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GOLF CLUB HEAD WITH SOUND TUNING

FIELD OF THE INVENTION

[0001] This invention generally relates to golf club heads,
and more specifically to hollow golf club heads including
sound tuning features.

BACKGROUND OF THE INVENTION

[0002] As the size of hollow golf club heads has increased,
weight distribution has become a major design consideration.
In particular, in the quest to design in discretionary mass, it
has become desirable to decrease the wall thicknesses of the
portions that do not contribute directly to improved mass
properties. Because of the thin wall and the large volumes of
the golf club head, large portions of the heads act as mem-
branes and vibrate relative to each other. In some instances,
the vibration takes place at a relatively low frequency that
results in unappealing sound during impact between the golf
club head and a golf ball.

[0003] Sound tuning features have been incorporated into
hollow bodied golf clubs. One example is described in U.S.
Pat. No. 6,852,038 to Yabu for a Golf Club Head and Method
of Making the Same. In that example, a hollow body golf club
head includes rib-like walls that form the inner surface of the
sole and crown. The sound emitted into the hollow cavity due
to contact with a golf ball is directed rearward and parted
laterally by the ribs. Sound bars are included in some embodi-
ments that are located a small distance behind the club face
and extends between the crown and sole. The sound bars are
included to further part the sound vibrations.

[0004] Another example is described in U.S. Pat. No.
5,718,641 to Lin for a Golf Club Head that Makes a Sound
when Striking the Ball. In that example, the golf club head
includes a sound plate that is suspended in the hollow body of
the club head that makes a sound and echoes the sound during
impact between the club head and a golf ball. One edge of the
sound plate is fixed to a wall of the hollow club head and the
remaining edges are unattached so that the sound plate is able
to vibrate relative to the remainder of the club head.

[0005] Others have added features to golf club heads to
improve rigidity of the club head by reducing relative vibra-
tion between opposing walls to reduce the energy that is
wasted in deforming the club head and to redirect that energy
into the golf ball. For example, U.S. Pat. No. 6,524,197 to
Boone for a Golf Club Head Having a Device for Resisting
Expansion Between Opposing Walls During Ball Impact
describes a feature designed for that purpose. The golf club
head includes a tensioning device that extends between the
crown and the sole. In particular, the tensioning device
includes an elongate cylindrical member that extends through
apertures in each of the crown and sole and enlarged ends that
are unable to pass through the apertures. One of the enlarged
heads is threaded so that a threaded end member may be used
to tension the elongate cylindrical member thereby placing
the hollow body in compression and increasing the rigidity of
the hollow body.

[0006] It is desirable to provide a golf club that has sound
tuning features for altering the sound produced by the golf
club head during ball impact.

SUMMARY OF THE INVENTION

[0007] The invention is directed to a golf club head with
sound tuning so that the vibration characteristics of the golf
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club head may be altered to produce a desired sound. Several
embodiments of the present invention are described below.
[0008] Inanembodiment, a golf club head includes a body
and a tuning member. The body includes a crown portion and
a sole portion and defines an interior cavity. The tuning mem-
ber extends across the interior cavity and includes a first end
that is attached to the crown portion at a first attachment
location and a second end that is attached to the sole portion
at a second attachment location. The body includes a first
distance between the first attachment location and the second
attachment location when the body is in a free state, and the
tuning member has a length that is greater than the first
distance when the tuning member is in a free state.

[0009] Inanother embodiment, a golf club head includes a
body and a curved tuning member. The body includes a crown
portion, a sole portion, a toe portion extending between the
crown portion and the sole portion and a heel portion extend-
ing between the crown portion and the sole portion and
defines an interior cavity. The curved tuning member extends
across the interior cavity and a first end of the tuning member
is attached to the crown portion at a first attachment location
and a second end of the tuning member is attached to the sole
portion at a second attachment location. The tuning member
is oriented so that it is curved away from the nearest of the toe
portion and the heel portion.

