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GOLF CLUB AND GOLF CLUB HEAD WITH A SOLE CAVITY FEATURE

{CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional Application 61/654,040 filed May

31, 2012, the disclosure of which 1s expressly mcorporated herein by reference.

FiELp

Aspects of this invention relate gencrally to golf clubs and golf chub heads, and, in
particular, to golf clobs and golf club heads having a portion of the club head
removed, thereby creating a veoid in the club head, in order to reduce weight

associated with the club head and enhance performance.

BACKGROUND

Golfers tend to be sensitive to the “feel” of a pgolf club. The “feel” of a golf club
corprises the corabination of various component parts of the club and various
features associated with the club that produce the sensations experienced by the player
when a ball 18 swung at and/or struck. Club weight, weight distribution, swing
weight, acrodynamics, swing speed, and the like all may affect the “feel” of the club
as it swings and strikes g ball. “Feel” also has been found to be related to the sound
produced when a club head sirikes a ball to send the ball 1o rootion. If a club head
makes an unpleasant, undesirable, or surprising sound at impact, a user may flinch,
give up ou hissher swing, decelerate the swing, lose his/her grp, and/or not
completely follow-through on the swing, thereby affecting distance, direction, and/or
other performance aspects of the swing and the resulting ball motion.  User
anticipation of this unpleasant, undesirable, or surprising sound can affect a swing

even before the ball 15 hit

The perforruance of a golf club can vary based on several factors, meluding weight
distribution about the head, which affects the location of the center of gravity of the
golf club head. When the center of gravity is positioned behind the point of
engageroent on the contact surface, the golf ball follows a generally siraight route.
When the center of gravity is spaced to a side of the point of engagement, however,

the golf ball may fly in an vointended divection and/or way follow a route that curves
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left or right, including ball flights that often are referred to as “pulls,” “pushes,”
“draws,” “fades,” “hooks,” or “shices.” Sinilarly, when the center of gravity is spaced
above or below the point of engagement, the flight of the golf ball may exhibit more

boring or climbing trajectories, respectively.

Altering the morment of incrtia can also affect how the golf club performs including
how the golf club head design impacts heel and toe mishits. Simtlarly, other factors
such as point of impact and launch angle can also atfoct how the ball travels once ¢t

has been siruck.

Club desigoers are often looking for new ways to redistribute weight associated with a
golf club and/or golf club head. For instance, club designers are often looking to
distribute weight to provide rore forgiveness m a club head, oproved accuracy, and

the like.

It would be destrable to provide a golf club head that reduces or overcomes some or
all of the difficulties inherent in prior known devices. Particular advantages will be
apparent to those skilled in the art, that is, those who are knowledgeable or
experienced i this ficld of technology, 1n view of the following disclosure of the

mvention and detailed description of certain embodiments.

SUMMARY

At least sorne aspects of the disclosure relate to golf chubs and golf club heads having

a void, channel, or other recessed feature formed in the sole of the golf chub head.

In accordance with certain aspects, a golf club includes a shaft and a club head
sccured to a distal cnd of the shaft. A golf club head for a mctal wood type club may
include a ball striking face, a heel, a toe, a rear, a crown and a sole. The club head
may define a top-to-bottom height, a front-to-back breadth, and a side-to-side length.
The sole may include a substantially horizontally-oriented forward sole surface
extending rearwardly from the ball striking face to a rearward edge. The sole may
also include a substantially horizontally-oriented rearward sole surface extending
forwardly from the rear of the club head. The rearward sole surface may extend over

the rearward edge of the forward sole surface and be offsct from the rearward edge in



WO 2013/181335 PCT/US2013/043258

110

{11]

a height direction. A cavity may be located above the forward sole surface. The

cavity may have a rearward facing opening located below the rearward sole surface.
3 b4

According to other aspects, a sole for a golf club head for a metal wood type club may
include a substantially horizontally-oriented forward sole surface cxtending
rearwardly from the ball striking face to g rcarward cdge and a substantially
horizontally-oriented rearward sole surface extending forwardly from the rear of the
club head. The rearward edge of the forward sole surface may extend in a generally
fengthwise direction. The rearward sole surface may be offset from the rearward edge
in a height direction. A projection may extend rearwardly from the rearward edge
beneath the rearward sole surface. The projection may have side edges that extend in

a generally breadthwise direction.

These and additional features and advantages disclosed here will be further

understood from the following detailed disclosure of certain embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a schematic top plan view of a golf club illustrating certain parameters.
FIG. 1B 1s a schernatic front view of a golf club tllustrating certain pararacters.

FIG. 2A 18 a perspective view, generally taken from a heel-side of the sole, of a golf
. £ ¥ £

club according to certain aspects.

FIG. 2B is a heel-side view of the golf club of FIG. ZA.

FIG. 3A 15 g perspective view, generally taken from a hecl-side of the sole, of a golf
club according to certain aspects.

