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GOLEY CLUB HEAD OR OTHER BALL STRIKING DEVICE
WITH REMOVABLE FACHK AND/AUR INTERNAL SUPPORT STRUCTURE

DESCRIPTION
CROSS-REFERENCE TO RELATED APPLICATION

FB001 ] This application claims priority to and the benefit of U.S. Patent Application No.
14/567,678, filed December 11, 2014, which prior application 1s incorporated by relerence

hercin and made part hereot.

TECHNICAL FIELD

FGOU 2] The mvention relates generally to ball striking devices, such as golf club heads,
and more particularly, to such ball striking devices having a removable face and/or an

internally supported structure.

BACKGROUND OF THE INVENTION

LHLIRY Golf 1s enjoyed by a wide variety of players — players of different genders and
dramatically different ages and/or skall levels. Golf 15 somewhat vnique in the sporting world
in that such diverse collections of players can play together in golf events, even in direct
competifion with one another (e.g., using handicapped scoring, ditferent tee boxes, 1n team
formats, etc.), and still enjoy the golf outing or competition. These factors, together with the
increased availabihity of golf programming on television {e.g., golf tournaments, golf news,
golf history, and/or other golf programming) and the rise of weli-known golf superstars, at
least 1o part, have increased goll’s popularity 1 recent years, both in the Uniled States and

across the world.

O04 Golfers at all skl levels seek to improve thewr performance, lower their golf
scores, and reach that next performance “level.” Manufacturers of all types of golt
equipment have responded to these demands, and 10 recent years, the industry has witnessed
dramatic changes and improvements in golf equipment. For example, a wide range of
different golf ball models now are available, with balls designed to complement specific
swing speeds and/or other player characteristics or preferences, e.g., with some balls designed
to tly farther and/or siraighter; some designed (o provide higher or flaiter {rajectories; some
designed to provide more spin, control, and/or {eel (particularly around the greens); some
designed for faster or slower swing speeds; eic. A host of swing and/or tcaching aids also arc

available on the market that promuise to help lower one’s golf scores.
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GO0 | Being the sole mstrument that sets 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 dramatic changes and umprovements in putier designs, golf
club head designs, shafts, and grips in recent vears. Additionally, other technological
advancements have been made in an etfort o better match the various elements and/or
charactenstics of the golf club and charactenistics of a golf ball to a particular user’s swing
features or characteristics {e.g., club fitting technology, ball launch angle measurement
technology, ball spin rates, etc.). Still other advancements have sought to provide golf club
constructions that provide improved feel to the golfer or enhanced energy transfer {rom the

golf club to the goli bail.

[ G006 While the industry has witnessed dramatic changes and improvements to golf
~quipment in recent years, there 1s room 1n the art for {urther advances in golf club
technology. The present invention seeks to address certain of the shortcomings of prior golf
chubs and other ball siriking devices, and {o provide a design having advantages not
previously provided. A {ull discussion of the {eatures and advantages of the present
inveniion 18 deferred io the following detailed description, which proceeds with reference to

the accompanying drawings.

SUMMARY OF THE INVENTION

OO | The tollowing presents a general summary of aspects of the invention in order o
provide a basic understanding of at least some of its aspects. This summary is not an
extensive overview of the mnvention. It 1s not intended to 1dentily key or critical elements of
the mvention or (o dehineate the scope of the mvention. The {ollowing summary merely
presents some concepts of the invention 1 a general form as a prelude to the more detailed

description provided below.

008 | Aspects of the mnvention relate to ball striking devices, such as golf clubs, with a
head that includes a face member having a striking surface configured for striking a ball and
an inner surface opposite the siriking surface, and a body member connected to the face
member and extending rearwardly from the face member, where the body member includes a
crown portion and a supporting structure. The face member mcludes a frame portion
connected to the supporting structure and forming at least a portion of an outer periphery of
the striking surface, where the frame portion includes a mounting structure, and a face plate

removably connected to the mounting structure to form at least a portion of a central region
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of the siriking face. The frame portion may be connected o the supporting structure by an
integral joining technigque or other connection. The supporting structure includes a base
member forming at least a portion of the sole of the head and a plurality of truss members
connected to the base member, such that the {russ members connect the base member to the

crown portion and the frame portion of the face member.

[ GUU9 | According to one aspect, the body member {urther includes one or more body
panecls supported by the supporting structure and {orming portions of a heel, g toe, a rear, and
the sole of the head, where the crown portion and the body panel{s) combine to define an

enclosed volume of the club head.

FBU Y] According to another aspect, the crown portion 1s formed by a shell member that
exiends from the frame portion of the face member rearward (0 a rearmost point on the club

head and covers a top of the club head entirely.

[GURE | According to another aspect, the face plate 1s removably connected to the
mouniing structure by a plurality of {asteners, and the fasteners are accessible from a rear side

of the tace plate for connection and removal of the fasteners to and from the face plate.

il g According to a further aspect, at least one opening may be defined between the

base member and the crown portion of the body member.

fBUE3] According to yet another aspect, the base portion includes a weight port, and a
werght member 1s received in the weight port. The base portion may further include a
plurality of weight ports. At lcast one weight member may be received n the plurality of
weight ports, and the weight member(s) may be interchangeable among the plurality of
weight ports. A plurality of weight members may be received in the weight ports, where at
least one of the weight members 1s weighted differently from at least one other weight
member, such that interchanging the plurality of weight members among the weight ports 1s

configured to change a weighting configuration of the head.

FOOT4 ] According to a still further aspect, the frame portion of the face member further
includes a wall extending rearward from the striking surface and {forming a portion of the

SOIC.
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FGOES According to an additional aspect, the mounting structure includes a recess in the
frame portion of the face member, where the face plate 1s received within the recess. The
face plate may be removably connected to a recessed surface within the recess by a plurality
of fasieners 1in one configuration. The mounting structure may also have a plurality of
recervers within the recess in another configuration, and the face plate includes a plurality of
pegs, each peg being received in one of the receivers. In this configuration, the fasteners may
be connected to the pegs to connect the face plate to the frame portion. The frame portion
nmay further include an opening located within the recess and extending completely through

the {rame portion, such that the face plate covers the opening.

