole insert and is substantially flush with or countersunk
into the sole portion.

7. A golf club head according to claim 1, wherein the post
is located in approximately the center of the club head body.

8. A golf club head according to claim 1, wherein the post
is located towards a back of the club head, opposite the side of
the ball striking face.

9. A golf club head according to claim 1, wherein a length
of' the post extending within an interior of the club head body
is selectively varied to alter a sound emanating from the club
head body when a golf ball contacts the ball striking face.

10. A golf club head according to claim 1, further compris-
ing a second post, wherein a cross-sectional shape of the
second post differs from a cross-sectional shape of the post,
and wherein a sound emanating from the club head body
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when a golf ball contacts the ball striking face is altered by
replacing the post with the second post.

11. A golf club head according to claim 10, wherein the
post has a round cross-section.

12. (canceled)

13. (canceled)

14. (canceled)

15. A golf club head according to claim 1, wherein the post
is made of materials selected from the group of: titanium
metal, a titanium alloy, aluminum, an aluminum alloy, or a
polymeric material.

16. A golf club head according to claim 15, further com-
prising a second post, wherein a material of the second post
differs from the material of the post, and wherein a sound
emanating from the club head body when a golfball contacts
the ball striking face is altered by replacing the post with the
second post.

17. A golf club head according to claim 1, wherein the post
includes a rubber tip on the first end that extends to and
compresses against the crown.

18. A golf club head according to claim 1, wherein the post
includes a weight located along the post.

19. (canceled)

20. A golf club head according to claim 18, wherein the
post includes external threads and the weight includes inter-
nal threads, and the weight threadably engages the post to
enable movement of the weight along a longitudinal length of
the post between the first end and the second end of the post.

21. A golf club head according to claim 20, wherein a
location of the weight along the post is selectively varied to
alter a sound emanating from the club head body when a golf
ball contacts the ball striking face.

22. A golf club head, comprising:

a club head body including a crown portion and a sole
portion, wherein the sole portion includes a borehole
that opens into an interior of the club head body;

a ball striking face engaged with or integrally formed as
part of the club head body;

a hosel member engaged with or integrally formed with at
least a portion of the club head; and

means for changing a sound emanated by the club head
when a golf ball contacts the ball striking face, wherein
at least a portion of the means for changing the sound
extends into the interior of the club head body through
the borehole.

23. A golf club head according to claim 22, wherein the
means for changing the sound allows a user to selectively
change the sound emanated by the club head when the golf
ball contacts the ball striking face.

24. A golf club head according to claim 23, wherein the
means for changing the sound includes a first post that
extends from the sole portion to the crown portion, and
wherein the means for changing the sound further includes a
releasable connection structure to allow the first post to be
replaced by a second post having a different cross-sectional
shape.

25. A golf club head according to claim 23, wherein the
means for changing the sound includes a first post that
extends from the sole portion to the crown portion, and
wherein the means for changing the sound further includes a
movable connection structure to allow a length of the first post
within the interior of the club head body to be increased or
decreased.
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26. A golf club head according to claim 23, wherein the
means for changing the sound includes a first post that
extends from the sole portion to the crown portion, and
wherein the means for changing the sound further includes a
releasable connection structure to allow the first post to be
replaced by a second post made from a different material than
a material of the first post.

27. A golf club head according to claim 23, wherein the
means for changing the sound includes a first post that is
rotatably mounted with respect to the club head body.

28. A golf club head according to claim 27, wherein the
sound emanated by the club head is change by rotating the
first post with respect to a borehole insert member that is
engaged with the club head body and engaged with the first
post.

29. A golf club head according to claim 22, wherein at least
aportion of the means for changing the sound is engaged with
the club head.

30. A golf club head according to claim 29, wherein at least
a portion of the means for changing the sound is removable
from the club head.

31. A golf club, comprising:

a club head including a crown portion and a sole portion,
wherein the sole portion includes a borehole there-
through, a bolehole insert that extends through the bore-
hole and into the club head, the club head further includ-
ing a post that engages the borehole insert, the post
having a first end and a second end opposite the first end,
wherein when the post is inserted into the club head, the
first end is inserted through the borehole insert and the
second end of the post engages the borehole insert and is
substantially flush with or countersunk into the sole
portion;

a ball striking face engaged with or integrally formed as
part of the club head;

a hosel member engaged with or integrally formed with at
least a portion of the club head; and

a shaft engaged with the club head at the hosel member.

32. A golf club according to claim 31, wherein the post
includes external threads.

33. A golfclub according to claim 32, wherein the borehole
insert includes internal threads, and the post external threads
engage the borehole insert internal threads when the post is
inserted into the club head.

34. A golf club according to claim 32, wherein the post
external threads are located on the first end and engage inter-
nal threads located on a crown support located at the crown
when the post is inserted into the club head body.