FIG. 3B is a perspective view, generally taken from a heel-side of the sole, of a golf
club according to certain aspects.

FIG. 4A 1s a perspective view, generally taken frow a heel-side of the sole, of a golf
club according to certain aspects.

FIG. 4B is a perspective view, generally taken from a heel-side of the sole, of a golf
club according to certain aspects.

FIG. 4C is a perspective view, generally taken from a heel-side of the sole, of a golf

club according to certain aspects.

¥
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FIG. 5 18 a heel-side view, with a partial cut-away cross-section, of the goif club of

FIG. 4A.

FIG. OA is a perspective view, generally taken from a heel-side of the sole, with the
forward sole region cut away o show a cross-section of the cavity feature of a golf

club according to certain aspects.

FIG. 6B is a perspective view, generally taken from a heel-side of the sole, with the
torward sole region cut away to show a cross-scction of the cavity feature of a golf

club according to certain aspects.

FIG. 7 is a heel-side view, with a partial cut-away cross-section, of a golf club
2 o

according to cortain aspects.

FIG. 8 is a perspective view, generally taken from a heel-side of the sole, of a golf
club according to certain aspects.

The figures referred to above are not drawn necessarily to scale, should be understood
to provide a representation of particular embodiments of the invention, and are merely
conceptual in nature and illustrative of the principles involved. Some features of the
golf club head depicted in the drawings may have been enlarged or distorted relative
to others to facilitate explanation and understanding. The same reference numbers are
used in the drawings for simiar or identical components and features shown i
various alternative embodiments. Golf chub heads as disclosed herein would have
configurations and components deterroined, in part, by the intended application and

environment in which they are used.

DErAlLED DESCRIPTION

In the following description of various example structures in accordance with the
invention, reference is made to the accompanying drawings, which form a part hereof,
and in which are shown by way of tHustration various example articles, including one
or more golf chub or golf club head structures. Additionally, it is to be understood that
other specific arrangerents of parts and structures may be utilized and structural and
functional modifications may be made without departing from the scope of the present

mvention.
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The invention generally will be described as it relates to wood-type golf clubs.
However, aspects of the tovention may be used with any of several types of golf
clubs, including hybrid type golf clubs, utility clubs, and the like and nothing in the
specification or fhigures should be counstrued to Lt the invention to use with the
wood-type golf clubs described. Thus, a wide variety of overall club head

constructions are possible without departing froro this fnvention.

Further, if desired, some or all of the various individual parts of the club heads
described below may be made from multiple picces that are connected together {e.g.,
by welding, adhesives, or other fusing techniques; by mechanical connectors; etc.).
The various parts {e.g., crown, sole, ball striking face, rear, etc.) roay be wade from
any desired materials and combinations of different materials, including materials that
are conventionally known and used in the art, such as metal materials, including
ightweight metal materials, and the like. More specific examples of suitable
Lightweight metal materials include steel, titaniurn and titanium alloys, aluminurn and
aluminum alloys, magnesium and magnesium alloys, etc. The various parts of the
club head may be formed of one or more composite materials. The club head also
may be wade by forging, casting, or other deswred processes, including club head

forming processes as are conventionally known and used in the art.

The various individual parts that make up a club head structure, if made from multiple
pieces, may be engaged with one another and/or held together in any suttable or
desired manner, including in conventional manners known and used in the art. For
cxample, the various parts of the club head structure, such as the ball striking face, the
crown, the sole, etc., may be joined and/or fixed together {directly or indirectly
through intermediate members) by adhesives, cements, welding, soldering, or other
bonding or finishing technigques; by mechanical connectors (such as threads, screws,
nuts, bolts, or other connectors); and the ke, If desired, the mating edges of varigus
parts of the club head structure may include oue ot wore raised ribs, tabs, ledges, or
other engagement clements that fit into or onto corresponding grooves, slots, surfaces,
ledges, openings, or other structures provided in or on the facing side edge to which it
is joined. Cements, adhesives, mechanical connectors, finishing material, or the like

may be used in combination with the raised rib/groove/ledge/edge or other connecting
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structures described above to further help secure the various parts of the ciub head

structure together,

The dimcusions and/or other characteristics of a golf club head structure according to
examples of this invention may vary significantly without departing from the
mvention, and the dimensions may be consistent with those cormmonly used in the art

for similar club heads and clubs.

