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GOLF CLUB HEAD OR OTHER BALL STRIKING DEVICE
HAVING IMPACT-INFLUENCING BODY FEATURES

TECHNICAL FIELD

{6001} The invention relates generally to ball striking devices, such as golf club heads,
having one or more body features that influence the impact of a ball on a ball-striking face of the
device. Certain aspecis of this invention relate to golf club heads having a compression channel
located on the body of the head, with an insert connected to the head and positioned within the

channel.

BACKGROUND

166062} Golf'is enjoyed by a wide variety of players — players of different genders, and
players of dramatically ditferent ages and skill levels. Golfis somewhat amque in the sporting
world in that such diverse collections of players can play together in golf outings or events, even
in direct competition with one another {e.g., using handicapped scoring, differcut tee boxes, etc.),
and still enjoy the golf outing or competition. These factors, together with increased golf
programuniog on television {e.g., golf tournaments, golf news, golf history, and/or other golf
programming} and the rise of well known golf superstars, at least in part, bave increased golf's

popularity in recent years, both i the United States and across the world.

15683] Golfers at all skill levels seek to improve their performance, lower their golf scores,
and reach that next performance "level” Manufacturers of all types of golf cquipment have
responded to these demands, and recent years have seen dramatic changes and improvements in
golf equipment. For example, a wide range of different golf ball roodels now are available, with
some balls designed to fly farther and straighter, provide higher or flatter trajectory, provide

more spin, control, and feel (particularly around the greens), ete.

{6084] Being the sole instrurnent that sets g golf ball in motion during play, the golf club also
has been the subject of much technological research and advanceraent in recent years. For
example, the market has seen improvements in golf club heads, shafts, and grips in recent years.
Additionally, other technological advancerents have been made in an effort to better match the

varigus elements of the golf club and characteristics of a golf ball to a particular user's swing
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featares or charactenistics (e.g., club fitting technology, ball launch angle measurement

technology, etc.).

{8085} Despite the various techuological improvements, golf remains a difficult game to play
at a high level. For a golf ball to reliably fly straight and in the desired direction, a golf club
should meet the golf ball square (or substantially square) to the desired target path. Moreover,
the golf club should meet the golf ball at or close to a desired location on the club head face {i.¢.,
on or near & "desired” or "optiraal” ball contact location) to reliably fly straight, in the destred
divection, and for a desived distance. Otf-center hits roay tend to "twist” the club face when it
contacts the ball, thereby sending the ball in the wrong direction, imparting undesired hook or
shice spin, and/or robbing the shot of distance. Club face/ball contact that deviates from squared
contact and/or 18 located away from the club's desired ball contact location, even by a relatively
roinor amount, also can launch the golf ball i the wrong divection, often with undesired hook or
shice spin, and/or can rob the shot of distance. Accordingly, club head features that can help a
user keep the club face square with the ball would tend to help the ball fly straighter and truer, n

the desired direction, and often with improved and/or reliable distance.

100896] Various golf club heads have been designed to improve a golfer’s accuracy by
assisting the golfer in squaring the chub head face at impact with a golf ball. When the club face
18 not square at the point of cungagement, the golf ball may fly i an ununtended direction and/or
may follow a route that curves left or right, ball flights that are often referred to as “pulls,”
“vushes,” “draws,” “fades,” “hooks,” or “slices,” or may exhibit more boring or climbing
trajectories. The distance and divection of ball flight can also be significantly affected by the spin
imparted to the ball by the impact with the club head. Additionally, the spin of the ball can
change the behavior of the ball as it volls and bounces afier impact with the ground. Various
speeds and directions of spin on the bali can be a product of many factors, including the point of
impact, the direction of the club head upon impact, the degree of twisting of the club head upon

impact, and the location of the center of gravity of the club head.

{6087} The energy or velocity transferred to the ball by a golf ¢lub also may be related, at
least in part, to the flexibility of the club face at the point of contact, and can be expressed using

a measurement called “coefficient of restitution” (or “COR”). The maxirouro COR for golf club
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heads s currently hmited by the USGA at .83, Generally, a club head will bave an area of
highest response relative to other arcas of the face, such as having the highest COR, which
imparts the greatest energy and velocity to the ball, and this arca 1s typically positioved at or vear
the center of the face. In one example, the area of highest response may have a COR that is
equal to the prevailing USGA limit (¢.g. currently 0.83}). However, because golf clubs are
typically designed to contact the ball at or around the center of the face, off-conter hits may result

in fess energy being transferred to the ball, decreasing the distance of the shot.

{6088] The flexing behavior of the ball striking face and/or other portions of the head during
impact can also influence the energy and velocity transferred to the ball, the direction of ball
flight after impact, and the spin imparted to the ball, among other factors. Accordingly, a need
extsts to alter and/or improve the deformation of the ball striking face and/or other portions of
the head during impact. The flexing behavior of the ball itseif during impact can also influence
sorae or all of these factors. Certain charactenistics of the face and/or other portions of the head
during impact can also have an effect on the deformation of the ball. Accordingly, a need also
exists to provide a ball striking head with features that cause altered and/or iroproved

deformation behavior of the ball during tmpacts with the ball striking face of the head.

{5069} The mteraction between the club head and the plaving surface can also affect the
distance and accuracy of a golf shot, particularly with clubs such as fairway woods, hybrid clabs,
irons, and putters, which are designed for hitting a ball resting directly on the playing surface.
Drrag created by friction between the sole of the club head and the playing surface can reduce the
speed of the swing and the resultant veloeity and distance of the shot. Additionally, forces
between the chub head and the playing surface can twist or otherwise alter the direction or
orientation of the chub head during the swing, which can also reduce distance and velocity, as
well as accuracy. Accordingly, a need also exists to provide a ball striking head with features

that reduce drag and other forces between the club head and the playing surface during a swing.

{6619] The present devices and methods are provided to address at least some of the
problems discussed above and other problems, and to provide advantages and aspects not

provided by prior ball striking devices of this type. A full discussion of the features and

[
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advantages of the present invention is deferred to the following detatled description, which

proceeds with reference to the accompanying drawings.

BRIEF SUMMARY

{601 1] The following presents a general summary of aspects of the imveuntion in order to
provide a basic understanding of the invention. This summary 1s not an extensive overview of
the invention. It is not intended to 1dentify key or critical elerments of the invention or to
delineate the scope of the invention. The following summary merely presents some concepts of

the invention in a general form as a prefude to the more detatled description provided below.

{6012} Aspects of the invention relate to ball striking devices, such as golf clubs, with a head
that includes a face configured for striking a ball and a body connected to the face, the body
being adapted for connection of a shaft thereto. Varions example structures of heads described
herewn tnclude a face having a ball striking surface configured for siriking a ball, a body
connected to the face, an elongated, inwardly recessed channel located on the body and
extending across a portion of the body, and an insert mounted within the channel. In one
exaraple structure, the insert includes a resiliently deflectable base member, and the insert
engages the channel to retain the tusert within the channel. In another example structure, the
insert includes a base member that engages the channel to retain the insert within the channel and
a rigid outer member connected to the base mernber and forming at least a portion of the outer
surface of the insert, where the outer member is made from a different material than the base
mernber. In a further example structure, the insert engages the channel to retain the insert within
the channel, and the insert has an outer surface that is substantially flush with at least one
immediately adjacent surface of the body. Still further example structures may include different
combinations and variations of the preceding example structures, including additional aspects as
described below, incorporated into a golf club head, such as a wood-type golf club head or other

golf club head.

{8013} According to one aspect, a slot 15 positioned within the channel, and the insert further
includes a projection extending frovo the base roember and received within the slot to retain the
insert within the channel. In one embodiment, the slot has an opening and the projection has an

colarged head that has a larger width than the operung. The projection is resiliently deflectable,
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and the enlarged head of the projection deforms during insertion into the slot to allow the
enlarged head to pass into the opening, and then expands after the enlarged head has passed the

opening to retain the projection within the slot.

{8014} According to another aspect, the body has a keel positioned along a center of the sole
and extending rearward {from the channel across at least a portion of the sole, and the keel is
configured to be a lowest surface of the body in use. Additionally, the keel is defined by two
opposed edges extending rearward frow the channel, and at least a portion of the keel is raised
with respect to adjacent surfaces of the sole. In one embodiment, the channel extends past the
edges of the keel and into a heel portion and a toc portion of the body, and in another
embodiment, the insert has an clongated length equal to a width of an adjacent section of the

keel.

{01 5] According to a further aspect, the channel is configured to flex and/or compress upon
impact of the ball on the face, causing the base member of the insert to also flex and/or

compress. The channel and/or the 1nsert may exert a response force on the face upon tmpact of a
ball on the face, due to the flexing and/or cormpression. In one embodiment, the response force is

configurced to force the bottom edge of the tace outwardly upon impact of the ball on the face.

{8016} According to yet another aspect, the channel is elongated and extends generally
paralicl to one or more of the peripheral edges of the face. In one embodiment, the body has a
spacing portion extending from the channel to the peripheral edge(s) of the face to space the

channel frora the peripheral edge(s).

{6017} According to a stil] further aspect, the base racmber 1s made from a resiliently
deflectable material and an outer surface of the channel is configured for adhesion to the
restlicntly deflectable maternial. In one embodiment, the outer surface of the channel 1s rough
and/or contains a plurality of grooves, and the resiliently deflectable material fills 1n the grooves
to adhere the base member to the outer surface of the channel, and in another embodiment, a

separate adbesive material ay be applied between the channel and the 1osert.
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{0018} According to an additional aspect, the outer mmember is 4 plate having a substantially
flat outer surface and an inner surface contacting the base member. In one embodiment, the plate

may be at least partially erobedded within the base mewber of the 1nsert.

16619 According to another additional aspect, the outer member has a width that is smaller
than the width of the channel, such that gaps exist between the outer member and the sides of the

channel. In onc embodiment, portions of the base member may fill these gaps.

{6G28] According to a further additional aspect, the channel has a cross-sectional shape that
includes a trough inwardly recessed from the body and two depending side walls extending from
the trough to momediately adjacent surfaces of the body at the sides of the channel. In oue
embodiment, the outer surface of the insert is substantially flat, and an inner surface of the insert

has a contour that 1s cooperatively dirnensioned with the trough and side walls of the chanuel.