35. A golf club according to claim 31, wherein the club
head body further includes a second post, and the sole portion
includes a second borehole therethrough, a second borehole
insert that extends through the second borehole and into the
club head body, wherein the second post engages the second
borehole insert, the second post having a first end and a
second end opposite the first end, wherein when the second
postisinserted into the club head body, the first end is inserted
through the second borehole insert and the second end of the
second post engages the second borehole insert and is sub-
stantially flush with or countersunk into the sole portion.

36. (canceled)

37. A golf club according to claim 31, wherein the post is
located in approximately the center of the club head body.
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38. A golf club according to claim 31, wherein the post is
located towards a back of the club head, opposite the side of
the ball striking face.

39. A golf club according to claim 31, wherein a length of
the post extending within an interior of the club head body is
selectively varied to alter a sound emanating from the club
head when a golf ball contacts the ball striking face.

40. A golf club according to claim 31, further comprising a
second post, wherein a cross-sectional shape of the second
post differs from a cross-sectional shape of the post, and
wherein a sound emanating from the club head when a golf
ball contacts the ball striking face is altered by replacing the
post with the second post.

41. (canceled)

42. (canceled)

43. (canceled)

44. A golf club according to claim 31, wherein the first end
of the post extends to the crown of the club head.

45. (canceled)

46. (canceled)

47. A golf club according to claim 31, wherein the post
includes a rubber tip on the first end that extends to and
compresses against the crown portion.

48. A golf club according to claim 31, wherein the post
includes a weight located along the post.

49. (canceled)

50. A golf club according to claim 48, wherein the post
includes external threads and the weight includes internal
threads, and the weight threadably engages the post to enable
movement of the weight along a longitudinal length of the
post between the first end and the second end of the post.

51. A golfclub according to claim 50, wherein a location of
the weight along the post is selectively varied to alter a sound
emanating from the club head when a golf ball contacts the
ball striking face.

52. A golf club, comprising:

a club head including a crown portion and a sole portion,
wherein the sole portion includes a borehole that opens
into an interior of the club head;

a ball striking face engaged with or integrally formed as
part of the club head;

a hosel member engaged with or integrally formed with at
least a portion of the club head;

a shaft engaged with the club head at the hosel member;
and

means for changing a sound emanated by the club head
when a golf ball contacts the ball striking face, wherein
at least a portion of the means for changing the sound
extends into the interior of the club head body through
the borehole.

53. A golf club according to claim 52, wherein the means
for changing the sound allows a user to selectively change the
sound emanated by the club head when the golfball contacts
the ball striking face.

54. A golf club according to claim 53, wherein the means
for changing the sound includes a first post that extends from
the sole portion to the crown portion, and wherein the means
for changing the sound further includes a releasable connec-
tion structure to allow the first post to be replaced by a second
post having a different cross-sectional shape.
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55. A golf club according to claim 53, wherein the means
for changing the sound includes a first post that extends from
the sole portion to the crown portion, and wherein the means
for changing the sound further includes a movable connection
structure to allow a length of the first post within the interior
of the club head body to be increased or decreased.

56. A golf club according to claim 53, wherein the means
for changing the sound includes a first post that extends from
the sole portion to the crown portion, and wherein the means
for changing the sound further includes a releasable connec-
tion structure to allow the first post to be replaced by a second
post made from a different material than a material of the first
post.

57. A golf club according to claim 53, wherein the means
for changing the sound includes a first post that is rotatably
mounted with respect to the club head body.

58. A golf club according to claim 57, wherein the sound
emanated by the club head is change by rotating the first post
with respect to a borehole insert member that is engaged with
the club head body and engaged with the first post.

59. A golf club according to claim 52, wherein at least a
portion of the means for changing the sound is engaged with
the club head.

60. A golf club according to claim 59, wherein at least a
portion of the means for changing the sound is removable
from the club head.

61. A method of making a golf club, comprising:

(a) providing a club head, wherein the club head includes:

a crown portion and a sole portion, wherein the sole
portion includes a borehole defined therein that opens
into an interior of the club head;

(b) engaging a borehole insert with the borehole defined in

the club head; and

(c) engaging a post with the borehole insert such that the

post extends from the borehole insert to an interior sur-
face of the crown portion of the club head, wherein the
post is movable with respect to the borehole insert so as
to enable alteration of'a sound produced by the club head
when a golf ball is struck by the club head.

62-78. (canceled)

79. A method for changing a sound emanated by a golf club
head, comprising:

(a) providing a golf club, wherein the golf club includes:

aclub head including a crown portion and a sole portion,
wherein the sole portion includes a borehole that
opens into an interior of the club head,

a ball striking face engaged with or integrally formed as
part of the club head,

a hosel member engaged with or integrally formed with
at least a portion of the club head, and

means for changing a sound emanated by the club head
when a golf ball contacts the ball striking face,
wherein at least a portion of the means for changing
the sound extends into the interior of the club head
body through the borehole; and

(b) adjusting the means for changing a sound to thereby

change the sound emanated by the club head when the
golf ball contacts the ball striking face.

80-88. (canceled)