For purposes of this disclosure, and referring to FIGS. 1A and 1B, with a cluob head
positioned at a 60-degree lic angle as defined by the USGA {(sce USGA, “Procedure

1, the “centerline” of the ¢lub head

for Measuaring the Club Head Size of Wood Clabs”},
may be considered to coincide with the indicator on the face squaring gauge when the
face squaring gauge reads zero for clubs having a veutral face angle. The length (L)
of the club head extends from the outermost point of the toe to the outermost point of
the heel, as defined by the above-referenced USGA procedure. The breadth (B) of the
club head extends from the outermost point of the face to the cutermost point of the
rear. Simtlar to the procedure for determining the outermost point of the toe (but now
turned 90 degrees), the outermost points of the face and rear may be defined as the
points of contact between the club head in the USGA 60-degrec lic angle position
with a vertical plate running parallel to the longitudinal axis of the shaft. The vertical
planc associated with this measurement of the outermost point of the face may be
referred to as the “front plane” of the club head. The bheight (H) of the chub head
extends from the lowermost point of the sole to the uppermost point of the crown, as
defined by the above-referenced USGA procedure.  The terros “above,” “over,”

4

“below,” “beneath,” “upper,” “lower,” “top,” “bottom,” ““front,” “back,” “rear,”
“side,” “heel-side,” “toe-side,” etc. all may refer fo views associated with the club
head when it is positioned at this USGA 60-degree lic angle {(also referred to as “a

standard address position”).

For purposcs of this disclosure, “length” measurements or dimensions are taken
parallel to the front plane of the club head and parallel o the ground. “Breadth”
measurements or ditnensions are taken parallel to the centerline of the club head and
parallel to the ground. “Height” measurements or dimensions are taken parallel to a
vertical plane when the club head is tn its 60-degree lie angle position. Dimensions or

measurements for a given region or surface arc usually defined between transition

-6
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points unless otherwise noted. A transition point is where a surface or region
transttions fror a generally (or substantially) vertical to a generally (or substantially)
horizontal orientation or from a generally {or substantially) lengthwise to a generally
{or substantially) breadthwise orientation. In the abscoce of a corner, a transition
point may generally be defined as having a tangent at a 45 degree angle from the
horizontal (or vertical) or a tangent at a 45 degree angle frormn the front plane {or

centerline).

Still referring to FIGS. 1A and 1B, a golf club 10 having a golf club head 14 attached
to a shaft 12 is shown schematically in order to illustrate certain general features. The
golf club head 14 may be a driver, as shown. Club head 14 has a body that mncludes a
hosel or socket 16 configured for receiving the shaft 12, The body of club head 14
may inctude a plurality of portions, regions or surfaces, such as a ball striking face 17,
a crown 18, a toe 20, a rear 22, a heel 24, a hosel region 26 and a sole 28. For certain
club heads, the body may mnclude one or more cavitics and/or may be substantially

hollow.

Ball striking face 17 may be essentially flat or it may have a slight curvature or bow
(for cxample, a “bulge” and/or a “roll”). Although the golf ball may contact ball
striking face 17 at any spot on the face, the desired-point-of-contact of ball siriking
face 17 with the golf ball 1s typically approximately centered within ball striking face

7.

Crown 18, which 1s located on the upper or top side of club head 14, extends from
ball striking face 17 back toward rear 22 of golf club head 14, When club head 14 i3

viewed from below, crown I8 cannot be seen.

Sole 28, which is located on the lower or ground side of club head 14 opposite to
crown 18, extends from ball striking face 17 back toward rear 22, As with crown 1§,
sole 28 extends across the width of club head 14, from heel 24 to toe 20. When club

head 14 is viewed from above, sole 2R cannot be scen.

~
I

Rear 22 1s positioned oppostie ball striking face 17, 15 located between crown 18 and
sole 28, and extends from heel 24 1o toe 20. When club head 14 is viewed from the

front, rear 22 cannot be seen.
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Heel 24 extends from ball striking face 17 to rear 22, When club head 14 18 viewed

from the toe-side, heel 24 cannot be seen.

Toe 20 13 shown as extending frova ball striking face 17 to rear 22 on the side of club
head 14 opposite to heel 24, When club head 14 1s viewed from the heel-side, toc 20

cannot be seen.

Socket 16 for attaching shaft 12 to club head 14 15 located within hosel region 26.
Hosel region 26 is shown as being located at the intersection of ball striking face 17,

cel 24 and crown 18 and may encornpass those portions of face 17, heel 24 and
crown 1R that lie adjacent to socket 16, Generally, hosel region 26 wncludes surfaces
that provide a smooth merging from socket 16 to ball striking face 17, heel 24, crown

18 and/or sole 2%,

Chub head 14 may have a generally squared profile along a rear perimeter, when
viewed from above, such that it could be described as a “‘square head.” Although not
a true square in geometric terrmas, the rear perimeter profile would be considered
substantially square as compared to a more traditional, rounded, clob head. It is
further to be appreciated by persons of ordinary skill in the art that club head 14 may
be provided with a more traditional rounded shape, wheo viewed from above., The
phrase “round head” refers a club head 14 having a generally or substantially rounded
profile. Similarly, a club head 14 provided with a gencerally triangular shaped or more
centrally pointed rear perimeter profile may be referred to as having a “triangular

head.”