L G0E6] Additional aspects of the invention relate to ball striking devices, such as goif
clubs, with a head that includes a face member having a striking surface configured for
siriking a ball and an inner surface opposite the siriking surface, and a body member
connected to the face member and extending rearwardly trom the tace member. The face
member includes a frame portion formung at least a portion of an oufer periphery of the
striking face, the frame portion having a mounting structure that iciudes a recess i the
{rame portion of the face member and a plurahity of receivers within the recess. The frame
portion has an opening located within the recess and extending completely through the frame
portion. FThe {ace member also includes a face plate recerved within the recess and connected
to the mounting structure to {form at least a portion of a central region of the striking face,
such that the face plate covers the opening in the frame portion. The face plate has a plurality
of pegs, each peg being recerved 1 one of the receivers. A plurality of tasteners are

connected to the pegs to connect the face plate to the frame portion.

[ OU17 ] According to one aspect, the frame portion of the face member also includes a

wall extending rearward from the stniang surface and lorming a portion of the sole.

[OUS] According to another aspect, the body member inciudes a crown portion and a
supporting structure, where the supporting structure includes a base member torming at least
a portion of a sole of the head and a plurality of fruss members connected to the base
member. The truss members connect the base member to the crown portion and the frame
portion of the face member. The body member may further include one or more body panels
supporied by the supporting structure in one configuration, with the body panels {orming
portions of a heel, a toe. a rear, and the sole of the head, where the crown portion and the one

or more body panels combine to define an enclosed volume of the club head. In another
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configuration, at least one opening may be defined between the base member and the crown
portion of the body member. Additionally, the base portion may include a weight port and a

welght member may be received in the weight port.

TOOEY According to a turther aspect, the head may include an adjustable hosel structure
connected to the face member, the adjustable hosel structure configured for connection o a

shatt.

240 Further aspects of the mvention relate to ball striking devices, such as golf clubs,
with a head that includes a face member having a siriking surface configured for striking a
ball and an wner surface opposite the striking surface, and a body member connected to the
{ace member and extending rearwardly from the face member. The body member mnciudes a
crown portion formed as a shell member that extends from a frame portion of the face
member rearward to a rearmost point on the club head and covers a top of the club head
~ntirely. The body member also includes a supporiing structure that includes a base member
forming at least a portion of a sole of the head and a plurality of truss members connected to
the base member, where the truss members connect the base member to the crown portion
and the face member. The base portion may include a plurality of weight ports, and a
plurality of weight members are provided o be interchangeable among the plurality of weight
ports. At least one of the weight members 1s weighted differently from at least one other
welight member, such that interchanging the plurality of weight members among the weight
ports 1s configured to change a weighting configuration of the head. The base member may

be directly and solely supported by the piurality of truss members in one embodiment.

[GO2E | According to one aspect, the body member {further includes one or more body
panels supporied by the supporting structure and {ormung portions of a heel, a toe, a rear, and
the sole of the head, where the crown portion and the one or more body panels combine to

define an enclosed volume of the club head.

U2 ] According to another aspect, at least one opening is defined between the base

member and the crown portion of the body member.

[ GU23] According to a further aspect, the supporting structure also mcludes a first truss
member extending {rom the base member to the bottom portion of the face member to
connect the base member to the bottom portion of the {ace mermber, a second truss member

extending from the base member to the top portion of the face member to connect the base
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member to the top portion of the face member, and a thuird truss member extending
rearwardly {rom the base member to the rear portion of the crown portion to connect the base
nmember (o the crown portion. The supporting structure may further inciude pairs of the first,
second, and third truss members. The [irst pair of truss members may extend forwardly from
a tront of the base portion, the second pair of truss members may extend upwardly and
forwardly from a rear of the base portion, and/or the third pair of {russ members may exiend

upwardly and rearwardly from the rear of the base portion.

F3024 ] According to yet another aspect, the weight ports may be exposed to an exterior of
the club head, such that the weight members can be inserted nto the weight ports from the
exterior of the club head. Additionally, the base portion may include three weight ports

aligned in a front-to-rear direction.

G025 Stiil further aspects of the invention relate to golf clubs or other ball striking
devices having a head as described above with a handle or shaltl extending therelrom, and/or
toward scts of goli ciubs mcluding one or more clubs with a head as described above. Clubs

such as these may mclude an adjustable and/or releasable hosel structure.

026} Other features and advantages of the invention will be apparent {rom the

{following specification taken 1n conjunction with the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Liired To allow for a more {ull understanding of the present invention, it will now be

described by way of example, with reference to the accompanying drawings in which:

FI(. 1 15 a front view of one embodiment of a ball siriking device in the form of a
driver-type golf club, according to aspects of the present mvention:

FIG. 2 18 a top-front perspective view of a portion of a head of the ball striking device
of FI1G. 1

FiG.

(a9

is a bottom-rear perspective view of the portion of the head of Fi. 2;
FI(. 4 15 a bottom view of the head of the ball stniking device of FI1G. 1;
FI(G. 5 1s a side view of the head of FIG. 4:

FI(. 6 1s a top perspective exploded view of the head of FIG. 4;

FIG. 7 1s a bottom perspective exploded view of the head of FlG. 4;

FIG. 8A 15 a tront view of the head of FIG. 4;
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FI(. 8B 1s a cross-sectional view taken along hines 8B-8B of FIG. 8A;

FI(. 9 15 a bottom view of another embodiment of a head of a ball striking device in
the form of a driver-type golf club head, according to aspects of the present invention,
showing a portion of a body of the head n transparency;

Fi(3. 10 15 a bottom-rear perspective view of the head of Fl{5. 9, showing a portion of
a body of the head n transparency; and

FIG. 11 1s a partially exploded bottom-rear perspective view of the head of FiG. 9.

DETAILED DESCRIPTION

US| In the {oHowing description of various example structures according o the
invention, reference 1s made to the accompanying drawings, which form a part hereof, and in
which are shown by way of illustration various example devices, systerns, and environments
in which aspects of the invention may be practiced. It 1s to be understoond that other specitic
arrangements of parts, example devices, systems, and cnvironments may be utilized and
structural and functional modifications may be made without depasting from the scope of the
present invention. Also, while the terms "top,” "bottom,” "iront," "back."” "side,” “rear,” and
the like may be used in this specification to describe various example features and elements
of the mnveniion, these terms are used herein as a matter of convenience, ¢.g., based on the
example orientations shown 1n the Higures or the onientation during typical use. Nothing in
this specification should be construed as requiring a specific three dimenstonal orientation of

structures in order to fall within the scope of this mvention.