[0010] Ina further embodiment, a golf club head includes a
body, a cover and a tuning member. The body includes a
crown portion and a sole portion and defines an interior cav-
ity. An aperture extends through the sole portion. The cover is
removably coupled to the sole portion in the aperture. The
tuning member extends across the interior cavity and a first
end of the tuning member is attached to the crown portion at
a first attachment location and a second end of the tuning
member is attached to the cover.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Inthe accompanying drawings, which form a part of
the specification and are to be read in conjunction therewith
and in which like reference numerals are used to indicate like
parts in the various views:

[0012] FIG.1isatop view of a conventional golf club head
schematically illustrating the displacement of an exemplary
first vibration mode;

[0013] FIG. 2 is a top view of the golf club head of FIG. 1
schematically illustrating the displacement of an exemplary
second vibration mode;

[0014] FIG. 3 is a top view of another conventional golf
club head schematically illustrating the displacement of an
exemplary first vibration mode;

[0015] FIG. 4 is a front view of an embodiment of a golf
club head in accordance with the present invention;

[0016] FIG. 5 is a partially exploded view of the golf club
head of FIG. 4;
[0017] FIG. 6 is a partial cross-sectional view of the golf

club head of FIG. 4;

[0018] FIG. 7 is a partial cross-sectional view of another
embodiment of the golf club head in accordance with the
present invention;

[0019] FIG. 8 is a partial cross-sectional view of another
embodiment of the golf club head in accordance with the
present invention;

[0020] FIG. 9 is a partial cross-sectional view of another
embodiment of the golf club head in accordance with the
present invention;
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[0021] FIG. 10 is a front view of another embodiment of a
golf club head in accordance with the present invention;

[0022] FIG. 11 is a bottom view of the golf club head of
FIG. 10;
[0023] FIG. 12 is a cross-sectional view of the golf club

head of FIG. 10, taken along line 12-12;

[0024] FIG. 13 is a front view of another embodiment of a
golf club head in accordance with the present invention;
[0025] FIG. 14 is a side view of a spring element that may
be included in a golf club head in accordance with the present
invention;

[0026] FIG.15is another side view of the spring element of
FIG. 14,
[0027] FIG. 16 is a side view of a dampening element that

may be included in a golf club head in accordance with the
present invention;

[0028] FIG. 17 is another side view of the dampening ele-
ment of FIG. 16;

[0029] FIG. 18 is a partial cross-sectional view of an
embodiment of a tuning member that may be included in a
golf club head in accordance with the present invention;
[0030] FIG. 19 is a front view of another embodiment of a
golf club head in accordance with the present invention;
[0031] FIG. 20 is a front view of another embodiment of a
golf club head in accordance with the present invention; and
[0032] FIG. 21 is a cross-sectional view of the golf club
head of FIG. 20.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0033] The present invention is directed to a golf club head
including sound tuning features. The sound tuning features
areincluded to tailor the sound produced by the golf club head
to any desired frequency, amplitude and/or duration. Several
embodiments of the present invention are described below.
[0034] Every golf club produces a distinct sound and feel
when it is used to strike a golf ball. The sound and feel are
produced by the vibration behavior of the golf club head
which is a result of the design of the golf club head. Golf club
head designs are analyzed and samples are tested to charac-
terize the vibration characteristics of a particular design in an
attempt to determine whether the sound and feel produced by
the golf club head will be acceptable to the average golfer. In
particular, the frequency values and displacement mode
shapes are determined for the club head. It is generally under-
stood that the lower frequency modes have a tendency to
detrimentally affect the sound and feel of a particular golf
club head.