A longitudinal axis or shaft axis 12a extending longitudinally down the center of
shaft 12 is shown in FIG. IB. A grip or other handie element (not shown) may be
positioned on shaft 12 to provide a golfer with a ship resistant surface with which to
grasp golf club shaft 12, Shaft 12 of golf club 10 may be made of various materials
that are conventionally known and used in the art and may be attached to club head 14

n any desired manner.

Thus, chub head 14 includes a ball striking face 17, a heel 24, a toe 20, a rear 20, a
crown 18 and a sole 28, Further, chub head 14 has a top-to-bottom height (H), a front-
to-back breadth (B) and a side-to-side length (L), An illustrative crmbodiment of g

metal wood type golf club according to aspects of the invention is shown in FIGS. ZA

-
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and 2B. As can generally be seen, sole 28 extends from ball striking face 17 toward
vear 22 and from heel 24 to toe 20 of club head 14, According to certain aspects, sole
28 includes forward sole region 120 which is located adjacent ball striking face 17.
Forward sole region 120 extends rearwardly from ball striking face 17 to a rearward
edge 122, Further, forward sole region 120 extends from hosel region 26 and/or heel
24 to toc 20. Generally, forward sole region 120 has a downward facing, relatively
{or substantially} horizontally-griented, forward sole surface 121, This surface 121
may have a shallow curvature, typically, a gently-convex or gently-complex
curvature, 1.¢., incorporating more than one of a concave, convex and/or planar

feature.

Similarly, according to certain aspects, sele 28 inciudes a rearward sole region 110,
which extends forwardly from rear 22, Rearward sole region 110 extends lengthwise
from heel 24 to toe 20. Generally, rearward sole region 110 has a downward facing,
relatively {or substantially) horizontally-oriented, rearward sole surface 111, Further,
rearward sole region 110 may extend over (when the club is oriented in its standard
address position) rearward odge 122 of forward sole region 121 and be offsct from
vearward edge 122 in a height (H) divection. Sarface 111 may have a convex,
concave or complex curvature. According to certain embodiments, rearward sole

surface 111 may have planar features or even may be substantially planar,

As shown in FIGS. 2A and 2B, the elevation, or height, of forward sole region 120
differs from the clevation, or height, of rearward sole region 110, This difference in
clevation roay be referred to as a reduced-profile feature 200, in that, when viewed
from the heel or the toe side, the profile of club head 14 is reduced as it extends from
ball striking surface 17 toward rear 22. (In FIG. 2B, a dot-dash line shows a club
head profile as it could be in the absence of the reduced-profile feature 200.) The
reduced-profile feature 200 may reduce the mass of the club head 14 and raise the
center of gravity of club head 14, For golfers with relatively slow swing speeds,
raising the center of gravity may be advantageous. Specifically, raising the center of
gravity may promote backspin, which, when coupled with a relatively slow swing
speed, may promote beneficial [ift and longer flight time of the golf ball. Further,
reduced-profile feature 200 may cssentially reduce the cross-sectional area of club

head 14, when viewed from the heel-side, such that it is expected that air flowing over

-9.
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ciub head 14 from heel 24 toward toe 20 will encounter less resistance. Thus, it 18
expected that reduced-profile feature 200 may result in reduced drag over the course
of the golfer’s downswing, higher chub head speed at the moment of impact with the

golf ball, and increased travel distance of the golf ball.

According to certain aspects, rearward sole surface 111 may be located within a lower
60% of the height (H) of club head 14. In other words, downward-facing surface 111
may be located at a height of from 0% to 60% of the height (H) from the ground
surface. Optionally, surface 111 may be located at a height of from 0% to 50% of the
height (H}, from 0% to 40% of the height (H), or even from 0% to 30% of the height
(H). Alerpatively, downward-facing rearward sole surface 111 woay be located at a
height of from 10% to 50% of the height (H), from 10% to 40% of the height (H}, or

even from 20% to 50% of the height (H).

Referring to FIGS. 2A and 2B, forward sole region 120 has height, length and breadth
dimensions. Height and length dimensions are measured parallel to the front plane;
breadth dimensions arc measured perpendicular to the front plane. Referring to FIG.
2B, a height dimension (hy) of forward sole region 120 may be measured from the sole
surface 111 of rearward sole region 110 to the sole surface 121 of forward solc region
120, One particularly relevant height dimeusion of forward sole region 120 may be
the height dimension (hy) as measure at rearward odge 122, The height dimension
(he) of forward sole region 120 may vary due to curvature o the surface 111 of
rearward sole region 110 and/or due to curvature in the surface 121 of forward sole
region 120, Referring to FIG. 2A, a length dimeunsion (I of forward sole region 120
and/or forward sole surface 121 may be measured from the heel 24 of club head 14 1o
the toe 20 of club head 14. The length dirnension (Iy) of forward sole region 120 may
vary along its breadth and along is height. One particularly relevant length dimension
of forward solc region 120 may be the length dimension {lg) as measured at rearward
edge 122, This rearward~most length dimeosion of forward sole region 120 may be
measured from the heel-side end 122a to the toe-side end 122b of rearward edge 122,

eferring to FIGS. ZA and 2B, a breadth dimension (b of forward sole region 120
and/or forward sole surface 121 may be measured from the ball striking surface 17 of
club head 14 to rearward edge 122 of forward sole region 120, The breadth

dimension (b} of forward sole region 120 may vary along its length due to curvature