{8021} Additional aspects of the invention relate to wood-type golf club heads including a
face having a ball striking surface configured for striking a ball, a body conuected to the face and
defining an enclosed volume between the face and the bedy, an inwardly recessed channel

iocated on the sole of the body, and an insert positioned within the channel. The body has a keel
positioned along a center of the sole of the body and extending rearward from the chaunel across
at least a portion of the sole. The keel is configured to be a lowest surface of the body in use,

and at least a portion of the keel s raised with respect to adjacent surfaces of the sole, with the
keel having a tapered width that increases from the face toward a rear of the body. The channel
extends transversely across the keel, and the channel is oriented generally parallel to the bottom
edge of the face. The channel has a cross-sectional shape that includes a trough inwardly
recessed from the body and two curvilinear depending side walls extending from the trough to

the body at the sides of the channel. The channpel also has a slot located in the trough. The wnsert
has a substantially flat and/or smooth outer surface and an inner surface contoured for surface-to-
surface engagement with the trough and the side walls of the channel. Additionally, the msert
includes a flexible rubber base member, a metallic plate member connected to the base member
by a mating connection and forming at least a major portion of the outer surface of the insert, and

a flexible rubber projection integrally formed with the base member. The projection extends

6
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from the base member and 18 received within the slot to retain the insert within the channel.

Further, the insert has an clongated length equal to the width of an adjacent section of the keel.

18622} Further aspects of the invention relate to golf chub kits that include a golf chub head
with a face, a body connected to the face, and a channel located on the body, as described above,
along with a plurality of inserts cach mounted withiv the channel. The inseris are alternately
connectable to the golf chub head. Additionally, the inserts are different from cach other, such as

haviog at least one of a different structure and a different material composition.

{6023] Still further aspects of the invention relate to methods in which a golf club head as
described above is provided, including a face, a body connected to the face, a channel located on
the body, and an insert mounted within the channel, as described above. The insert is connected
to the head by mounting the insert within the charmel. Additionally, the tnsert roay be removed
from the head and replaced by a second, different insert having at Jeast one of a different
structure and a different material composition. The method may further include connecting a

shaft to the head.

{6624} Other aspects of the invention relate to golf clubs that inchude a head as described

above and a shaft connecied o the head.

{B025] Other features and advantages of the invention will be apparent froro the following

description taken in conjunction with the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

{6026] To allow for a more full understanding of the present invention, it will now be

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

FIG. 1 is a top perspective view of an tllustrative embodiment of a head of a ball striking
device according to the present invention,
FIG. 2 s a bottom perspective view of the head of FIG. 1

FI1G.

[o™)

is a bottom view of the head of FIG. 1,

FIG. 4 18 a bottom perspective view of the head of FIG. 1, showing the connection of an

msert to the head;
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FIG. 5 1s a cross-section view of the head of FIG. 1, taken along lines 5-5 of FIG. 2;

FIG. SA is a magnified view of a portion of the head of FIG. §;

FIG. 6 15 a magnificd cross-section view of a portion of a second illustrative embodiment
of a head of a ball striking device according to the present invention;

FIG. 7 is a magnified cross-section view of a portion of a third iltustrative embodiment of
a head of & ball striking device according to the present invention;

FIG. ¥ 1s a magnificd cross-section view of a portion of a fourth iHustrative erobodiment
of a head of a ball striking device according to the present invention,

FIG. 9 is a magnified cross-section view of a portion of a fifth illustrative embodiment of
a head of a ball striking device according to the present fuvention;

FIG. 10 is a magrnified cross-section view of a portion of a sixth dlusirative embodiment
of a head of a ball striking device according to the present invention;

FIG. 11 1s a magnified cross-scction view of a portion of a scventh illustrative
embodiment of a head of a ball striking device according to the present invention;

FIG. 12 s a bottom perspective view of a portion of an eighth illustrative embodiment of
a head of a ball striking device according to the present invention, showing the conncction of an
insert to the head;

FIG. 13 is a magnified cross-section view of a portion of a ninth illustrative embodiment
of a head of a ball striking device sccording to the present invention;

FIG. 14 1s a magnified cross-section view of a portion of a tenth dlusirative embodiment
of a head of a ball striking device according to the present invention;

FIG. 15 15 a magnificd cross-section view of 4 portion of a cleventh illustrative
embodiment of a head of a ball striking device according to the present invention;

FIG. 16 is a magnified cross-section view of a portion of a twelfth illustrative
embodiment ot a head of a ball striking device according to the present invention;

FIG. 17 1s a roagnified cross-section view of a portion of a thirteenth tllustrative
embodiment of a head of a ball striking device according to the present invention;

FIG. 18 s a magnified cross-section view of a portion of a fourteenth illustrative
embeodiment of a head of a ball siriking device according to the present invention;

FIG. 19 is a cross-section view of the head as shown in FIG. 5, during imapact of a ball on

a ball striking face of the head;
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FIG. 20 1s a cross-section view the head as shown in FIG. 19, iromediately after the
impact; and
FIG. 21 is a cross-section view of a head of a typical ball striking device during impact of

a ball ov a ball strilang face of the head.

DETAILED DESCRIPTION

{8027} In the following description of various example structures according to the invention,
reference 15 made to the accompanying drawings, which form a part hereof, and in which are
shown by way of illustration various example devices, systems, and cnvironmients in which
aspects of the invention may be practiced. It s to be understood that other specific arrangements
of parts, example devices, systems, and environments may be utilized and structural and
functional modifications way be made without departing from the scope of the present invention.
Also, while the terms "top,” "bottom,” "front," "back,"” "side,” "rear," and the like may be used in
this specification to describe various exarmple features and elements of the mvention, these terms
are used herein as a matter of convenience, ¢.g., based on the example orientations shown in the
figures or the orientation during typical use. Additionally, the term "plurality,” as used herein,
indicates any number greater than one, either disjunctively or conjunctively, as necessary, up to
an infinite number. Nothing in this specification should be construed as requiring a specific
three dimensional orientation of structures in order to fall within the scope of this invention,

Also, the reader is advised that the attached drawings are not necessarily drawn to scale.

{0028} The following terms are used in this specification, and unless otherwise noted or clear

from the context, these terms have the meanings provided below.

18629} "Ball striking device” means any device coustructed and designed to strike a ball or
other similar objects (such as a hockey puck). In addition to gencrically encompassing "ball
striking heads,” which are described 1o more detail below, examples of "ball striking devices”
include, but are not Hmited to: golf clubs, putters, croquet mallets, polo mallets, baseball or
sottball bats, cricket bats, tennis rackets, badminton rackets, ficld hockey sticks, 1ce hockey

sticks, and the like.

9
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18036} "Ball striking head” means the portion of a "ball striking device” that includes and is
located immediately adjacent (optionally surrounding) the portion of the ball striking device
desigued to contact the ball {or other object) in use. In some exarpies, such as many golf clubs
and putters, the ball striking head may be a separate and independent entity from any shaft or

handlc raember, and it roay be attached to the shaft or handle 1n some manner.

{6031} The terms "shaft" and "handle” arc used synonymously and interchangeably in this
specification, and they include the portion of a ball stuiking device (if any) that the user holds

during a swing of a ball striking device,

18632} "lotegral joining technique” means a techuique for joining two picces so that the two
picces effectively become a single, integral picce, including, but not limited to, rreversible
joining techniques, such as adhesively joining, cementing, welding, brazing, soldering, or the
like, where separation of the joined pieces cannot be accomplished without structural damage

thercto.

{G433] “Generally parallel’” means that a first line, segment, plane, edge, surface, ctc. is
approximately (in this fustance, within %) equidistant frovo with another Hine, plane, edge,

surface, ete., over at least 50% of the length of the first line, segment, plane, edge, surface, ete.

10634} “Transverse” means extendimg across or in a cross direction to a line, plane, edge,
surface, etc., defined at an actual or virtual intersection point, but does not necessarily imply a

perpendicular intersection,

{6435] “Flush” means that a surface of one article 1s level and aligned with the surface of an
adjacent article, such that the two surfaces form a substantially flat single surface, within a
tolerance of +/- 0.005 inches. “Substantially flush” means that a surface of one article is level
and aligned with the surface of an adjacent article, such that the two surfaces form a substantially

flat single surface, within a tolerance of +/- .05 inches.

{8036} In general, aspects of this invention relate to ball striking devices, such as goif ¢lub
heads, golf clubs, putter heads, putiers, and the like. Such ball striking devices, according to at
least sore examples of the wvention, may include a ball striking head and a ball strilang surface.

in the case of a golf club, the ball striking surface is a substantially flat surface on one face of the

10
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ball striking head. Some more specific aspects of this foveuotion relate to wood-type golf clubs
and golf club heads, including fairway woods, hybrid clubs, and the like, as well as other wood-
type goif clubs such as drivers, although aspects of this 1nvention also may be practiced on iron-

type clubs, putters, and other chab types as well.

{6337} According to various aspects of this invention, the ball stiking device may be formed
of one or more of a variety of materials, such as metals (including metal alloys), ceramics,
polyraers, coraposites {including fiber-reimforced coraposites), and wood, and may be formed in
one of a variety of configurations, without departing from the scope of the invention. In one
illustrative embodiment, some or all components of the head, including the face and at lcast a
portion of the body of the head, are made of metal. It is understood that the head may contain
componcuts made of several differcnt materials, inchuding carbon-tfiber and other components.
Additionally, the components may be formed by various formung methods. For example, metal
components {such as titanium, aluminum, titanium alloys, aluminum alloys, steels (including
staindess steels), and the like) may be formed by forging, molding, casting, staroping, machining,
and/or other known techniques. In another example, composite components, such as carbon
fiber-polymer composites, can be manufactured by a variety of composite processing techniques,
such as prepreg processing, powder-based technigues, mold wnfiltration, and/or other known

techniques.

{8038 The various figures in this application tustrate examples of ball striking devices
according to this invention. When the sarae reference nuraber appears in more than one drawing,
that reference nurnber 1s used cousistently o this specification and the drawings refer to the same

or sirnilar parts throughout.

{6039] At least some examples of ball striking devices according to this invention relate to
golf club head structures, mcluding heads for wood-type golf clubs, such as fairway woods and
hybrid clubs, as well as other types of wood-type clubs, long iron clubs {e.g., driving irous, zero
irons through five irons, and hybrid type golf clubs), short iron clubs {(¢.g., six irons through
pitching wedges, as well as sand wedges, lob wedges, gap wedges, and/or other wedges), and
putters. Such devices may include a ong-piece construction or a multiple-piece construction.