[0035] Referring to FIGS. 1 and 2, the first two vibration
mode shapes of a first exemplary hollow golf club head 10 are
shown. Golf club head 10 generally includes a crown portion
12, aheel portion 14, atoe portion 16, a rear portion 18, a front
portion 20, a hosel 22 and a sole portion (not shown) that
combine to form a generally hollow body having an interior
cavity. Front portion 20 includes a striking face for impacting
a golf ball. Crown portion 12 extends rearward from front
portion 20 and forms a top surface of club head 10. Heel
portion 14 and toe portion 16 form sidewalls of club head 10
and extend generally downward from the edges of crown
portion 12 and rearward from side edges of front portion 20.
Rear portion 18 extends between heel portion 14 and toe
portion 16 to complete the side wall of club head 10. The sole
portion extends between the lower edges of front portion 20,
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heel portion 14, toe portion 16 and rear portion 18 and gen-
erally forms the bottom surface of club head 10.

[0036] Crown portion 20 of golf club head 10 includes a
pair of concave dimples 24 that are spaced from each other in
a heel-to-toe direction. In a first vibration mode, i.e., the
vibration mode having the lowest frequency value, a location
of maximum displacement 26, or “hot spot”, is located at
dimple 24 that is closest to heel portion 14, as shown in FIG.
1. Ina second vibration mode, i.e., the vibration mode having
the second lowest frequency value, the location of maximum
displacement 26 is located on dimple 24 that is closest to toe
portion 16.

[0037] Referringto FIG. 3, the first vibration mode shape of
a second exemplary hollow club head 30 is shown. Similar to
the previously described golf club head, the second exem-
plary hollow golf club head 30 includes a crown portion 32, a
heel portion 34, a toe portion 36, a rear portion 38, a front
portion 40 and a hosel 42. Crown portion 32 of golf club head
30 is a continuous convex surface that includes no dimples.
The first vibration mode of golf club head 30 provides a
location of maximum displacement 46, or hot spot, that is
located generally centrally on crown portion 32.

[0038] In each of the illustrated embodiments, the lowest
frequency modes involve vibration of at least portions of the
crown. The exemplary clubs may also exhibit vibration
modes wherein at least a portion of the sole vibrates. How-
ever, at least in the exemplary golf club heads, the lowest
frequency modes either do not include simultaneous vibra-
tion of the sole or the sole vibration is out of phase with that
of'the crown or has a lower displacement amplitude. It should
be appreciated that in some golf club heads the lowest fre-
quency mode may include a location of maximum displace-
ment that is located on the sole of the club head and the
present invention applies equally to those golf club heads.
[0039] Referring to FIGS. 4-6, an embodiment of a golf
club head in accordance with the present invention, golf club
head 50, will be described. Golf club head 50 generally
includes a crown portion 52, a heel portion 54, a toe portion
56, a rear portion 58, a sole portion 60, a front portion 62, a
hosel 63 and a pair of tuning members 64.

[0040] Crown portion 52 and sole portion 60 form the upper
and lower surfaces, respectively, of golf club head 50. Addi-
tionally, crown portion 52 and sole portion 60 generally pro-
vide the majority of the surface area of club head 50. In order
to maintain the large volume of modern golf club heads while
providing the maximum discretionary mass, crown portion
52 and sole portion 60 tend to have relatively thin walls,
which results in the those portions often acting as a vibrating
membrane during and after impact with a golf ball.

[0041] Crown portion 52 and sole portion 60 are spaced
from each other by heel portion 54, toe portion 56, rear
portion 58 and front portion 62 so that the combined portions
define a hollow interior cavity. In the present embodiment,
tuning members 64 are tubular components that extend across
the hollow interior cavity and each tuning member includes a
first end attached to the crown at a first attachment location
and a second end attached to the sole at a second attachment
location. A pair of tuning members 64 is provided to alter the
first two vibration modes of golf club head 50 which exhibit
locations of maximum displacement in each of dimples 66 so
the attachment locations on the crown are disposed adjacent
the locations of maximum displacement.