210 -
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in the surface of ball striking surface 17 and/or due to curvature in the rearward edge
122 of forward sole region 120. Forward sole region 120 may include a heel-side
breadth dimension (bg), a central breadth dimension (bg) and a toc-side breadth

dimension {(bg).

149] According to certain cmbodiments, forward sole region 120 and/or forward sole

surface 121 may bave a heel-side breadth dimension (bm) of 20 mm or greater.
Alternatively, forward sole region 120 may have a heel-side breadth dimension (bg)
of 25 mm or greater, of 30 mm or greater, of 35 mm or greater, or even of 40 mm or
greater. Forward sole region 12¢ may have similar toe-side breadth dimensions (bg).
Alternatively, the toe-side breadth dimoension (bg) may be greater thao the heel-side

breadth dimension (b},

{56] According to some embodiments, forward sole region 120 may have a maximum

8y

height dimension (hy) of 10 mum or greater. Alternatively, forward sole region 120
may have a maximum height dimension (hg) of 20 mam or greater, a maximum height
dimeunsion (he) of 25 muu or greater, or even & maximumm height dimension (hey of 30
mm or greater. Optionally, the difference in height between the forward sole surface
121 and the rearward sole surface 111 may range from 10 mum to 20 mm, from 10 mm
t0 30 o, fromg 10 mun to 40 mm, or even from 15 mm to 25 mum. The maximum
height dimension (hy} of forward sole region 120 typically may be positioned closer to

the centerline of club head 14 than to the heel- or toe-side.

{811 Rearward edge 122 of forward sole region 120 and/or forward sole surface 121 way

extend substantially linearly from heel-side to toe-side of club head 14, Rearward
cdge 122 may be oriented approximately parallel to the front plane or it may be
angled from the front plane. The orientation of rearward edge 122 may be measured
using 4 line connecting the heel-side end 1224 with the toe-side end 122b of edge 122
In a positive oricutation, rearward edge 122 is angle toward the vear 22 as it exiends
from the heel 24 toward the toe 20. As one example, rearward edge 122 may have an
orientation that ranges from approximately O degrees to approximately 30 degrees
from the front plane. Optionally, rearward edge 122 may have an oricntation that is
slightly negative, e, from approximately -10 degrees to approximately 0 degrees.
As another example, rearward edge 122 may have an orientation that is greater than

30 degrees.

-11 -
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{521 According to other aspects, rearward edge 122 may be slightly curved (convexly,
concavely, or complexly) along its length, when viewed from below, as it extends
from one side to the other of club head 14. For example, the profile of rearward cdge
122, when viewed from above, may have a shallow convex curvature. The breadth
dimension (b of forward sole region 128 for such a slightly curved profile may vary
by no more than 5% to 20%. For cxample, the ratio of the central breadth diroension
{be) to the heel-side breadth dimension {ba} may range from approximately 1.05 to

approximately 1.20.

53] According to certain other aspects and referring to FIG. 3A, rearward edge 122 may
have a more exaggerated curvature (convex, concave, or complex) extending from the
heel-side to the toe-side, when viewed from below. When provided with a deeper
curvature, the breadth dimeunsion of forward sole region 120 may vary by greater than
20%, greater than 30%, greater than 4(%, or even greater than 50%. For example,
the ratio of a central breadth dimension (bg) of forward sole region 120 to the heel-
side breadth dimension (bg) may range from greater than approximately 1.20, greater
than approximately 1.30, greater than approximately 1.40 or cven greaster than

approximately 1.50.

154] In certain embodiments, for example, as shown i FIG. 3A, rearward edge 122 of
forward sole region 120 may have a convex profile resembling a smoothly curved
visor {(i.¢., a C-shaped profile}, when viewed from below. Such a C-shaped profile
may have a maximum breadth dimension generally positioned towards the center.
Although, the heel-side and toe-side breadih dimensions may be approximately equal,
in general, they need not be. When the heel-side and toe-side breadth dimensions are
not approximately cqual, the C-shaped profile, when viewed from below, may appear

to be angled from the front plane.