Example structures of ball striking devices according to this mvention will be described in detail

it
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below i conjunction with FIG. 1, which tlustrates one illustrative embodiment of a ball striking
device 100 in the form of a fairway wood golf club {e.g., a 3-wood, 5-wood, 7-wood, ¢tc.) or
other wood-~type club, including a hybrid chub. Generally, such fairway wood-type clabs are
capable of hitting a ball sitting directly on a playing surface, but can be used to hit a ball sitting

on a tee as weil,

{3340] The golf club 100 shown in FIGS. 1-5A includes a ball striking head 102 configured
to strike a ball 1o use and a shaft 104 connected to the ball striking head 102 and exiending
therefrom. The ball striking head 102 of the golf chub 100 of FIG. 1 has a face 112 connected to
a body 108, with a hoscl 109 extending therefrom. Any desired hosel and/or head/shaft
interconnection structure may be used without departing from this invention, inchuding
conventional hosel or other head/shaft interconnection structures as are known and used o the
art, ot an adjustable, releasable, and/or interchangeable hosel or other head/shaft interconnection
structure such as those shown and described in U.S. Patent 6,890,269 dated May 10, 2005, in the
name of Bruce D, Burrows, U.S. Published Patent Application No. 2009/001 1848, filed on July
6, 2007, in the name of John Thomas Stites, et al,, U.S. Published Patent Application No.
2009/001 1849, filed on July 6, 2007, in the name of John Thomas Stites, et al., U.S. Published
Patent Application No. 2009/0011830, filed on July 6, 2007, 10 the name of Johu Thomas Stites,
et al., and U8, Published Patent Application No. 2009/0062029, filed on August 2§, 2007, in the
name of Joho Thomas Stites, ot al., all of which are mcorporated herein by reference in their

entireties.

{6041} For reference, the head 102 generaily has a top 116, a bottom or sole 118, a heel 120
proximate the hosel 109, a toe 122 distal from the hosel 109, a front 124, and a back or rear 126,
as shown in FIGS. 1-5. The shape and design of the head 102 may be partially dictated by the
intended use of the golf chub 100, For exarnple, it 1s understood that the sole 118 is configured to
confront the playing surface 1 use. With clubs that are configured to be capable of hitting a ball
resting directly on the playing surface, such as a fairway wood, hybrid, iron, ctc., the sole 118
may coutact the playmg surface 1o use, and features of the club may be designed accordingly. 1o
the club 100 shown in FIGS. 1-5A, the head 102 has an enclosed volume, as the club 100 is a
wood-type chub designed for use as a fairway wood, intended to hit the ball intermediate

distances, with or without the use of a tee, which may inchide hitting the ball resting directly on
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the playing surface. To other applications, such as for a different type of golf club, the head 102
may be designed to have different dimensions and configurations. For example, when
configured as a fairway wood, as shown im FIGS. 1-34, the head 102 may have a volume of 120
ce to 230 cc, and if configured as a hybrid chub, the head 102 may bave a volame of 85 ce to 140
cc. If instead configured as a driver, the club head may have a volume of at least 400 cc, and in
some structures, at teast 450 ¢, or even at least 460 cc. Other appropriate sizes for other club

heads may be readily determined by those skilled in the art.

10042} The body 108 of the head 102 can bave various differcnt shapes, including a rounded
shape, as in the head 102 shown in FIGS. 1-5A, a squared or rectangular shape, or any other of a
variety of other shapes. It i3 understood that such shapes may be configured to distribute weight
away from the face 112 and/or the geometric/volumetric center of the head 102, in order to

create a lower center of gravity and/or a higher moment of inertia.

{6843} In the illustrative embodiment tllustrated in FIGS. 1-3A, the head 102 has a hollow
structure definiog an mner cavity 101 {¢.g., defined by the face 112 and the body 108y with a
plurality of inner surfaces defined therein. In one embodiment, the inner cavity 101 may be
filled with air. However, in other cmbodiments, the head 102 could be filled with another
material, such as foam. In still further embodiments, the solid materials of the head may oceupy
a greater proportion of the volume, and the head roay have a smaller cavity or no inner cavity at
all. It 15 understood that the inner cavity 101 may not be completely enclosed in some

enthodiments.

10644 The face 112 is located at the front 124 of the head 102, and has a ball striking
surface 110 located thereon and an inner surface 111 opposite the ball striking surface 110, as
ithustrated in FIGS. 1, 3, and 5. The ball striking surface 118 is typically an outer surface of the
face 112 configured to face a ball 106 in use, and is adapted to strike the ball 106 when the golf
club 100 is set i motion, such as by swinging, as shown in FIGS. 14-15. As shown, the ball
striking surface 110 is relatively flat, occupying at least a majority of the face 112, The face 112
has a plurality of outer or peripheral edges, including a top edge 113, a bottom edge 115, and
lateral edges {including heel edge 147 and toe edge 149). The edges of the face 112 may be

defined as the boundaries of an arca of the face 112 that is specifically designed to contact the

i3
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ball 106 11 use, and may be recognized as the boundaries of an area of the face 112 that is
intentionally flattened and smoothed to be suited for ball contact. For reference purposes, the
portion of the face 112 nearest the top face edge 113 and the heel 120 of the head 102 is referred
to as the “high-heel arca”; the portion of the face 112 nearest the top face edge 113 and toe 122
of the head 102 1s reforred to as the “high-toc arca”; the portion of the face 112 nearest the
bottom face edge 115 and heel 120 of the head 102 is referred to as the “low-heel arca”; and the
portion of the face 112 nearest the bottom face edge 115 and toe 122 of the head 102 is referred
to as the “low-toe arca”. Conceptually, these arcas may be recognized and referred to as
quadrants of substantially equal size {(and/or quadrants extending from a geometric center of the
face 112}, though not necessarnily with symmetrical dimensions. The face 112 may include some
curvature in the top to bottom and/or heel to toe directions (¢.¢., bulge and roll characteristics),
as 1s known and is conventional in the art. In other embodiments, the surface 110 may occupy a
different proportion of the face 112, or the body 108 may have multiple ball striking surfaces 110
thereon. In the iHlustrative ernbodiment shown in FIGS. 1-5A, the ball striking surface 110 1s
inclined (1., at a loft angle), to give the ball 106 a desired 1ift and spin when struck. In other
ilfustrative embodiments, the ball striking surface 110 may have a different incline or loft angle,
to aftect the trajectory of the ball 106, Additionally, the face 112 may have a vanable thickuess,

and also may have one or more internal or external inserts and/or supports in some embodiments.

{30345] It 1s understood that the face 112, the body 108, and/or the hosel 109 can be formed
as a single picce or as separate pieces that are joined together. The face 112 may be formed as
part of a face frame member with the body 108 being partially or wholly formed by one or more
separate pieces connected to the face frame member, with a wall or walls extending rearward
from the edges of the face 112, This configuration is also known as a “cup face” structure.
Additionally, at least a portion of the body 108 may be formed as a separate piece or pieces
joined to the wall{s) of the face frame member, such as by a backbody member attached to the
cup face structare, composed of a single piece or multiple picces. These pieces may be
connected by an integral joining technigue, such as welding, comenting, or adhesively joining.
Other known technigues for joining these parts can be used as well, including many wechanical
joining techuiques, inclading releasable mechanical engagement techuiques. H desired, the hosel
109 may be integrally formed as part of the face frame member. Further, a gasket (not shown}

roay be included between the cup face siracture and the backbody member.
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{8046} The golf club 100 way include a shaft 104 connecied to or otherwise engaged with the
ball striking head 102 as shown schematically in FIGS. 1 and 5. The shaft 104 13 adapted to be
gripped by a user to swing the golf club 100 to sirike the ball. The shaft 104 can be formed as a
separate piece connected to the head 102, such as by connecting to the hosel 109, as shown in
FIGS. 1 and 5. In other ilustrative embodiments, at least a portion of the shaft 104 may be an
integral piece with the bead 102, and/or the head 102 may not contain a hosel 109 or may contain
an mternal hosel structure. Stll further embodiments are conternplated without departing from
the scope of the invention. The shaft 104 may be constructed from one or more of a variety of
roaterials, including metals, ceramics, polymers, composites, or wood. In some tustrative
embodiments, the shaft 104, or at least portions thereof, may be constructed of a metal, such as
stainless steel or titantum, or a compaosite, such as a carbon/graphite fiber-polymer compostie.
However, it is contemplated that the shaft 104 may be constructed of different materials without
departing from the scope of the fnvention, including conventional materials that are known and
used in the art. A grip clement {not shown) may be positioned on the shaft 104 to provide a
golfer with a slip resistant surface with which to grasp golf club shaft 104, The grip element
may be attached to the shaft 104 in any desired manner, including in conventional manners
known and used in the art (¢.g., via adhesives or cemeunts, threads or other mechanical

connectors, swedging/swaging, etc.).