[0042] Bosses 68 are included on crown portion 52 and sole
portion 60 at the respective attachment locations and provide
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attachment features for coupling tuning members 64 to crown
portion 52 and sole portion 60. Bosses 68 are raised portions
that extend inward from the inner surfaces of each of crown
portion 52 and sole portion 60. Each boss 68 includes a
mating surface 70 that is configured to abut an end surface 72
of tuning member 64. Mating surface 70 is contoured to
match the contour of end surface 72 of tuning member 64. For
example, mating surface 70 may be planar so that it abuts a
planar end surface 72 of tuning member 64, as shown, or the
mating surface may be curved or angular to abut a curved or
angular end surface of the tuning member.

[0043] Additionally, each boss 68 includes a locating mem-
ber 74 that aligns the end of tuning member 64 on boss 68 so
that tuning member 64 is properly located for attachment. In
the present embodiment, locating member 74 is an arcuate
wall that extends from mating surface 70 toward the center of
the hollow interior cavity. The curvature of locating member
74 is selected so that it abuts a portion of the outer surface of
tuning member 64. Locating member 74 is utilized during the
attachment of tuning members 64 so that tuning members 64
remain properly located during the attachment process. The
attachment process may include welding, brazing, bonding
and/or applying fasteners. In the present embodiment, tuning
members 64 are attached to bosses 68 by attachments 76.
[0044] Bosses 68 may be integrated into golf club head 50
using any process. Preferably, bosses 68 are cast integral with
crown portion 52 and sole portion 60 and constructed with the
same material as crown portion 52 and sole portion 60. For
example, crown portion 52, sole portion 60 and bosses 68 are
preferably cast from titanium or a titanium alloy, however,
they may be formed from any metallic material or combina-
tions of metallic and non-metallic materials. Alternatively,
the crown portion, the sole portion and/or the bosses may be
constructed as separate components using various methods
and coupled together. For example, the parts may be con-
structed by casting, stamping and/or forging and subse-
quently coupled by any attachment method such as, for
example, welding and/or adhesive bonding.

[0045] The stiffness and damping characteristics of the tun-
ing members are selected so that the vibration modes are
altered to improve the sound of the golf club head at impact.
Tuning members 64 may be constructed from any material
and may have any cross-sectional shape. For example, in the
present embodiment, tuning members 64 are tubular, but it
should be appreciated that the tuning members may be solid.
Additionally, the tuning members may be constructed from
metallic materials, such as titanium, aluminum and/or steel,
or non-metallic materials, such as carbon fiber and/or poly-
mer. Additionally, the tuning members may have composite
structures.

[0046] The tuning members are also sized to provide
desired vibration behavior. Preferably, tuning members 64
are sized so that they are placed in compression between
mating surfaces 70 of bosses 68. For example, tuning mem-
bers 64 may be constructed having a length in a free state that
is greater than the distance between mating surfaces 70 of
bosses 68, which serve as attachment locations of the tuning
members 64, when the golf club head is in a free state. The
free state for the tuning members and the golf club head
corresponds to the state when no external forces are applied to
the respective component.

[0047] Referring to FIG. 7, another embodiment of a golf
club head in accordance with the present invention will be
described. Golf'club head 80 includes tuning members 82 that
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extend between crown portion 52 and sole portion 60. The
components that are substantially identical to those previ-
ously described are denoted by identical reference numbers
and will not be described in further detail. Golf club head 80
includes bosses 68 located on crown portion 52 and sole
portion 60 that are configured to receive tuning members 82.
Tuning member 82 are cylindrical rods that extend between
bosses 68. In the present embodiment, tuning members 82 are
constructed of a polymer material that is bonded in golf club
head 80 between bosses 68.