[ U229 The following terms are used in this specification, and unless otherwise noted or

clear from the contexd, these terms have the meanings provided below.

L BUSU "Ball striking device” means any device constructed and designed to strike a ball
or other similar objects {(such as a hockey puck). In addition {o generically encompassing
"ball striking heads,” which are described 1o more detail below, exampies of "ball striking
devices” include, but are not limited to: golf clubs, putters, croquet mallets, polo mallets,
baseball or softball bats, cricket bats, tenms rackets, badminton rackets, field hockey sticks,

ice hockey sticks, and the like.

(G031 "Ball striking head” means the portion of a "ball striking device” that includes and

15 located immediately adjacent {optionally surrounding) the portion of the ball strikang
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device designed to contact the ball {or other object) in use. In some cxampies, such as many
golf clubs and putters, the ball striking head may be a separate and independent entity from

any shatt or handle member, and it may be attached to the shaft or handle 1in sone manner.

U3 the termis "shait” and "handle” are used synonyvmously and interchangeably in
this specification, and they include the portion of a ball striking device (if any) that the user

holds during a swing of a ball striking device.

(33331 “Metal” and “Metallic” include both pure metals and metal alloys, as well as
metal matrix compostites, metal foams, composite-reinforced metal structures, and other

known metailic materials.

U354 “Integral yoining technigue” means a technigue for joming two pieces so that the
two pieces ettectively become a single, integral piece, including, but not linuted to,
irreversible joining techruques such as welding, brazing, soldering, cementing, or the hike,
where separation of the joined pieces cannot be accomplished without structural damage

thereto.

O35 Terms such as “first,” “second,” “third.” “top,” “bottom.” “front.” “rear,” ctc.. as
used herein, are mtended for illustrative purposes only and do not limit the embodiments.
Additionally, the term “plurality,” as used hercin, indicates any number greater than one,

either disjunctively or conjunctively, as necessary, up to an inhintte number.

| BU36] tThe vartous figures 1n this application 1tHustrate examples of ball striking devices
according to this invention. When the same reference number appears in more than one
drawing, that reference number 18 used consistently n this specification and the drawings {0

refer to the same or similar parts throughout.

(G837 ] In general, aspects of this invention relate to ball striking devices, such as golf
chibs and golt club heads, mcluding drivers, tairway woods, hybrid chibs, 1rons, putters, and
the like. Such ball striking devices, according to at least some examples of the wvention,
may include a ball strikang head and a ball striking surface. In the case of a golf ciub, the ball
striking surface 18 a substantially flat surface on one face of the ball striking head. Some
niore spectiic aspects of this mvention relate to drivers or other wood-type golf clubs and golf

club heads, mcluding fairway woods, wood-type hybrid clubs, and the like. It 1s undersiood
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that other aspects of the mvention may be utilized 1in connection with wron-type golt club

heads, putter heads, and other types of golf club heads or other ball striking devices.

LHIR] According to various aspects, the ball striking device may be formed of one or
niore of a variety of materials, such as metals (including metal alloys), ceramics, polymers,
composies, and wood, and may be {ormed in one of a variety of configurations, without
departing {rom the scope of the mnvention. According to one aspect, the ball striking device
may have a head formed of multiple picces made from different materials. For example, in
one embodiment, the face may be made of a metallic material (ncluding metal allioys), and
other components of the head are madce of non-metallic or substantially non-metallic
materials. Additionally, the components may be {ormed by various forming methods. For
example, metal components may be tormed by forging, molding, casting, machining, and/or
other known techniques. In another example, composite components, such as carbon {iber-
polymer composites, can be manufactured by a variety of composite processing technigques,
such as prepreg processing, powder-based techmques, mold miiltration, molding, and/or
other known techmques. As a further example, polymer components may be {ormed by

various molding and casting technigues, or other known techniques.

GO39 At least some examples of ball striking devices according to this invention relate
to golf club head structures, ncluding heads for wood-type golf clubs. Such devices may
include a one-picce construction or a multiple-piece construction. An example structure of a
ball striking device according o this mnvention will be described in detail below

conjunction with FI(GS. 1-8, and referred to generally using reference numeral “100.7

[ GOA ] FIG. 1 dlustrates an example of a ball striking device 100 in the form of a golf
driver, 1n accordance with at least some examples of this invention. The ball stnkang device
100 1ncludes a ball striking head 102 and a shaft 104 connected to the ball striking head 102
andd extending therefrom. The shaft 104 mayv include a grip 105, The ball striking head 102
of the ball striking device 100 of FIG. 1 15 shown in {urther detail in FIGS. 2-8. In the
cxample structure shown in FIGS. 1-8, the ball striking head 102 has a hosel 109 extending
therefrom. The shape and design of the head 102 may be partially dictated by the intended
use of the device 100. In the club 100 shown in FIGS. 1-8, the head 102 has a relatively large
size, as the club 100 1s designed for use as a driver or wood-type club, mntended to hit the ball
accurately over long distances. In other applications, such as for a different type of goif club,

the head may be designed to have different dimensions and conligurations.
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FOO4T Generally, the head 102 includes a face member 112 defining face 114 having a
striking surface 110, and a body member 103 extending rearward {rom the face member 112.
in the structure shown in FIGS. 1-8, the head 102 has a multi-piece construction, where the
{ace member 112 includes a frame portion 130 with a separate face plaie 131 connected {o the
frame portion 130. The face member 112 may contain additional pieces in other
~mbodiments. The body member 108 may also be formed as one or more separate pieces. In
a further embodiment, the body member 108 may be formed as a single piece with the face
member 112, or at least the frame portion 130 thereol. The head 102 may alternately be
viewed as mncluding a club head body 106 (e.g., formed of the frame portion 130 of the {ace
member 112 and the body member 108) and a separate face plate 131 connected {o the club

head body 106.