{60471 In general, the ball striking heads 102 according to the present invention contain
featares on the body 10X that influence the impact of a ball on the face 112, Such features
include one or more compression channels 140 positioned on the body 108 of the head 102 that
allow at least a portion of the body 108 fo tlex, produce a reactive force, and/or change the
behavior or motion of the face 112, during impact of a ball on the face 112, In one embodiment,
at least a portion of the compression channel(s) 140 may extend paralicl or gencrally paralicl to
one of the adjacent edges of the face 112, In the golf club 100 shown in FIGS. 1-34, the head
192 includes a single channel 140 located on the sole 118 of the head 102, As described below,
this channel 140 permits compression and flexang of the body 108 during tmpact on the face 112,
and can also produce a reactive force that can be transferred to the ball. This illustrative

embodiment 100 is described in greater detail below.
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{0648} The golf ¢club 100 shown 1n FIGS. 1-5A includes a compression channel 140
positioned on the sole 118 of the head 102, However, in other embodiments, the head 102 may
have a channel 140 positioned differently on the bead 192, such as on the top 116, the heel 120,
and/or the toe 122, It is also understood that the head 102 may have more than one channel 146,
or may have an annular channel extending around the entire head 102, As illustrated in FIGS. 2-
4, the channel 140 of this exarple structure is elongated, extending between a first end 142
located proximate the heel 120 of the head 102 and a second end 144 located proximate the toe
122 of the head 102, The channel 140 has a boundary that is defined by a first side 146 and a
second side 148 that extend between the ends 140, 142, In this ecmbodiment, the channel 140
extends adiacent to and parallel or generally paraliel to the bottom edge 115 of the face 112, and
further extends nto the heel 120 and toe 122 of the head 102, extending paraliel or generally
parallel to the heel and toe edges 147, 149 of the face 112, As seen in FIG. 3, the channel 140 s
substantially symmetrically positioned on the head 102 in this embodiment. In other
embodiments, the channel 140 may be oriented and/or positioned differently. For example, the
channcl 140 may be oriented to be parallel to a different edge of the face 112, or roay not be

paratlel to any of the edges ot the face 112,

{0049} The channel 140 1s recessed inwardly with respect to the immediately adjacent
surfaces of the head 102 that are in contact with the sides 146, 14K of the channel 140, as shown
in FIGS. 2-5A. The channel 140 1o this cmbodiment has a generally semi-circular cross-
sectional shape or profile, with a trough 150 and sloping, depending side walls 152 that are
smoothly curvilinear, extending from the trough 150 to the respective sides 146, [4¥ of the
chanoel 148, It 15 understood that the channel 140 may bave a different cross-sectional shape or
profile, such as the channel 140H illustrated in FIG. 13, and the channel 140 may have a sharper
and/or more polygonal shape in sorne crabodiments. Additionally, in the embodiment shown in
FIGS. 5 and 3A, the wall thickness (T1} of the body 108 is reduced at the channel 140, as
compared to the thickness (T2) at other locations of the body 108, to provide for increased
flextbility at the chaunnel 140, In one embodiment, the wall thickness in the channel 140 is from

0.8 - 1. 5mm.

15658 In the embodiment shown in FIGS. 2-5A, the channel 140 is spaced from the bottom

edge 115 of the face 112, with a flattened spacing portion 154 defined between the channel 140
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and the bottom edge 115, The spacing portion 154 1s located imnmediately adjacent the channel
140 and junctures with one of the side walis 152 of the channel 140 along the first side 146 of the
channel 140, as shown in FIG. SA. In this embodirent, the spacing portion 1534 is oriented at ap
acute (i.e. <90°%) angle to the ball striking surface 110 and extends rearward from the bottom

edge 115 of the face 112 to the channel 140, Force from an impact on the face 112 can be
transferred to the channel 140 through the spacing portion 154, as described below. In other
embodiments, the spacing portion 154 may be oriented at a right angle or an obtuse angle to the
ball striking surface 110, or the flattened spacing portion 154 may be smaller than shown

FIGS. 2-5A or absent entirely.

{8651} As also shown in FIGS. 2-5, the sole 118 of the head 102 has a keel 156 that extends
rearward on the sole 118, In this embodiment, the keel 156 extends rearward from the channel
140 toward the rear 126 of the head 102, Additionally, the keel 156 forms the lower extremity of
the sole 118 and confronts the playing surface in use, and at least a portion of the keel 156 13
raised with respect to adjacent portions of the sole 118, As shown in FIGS. 2-5, at least a portion
of the keel 156 15 defined by edges formed by shoulders 158 that vaise the keel 156 above the
adjacent portions of the sole 118 in contact with the shoulders 158, As also seen in FIG. 4, the
width of the keel 156 increases toward the rear 126 of the head 102, and the keel 156 splits into

two legs 157 that separate further toward the rear 126 of the head 102.

{86582} In the embodiment shown in FIGS. 1-3, the channel 140 extends across the entire
width of the keel 156, The keel 156 forms part of a substantially smooth surface of the sole 118
extending from the bottorn edge 115 of the face 112 toward the rear 126 of the head 102, except
for the discontinuity caused by the channel 140. It is understood that in this embodiment, the
keel 156 has a substantially smooth curvilinear shape, as well as a substantially smooth surface
texture, and that the term, “substantially smooth surface” can refer to either or both of the
substantially smooth contour and surface texture of the surface. It is also understood that the

o and

=9

substantially smooth surface may have some discontinuity, such as a logo or other markin
still be considered substantially smooth. In this embodiment, the smooth surface of the keel 156
is polished to further 1ncrease the smoothness of the surface texture. Also, the keel 156 may be
made of any desired material, including materials conventionally used in golf club head

construction as are known in the art {¢.g., metals, metal alloys, composiics, polymers, ¢tc.).

[
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{8653} The smooth contour and texture of the substantially smooth surface of the keel 156
provide for decreased friction and/or other forces on the sole 118 if the sole 118 contacts the
playmg surface in use. Accordingly, forces on the sole 118 which may slow the speed of the head
102, alter the orientation or position of the head 102, and/or otherwise affect the swinging motion
of the head 102 can be reduced appreciably. This configuration provides advantages when
incorporated into fairway woods, hybrid clabs, or other such golf clubs which may be used to hit
a ball resting directly on a playing surface, resulting 1n possible contact between the sole

118 and the playing surface in use. Nevertheless, it 1s understood that the foatures described
herein can be advantageous when incorporated into a different type of golf club, including a

driver or non-wood-type clubs such as trons and putters, as wel as other ball striking devices.

{G(54] The head 102 has an insert 160 connected to the head 102 and posttioned within the
channcl 140, In general, the insert 160 at least partially fills at least a portion of the channel 140,
and extends over at least a portion of the length of the channel 140, In one embodiment, at least
a portion of the insert 160 may be made from a different material than the face 112 and/or the
body 108 of the head 102, Additional features of the insert 160 are described below with respect

to multiple different embodiments.

16455] The msert 160 shown 1o FIGS. 2-5A includes a base member 162 and an outer
member 164 forming at least a portion of the outer surface 161 of the insert 160, as seen in
greater detail 1o FIGS. 5-5A. As shown 1o FIGS. 2-5A, 1o this embodiment, the base member
162 is a filler member that engages the channel 140 and is connected to the channel 140, and the
outer member 164 15 @ plate member that forms at least a ruajor portion of the outer surface 161 of
the insert 160. In one embodiment, the base member 162 is formed of a resiliently deflectable
material, for example polyurcthane rubber or another similar fiexible polymer material. In other
crnbodiments, the resiliently deflectable matenial may be another roaterial that s resiliently
deflectable, inchuding a varicty of flexible materials that are clastically or otherwise non-
permanently deformable, such as other polymers or ductile ractals. The resiliently deformable
material may alse generate a responsive force when compressed, as described below.
Additionally, in one ernbodiment, the outer member 164 15 formed of a rigid matenial having
greater strength and/or rigidity than the resiliently deflectable material. For example, the rigid

material 1s a metallic material in one embodiment, such as stainless steel, aluminum, or other

¥
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suitable metallic material. In another enbodiment, the rigid material may be a metallic matenal
that 1s also used in the face 112 and/or other portions of the head 102, such as steel, titanium, or
titantam alloy. lo further embodiments, another rigid material may be used, including hard
polymers, composites (including graphite fiber composites), ceramics, other metallic materials,
cte. It is understood that in other embodiments, the msert 160 may contain additional members,
including multiple or lavered outer members, or may contain only a single base member 162

with no outer members as shown in FIG. 6.

15656] The base member 162 and the outer member 164 may be connected together in a
mating configuration in sorac cmbodiments, such as erabedding the outer member 164 at least
partially within in the base member 162, In the embodiment shown in FIGS. 2-5A, the inner
surface 165 of the outer mernber 164 includes a projection 166 that 1s embedded within the base
roember 162 1n a complementary mating arrangement. Additiovally, the entire body of the cuter
member 164 is partially embedded within the base member 162, such that only the outer surface
163 of the outer member 164 s exposed. As scen in FIG. 54, the width WO of the outer
member 164 is narrower than the width Wi of the insert 160, such that portions 167 of the base
member 162 extend around the sides of the outer member 164 to form part of the outer surface
161 of the insert 160, This connection can be made, in one embodiment, by subsequent forming
of the base mermber 162 around the outer member 164, such as by pouring or injecting the
material of the base member 162 in a fluid or flowable state (such as molten, dissolved, non-
polymerized, etc.) so that the base member 162 forms with the outer member 164 embedded
therein. In other embodiments, the components can be connected i other ways, including
separately forming the base member 162 with a complementarily-shaped recess and subsequently

connecting the outer member 164 (o.g., using an adhesive).

{88571 The msert 160 may be mounted within the channel 140 in a variety of different
manners. In one embodiment, the insert 160 way be configured for complerentary mating
connection to the head 102, For examiple, 1n the embodiment in FIGS. 2-5A, the msert 160
includes a projection 168 that is received within a slot 169 in the head 102 to mount the insert

160 within the chanuel 140, The slot 169 in the erobodiment of FIGS. 4-5A is located within the
channel 140, on the trough 150 of the channel 140. As shown in FIGS. 4-3A, the projection 168

includes stem 170 and an enlarged head 172, and 1s integrally formed as a single piece with the

19
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base member 162, such that the projection 168 is also resiliently deflectable. The enlarged head
172 is adapted to engage one or more inner surfaces of the slot 169 to retain the projection 168 in
the slot 169, As also shown in FIGS. 4-3A, the slot 169 includes an opening 173 and extends
completely through the wall of the body 108 and into the inner cavity 101, In this embeodiment,
the head 172 1s larger than the opening 173 of the slot 169, and the head 168 15 resthiently
deflectable and configured to deform during jusertion into the slot 169 to allow the head 172 to
pass mto the operung 173 and to expand after the head 172 has passed the opening 173 to retain
the projection 168 within the slot 169, Other types of connections are also possible, inchuding
the connections described below and shown 10 FIGS. 7, 9, and 14-17, as well as other suitable

connection types.