[0048] In another embodiment, shown in FIG. 8, golf club
head 84 includes composite tuning members 86. Tuning
members 86 extend between crown portion 52 and sole por-
tion 60. Tuning members 86 include a three piece composite
construction that includes spacer 90 interposed between caps
88. In the present embodiment, caps 88 are constructed from
metallic material and spacer 90 is constructed from a non-
metallic material that is bonded to caps 88. Tuning members
86 are inserted between bosses 68 and caps 88 are attached to
bosses. Because caps 88 are constructed of metallic material,
tuning members 86 may be attached to metallic bosses 68 by
welding or brazing. Caps 88 and spacer 90 may also include
complementary coupling features. For example, caps 88 may
include posts 92 that are received in bores 94 included in
spacer 90. It should be appreciated that spacer 90 may be
constructed from a material having dampening properties,
such as a viscoelastic polymer, if desired.

[0049] The tuning member may also include stiffness alter-
ing features. Referring to FIG. 9, golf club head 96 includes
tuning members 98 that extend between crown portion 52 and
sole portion 60. Tuning members 98 include a plurality of
stiffness altering features in the form of lateral slots 99 that
reduce the stiffness of tuning members 98 to a desired stiff-
ness. [t should be appreciated that any features that change the
stiffness of the tuning member may be included, such as, for
example, lateral slots (as shown), bores or notches extending
into the tuning member, and/or changes in cross-sectional
shape and/or area.

[0050] Referring to FIGS. 10-11, another embodiment of a
golf club includes removable tuning members. Similar to the
previously described embodiments, a crown portion 102
including dimples 116, a heel portion 104, a toe portion 106,
arear portion 108, a sole portion 110, a front portion 112 and
a hosel 113 combine to form the hollow body of golf club
head 100. Tuning members 114 extend across the interior
hollow cavity between crown portion 102 and sole portion
110 and are selected to create desired vibration characteristics
of golf club head 100.

[0051] Tuning members 114 extend between mounting fea-
tures of crown portion 102 and mounting features of sole
portion 110. The mounting features of crown portion 102
include bosses 118 extending inward from an inner surface of
crown portion 102. The mounting features of sole portion 110
include bosses 120 and covers 122. Covers 122 are configured
to be removably coupled to apertures that extend through sole
portion 110 and bosses 120. For example, bosses 120 include
a threaded internal surface that engages threaded outer sur-
faces of covers 122. Each cover 122 includes a tool engage-
ment feature 132 so that cover may be installed and removed
by a user. It should be appreciated that cover 122 may be
attached to boss 120 using any permanent, semi-permanent or
removable attachment method. For example, cover 122 may
be bonded into boss 120, or cover 122 may be threaded into
boss 120 and a thread locking feature or material included. It



US 2009/0298613 Al

should be appreciated that tuning members 114 may have any
configuration, such as the various embodiments described
herein, and a user may select a configuration for each position
to tailor the sound to any desired characteristics.

[0052] A first end 124 of each tuning member 114 is
inserted into a bore 126 included in boss 118. Cover 122 is
then installed in boss 120 so that a second end 128 is inserted
into a bore 130 included in cover 122. When cover 122 is
installed in boss 120, tuning member 114 is held in compres-
sion between boss 118 and cover 122.

[0053] In another embodiment, the tuning members
include a spring and dampening components. Referring to
FIGS. 13-17, an embodiment including separate spring and
dampening components will be described. Golfclubhead 140
includes a crown portion 142 that includes dimples 154, aheel
portion 144, a toe portion 146, a rear portion 148, a sole
portion 150 that combine to form the hollow body of club
head 140. Golf club head 140 also includes a tuning member
152 that extends across the hollow interior of the club head
between crown portion 142 and sole portion 150.

[0054] Tuning member 152 is constructed from a spring
component 156 and a dampening component 158. Spring
component 156 is generally an elongate plate member that
includes a spring portion 160 that is interposed between a pair
of mounting portions 162. Spring portion 160 includes a
plurality of stiffness altering features 164 that include a plu-
rality of notches extending laterally through a portion of
spring component 156 so that spring portion 160 is generally
S-shaped and has a reduced stiffness in comparison to mount-
ing portions 162.