3042 ] The face member 112 15 located at the front 124 of the head 102, and defines a
face 114 having a ball striking surface or striking surface 110 located thereon. The face 114
may also include a rear surface 111 opposite the ball strniking surface 110, The ball sirtking
surface 110 1s conligured to tace a ball in use, and 1S adapted {o sinike the ball when the
device 100 1s set in motion, such as by swinging. As shown, the ball strikang surface 110 1s
relatively flat and planar, occupying most of the front of the head 102. The ball striking
surface 110 may include some curvature in the top to bottom and/or heel to toe directions
(e.g., bulge and roll radit}, as 15 known and 1s conventional 1 the art. In other embodiments,
the surface 110 may occupy a ditferent proportion of the face 114, or the ¢lub head 102 may
have multiple ball strikang surfaces 110 thereon. In the embodiment shown, the ball siriking
surface 110 1s inchined shightly (1.e., a loft angle), to give the ball shight lift and spin when
struck. In other embodiments, the ball strniking surtace 110 may have a dilterent incline or
loft angle, to alfect the trajectory of the ball. Additionally, the face 114 may have a variable
thickness in some cmbodiments, 1.¢., defined between the ball striking surface 110 and the

rear surface 111.

0431 in the embodiment of FIGS. 1-8, the face member 112 includes a frame portion
130 with a scparate face plate 131 connected to the {rame portion 130. The face plaie 131
may form at least a portion of the striking surface 110, and may deline at least a portion of a
center region of the face 114 and the striking surface 110. In the embodiment of FIGS. 1-8,
the face plate 131 delines the majority, or the substantial entirety, of the center region of the

striking surface 110, including the region of highest response, also known as the “hot zone™
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or “sweet spot” of the face 114, The frame portion 130 may form at least a portion of an
outer periphery of the tace 114 and/or the striking surface 110, In the embodiment of FIGS.
I-8, the frame portion 130 forms portions of the striking surface 110 near the heel 120 and
toe 122 of the head 102, and defines the enlire periphery of the face 114, including the top.
bottom, heel and toe edges 113, 115, 117, 119 of the striking surface 110, as shown 1n FIG.
SA. In this conliguration, the face plate 131 extends from the top edge 113 to the bottom
cdge 115 of the striking surface 110 around the center region of the tace 114, The face plate
131 and the frame portion 130 may define different portions of the {face 114 and/or the
strikiing surface 110 1n other embodiments. For example, in one embodiment, the face plate
131 may define the entire striking surface 110. As another example, the face plate 131 may
include rearwardly-extending walls that define portions of the crown 116 and/or sole 118 of

the head 102. In further embodiments, the tace member 112 may not have a separate face

plate 131, or may include multiple face plates 131.

THIEEY In the embodiment of FIGS. 1-8, the frame portion 130 mncludes a recess or cavity
134 that receives the face plate 131 theren, such that the outer surtfaces of the frame portion
130 and the face plate 131 are flush with each other to {orm a continuous striking surface
110, Additionally, the frame portion 130 in this embodiment includes an opening 135 within
the recess 134 that extends compieiely through the frame member 112, The frame portion
130 further bas a flange 145 that extends around the periphery of the opening 133 to {form a
recessed surface for the face plate 131 to engage. In other cmbodiments, the flange 145 may
extend around at least a portion of the operung 135 and may be only internuttently present
around the opening 133, the flange 145 may have a different {form, or the tlange 145 may not
be present at all. The face plate 131 completely covers the opening 135 in this embodiment.
in another embodiment, the frame portion 130 may not include the opening 135, and may

include a continuous recessed surface within the recess 134,

LIERY The face member 114 in the embodiment of FI(GS. 1-8 has a mounting structure
132 that connects the face plate 131 to the frame portion 130, The mounting structure 132 18
connected o the frame portion 130, and may be considered {o be part of the frame portion
130. In one embodiment, the mounting structure 132 may be mtegrally formed with the
{rame portion 130 and/or connected to the frame portion 130 by an integral joining technique.
The mounting structure 132 may be configured for permanent connection of the face plate

131, or may be configured {or removable connection of the face plate 131, in various
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cmbodiments. In the embodiment illustrated 1 FIGS. 1-8, the mounting structure 132 1s
configured {or removable connection to the face plate 131, The mounfing structure 132
tiis embodiment inciudes one or more receivers 133 that recetve one or more portions of the
{ace plate 131 to connect the face plate 121 to the frame portion 130. For example, as shown
in FIGS. 1-8, the tace plate 131 has a plurality of pegs or other protrusions 136 that extend
rearwardly {rom the face plate 131 and are received in a plurality of recervers 133, The
receivers 133 and the pegs 136 are circular in cross-sectional shape in the embodiment of
FI(GS. 1-8, but these structures may have a different complementary shape in another
embodiment. The receivers 133 i the embodiment of FIGS. 1-8 1s connected to the flange
145 that extends around the opening, and may be an mtegral part of the flange 1435,
Additionally, the mounting structure 132 in FIGS. 1-8 utilizes fasteners 137 {e.g., screws or
bolts) that are connected to the pegs 136 to connect the pegs 136 to the mounting structure
132. As shownin FIG. 8B, the receivers 133 each have a hole 138 at the end, so that the
fastener 137 extends through the hole 138 and into the respective peg 136 and also abuts the
cnd of the recerver 133 {around the hole 138) to retain the peg 136 in connection with the
recerver 133, The fasteners 137 may be accessible for connection o the face plate 131 and/or
removal {rom the face plate 131 from the rear side of the face plate 131 in one embodiment,
and the fasteners 137 in the embodument of FlG. 6 are illustrated as being inserted into the
holes 138 from the rear side of the face plate 131. For example, the fasteners 137 1in FIGS. 1-
8 are conhigured to be connected from the rear side of the face 114 by use of a torque wrench,
however in other embodiuments, the face plate 131 may be configured tor insertion of the
{asteners 137 from the {front side. In other embodiments, the connection between the peg(s)
136 and the receiver(s) 133 may have additional or alternate structure. For example the
peg(s) 130 and recerver(s) 133 may include complementary inierlocking structures, such as
restiient locking tabs or ridges, or other such structure. As another example, the peg(s) 136
and receiver(s) 133 may be connected by a permancnt or temporary bonding material, such as
an adhesive, or by a permanent or temporary jomning technigue, such as various welding or
brazing techniques. As a further example, the peg(s) 136 and receiver(s) 133 may be
connected by a different type of mechanical fastener. A dilferent {ype of mating connector
niay be used instead of the recervers 133 in another embodiment, such as a post or other

male-type connection that 1s recerved in a receiver on the face plate 131,

LU In one embodiment, the connections of the fasteners 137 to the face plate 131 may

influence the response charactenstics of the face plate 131, For example, with fasteners 137
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in the form of screws or bolis (as 1n FIGGS. 1-8), the relative taightness of the connections of
the fasteners 137 may increase or decrease tension wn the face plate 131, which may increase
or decrease the tlexibility of the face plate 131, thereby atfecting the response properties
(e.g., COR) of the face 114, This elfect may be general or localized, depending upon {actors
such as the relevant structural configurations and orientations of the connected components.
in one ermbodiment, one or more of the fasteners 137 may be connected more tightly or more
loosely than one or more other fasteners 137, 1n order to influence the impact propertics of
the face plate 131, In another embodument, one or more of the holes 138 may be {eft cmpty
(1.¢., with no tastener 137), in order to influence the impact properties of the face plate 131.
in further embodiments, the configurations of the fasteners 137 may be adjusted as desired,
such as by connecting, removing, fightening, and/or loosening, (o provide a desired umpact

resSponse.