{BG58] In the embodiment shown in FIGS. 2-4, the insert 160 is an clongated member that s
clongated between opposed ends 151, 153 in the same direction as the channel 140, and is
mounted within the channel 140 such that the elongated length L1 of the insert 160 is less than
the length of the channel 140, Additionally, n this cmbodiment, the insert 160 1s positioned
adjacent the keel 156, and the length LT of the jusert 160 is equal or substantially equal to the
width WK of the section of the keel 156 that is immediately adjacent to the channel 140, In other
words, the adjacent portions of the shoulders 158 of the keel 1536 are aligned with the ends

151, 153 of the insert 160. In another embodiment, the insert 160 may have a greater or smaller
iength, For example, the 1nsert 160 may have a length that is greater or smaller than the width of
the keel 156, or the tnsert 160 may have a length equal to the channel 140 and may fill the entire
channel 140, In additional ecmbodiments, the insert 160 may be located off-center in the channel
140 or in other strategic locations, and may or may not overlap the center of the channel 140
and/or the center of the keel 156, In a further cmbodiment, the insert 160 may be formed of

multiplc pieces that are placed at onc or more strategic locations within the channel 140,

16059 In the embodiment shown in FIGS. 2-5A, the insert 160 has a width W1 that is
substantially equal o the width WC of the channel 140, measured transverse to the direction of
clongation of the insert 160 and the channel 140, Additionally, the width WO of the outer
raember 164 of the inscrt 160 15 smaller than the width WC of the channcl 140, such that gaps

174 arc formed between the outer member 164 and the sides 146, 14¥% of the channel 148, as
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shown in FIGS. 5-SA. As described below, these gaps 174 can provide room for the insert 160

to be compressed without deforming the outer member 164,

15668 In one embodiment, the outer surface 161 of the insert 160 is substantially flat and is
flush or substantially flush with the immediately adjacent surfaces of the body 108, In the
embodiment shown in FIGS. 2-5A, the outer surface 161 of the insert 160 1s substantially flush
with the adjacent surfaces of the body 108 that contact the sides 146, 148 of the channel 140
Additionaily, in this embodiment, the outer surface 161 of the insert 160 15 substantially flat, and
the outer surface 163 of the outer member 164 is substantially flat and is also substantially flush
with the adjacent surfaces of the body 108, The insert 160 further has an inmer surface 175 that
may be contoured to fit within the channel 140, and may be contoured and dimensioned for
surface-to-surtace engageroont with the chanmel 140, In the cmbodiment shown in FIGS. 2-54,
the inner surface 175 of the insert 160 1s cooperatively dimensioned to have substantially the
same curvilinear contour as the outer surface 176 of the channel 140, and has a semicircular
shape to conform to the trough 150 and side walls 152 of the channel 140, 1t 1s understood that
in another embodiment, where the channel 140 may have a differcut cross-sectional shape, the

insert 160 may also have a different contour and cross-sectional shape.

G061 The compression channel 140 on the golf club 100 shown 1n FIGS. 1-5 can influcnce
the irapact of & ball 106 on the face 112 of the head 102, In one embodiment, the channel 140
can influence the impact by flexing and/or compressing in response o the impact on the face
112, and/or by exerting a reaction force on the face 112 during impact. FIGS. 19-20 illustrate an
exarple of the head 102 of the golf club 100 of FIGS. 1-5 during and after an impact with a ball
106, respectively. For comparison, FIG. 21 llusirates a typical example of an existing ball
striking head 10, having a face 12 and a body 14, during impact with a similar ball 106, As seen
in FIG. 19, when the ball 106 1mpacts the face 112, the face 112 flexes inwardly, Additionally,
some of the impact force is transferred through the spacing portion 154 to the channel 140,
causing the sole 118 to flex at the channel 140, as also seen in FIG. 19, This flexing which
resulis in a smaller degree of deformation of the ball 106 as compared to the traditional head 10,
as tlustrated in FIGS. 19-21. This smaller degree of deformation can result in greater impact
efficiency and greater energy and velocity transfer to the ball 106 during impact. The more

gradual impact created by the flexing also creates a longer impact time, which can result in
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greater energy and velocity trausfer to the ball 106 during impact. As also shown 1o FIG. 19, the
insert 160 compresses and/or deforms with the compression of the channel 140, and the gaps 174
between the edges of the rigid outer element 164 and the sides 146, 148 of the channel 140 can
provide room for the channel 140 to compress without deforming the outer element 164 (note the
stze and shape differences of the channel 140 and msert 160 i a comparison of FIGS. 19 and
20). Further, as the compressed channel 140 and insert 160 expand to return to their initial
shapes (1.¢., FIG. 20), a responsive or reactive force is exerted on the face 112, creating an
inereased “trarapoline” effect, which can result in greater energy and velocity transfer to the ball
106 during mopact. Still further, because the channel 140 extends toward the heel 120 and toe
122, and overlaps the heel and toc edges 147, 149 of the face 112, the head 102 can achieve
increased energy and velocity transfer to the ball 106 for impacts that are away from the center or
traditional “sweet spot” of the face 112, It is understood that a channel 140 may be additionally
or alternately incorporated nto the top 116 and/or sides 120, 122 of the body 108 in order to

produce similar effects for energy and velocity transfer.

{6062} The nsert 160 can also assist in reduciog or eliminating drag or other forces between
the sole 118 of the head 102 and the playing surface in use. When hitting a ball 106 directlyon a
playing surface, the channel 140 may tend to catch or drag on the playing surface during a swing.
The insert 160 fills the channel 140 at the center of the sole 118 and/or across the lowest point on
the sole 118, which assists in minimizing or climinating any intcraction between the channel 140
and the playing surface in use, which may exert increased drag or other forces ou the sole 11X,
Accordingly, forces on the sele 118 which may slow the speed of the head 102, alter the
oricutation or position of the head 102, and/or otherwise affect the swinging motion of the head
102 can be reduced appreciably. The rigid outer vaember 164, if present, can assist in reducing
the drag and other forces, by providing a smooth, rigid surface that can glide along the playing
surface roore casily. Additionally, the fact that the outer surface 161 of the insert 160 is
substantially flush with the adjacent surfaces of the body 10¥ creates a smoother surface that is
less prone to creation of drag forces during contact with the playing surface. The smooth keel
156 can further assist in decreasing such drag or other forces. Accordingly, the head 102
described above can provide advantages when incorporated into fairway woods, hybrid clabs, or
other such golf clubs which may be used to hit a ball sitting divectly on a playing surface, resulting

in possible contact between the sole 118 and the playing surface inuse. Nevertheless, it
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18 understood that the features described herein can be advantageous when fncorporated into a
different type of golf club, including a driver or non-wood-type clubs such as irons and putters,

as well as other ball striking devices,

16663 It is understood that the head 102 may have one or more channels 140 in a different
configuration in other erobodiveents. In one embodiment, the head 102 may wmchude a chanvelin
stimilar configuration to the channel 140 of FIGS. 1-5, but containing no insert 160, Sucha
configuration roay be desirable for a driver-type club, which is intended to hit the ball from a tee
and generally is not intended to be used to hit a ball at rest on the playing surface, but could also
be used for a differcnt type of club, such as a farrway wood or ron-type club. In another
embodiment, the head 102 may have one or more channels on the top 116, the heel 120, and/or
the toe 122, cither instead of or in combination with a channel 140 on the sole 118, In a further
crobodiment, the head 102 may have one or raore channels ou an nterior surface of the body
10X, rather than on the exterior. In vet another embodiment, the head 102 may have two or more
channels 140 spaced different distances from the face 112, and these channels 140 may
“overlap” cach other, creating s bellows-like etfect in compression. Any or all of such channels

140 may contain an insert 160 mounted theretn. Still other embodiments are contemplated.

{6864} It is also understood that the head 102 may have one or more inserts 160 in a different
configuration in other cmbodiments. In onc cmbodiment, a single channel 140 may contain
muitiple fnserts 160, which may have similar or different properties and characteristics. The
channel 140 may include inserts 160 having desired properties at different locations on the
channel 140 to provide different propertics at those locations. For example, different inserts 160
having different weights or densities can be placed in the channel 140 at desired locations to
influence the weight distribution of the head 102, such as to fncrease moment of inertia, control
the center of gravity, or customize the weighting to a particular user’s swing characteristics,
among others. As another exaraple, different inserts 160 having different flexibilities can be
placed in the channel 140 at destred locations to infhuence the flexibility of the channel 140 at
such locations and/or the performance of the face 112 proximate such locations. As a further
example, the chavnel 140 way include an insert 160 with a rigid outer element 164 vear the
centerline of the body 108 and may contain inserts 160 without cuter elements 164 closer to the

heel 120 and/or toe 122 of the head 102, It 1s understood that these objectives can be provided
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by a single insert 160 with different propertics, such as a weight or flexibility gradicut. In
another embodiment, the size, shape, or location of a single insert 160 can be changed to provide
different performance. For example, moving the insert 160 to a differcot location away from the
centerline of the body 108 can change the properties of the head 102, such as the weight
distribution of the head 102, the flexibilities of different portions of the channel 140, etc. This
can provide options for customization for a particular user’s swing characteristics, such as
moving the insert 160 toward the heel 120 or toe 122 to change the weighting the head 102 based

on the user’s swing. Stll other embodiments are contemplated.

[3065] FIGS. 6-17 illustrate additional different embodiments of a ball striking head 102
according fo the present imvention, showing different types of inserts 160A-M conuected to the
head 102. FIGS. 6-17 cach tllustrate only a portion of the head 102 of each particular
crabodiment, and 1t 1s understood that the portions of the head 102 that are not shown may be
contfigured similarly to the embodiment described above and shown in FIGS. 1-5A {or may have
any other desired constructions). Accordingly, the components of FIGS, 6-17 are numbered with
stmilar reference characters when such components are similar to corresponding components in
the embodiment described above and shown in FIGS. 1-5A. It 1s understood that any of the
featares of FIGS. 6-17 may be incorporated uto another head of any suitable configuration,
including any of the variations described above with respect to FIGS. 1-3A. It is also understood
that the embodimaents described below with respect to FIGS. 6-17 ruay retain some or all of the
functionality of the head 102 in FIGS. 1-5 as described above, and may offer additional or

different functionality,

[0(66] FIG. 6 illustrates an example embodiment of a head 102 that includes a channel 140
as described above with respect to FIGS. 1-5A and an insert 160A mounted within the channel
140, where the insert 160A jucludes only a base member 162 and no outer macmber 164
connected to the base member 162, Accordingly, the base member 162 forms the entire outer
surface 161 of the insert 160A in this embodiment, and the outer surface 161 1s substantially flat
and substantially flush with the immediately adjacent surfaces of the body 10¥ at the sides 146,
148 of the channcl 140. In this embodiment, the base member 162 has a projection 168 received
within a slot 169 to mount the 1nsert 160A within the channel 140, similar to the insert 160 1o

FIG. 5A.
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{88671 FIG. 7 illustrates an example embodiment of a head 102 that includes a channel 1408
and an insert 1608 mounted within the channel 140B, where the insert 160B 18 connected to the
channel 1408 by adhesion to the outer surface 176 of the channel 140B. Like the insert 1601
FIG. 54, the insert 160B includes a base member 162 made of a resiliently deflectable material
and an outer mermber 164 in the form of a rigid plate connected to the base member 162, In this
embodiment, the outer surface 176 of the channel 1408 is rough and contains a plurality of
grooves 177, and the material of the base member 162 of the mnsert 160B fills in the grooves to
adhere the base mewber 162 to the outer surface 176 of the chanuel 140B. This configuration can
be created, in one embodiment, by pouring the material of the base member 162 into the channel
1408 1o fluid forra and allowing the ruaterial to solidify to form the base member 162,
Accordingly, in this embodiment, the insert 1608 may be a filler material that fills part or all of
the channel 140B, rather than a scparately formed and designed msert. As described above, the
outer member 164 can be partially embedded within the base member 162 by simultaneously
solidifying the material of the base member 162 around the outer member 164 as well.
Additionally, the grooves 177 may be formed in the outer surface 176 of the channel 1408 using
different methods. In one exaruple, the outer surface 176 of the channel may be formed with
destigued grooves 177 therein, such as by molding, forging, etc. In another exaraple, the grooves
177 may be created in the outer surface 176 of the channel by sanding, machining, etching, or
other post-forming treatment or surface treatment. It is understood that other methods of

manufacturing can be used o create this embodiment.