{851  In certam other erobodiments, for example as shown i FIG. 3B, rearward edge 122 of
forward sole region 120 may be somewhat pointed in a central region, resembling a
chevron extending from the heel-side to the toe-side of the rearward edge 122 (G, a
V-shaped or triangular-shaped profile}, when viewed from below. The legs of the
chevron may be straight or may be slightly curved. The point of the chevron may
generally be located approximately on the centerline of the chub head. Further, the

point of the chevron muay typically be sornewhat rounded (as opposed to being sharply
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pointed). Again, the heel-side and toe-side breadth dimensions {bg, bp) may be
approximately equal. When the heel-side and toe-side breadth dimensions are not
approximately equal, the V-shaped profile may appear to be angled from the front

plaue.

According to certain aspects and referring now to FIGS. 4A — 4C, forward sole region
120 may include a rearwardly-projecting portion (i.c., a rearward projection) 125.
Rearward projection 125 may be a relatively flat, plate-like projection that extends
rearwardly from rearward edge 122, Rearward projection 125 may extend rearwardly
from rearward edge 122 beneath (when the club is oriented in its standard address
position) rearward sole surface 110, Further, projection 1235 may have a substantially
planar surface. In certain embodiments, rearward projection 125 may be cantilevered.
The rearroost cud of a cantilevered rearward projection 125 18 not supported. In
certain other embodiments, rearward projection 125 may be at least partially
supported. In genceral, the rearmost end of rearward projection 125 18 not joined to the

rear 22 of club head 14,

Example profiles, when viewed from above, of rearward projection 125 inchude a
cctangular tang shown in FIG. 4A, a triangular tang shown in FIG. 4B, and a
truncated-pyramidal tang shown i FIG. 4C. It is to be understood, that the profile of
a rearward projection 125 need not be exactly rectangular {or triangular, pyramidal,
etc.}, but may be generally rectangular and still be described as being rectangular, ctc.
Rearward projection 125 may generally be centrally located (side-to-side). However,
it is to be understood, that rearward projection 125 need not be exactly centrally
focated (i.c., symmetric with respect to the centerline}, but may be generally located
within a central region {(relative to the heel and toe-sides of ¢lub head 14) and stil be
described as being centrally located. For purposes of this disclosure, a rearward
projection 125 centered within phus or minus 20% of the length of club head 14 to the
centerline of club head 14 may be considered centrally located. Other profiles for
rearward  projections, whether regularly-shaped, symmetric, non-synunetric,
coraplexiy-curved, ete. would be apparent to persons of ordinary skill in the arts,

given the benefit of this disclosure.

In general, a rearward projection 125 may be defined as a portion of forward sole

region 120 that extends rearwardly, relatively abruptly, from the adjacent portions of
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[61]

forward sole region 120, Thus, rearward edge 122 may have one or more segments
that extend in a generally lengthwise direction (ie., heel-to-toe) and one or more
scgments that extend in a generally breadthwise direction (i.e., front-to-back). Thus,
as shown 1o FIGS. 4A — 4C, rearward edge 122 may have a heel-side edge segruent
123a and a toe-side edge segment 1236 that extend substantially in a heel-to-toe,
lengthwise, direction. In this erobodiruent, rearward edge 122 also may have a first
generally rearwardly projecting edge segment 123a and a second generally rearwardly
projocting  odge segment 125b that cxtend substantially i a  froni-to-back,
breadthwise, divection. The rearwardly projecting edge segments 125a, 125b define
the sides of rearward projection 125, Depending upon the shape of the rearward
projection 125, an cud edge segrent 125¢, which defines the profile of the rearward
end of rearward projection 125, may extend between the first projecting edge segment

1252 and the second projocting edge segment 125b (sce FIGS. 4A and 4C).

As shown mn FIG. 4A, rearward projection 125 has 4 breadth dimension (b,) measured
perpendicular to the front plane and extending from the forward-most end of edge

scgments 125a, 125b to the rearward-most end of projection 1285,

The breadth dimension (by) of rearward projection 125 may be related to a maximum
breadth dimension (by) of forward sole region 120 and/or forward sole surface 121.
Thus, for example, a maximum breadth dimension (b,) of rearward projection 125
may range from approximately 10% to approximately 80% of the maxivourn breadth
dimension (by} of forward sole region 120. This may be considered to be a relatively
short projection.  As another example, the maximum breadth dimension (b,} of
rearward projection 125 may range from approximately 60% to approximately 150%,
from approximately 70% to approximately 150%, or cven from approximately §0% to
approximately 150% of the maximum breadth dimension (by) of forward sole region
120. This may be considered to be a medium long projection. Longer projections
may have a maximum breadth dimension (by) that ranges from approximately 150%
to approximately 180%, from approximately 150% to approximately 200%, or cven
greater than 200% of the maximum breadth diaension (be) of forward sole region

120.