(3047 | ‘the fasteners 137 may also be provided with ditterent weighting characteristics {o
adjust the weighting characteristics of the club head mn one embodiment. In this
configuration, at least one of the tasteners 137 may have a ditferent werghting characteristic
than at least one other fastener 137, such that connecting these {asteners 137 in different
positions may shift the CG of the club head 102 and/or influence the MO of the club head
102, For example, using heavier fastencrs 137 1n the holes 138 on the top side of the face
114 and/or highter tasteners 137 in the holes 138 on the bottom side of the face 114 can raise
the CG of the club head. As another example, using heavier fasteners 137 in the holes 138 on
the bottom side of the face 114 and/or lighter fasteners 137 1n the holes 138 on the top side of
the face 114 can lower the CG of the club head. As a further example, the C( may be shifted
toward the heel 120 or the toe 122 using similar techrugues. Suldl further weighting options
arc possible and recognizable by those skilled 1n the art. it 1s understood that the fasteners
137 may turther be removable and mterchangeable to aliow tor adjustment of the weighting
of the club head 102. The weighting conligurations of the fasteners 137 may be provided
using any of the technigues described herein with respect to the weights 161, For example,
different fasteners 137 may be formed of different materials to provide them with different

weights and/or densities.

3043 ] the face member 112 may have a cup-tace structure, including one or more walls
140 extending rearwardly {rom the {ace 114 in one embodiment., forming portions of the top

116, sole 118, heel 120, and/or toe 122 of the club head 102. Said wall(s) 140 may be
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considered part of the frame portion 130 in a face member 112 with a multi-piece face 114,
such as tlustrated in FIGS. 1-8. I 1s understood that the wall(s) 140 may also be formed of
One or more separate pieces, or may be integrally formed with the frame portion 130, In one
embodiment, the face member 112 mncludes a wall 140 having at least a sole portion 141
extending rearward from at least the bottom edge 115 of the face 114 and forming a portion
of the sole 118 of the head 102, In the embodiment of FIGS. 1-8, the face member 112
includes such a sole portion 141, as well as forms a peripheral wall member around the entire
{ace 114, In the embodiment of FIGS. 1-8, the wall 140 extends around the entire periphery
of the face 114, tormung portions of the top 116, sole 11§, heel 120, and/or toe 122 of the
club head 102. The wall 140 may also form one or more points of connection for connecting
the body member 108 to the face member 112, as described below. In various embodiments,
the wall 140 may continuously extend around a portion or the entirety of the face 114, or the
wall 140 mayv be intermitiently present around certain portions of the periphery of the lace
114. In a further embodiment, the face member 112 may have no wall 140, and the body
member 108 may join to the face member 112 around the periphery of the face 114, i 1s
understood that at least a portion of the face member 112 {e.g., the frame member 130) may

be formed as a single piece with the body member 108, as described above.

044 The wall 140 may also form a structure {or connection o the hosel 109, such as
shown in the embodiment of FIGS. 1-8. Any desired hosel and/or head/shaft interconnection
structure may be used without departing from this invention, including conventional hosel or
other head/shalt inlerconnection structures as are known and used 1o the art, or an adjustable,
releasable, and/or interchangeable hosel or other head/shait interconnection structure such as
those shown and described 1 ULS. Patent 6,890,269 dated May 10, 2003, 1 the name of
Bruce D. Burrows, U.S. Published Patent Application No. 2009/001 1848, {iled on July 6,
2007, 1n the name of John Thomas Stites, et al., U.S. Published Patent Application No.
2009/0011849, filed on July 6, 2007, 10 the name of John Thomas Stites, et al., U.S.
Published Patent Application No. 2009/001 1850, filed on July 6, 2007, i the name of John
Thomas Stites, et al., and U.S. Pablished Patent Application No. 2009/0062029, filed on
Aungust 28, 2007, 1n the name of John Thomas Stites, et al., all of which are incorporated
herein by reference 1n their enfireties. The wall 140 may wmclude an aperture 1427 1o the sole
portion 141, for use in connecting and/or adjusting such a connecting structure. In other

embodiments, at least a portion of the shaft 104 may be an mtegral prece with the wall 140 or
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another portion of the head 102, and/or the head 102 may not contain a hosel 109 or may

contain an internal hosel structure.

FUSE0] The face member 112 may be made {from one or more of various materials. In one
embodiment, the entire face member 112 may be made {from a titanium alloy or other metallic
material, including the entire face 114 (ncluding the {ace plate 131) and the wall 140, This
structure provides good strength, durability, and resilience for the tace 114, as well as a
strong and stable connecting structure for the hosel 109 and shaft 104, In another
cmbodiment, a portion of the face member 112 may be made from a different material,
mnciuding other metallic matenals, polymers, ceramics, composites, ete. For example, the
{ace plate 131 may be made from a different material from the frame portion 130, such as o
provide a different impact behavior (e.g., different impact features, different spin, ic.),
greater durability, different weight, or other dillerent features. As another example, af least a
portion of the wall 140 may be formed of a different material {rom the rest of the face
member 112, such as to mfluence weighting of the head 102, Further different material

configurations are contemplated.