{3068} FIG. 8 illustrates an example embodiment of a head that inclades a channel 140 as
described above with respect to FIGS. 1-3A and an insert 160 mounted within the channe} 140,
where the outer surface 161 of the msert 160C s not flush with the immediately adjacent

surfaces of the body 108, Like the insert 160 in FIG. SA, the 1usert 160C includes a base member
162 made of a resiliently deflectable material and an outer member 164 in the form of a rigid
plate connected to the base meraber 162, with a projection 168 connected to the base member 162
and received within a slot 169 to mount the insert 160C within the channel 140. As seen in FIG.
8, the outer surface 161 of the insert 160C is recessed from the adjacent surfaces of the body 108
located at the sides 146, 148 of the channel 140. It is understood that in another emboediment, the
head 102 may contain an insert that has an outer surface 161 that protrudes outwardly with
respect to the adjacecut surfaces of the body 108.

~
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[3069] FIG. 9 illustrates an example embodiment of a head that includes a channel 140D and
an msert 160D mounted within the channel 140, where the insert 160D includes a plurality of
projections 168D that are received in a plurahity of slots 169D to connect the 1nsert 160D to the
body 108. Like the insert 160 in FIG. 54, the insert 160D includes a base member 162 made of
a resiliently deflectable material and an outer member 164 in the form of a rigid plate connected to
the base member 162, As shown 1o FIG. 9, n this embodiment, the base mewaber 162 1oncludes
three projections 168D integrally formed with the base member 162, with cach projection 168D
recetved within one of three slots 169D to mount the nsert 160D within the channel 140D, The
three projections 168D are substantially aligned with cach other across the width of the insert
160D, and form a radiating array of projections 160D, The slots 169D are similarly configured
and positioned. Additionally, as described above with respect to FIG. SA, cach projection 168D
is resiliently deflectable and includes stem 170 and an enlarged head 172, As also discussed with
respect to FIG. SA, cach slot 169D includes an opening 173, and cach head 172 18 larger than the
opening 173 of the corresponding slot 169D, such that the resiliently deflectable heads

172 are configured to deform during insertion into the slots 169D to allow the heads 172 to pass
into the openings 173 and to expand after the heads 172 have passed the openings 173 to retain
the projections 168D within the slots 169D, In other embodiments, the jnsert 160D may contain
any number of projections 168D in a varicty of different arrangements and configurations, and
some or all of the projections 168D may not be formed integrally with the base member 162 of

the insert 160D,

{8876} FI1G. 10 illustrates an exaraple embodiment of a head 102 that includes a channel 140
as described above with respect to FIGS. 1-5A and an insert 160FE mounted within the chanuel
140, where the msert 160E includes a base member 162 and an outer member 164E partially
embedded within the base member 162, As shown in FIG. 10, in this embodiment, the outer
member 164E does not contain any projection or other protruding structure for mating
engagement with the base member 162, The outer member 164E is connected to the base member
162 by embedding the outer mevaber 164E partially within the base raember 162 so that only the
outer surface 163 of the outer member 164E is exposed. It is understood that adhesive material
and/or a surface treatment on one or both of the base member 162 and the outer merber

164E may be used to further strengthen the connection. o this embodiment, the base member
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162 has a projection 168 received within a slot 169 to mount the insert 160E within the channel

140, similarly to the insert 160 in FIG. A,

16671 FIG. 11 illustrates an example embodiment of a head 102 that inclades a channel 140
as described above with respect to FIGS. 1-5A and an insert 160F mounted within the channel
144, where the insert 160F includes a base member 162F and an outer mmember 164 partially
embedded within the base member 162, As shown in FIG. 11, in this embodiment, the outer
roember 164 1s connected to the base mewber 162F by a projection 166 that is embedded within
the base member 162F in a complementary mating arrangement. Additionally, in this
embodiment, the outer member 164 has a smaller width than the channel 140, and the edge
portions 167F of the base member 162F are tapered away from the outer surface 161 of the insert
160F. Accordingly, the gaps 174 between the edges of the outer member 164 and the sides 146,

148 of the channel 140 are not completely filled with material, unlike the insert 160 m FIG. 5A.

18672} FI1G. 12 illustrates an exaraple embodiment of a head that includes a channel 140G
and an insert 1600 mounted within the channel 140, where the insert 160G includes a plurality
of projections 168G that are received in a plurality of slots 169G to connect the msert 160G to
the body 108, Like the insert 160 1in FIG. 5A, the insert 160G includes a base meraber 162 made
of a resiliently deflectable material and an outer member 164 in the form of a rigid plate
connected to the base member 162, As shown in FIG. 12, in this cmbodiment, the base member
162 mcludes two projections 168G integrally formed with the base member 162, with each
projection 168G received within one of two spaced slots 169G to mount the insert 160G within
the channel 140G, The two projections 168G are substantially aligned with cach other along the
length of the insert 160G, and the slots 169G are similarly positioned along the length of the
chanunel 140G, Additionally, as described above with respect to FIG. 5A, cach projection 168G
is resiliently deflectable and includes stem 170 and an enlarged head 172, As also discussed
with respect to FIG. 5A, each slot 169G includes an opening 173, and c¢ach head 172 1s larger
than the opening 173 of the corresponding slot 169G, such that the restliently deflectable heads
172 are configured to deform during msertion into the slots 169G to allow the heads 172 to pass
into the openings 173 and to expand after the heads 172 have passed the openings 173 to retain
the projections 168G within the slots 169G, In other embodiments, the mnsert 160G may contain

any number of projections 168G in a variety of different arrangements and configurations, and
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some ot all of the projections 168G may not be formed integrally with the base merber 162 of

the insert 1606,

18673] FIG. 13 iHustrates an example embodiment of a head that includes a channel 140H
and an inscrt 160H mounted within the channcl 140H, where the channel 140H and the insert
160H are shaped differently from the chanuel 140 and insert 160 in FIGS. 2-5A. Inthis
embodiment, the channel 140H has a rectangular shape, with a substantially flat trough 150H and
side walls 152H that angle sharply mward from the sides 146, 14R of the chaonel 140H. Similar
to the channel 140 in FIG. 5A, in this embodiment, the wall thickness {T1) 1s reduced at the
channel 140H, as corapared to the thickness (T2) at other locations of the body, to provide for
increased flexibility at the channel 140H. Like the tnsert 160 1n FIG. 54, the insert 160H
includes a base member 162 made of a resiliently deflectable material and an outer member 164
in the form of a rigid plate connected to the base member 162, with a projection 168 connected
to the base member 162 and recetved within a slot 169 to mount the insert 160H within the
channel 140. In other embodiments, the channel 140H and/or the insert 160H may have different

shapes.

16G74] FIG. 14 illustrates an example embodiment of a head 102 that includes a channel 1401
and an insert 1601 mounted within the channel 1401, where the insert 1601 18 connected to the
channel 1401 by adhesion to the outer surface 176 of the channel 1401, Like the insert 160 in
FI1G. SA, the insert 1601 includes a base member 162 made of a resiliently deflectable material
and an outer member 164 in the form of a rigid plate connected to the base member 162, In this
embodiment, an adhesive material 178 18 applied between the outer surface 176 of the channel
1401 and the base member 162 of the insert 1601 to adhere the base member 162 to the outer
surface 176 of the channel 1401, The nature of the adhesive material 178 may depend on the
rnaterials of the channel 1401 and the insert 1601, and any adhesive material may be used,
including any epoxy, cemeut, glue, or other adhesive material. Additionally, 1o this embodiment,
the insert 1601 may be a filler material that fills part or all of the channel 140], rather than a
separately formed and designed insert, and may be poured into the channel 1401 in liguid form,
as stiutarly described above. It is understood that one or both of the outer surface 176 of the

channel 1401 and the inner surface 175 of the insert 1601 may be treated to enhance adhesion. In
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avother exabodiment, the fusert 1601 can be mounted within the channel 1401 by welding,

brazing, soldering, etc., depending on the material composition of the insert 1601

18675] FIG. 15 iHustrates an example embodiment of a head 102 that includes a channel
140J and an insert 160J mounted within the channel 140J. Like the insert 160 in FIG. 5A, the
insert 1601 meludes a base merober 162 woade of a resiliently deflectable moaterial and an outer
member 164 in the form of a rigid plate connected to the base member 162, In this embodiment,
the base member 162 has a projection 168 received within a slot 1697 to mouut the tusert 1603
within the channel 140, similarly to the tnsert 160 in FIG. 5A. However, in this embodiment, the
slot 169J does not extend corapletely through the wall of the body 108 as in FIG. 5A, but rather, 8
formed as a closed notch within the wall of the body 108. Additionally, as similarly described
above with respect to FIG. SA, the projection 168 1s resiliently deficctable and includes stem 170
and an enlarged bead 172, and the slot 1697 1uclades an opening 173, The head 172 s larger
than the opening 173 of the slot 1691, such that the resiliently deflectable head 172 s configured
to deforrn during insertion into the slot 1697 to allow the head 172 to pass into the opening 173
and to expand after the head 172 has passed the opening 173 to retain the projection 168 within

the siot 169).