[0055] Dampening component 158 includes a dampening
member 168 interposed between a pair of frame members
166. Frame members 166 are elongate plates that provide
mounting surfaces so that dampening member 168 may be
mounted to and between frame members 166. In the present
embodiment, dampening member 168 is a viscoelastic poly-
mer.

[0056] Referring to FIG. 18, another embodiment of a tun-
ing member 170 will be described. Tuning member 170
includes a spring member 172 that is interposed between a
pair of mounting portions 174. Spring member 172 includes
a plurality of stiftness altering features in the form of lateral
slots 176 that reduce the stiffness of tuning member 170 to a
desired stiffness. Tuning member 170 also includes a damp-
ening member 178 that encases at least a portion of spring
member 172 and extends into lateral slots 176. Dampening
member 178 may be any material having vibration dampen-
ing characteristics such as a viscoelastic polymer.

[0057] Another embodiment of a golf club head including
tuning members is illustrated in FIG. 19. Golf club head 180
is a hollow body constructed from a crown portion 182
including dimples 183, a heel portion 184, a toe portion 186,
arear portion 188, a sole portion 190, a front portion 192 and
a hosel 193. Tuning members 194, 196 extend across the
interior hollow cavity between crown portion 182 and sole
portion 190 and are selected to create desired vibration char-
acteristics of golf club head 180.

[0058] Golf clubhead 180 includes a planar tuning member
194 and a curved tuning member 196. Planar tuning member
194 extends between crown portion 182 and sole portion 190
on a toe side of club head 180. Curved tuning member 196
extends between crown portion 182 and sole portion 190 on a
heel side of club head 180. The curvature and thickness of
tuning members 194, 196 are selected so that club head has a
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desired vibration behavior. Preferably, the curvature of the
curved tuning member is oriented so that it is curved away
from the nearest side wall. For example, as shown, curved
tuning member 196 is disposed on the heel side of club head
180 so itis oriented so that it is curved away from heel portion
184. It should be appreciated that the club head may be
constructed using investment casting and the orientation of
the curved tuning member may be selected to provide clear-
ance for manipulating a core during the formation of the wax
pattern, or model. In particular, in the present embodiment, by
orienting the curved tuning member so it is curved away from
the nearest side, additional clearance is provided for remov-
ing core pieces. As a result, removal of the core is simplified
and fewer core pieces may be required. It should be appreci-
ated that tuning members 194, 196 may be cast integral with
club head 180 or formed separately and attached to club head
180.

[0059] Referring to FIGS. 20 and 21, another embodiment
of'a golf club head including a single tuning member will be
described. Similar to previous embodiments, golf club head
200 is a hollow body constructed from a crown portion 202, a
heel portion 204, a toe portion 206, a rear portion 208, a sole
portion 210, a front portion 212 and a hosel 213. A single
tuning member 214 extends between bosses 216 included on
crown portion 202 and sole portion 210 and alters the vibra-
tion behavior of club head 200. In the present embodiment,
the placement of tuning member 214 corresponds to a desired
configuration for a club head having vibration characteristics
such as exemplary club head 30 of FIG. 3. In particular, tuning
member 214 is located so that it contacts crown portion 202
adjacent a location of maximum displacement of a low fre-
quency vibration mode.

[0060] Bosses 216 provide attachment features for cou-
pling tuning member 214 to crown portion 202 and sole
portion 210. Bosses 216 are raised portions that extend
inward from the inner surfaces of each of crown portion 202
and sole portion 210. Similar to the previously described
embodiments, each boss 216 includes a mating surface 218
that is configured to abut an end surface 220 of tuning member
214 and a locating member 222 that aligns the end of tuning
member 214 on boss 216 so that tuning member 214 is prop-
erly located for attachment.