Agccording to certain embodiments, the breadth dimension (b} of rearward projection
i i

125 may range fromn 5 mum to 30 mm, from 10 morm to 50 rom, from 20 ram to 50 mm,
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or ¢ven from 30 mm to 50 mm.  Alternatively, rearward projection 125 may have a
breadth dimension (by) of greater than 50 mwu, greater than 60 mm, or even greater

than 70 mm.

Rearward projection 125 may also have a length dimension (1) defined as the
lengthwise {i.c., side-to-s1de) distance between the first projecting edge segment 125a
and second projecting edge segment 125b. Further, the maximum length dimension
(L} of rearward projection 125 may be related to the length dimension (L) of club
bead 14, Thus, for example, the wmaxumum length dimension () of rearward
projection 125 may range from approximately 10% to approximately 30% of the
length dimension (L) of club head 14. This roay be counsidered to be a relatively
narrow projection.  As another example, the maximum length dimension (I} of
vearward projection 125 roay range from approximately 20% to approxiroately 70%,
from approximately 30% to approximately 60%, or even from approximately 30% to
approximately 50% of the length dimension (L) of club head 14. This may be
constdered to be a medium width projection.  Wider projections may have a
maximum length dimension (1) that ranges from approximately 50% to
approximately 75%, frora approximately 50% to approximately 80%, or even from
approximately 80% to approximately 90% of the length dimension (L} of club head

14.

According to certain erobodiments, the length dimension () of rearward projection
125 may range from 20 mm to 70 mm, from 30 mm to 70 mm, from 40 mm to 70
mm, or cven from 530 mro to 70 e, Alternatively, rearward projection 125 may
have a length dimension () of greater than 70 mm, greater than 80 mm, or even

greater than 90 mum.

According to other embodiments, rearward projection 125 may be located m the
middle 80% of the total length (L) of club head 14. In other words, in this particular
cmbodiment, rearward projection 125 would not be located in the heel-side 10% or in
the toe~side 10% of club bead 14. Io other embodiments, rearward projection 125
may be limited to the middle 50% of the total length (L) of the club head 14, In other
words, according to this aspect, if the total length (L) of club head 14 18 divided mto
four quadrants, rearward projection 125 does not lie in the quadrant closest to heel 24

nor docs rearward projection 125 lic in the quadrant closest to toc 20.
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According to some aspects and referring to FIGS. 2A - 5, the bottom or sole 28 of
club head 14 may be provided with a void, recess or cavity feature 300 geunerally
located above (when the club is oriented in its standard address position) forward sole
portion 120 and/or forward sole surface 121 Cavity feature 300 has a rearward
facing opening located above the forward sole region 120 and below the rearward sole
region 110, Cavity feature 300 may reduce the mass of the club head 14 and raise the
center of gravity. As discussed above, for golfers with relatively slow swing speeds,

raising the center of gravity may be advantageous.

Referring now to FIG. 5, cavity feature 300 includes a floor 302, a ceiling 304, and a
front wall 306, Height and length dimensions of cavity feature are ruecasured parallel
to the front plane; breadth dimensions of cavity feature are measured perpendicular to
the front plave. A height diracosion (h.) of cavity feature 300 may be measured from
the floor 302 to the ceiling 304, Referring to back to FIG. 2A, a length dimension (I}
of cavity feature 300 may be measured from a heel-side edge 300a to a toe-side cdge
360b of cavity feature 300. The length dimension (I} of cavity feature 300 may vary
along 1ts breadth and along 18 height. Onc particularly relevant fength dimension of
cavity feature 300 may be the length dimeusion (I} as racasure at rearward edge 122
of forward sole region 120, Referring now to FIG. 5, a breadth dimension (b)) of
cavity feature 300 may be measured from the rearward edge 122 of forward sole
region 120 to the front wall 306, The breadth dimension (b.) of cavity feature 300
may vary along s length due to curvature in the front wall 306 and/or due to

curvature in the rearward edge 122 of forward sole region 120.

When forward sole region 120 is provided with a rearward projection 125, the breadth
dimeunsion (b} of cavity feature 300 may be deterrnined as if rearward projection 125
was not there. In other words, the breadth dimension (be) of cavity feature 300 may
be determined as if rearward edge 122 virtually cxtends across where rearward

projection 125 meets the remainder of forward sole region 120,

Thus, according to certain aspects, cavity feature 300 has a breadth dimension (b}
that extends from the rearward edge 122 of forward sole region 120 to front wall 306.
Breadth dimension (be) may extend all the way or substantially all the way from
rearward edge 122 of forward sole region 120 to a back wall of ball striking surface

17, Optionally, cavity feature 300 roay have a breadth dimension (be) that extends
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169}

from rearward edge 122 a majority of the breadth dimension (bp) of forward sole
vegion 120. For example, cavity feature 300 may have a breadth dimension (be) that
extends forward from rearward edge 122 up to 60%, 70%, 80%, 90%, or even up to
95% of the breadth dimension {by) of forward sole region 120, Alternatively, cavity
feature 300 may have a somewhat shallow breadth dimension (b.), t.e., a breadth
dimension (b.} that only extends forward frorn rearward edge 122 up to 10%, 20%,
30%, 40%, or even up to 50% of the breadth dimension {be) of forward sole region

120.