{6676] FIG. 16 dlustrates an example embodiment of a head 102 that includes a channel 140
as described above with respect to FIGS. 1-5A and an inscert 160K mounted within the channel
140. Like the insert 160 in FIG. 5A, the insert 160K includes a base member 162 made of a
resiliently deflectable material and an outer member 164 in the form of a rigid plate connected to
the basc member 162, In this embodiracnt, the base member 162 has a projection 168K received
within a slot 169 to mount the insert 160K within the channel 140. However, in this embodiment,
the projection 168K is formed as a scparate picce that 1s connected to the base racmber by
partially embedding a portion of the projection 168K within the base member 162, unlike the
insert 160 in FIG. 5A. The projection 168K may be made wholly or partially from a resiliently
deflectable material and includes stem 170 and an enlarged head 172 for insertion into the
opening 173 of the slot 169, In one embodiment, the stem 170 may be made from a rigid material
and may have a resiliently deformable head 172 connected thereto, which can deform

during msertion through the opening 173, In another embodiment, the enlarged head 172 may be

inserted within the slot 169 in another manner, It is understood that many other means and
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structure for connecting a separate projection 168K to the base member 162 are possible in other

enthodiments.

18677} FiG. 17 iHustrates an example embodiment of a head 102 that includes a channel 140
as described above with respect to FIGS. 1-5A and an insert 1601 mounted within the channel
140, Like the insert 160 1n FIG. 5A, the insert 160L includes a base member 162 made of a
restliently deflectable material and an outer member 1641 in the form of a rigid plate connected
to the base member 162, In this embodiment, a fastener 1681 1s used to connect the outer
member 164 to the base member 162, and to connect the 1usert 160L to the body 108, The head
192 has a slot 1691 that includes a threaded portion 179 for connection to the fastener 1681,
which is also threaded. As shown in FIG. 17, the fastener 168L 1s inserted through the outer
member 1641 and through the center of the base member 162 and into the slot 1691, where the
fastener 168L is threaded into the threaded portion 179, As shown in FIG. 17, the outer member
1641 may be countersunk to sccomnmodate an enlarged head of the fastener 168L. In one
embodiment, the threaded portion 179 may be a nut that is connected to the inner surface of the
body 108 to form a part of the slot 1691, such as by an integral joming technique. In other
embodiments, other types of fasteners may be use, which rely on a variety of different fastening

technigues, including interference fit, threading, swedging/swaging, expansion, etc.
g ; B g ; 5

{6678] FIG. 18 dlustrates an example embodiment of a head 102 that includes a channel 140
as described above with respect to FIGS. 1-5A and an inscrt 160M mounted within the channel
140, where the imsert 160M includes a base member 162 and an outer raember 164M partially
embedded within the base member 162, As shown in FIG. 18, in this embodiment, the outer
mernber 164M 1s connected to the base member 162 by a projection 166 that 1s erabedded within
the base member 162 in a complementary mating arrangement. Additionally, in this
embodiment, the outer member 164M has a greater width than the outer member 164 in FIG. SA.
The outer mernber 164M has substantially the same width as the channel 140, such that no
appreciable gaps are present between the sides 146, 148 of the channel 140 and the outer
member 164M. Accordingly, the outer member 164M forms the entire outer surface 161 of the
insert 160M, and the outer surface 161 of the wnsert 160M 15 substantially flat and substantially

flush with the adjacent surfaces of the body 10K at the sides 146, 148 of the channe} 140.
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180791 Still other embodiments of tnserts can be incorporated into a head 102 of the present
invention. Further, it 18 understood that one or more different features of the mserts 160, 160A-

M described above with respect to FIGS. 1-18 can be combimed into a single insert.

{8080} Heads 102 incorporating the compression channels 140 and inserts 160 disclosed
herein may be used as a ball striking device or a part thereof. For example, a golf ¢lub 100 as
shown in FIG. 1 may be manufactured by attaching a shaft or handie 104 to a head that is
provided, such as the heads 102 as described above. “Providing” the head, as used herein, refers
broadly to making an article available or accessible for future actions to be performed on the
article, and does not connote that the party providing the article has manufactured, produced, or
supplied the article or that the party providing the article has ownership or control of the article.
Additionally, a sct of golf clubs including one or more clubs 100 having heads 102 as described
above may be provided. In other embodiments, different types of ball striking devices can be
marufactured according to the principles described herein. Manufacturing the heads 102 shown
and described herein may include attachment of a backbody member to a face fraroe roember, as
described above. Additionally, the head 102, golf club 100, or other ball striking device may be
fitted or custonized for a person, such as by attaching a shaft 104 thereto having a particular
length, flexibility, etc., or by adjusting or interchanging an already attached shaft 104 as

described above.

16081 In some embodiments, the insert 160 may be removable from the channel 140 and/or
interchangeable with another insert that has a similar connecting structure. Accordingly,
customizing the head 102 may also include selecting an insert 160 for connection to the head 102
and/or interchanging an existing inscrt with another insert 160, Additionally, s kit may be
provided that inchudes a head 102 as described above and a plurality of different inserts 160
configured for conncection to the head 102, Inscrts 160 can be selected for properties and
characteristics including, for example, flexibility, size, weight, deusity, weight distribution,
clasticity, hardness, strength, etc. These properties and characteristics can influence various
propertics of the head 102, Different inserts 160 may have different configurations as described
herein, such as the different structural configurations in FIGS. 1-18. As another example,

140, Further, different inserts 160 having sivotlar or different structures may be made of



WO 2012/103340 PCT/US2012/022731

different woaterials. For example, different inserts 160 may be made of heavier or lighter
materials, and interchanging of inserts 160 may affect the weighting propertics of the head 102,
such as the total weight and/or weight distribution, nchuding the center of gravity and/or moment
of inertia. As another example, different inserts 160 may be made from materials having
different degrees of strength, flexibility, resiliency, ete., and may alter the ability of the channel
140 to compress during impact and/or way exert different response forces on the face 112 during

impact. Still other variations are possible, such as those described below.

{0082} Different inserts 160 having different flexibilities can influcuce the flexing propertics
of the channel 140, and also thereby influence the performance of the face 112, as mentioned
above. Channels 140 having greater flexsbility generally produce increased response {¢.g. COR)
in the face 112, and deeper channels typically have greater flexibility, all other factors being
equal. However, without an 1nsert 160 as described herein, channels 140 that are too deep and/or
flexible risk failure, such as by cracking due to excessive flexing. The addition of an nsert 160
can support the channel 140 and change its flexibility. A specific mmsert 160 having a desired
flexibility and/or other characteristic{s) may be chosen to provide a desired performance by the
channel 140 and/or the face 112, thereby “tuning” the channel 140 for a specific objective. For
example, an insert 160 can be chosen based ou its flexibility to achieve a floxbility of the
channel 140 that increases the response of the face 112, such as to be as close as possible to the
prevatling USGA limit for COR. As another example, an insert 160 can be chosen to customize
the performance of the channel 140 and the face 112 to a particular user’s swing characteristics.
As sorac examples, a golfer with a slow swing speed may benefit from a softer or more flexible
insert 160, and a golfer with a higher swing speed may benefit from a more hard or rigid insert
160. In one embodiment, the head 102 may inciude a relatively deep channel 140 with high
flexibility, which may be deeper and wore flexible than channels that were previously possible
without fatlure, and an insert 160 can be selected to increase the flexibility of the channel 140 to
a desired point, as described above, as well as providing resistance to cracking of the channel
140. In this embodiment, a wide range of flexibilities cav be created by selecting an wnsert 160
with an appropriate flexibility. In one example, any insert 160 can be used in a set that ranges
from a very flexible msert 160 that may provide the maximum flexibility possible without
excessive risk of faihure of the channel 140 to a very stiff insert 160 that greatly decreases the

flexibility of the channcl 140, providing a high degree of customizability.

ad
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{0083} The ball striking devices and heads therefor as described herein provide many benefits
and advantages over existing products. For example, the flexing of the sole 11¥ at the channel
14§ results 1n a smaller degree of deformation of the ball 106, which in turn can result in greate
impact efficiency and greater energy and velocity transfer to the ball 106 during impact. As
another example, the more gradual impact created by the flexing can create a longer impact time,
which can also result in greater energy and velocity transfer to the ball 106 during impact. As a
further example, the responsive or reactive foree exerted on the face 112 as the compressed
channel 140 and nsert 160 expand to return to their initial shapes 1s imparted to the ball, which
can result in greater energy and velocity transfer to the ball 106 during impact. As described
above, mserts 160 having different flexibilities can be selected to “tupe” the flexibility of the
channel 140 and thereby “tune” performance of the face 112 to meet a specific objective, such ag
maxirizing the response of the face 112 or customizing the face 112 to a particular user’s swing
characteristics, among other objectives. Still further, because the channel 140 extends toward the
heel and toe edges 147, 149 of the face 112, the head 102 can achicve increased cnergy and
velocity transfer to the ball 106 for impacts that are away from the center or traditional “sweet
spot” of the face 112, As yet another cxamiple, the substantially smooth keel 156 and the surface
161 of the insert 160 can decrease drag and other forecs on the sole 118 during contact with the
playing surface, which can increase distance and accuracy. As an additional example, the
features described herein may result 1o froproved feel of the golf club 100 for the golfer, when

striking the ball 106. Further benefits and advantages are recognized by those skilled in the art.

{0084] While the tnvention has been described with respect to specific exaraples including
presently preferred modes of carrying out the invention, those skilled in the art will appreciate
that there are numerous variations and perroutations of the above described systems and
methods. Thus, the spirit and scope of the invention should be construed broadly as set forth in

the appended claims.
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CLAIMS
What is claimed is:

1. A wood-type golf club head comprising:

a face having s ball striking surface configured for striking a ball;

a body connected to the face and defining an enclosed volume between the face and the
body, the body having a sole contigured to confront a playing surface in usc;

an inwardly recessed channel located on the sole of the body, wherein the channel is
elongated and ortented generally paralle] to a bottom edge of the face; and

an insert mounted within the channel, the insert comprising a resiliently deflectable base
member and a rigid outer member connected to the base member and forming at least a portion

of an outer surface of the insert,

2. The golf club head of claim 1, wherein the chanunel further comprises a slot positionad
within the channel, and the msert further comprises g projection extending from the base member

and recetved within the slot to retain the insert within the channel.