THIRIE the body member 108 1s connected to the face member 112 and extends
rearwardly {rom the face member 112, forming at least a portion of the top 116, sole 118§, and
rear 126 of the head 102. The body member 108 1 FIGS. 1-8 includes at least a crown
portion 150 and a supporting structure 131, The crown portion 130 illustrated i FIGS. 1-8
{forms the majority of the top 116 of the club head 102, and combines with the wall 140 of the
face member 112 to detine the entire top 116 of the head 102, In another embodiment, the
crown portion 150 may form the entire top 116 of the head 102, and may extend and connect
to the outer periphery of the face 114, The crown portion 130 1n this embodiment 1s a shell
member that 15 connected to the wall 140 of the face member 112 and is also supported from
below by the supporting structure 151, Such a shell member may have a relatively small wall
thickness, ¢.g., smaller than the thickness of any of the truss members 133 of the supporting
structure 151 {see below}. As seen o FlG. 4, the crown portion 130 1n this embodiment
defines the entire outer periphery of the body member 108 and the entire rear periphery of the
head 102, so that none of the supporting structure 131 18 visible when viewing the head 102
{rom above the top 116, in the normal address position tor striking a golf ball. The crown
portion 150 also forms a lip 155 extending around the heel 120, loe 122, and rear 126 of the

club head 102 in this embodiment, and the entire supporting structure 151 18 positioned
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inwardly from the lip 135, The crown portion 150 may be formed of a variety of different
materials, including a metallic material, a composite or polymer matenal, or other suitable
material. In one embodiment, the face member 112 may be formed of a metallic material and
the crown portion 150 may be formed of a composite and/or polymer material. In another
embodiment, the crown portion 130 may be made {rom the same material as the face member
112, and may further be imtegrally formed with the face member 112. The crown portion 150
iHustrated in FIGS. 1-8 18 a single-piece shell member, however in other embodiments, the
crown portion 150 may be a multi-piece shell member, or may have a ditferent configuration.
it 1s understood that the crown portion 150 may be a structural member 1n one embodiment,

or may be a non-structural and/or cosmetic member 1n another embodiment.

OS2 ] the supporting structure 151 generally includes a truss structure that 1s connected
to the face member 112 and the crown portion 150 and provides structural support for the
head 102. In the embodiment of FI(GS. 1-8, the supporting structure 151 includes a base
member 152 forming at least a portion of the sole 118 of the head 102 and a plurality of truss
members 153 connected to the base member 152, As seen i FIGS. 3-5 and 7, the supporting
structure 151 mcludes at least a first truss member 153A and a second fruss member 1538
extending from the base member 152 to a bottom portion 143 and a top portion 144 of the
face member 112, respectively, to connect the base member 152 to the bottom and top
portions 143 of the face member 112, and at least a third truss member 133C extending
rearwardly {rom the base member 152 to the crown portion 130 to connect the base member
152 to the crown portion 150. In the embodiment of FIGS. 1-8, the supporting structure 151
imncludes a pair of first truss members 133A., a pair of second truss members 1538, and a pair
of third truss members 153C. As shown n FIGS. 3-5 and 7, the second pair of truss members
1538 extend away from cach other as they approach the top portion 144 of the face member
112, and the first and third pairs of truss members 153A,C are generally parallel to each other
in this embodiment, although this orientation may be different in other embodiments. In
additional cmbodiments, the supporting structure 130 may include a different number of truss
members 153, iciuding additional fivst, second, and/or third truss members 133A-(, and
additionally or alternately, other truss members 133 connected to other portions of the head
102, For example, the third truss members 1530 illustrated i FIGS. 3-5 and 7 connect to the
underside of the crown portion 130 at a rear portion 134 of the crown portion 150, however in
other embodiments, the third truss members 1530 may additionally or alternately connect (o

other portions of the crown portion 150. The truss members 153 in the embodiment of FIGS.
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1-3 have generally the same circular cross-sectional shape and thickness, however if 18

understood that this may not be the case in other embodiments.

[O53 The base portion 152 generally forms at least a portion of the sole 118 of the head
102, The base portion 152 in the embodiment of FIGS. 1-8 1s a relatively rectangular,
relatively planar member that 1s located approximately along a centerline of the head 102
(1.c.. a planc passing through the geometric center of the face 114). As tllustrated in FIGS. 3-
5 and 7, the base portion 152 includes a {ront end 156 that 1s spaced a small distance rearward
from the tace member 112 and a rear end 157 that 1S spaced a larger distance rearward from
the face member 112, The first pair of truss members 133 A extend from the front end 136 {o
the {ace member 1172, and 1 the embodiment of FIGS. 1-8, the [irst pawr of truss members

153 A run along the sides of the base member 132 to the rear end 137 and form part of the
base member 152, In other embodiments, the first pair of truss members 1533A may terminate
at the front end 156 of the base member 152, or the front end 156 of the base member 152
may be directly connected to the face member 112, without the first pair of russ members
133A. The second and third pairs of truss members 133B-C are connected o the rear end

157 of the base member 132 and extend from the rear end 157. The second pair of fruss
members 1338 extend forwardly and upwardly {rom the rear end 157 of the base member
152, and the third pair of truss members 1530 extend rearwardly and wpwardly {rom the rear
end 157 of the base member 132, In other embodiments, the second and third pairs of fruss
members 133B-C may be connected to other points on the base member 132, In other
~mbodiments, the base member 152 may have a dillerent structure, such as a different shape,

size, contour, eic.

3054 ] the supporting structure 131 may be made from a number of different materials,
including metallic matenals (e.g., aluminum or Gfanium), composiies, polymers, and other
materials. In ong embodiment, the supporting structure 131 provides primary structural
support for the head 102, and 1s made {rom a material with sufficient strength {o provide such
structural support, such as titamum or another metallic material. The base member 152 and
the truss members 153 can be formed integrally with cach other, or the truss members 133
may be connected to the base mernber 152, such as by an integral joining technique or
another type of connection. A combination of such connections may be used as well. In one

cmmbodiment, the base member 152 and the truss members 153 are made {rom metallic

niaterials that are connected by welding, brazing, etc. These metallic pieces may be
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connected (o other metaliic pieces (e.g., a metalhic face member 112) 1n a similar manner
and/or may be connected to non-metallic preces {e.g., a composite crown portion 130) by use
of an adhesive or other bonding material, fasteners, or other mechanical connection. The
supporting structure 151 may be made from the same material as the face merber 112 and/or

the crown portion 130, or may be made {rom a matertal different from one or both of such

structures.
OS5 In one example embodiment, the supporting structure 151 1s formed of aluminum,

the face 114 (ncluding the {ace plate 131) 15 made of titamium, and the crown portion 150 13
also made of titamium. The supporting structure 131 in this configuration may be connected
to the titanum components n this embodiment by use of small screws or other fasteners that
arc connected and then sanded down to be flush with the adjacent surfaces, or by use of
another mechanical joiming techrugue. In another example embodiment, the supporting
structure 131, the face 114, and the crown portion 130 are all made of titanium, and may be
connected together by welding or other integral joining technigue. In a further example
embodiment, the supporting structure 131 1s made {rom a metal material, and the crown
portion 130 1s made from a reinforced polymer or other composiie material. The supporting
structure 131 in this configuration may be connected to the crown portion 150 by mechanical
joining techniques, such as screws, adhesives, cte. Further ditferent configurations and
combinations of materials are possible, using any of the connection techmques described

heren.