[0061] Itshould be appreciated that in any of the illustrated
embodiments, bosses on the crown portion and/or the sole
portion may be configured so that the tuning members may be
removable, as shown in FIGS. 10-12. Removable tuning
members allow a manufacturer or user to alter the sound
tuning of a particular head. For example, a plurality of tuning
members having different configurations may be provided
and any combination of the tuning members may be installed
in a club

[0062] While it is apparent that the illustrative embodi-
ments of the invention disclosed herein fulfill the objectives
stated above, it is appreciated that numerous modifications
and other embodiments may be devised by those skilled in the
art. Elements from one embodiment can be incorporated into
other embodiments. Therefore, it will be understood 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.

We claim:

1. A golf club head, comprising:

a body including a crown portion and a sole portion and
defining an interior cavity; and
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a tuning member extending across the interior cavity,
wherein a first end of the tuning member is attached to
the crown portion at a first attachment location and a
second end of the tuning member is attached to the sole
portion at a second attachment location,

wherein the body includes a first distance between the first
attachment location and the second attachment location
when the body is in a free state, and the tuning member
has a length that is greater than the first distance when
the tuning member is in a free state.

2. The golf club head of claim 1, wherein the crown portion
includes a concave dimple and the tuning member extends
across the interior cavity between the dimple and the sole.

3. The golf club head of claim 1, wherein the tuning mem-
ber includes stiffness altering features.

4. The golf club head of claim 1, wherein the tuning mem-
ber includes a dampening member and a spring member.

5. The golf club head of claim 1, wherein the tuning mem-
ber is constructed from a metallic material and a non-metallic
material.

6. The golf club head of claim 5, wherein the non-metallic
material is a viscoelastic polymer.

7. The golf club head of claim 1, wherein at least one of the
crown portion and the sole portion includes a boss, wherein
the boss includes a mating surface that abuts an end surface of
the tuning member and a locating member that abuts a side
surface of the tuning member.

8. A golf club head, comprising:

a body including a crown portion, a sole portion, a toe
portion extending between the crown portion and the
sole portion and a heel portion extending between the
crown portion and the sole portion and defining an inte-
rior cavity; and

a curved tuning member extending across the interior cav-
ity, wherein a first end of the tuning member is attached
to the crown portion at a first attachment location and a
second end of the tuning member is attached to the sole
portion at a second attachment location,

wherein the tuning member is oriented so that it is curved
away from the nearest of the toe portion and the heel
portion.
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9. The golfclub head of claim 8, wherein the crown portion
includes a concave dimple and the first attachment location is
disposed on the dimple.

10. The golf club head of claim 8, further comprising a
planar tuning member extending across the interior cavity and
attached to the crown portion and the sole portion.

11. The golf club head of claim 10, wherein the curved
tuning member is disposed on a heel side of the body and the
planar and the planar tuning member is disposed on a toe side
of the body.

12. A golf club head, comprising:

a body including a crown portion and a sole portion and
defining an interior cavity, wherein an aperture extends
through the sole portion;

a cover removably coupled to the sole portion in the aper-
ture; and

a tuning member extending across the interior cavity,
wherein a first end of the tuning member is attached to
the crown portion at a first attachment location and a
second end of the tuning member is attached to the cover.

13. The golf club head of claim 12, wherein the crown
portion includes a boss located at the first attachment location
and the first end of the tuning member is attached to the boss.

14. The golf club head of claim 12, wherein the sole portion
includes a boss and the aperture extends through the boss.

15. The golf club head of claim 12, wherein the cover
includes a threaded outer surface that threadably engages a
threaded surface of the aperture.

16. The golf club head of claim 12, wherein the crown
portion includes a concave dimple and the tuning member
extends across the interior cavity between the dimple and the
sole.

17. The golf club head of claim 12, wherein the tuning
member includes stiffness altering features.

18. The golf club head of claim 12, wherein the tuning
member includes a dampening member and a spring member.

19. The golf club head of claim 12, wherein the tuning
member is constructed from a metallic material and a non-
metallic material.

20. The golf club head of claim 19, wherein the non-
metallic material is a viscoelastic polymer.
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