3. The golf club head of claim 1, wherein the body further comprises a keel positioned
along a center of the sole and extending rearward from the channel across at least a portion of the
sole, wherein the keel is configured to be a lowest surface of the body 0 use, and at least a portion

of the keel is raised with respect to adjacent surfaces of the sole.

4. The golf club head of claim 3, wherein the insert has an clongated length equal to a width
of an adjacent section of the kecl.

3. The golf ¢lub head of claim 3, wherein the keel is defined by two opposed edges
extending rearward from the channel, and the channel extends past the edges of the keel and into

a heel portion and a toe portion of the body.

6. The golf club head of claim 1, wherein the channel 1s configured to flex upon impact of

the ball on the face, causing the base merber of the insert to flex.

7. The golf club head of claim 1, wherein the chavnel s configured to compress upon

impact of the ball on the face, compressing the base member of the msert.

8. The golf club head of claim 1, wherein at least one of the channel and the insertis

configured to exert a response foree on the face upon mmpact of a ball on the face.
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9. The golf club head of claim 9, wherein the response force is configured to force the

bottom edge of the face outwardly upon impact of the ball on the face.
10. The golf club head of claim 1, wherein the body further comprises a spacing portion

extending from the channel to the bottom edge of the face to space the channel from the bottom

edge of the face.

11 A golf club comprising the golf chub head of claim 1 and a shaft connected to the golf
club head.
12, A golf club head comprising:

a face haviog a ball striking surface configored for striking a ball;

a body connected to the face;

an elongated, inwardly recessed channel located on the body and extending across a
portion of the body; and

an insert mounted within the channel, the insert comprising a resiliently deflectable base

roember, wherein the 1osert engages the chanoel to retain the nsert within the channel.

13. The golf club head of claim 12, wherewn the chaonel further comprises a slot positioned
within the channel, and the insert further comprises a projection extending from the base member

and received within the slot to retain the insert within the channel.

14, The golf club head of claim 13, wherein the slot has an opening and the projection has an
enlarged head that has a larger width than the opening, and wherein the projection is resiliently
deficctable, and the enlarged head is configured to deform during inscriion into the slot to allow
the enlarged head to pass into the opening and to expand after the enlarged head has passed the

opening to retain the projection within the slot.

15, The golf club head of claim 13, wherein the projection has an enlarged head that is
configured to engage an nner surface of the slot to retain the projection within the slot.

16.  The golf club head of claim 13, wherein the projection is resiliently deflectable, and at
icast a portion of the projection is configured to deform during insertion into the slot to expand

after the projection is recetved in the slot to retain the projection within the slot.

[
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17.  The golf club head of claim 12, wherein the base member is made from a resiliently
deflectable material and an outer surface of the channel is configured for adhesion to the

restliently deflectable material.

18, The golf club head of claim 17, wherein the outer surtace of the channel is rough and
contains a plurality of grooves, and wherein the resiliently deflectable material fills in the

grooves to adhere the base member to the outer surface of the channel.

19, The golf club head of claim 17, wherein the restliently deflectable material 1s a filler
material that is filled into the channel in fuid form and solidifies to adhere to the cuter surface of

the channel.

20, The golf club head of claim 12, wherein the insert is retained in the channel by an

adhesive material.

21, The golf club head of claim 12, wherein the channel 1s configured to tlex upon impact of

the ball on the face, causing the base member of the insert to flex.

22, The golf club head of claim 12, wherein the channel 1s configured to compress upon

impact of the ball on the face, conmpressing the base member of the msert.

23, The golf club head of claim 12, wherein at icast one of the channel and the insert is

configured fo exert a response force oun the face upou tmpact of a ball on the face.

24, A golf club comprising the golf chub head of claim 12 and a shaft connected to the golf

club head.

25. A golf club head comprising:

a face having a ball striking surface configured for striking a ball;

a body connected to the face;

an clongated, imwardly recessed channel located on the body and extending across a
portion of the body; and

an insert mounted within the channel, the insert comprising a base member that engages
the channel to retain the insert within the channel and a rigid outer member connected to the base
member and forming at least a portion of an outer surface of the nsert, wherein the outer

member is made from a different material than the base member.
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26. The golf club head of claim 25, wheremn the chaonel further comprises a slot positioned
within the channel, and the insert further compriscs a projection extending from the base member
and received within the slot to retain the insert within the channel.

27.  The golf club head of claim 25, wherein the body further comprises a keel positioned
along a center of the sole and extending rearward from the channel across at least a portion of the
sole, wherein the keel is configured to be a lowest surface of the body in use, and at lcast a portion

of the keel is raised with respect to adjacent surfaces of the sole.

28, The golf club head of claim 27, wherein the outer member has an elongated length eqgual

to a width of an adjacent section of the keel.

29, The golf club head of claim 25, wherein the outer member and the base member have

complementary mating structures to connect the outer member to the base member.

30, The golf club head of claim 29, wherein the outer mmember has a projection on an inner

surface that is embedded within the base member in a complementary mating arrangement.

31, The golf club head of claim 25, wherein the outer member is at least partially embedded

within the base member.

32, The golf club head of claim 25, wherein the outer member comprises a plate having a

substantially flat outer surface and an inner surface contacting the base roember.

33, The golf club head of claim 25, wherein the channel 1s clongated between g first end and
a second end and is defined by two sides extending between the first and second ends, the
channel having a width measured between the two sides, and wherein the outer member has a
width that is smaller than the width of the channel, such that gaps exist between the outer

member and the sides of the channel.

34.  The golf club head of claim 25, wherein the base member is made from a vesihently
deflectable material and the outer member is made from a metallic material having greater

rigidity than the base member.

35, A golf club cornprising the golf club head of claim 25 and a shaft connected to the golf
club head.
36. A golf club head comprising:

()
~l
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a face haviog a ball striking surface configored for striking a ball;

a body connected to the face;

an elongated, inwardly recessed channel located on the body and extending across a
portion of the body; and

an insert mounted within the channel and engaging the channel to retain the insert within
the channel, wherein the 1nsert has an outer surface that is substantially flush with at least one

immediately adjacent surface of the body.

37.  The golf club head of claim 36, wherein the body further comprises a keel positioned
along a center of the sole and extending rearward from the channel across at least a portion of the
sole, wherein the keel is configured to be a lowest surface of the body in use, and at least a portion
of the kecl 1s raised with respect to adjacent surfaces of the sole, and wherein the channel

extends across the keel and the insert is positioned adjacent the keel such that the outer surface of

the insert is substantially flush with a bottom surface of the keel.

38, The golf chub head of claim 36, wherein the channel is oriented generally paralicito a
peripheral edge of the face, and the body further comprises a spacing portion extending frorm the
channel to the peripheral edge of the face to space the channel from the peripheral edge, and

wherein the outer surface of the insert is substantially flush with the spacing portion.

39, The golf club head of claim 36, wherein the insert has an clongated length that is smaller

than an elongated length of the chaunel.

4. The golf club bead of claim 36, wheren the insert comprises a resiliently deflectable base

member that engages the channel to retain the insert within the chanuel.

41, The golf club head of claim 36, wherein the insert comprises a base member and a rigid
outer member connected to the base mermber, the outer member forming at least a portion of the
outer surface of the nsert.

42, The golf club head of claim 41, the outer mernber coraprises a plate baving a
substantially flat surface that is substantially flush with the at lcast one adjacent surface of the
body.

43. The golf club head of claim 36, wherein the channel is clongated between a first end and

a second end and is defined by two sides extending between the first and second ends, the



WO 2012/103340 PCT/US2012/022731

chanunel comprising a trough mwardly recessed from the body and two depending side walls
extending from the trough to immediately adjacent surfaces of the body at the sides of the

channel.

44, The golf club head of claim 43, wherein the outer surface of the insert is substantially
flat, and an tnner surface of the insert bas a contour that is cooperatively dimensioned with the

trough and side walls of the channel.

45.  The golf club head of claim 43, wherein the insert comprises a base member and a nigid
outer member connected to the base oember, the outer member forming at least a portion of the
outer swrface of the insert and being substantially flush with the immediately adjacent surfaces of
the body, and wherein the channel has a width measured between the two sides, and the outer
member has a width that is smaller than the width of the channel, such that gaps exist between

the outer member and the sides of the channel.

46. A golf club comprising the golf chub head of claim 36 and a shaft connected to the golf

club head.

47, A wood-type golf club head comprising:

a face having a ball striking surface configured for striking a ball;

a body connected to the face and defining an enclosed volume between the face and the
body, the body having a sole configured to confront a playing surface in use and a keel
positioned along a center of the sole and extending rearward from the channel across at least a
portion of the sole, wherein the keel is configured to be a lowest surface of the body in use, and
at least a portion of the kecl is raised with respect to adjacent surfaces of the sole, the keel having
a tapered width that increases from the face toward a rear of the body;

an inwardly recessed channel located on the sole of the body and extending transversely
across the keel, wherein the channel is clongated between a first end and a second end and s
defined by two sides extending between the first and second ends, and the channel is ortented
generally parallel to the bottom cdge of the face, the channel coroprising a trough inwardly
recessed from the body and two curvilinear depending side walls extending from the trough to
the body at the sides of the channel, the channel further comprising a slot located in the trough;

and
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an jusert positioned withio the channel and baving a substantially flat outer surface and an
inner swrface contoured for surface-to-surface engagement with the trough and the side walls of
the channel, the 1nsert comprising a flexible rubber base oember, a metallic plate member
connected to the base member by a mating connection and forming at least a major portion of the
outcr surface of the insert, and a flexible rubber projection mtegrally formed with the base
member, the projection extending from the base member and received within the slot to retain
the insert within the channpel, wherein the insert has an clongated length equal to the width of an

adjacent section of the keel.

48, A ball striking device comprising;

a face having a ball striking surface configured for striking a ball;

a body connected to the face;

an elovgated, inwardly recessed channel located on the body and extending across a
portion of the bedy; and

an insert roounted within the channel, the msert comprising a resiliently deflectable base
member and a rigid outer member connected to the base member and forming at least a portion
of an outer surface of the insert, wherein the outer member is made from a different material than
the base member, wherein the outer surface of the insert is substantially flush with at least one
immediately adjacent surface of the body, wheretn the base member engages the channel to

retain the insert within the channel.

40
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