[ BU56] In one embodiment, one or more weight ports 160 that are each configured to
receive a weight 161 may be supported by the supporting structure 151, In the embodiment
of FIGS. 1-8, the weight ports 160 are located within the base member 152, The weight ports
160 in thas conliguration are supported by the supporting structure 131, and the base member
152 and the weight ports 160 are directly and solely supported by the truss members 133,
Fach weight port 160 may be configured so that the weight 161 may be removably received
in the weight port 160, such as by threaded connection, releasable resihient tabs, or other
types of removable connections. The weight ports 160 may be accessible to receive the
werghts 161 from the bottom surface 158 of the base member 152 i one embodiment, and
inay be accessible from the top surface 139 in another embodiment. in the embodiment of
FIGS. 1-8, the base member 152 has three weight ports 160 that are linearly aligned along the

base member 157, and are each accessible from the bottom surface 158 of the base member
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152 to reccive a weight 161 1 a removable connection. Additionally, the weight ports 160 1n
this embodiment are siumilarly configured, so that the weights 161 may be interchangeable
between the different weight ports 160, In this configuration, the weighting of the head 102
can be changed by shifting and interchanging weights between the different weight ports 160,
such as by using a combination of light weights {e.g.. aluminum, efc.), medium weights {(e.g.,
steels ), and/or heavy weighis (e.g., tungsten). Shifting the weighis 161 among the weight
poris 160 10 the embodument of FIGS. 1-8 permids the weighting of the club head 102 to be
shifted along the {ront-to-rear axis. In another embodiment, the basc member 152 may have
the weight ports 160 arranged 1n a different configuration, including side-by-side
configurations or other configurations that may further enable weight shifting from side-{o-
side, top-to-bottom, ete. In further emnbodiments, other portions of the {ace member 1172
and/or the body member 108 may be configured to recerve renmovabie weights. It 1s
understood that the number of weight members 161 may be different from the number of
weight ports 160 1n some embodiment, such that not all the weight ports 16( may receive
weight members 161 and/or that different weight members 161 can be selected from a larger
set, to provide a greater number of different weighting configurations. In other words, the
user may elect to leave one or more weight ports 160 empty, and may further clect to use any
similariy-contigured weight 161 1 any weight port 162, and to interchange the weights 161

between the weight ports 160, 1n one embodiment.

LIRS The golf club head 102 shown i FIGS. 1-8 has an open interior, such that
openings 162 are defined between the components of the support stracture 131, the crown
portion 150, and the face member 112, Consequently, in the embodument of FIGS. 1-8, the
rear surface 111 of the face 114 and the underside of the crown portion 150 are exposed (o
the exterior of the head 102. The openings 162 may provide access to the receivers 133 and
the fasteners 137 to permut connection and/or disconnection of the fastencrs 137 for removal
and connection of the face plate 131. Likewise, in embodiments where the face plate 131
uses a different connecting structure, the openings 162 may provide access to such
connecting structure. The openings 162 may also provide access {or inserting the weights
161 into the weight ports 160 from the top surface 159 of the base member 1532, in one
~mbodiment. In other embodiments, the head 102 may mclude a different number and/or
configuration of openings 162, depending on the configurations of the face member 112 and

the body member 108, In lurther embodiments, one or more of the openings 162, or possibly
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all of the openings 162, may be covered by body panels or other structures. FIGS. 9-11

itustrate one such embodiment.

[ US8 HIGS. 9-11 illustrate another embodiment of a golf ¢lub head 1027 that 1s sumilar
or identical to the head 102, and turther inciudes one or more body panels 163 covering the
openings 162 in the club head, thereby delining an enclosed internal cavity 164, The mnternal
cavity 164 may be defined by other components as well, including the rear surface 111 of the
face 114, mner surfaces of the wall 140, the underside of the crown portion 130, the top
surface 139 of the base portion 132, and others. In this emabodiment, the bottom surtace 1338
of the base portion 132 15 exposed and {orms a portion of the sole 118 of the head 1027, This
configuration also permuts the weight ports 162 to be accessible for insertion of the weights
161 from the bottom surface 158, The body panels 163 may be connected to or otherwise
ngage various cormmponents of the head 1027, for example, the wall 140 and/or other
components of the face member 112, the crown portion 130 of the body member 10§, and the
base member 152 and/or the truss members 133 of the supporting structure 151, The
components of the face member 112 and the body member 108 may have structures to
cngage and/or retain the body pancls 163, such as ledges, tlanges, hips, supports, etc. In other
cmbodiments, the head 1027 may include a difterent number or configuration ot body panels
163. For cxample, the body panels 163 illustrated in FIGS. 9-11 may all be configured as a
single body panel 163, or may be multiple, separate body panels 163. As another example,
one or more of the openings 162 may not be covered by the body panels 163, As a further
example, one or more of the body panels 163 may be removable and reconnectable, (o permmat
access to the mnternal cavity 164, e.g., for accessing the recetvers 133 or the weights 161,
and/or interchanging of the body panels 163, Further conligurations are contemplated. For
cxample, in one embodiment, the head 102° may have one or more body panels 163 that are
made from a flexible material, such as a {abric or other woven material. Such body panels
163 may be non-structural or partially non-structural 1n nature. Addifionally, the body
panel{s) 163 (flexible and/or rigid) may completely cover the sides and bottom of the head
1027, and may be configured to provide access to the cavity, e.g., tor manipulation of the
weights 161 and/or the fasteners 137, For example, the body panei{s) 163 may be removabile,
as described above. As another example, the body panel(s) 163 may have a door or window
(or multiple such structures) that can be opened to provide such access.  As a further
example, a flexible body panel 163 may have a tlap or opening that can be opened and closed

by connections such as a zipper, snaps, buttons, etc.
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FGOSY The body panels 163 may be {ormed from any maiernials described herein,
including polymers, composites, metallic materials, etc., or combinations of such materials.
Each body panel 163 may be made from a single piece or multiple pieces, and different body
panels 163 may be conhigured and/or formed didferently. In one embodiment, the body
panels 163 may all be formed from graphite-epoxy composites or other composites, such as
by use of prepreg processing techmques. The head 1027 iHustrated 1o FIGS. 9-11 18
configured as a drniver-type head, however simular configurations may be used with other
types of wood golf club heads, such as {airway woods, hybrid clubs, etc. When configured as
a driver, the club head 1027 may have a volume of at least 4} cc, and 1o some structures, at
icast 450 cc, or even at least 460 ¢c. Other appropriate sizes for other club heads may be

readily determuned by those skilled in the art.

| GO6H In one embodiment, the face member and the supporting structure 151 {(or the
entire body member 108) may constitute the entire structural support of the head 1027, and all
of the body panels 163 may be non-structural and/or cosmetic members. In this
configuration, the head 102" may be considered to mnclude a structural frame 101 that
includes the features of the head 102 of FIGS. 1-8 described herein, and one or more non-
structural body panels 163 connected to the structural frame 101, In other embodiments,
some or all of the body panels 163 may provide structural support for the head 102, In
{urther embodiments, one or more of the body panels 163 may be configured to provide
functional characteristics for the head 1027, such as providing desired weighting
configurations, miluencing acrodynarmcs and/or ground engagerment behavior, mtluencing

response force on the face, damping of sound and/or vibrations, etc.

061 | It 1s understood that any of the components and features described above with
respect to the golf ¢lub heads 102, 1027 illustrated 1 FIGS. 1-10, as well as any other
embodiments described herewn, may be used individually or in any suitable combination.
Additionally, the components and features of the various embodiments described and
iHustrated herein may be utihized 1n other types of golf club heads or other ball striking

devices, in various combinations.

U6 ] The ball striking devices and heads thercfor as described herein provide many
benefits and advantages over existing products. For example, the heads 102, 1027 described
herein may be configured to provide a face plate 131 that has high flexibiity and high

response {e.g., high COR and energy transfer). Such texibility can decrease the durability of
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the face plate 131, and the structure of the recervers 133 permits the face plate 131 to be
removed and replaced if 1t 18 deformed, cracked, or otherwise damaged. The face plate 131
can further be interchanged with another face plate 131 having different tlexibility and/or
response properfies. Additionally, if an open structure 15 ufilized, the openings 162 provide
access for replacing the face plate 131, As another example, the face plate 131 may be
remnoved and replaced for other reasons as well, such as to provide dilferent performance
characteristics {(response, spin, eic. ), ditferent weighting, different cosmetic appearance, etc.
As turther example, the heads 102, 1027 have nmunimal structural components, wiich
decreases the total necessary weight of the head 102, 1027, allowing discretionary weight o
be positioned where desired. The weights 161 1n the base member 152 can provide a wide
variety of adjustable weighting configurations. Still other benefits and advantages are

recognizable to those skilled in the art.

063 ] While the invention has been described with respect to specific examples
including presently preferred modes of carrying out the invention, those skilled 1n the art will
appreciate that there are numerous vanations and permutations of the above described
systems and methods. Thus, the spirit and scope of the imvention should be construed

broadly as set torth in the appended claims.
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CLAIMS

1. A golf club head comprising:

a face member having a striking surface configured for striking a ball and an inner
surface opposite the striking surface, wherein the face member includes a face plate
removably connected to a frame portion of the face member, the face plate being
interchangeable with different face plates having different response properties;

a body member connected to the face member and extending rearwardly from the face
member, wherein the body member comprises:

a crown portion formed as a shell member that extends from the frame portion of the
face member rearward to a rearmost point on the club head and covers a top of the club head
entirely; and

an 1nternal supporting structure positioned relative to the crown portion so that the
internal supporting structure 1s not visible when viewing the golf club head from above, the
internal supporting structure comprising a base member forming at least a portion of a sole of
the head and a plurality of truss members connected to the base member,;

wherein the base member 1s a substantially rectangular planar member and comprises
a plurality of weight ports; and

wherein a front end of the base member 1s spaced from the face member by a first
distance;

a plurality of weight members that are interchangeable among the plurality of weight
ports, wherein at least one of the weight members 1s weighted differently from at least one
other weight member, such that interchanging the plurality of weight members among the
weight ports 1s configured to change a weighting configuration of the head;

wherein: and

wherein the 1internal supporting structure further comprises:

a first pair of truss members extending from the base member to a bottom portion of
the face member to connect the base member to the bottom portion of the face member;

a second pair of truss members extending from the base member to a top portion of

the face member to connect the base member to the top portion of the face member; and
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a third pair of truss members extending rearwardly from the base member to a rear

portion of the crown portion to connect the base member to the crown portion.

2. The golf club head of claim 1, wherein the body member further includes one or more
body panels supported by the internal supporting structure and forming portions of a heel, a
toe, a rear, and the sole of the head, wherein the crown portion and the one or more body

panels combine to define an enclosed volume of the club head.

3. The golf club head of claim 1, wherein at least one opening 1s defined between the

base member and the crown portion of the body member.

4. The golf club head of claim 1, wherein the first pair of truss members extends
forwardly from a front of the base member, the second pair of truss members extends

upwardly and forwardly from a rear of the base member, and the third pair of truss members

extends upwardly and rearwardly from the rear of the base member.

5. The golf club head of claim 1, wherein the weight ports are exposed to an exterior of
the club head, such that the weight members can be inserted into the weight ports from the

exterior of the club head.

0. The golf club head of claim 1, wherein the base portion includes three weight ports

aligned 1n a front-to-rear direction.

7. The golf club head of claim 1, wherein the face plate 1s removably connected to the
mounting structure by a plurality of fasteners, and wherein the fasteners are accessible from a
rear side of the face plate for connection and removal of the fasteners to and from the face

plate.
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8. The golf club head of claim 1, wherein the frame portion of the face member further

comprises a wall extending rearward from the striking surface and forming a portion of the

sole.

9. The golf club head of claim 1, wherein the mounting structure comprises a recess 1n

the frame portion of the face member, wherein the face plate 1s received within the recess.

10.  The golf club head of claim 9, wherein the frame portion has an opening located
within the recess and extending completely through the frame portion, wherein the face plate

covers the opening.
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