According to certain embodiments, the breadth dimension (be} of cavity feature 300
may be substantially constant along its leogth. In such case, a cross-section of the
cavity, when viewed from above, would have a generally squared-off profile.
Alterpatively, the breadth dimeusion (be) of cavity featare 300 need not be constant
along tts length, i.e., it need uot be constant as cavity feanure 300 extends from the

heel side of club head 14 to the toe side.

For example, as shown in FIGS, 6A — 6B, the breadth dimension (be) of cavity feature
360 may vary along its length. As shown in FIG. 6A, the breadth dimension (b} of
cavity feature 300 may have a substantially C-shaped profile, when viewed from
below. Alternatively, as shown in FIG. 6B, the breadth diveension (b} of cavity
feature 300 may have a double-humped or recurved profile, when viewed from below.
In other words, the cavity feature 300 may have a breadth dimension (b,) that is
reduced near the centerline of club head 14, such that cavity feature 300 is formed as
two connected lobes 301, 303 separated by 4 peninsula 305, Even further, the breadth
dimension {b.} of cavity feature 300 may be reduced to zero near the centerline of
club head 14, such that cavity feature 300 1s forracd as two completely separate lobes
361, 303 and peninsula 305 cxtends all the way (or substantially all the way) to

rearward edge 122.

According to certain embodiments, the profile of cavity feature 300, when viewed
from above, may be substantially symuetrical.  Alternatively, the breadth diroension
{be) of cavity feature 300 nced not be symmetrical. For cxample, the breadth
dimeunsion (b} of cavity feature 300 may taper more toward the toe-side than toward
the heel-side {(or vice versa). Other example embodiments would be apparent to

persons of ordinary skill in the art, given the benefit of this disclosure.
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According to another aspect, cavity feature 300 may be approximately centered, side-
to~-side, within forward sole region 120, Aliernatively, cavity feature 300 may be off
center, 1.¢., shifted toward the heel or the toe-side of forward sole region 120.
According to certain embodiments, cavity feature 300 extends across the centerline of

club head 14,

Referring back to FIG. 5, cavity feature 300 may have a maximum breadth dimension
{be) (mcasured fromn recarward edge 122 to front wall 306) of 10 mm or greater.
Alternatively, cavity feature 300 may have a maximum breadth dimension {(bo) of 20
mim or greater, a maximum breadth dimension (b} of 30 mim or greater, or even a

maximum breadth dimension (b} of 40 mum or greater.

eferring back to FIG. 6A, cavity feature 300 has a length dimeunsion (1) that extends
from a heel-side edge 300a of cavity feature 300 to a toe-side edge 300b of cavity
teature 300, Length dimension (L) 18 measure at the opening of cavity feature 300,
i.¢., along the most rearward feature that defines cavity feature 300. According to
some aspects, length dimension (ko) may cxtend a majority of the way from the heel
24 of forward sole region 120 to the toe 20 of forward sole region 128, For example,
cavity feature 300 may have a length dimension {1} that extends greater than 60%,
70%, 80%, 90%, or even greater than 895% of the rearward length dimension {Ig) of
forward sole region 120. Alternatively, cavity feature 300 may have a length
dimension {{) that extends up to 10%, 20%, 30%, 40%, or even up to 50% of the

rearward length dimension (ly) of forward sole region 120,

According to certain embodiments, cavity feature 300 may have a maximum length
dimension {I.) of 80 mro or greater.  Alternatively, cavity feature 300 may have a
maximum length dimension (I} of 90 mm or greater, a maximum length dimension
(1) of 100 mum or greater, or even g maxirours length diracnsion (1) of 100 mum or

greater,

Even further, the length dimension (Io) of cavity feature 300 may be constant along s
breadth. Alternatively, the length dimension (1) of cavity feature 300 need not be
constant along s breadth, 1.¢., it need not be constant as cavity feature 300 extends

from the rearward edge 122 of forward sole region 120 toward the front of club head
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14, For cxample, as shown in FIG. 6A, length dimension (i) of cavity feature 300

may vary along its breadih.

According to other aspects and referring back to FIG. S, cavity feature 300 has a
height dimension (h.) that extends from floor 302 to ceiling 304. The height
dimeunsion (h.} of cavity feature 300 may be constant or it may vary along the length
and/or along the breadth of cavity feature 300, According to certain embodiments,
cavity featurc 300 may have a height dimaension (he) that extends up to 60%, 70%,
80%, 90% or even up to 95% of the height dimension (hy) of forward sole region 120.
Alternatively, cavity feature 300 may have a height dimension (h,) that extends up t©
10%, 20%, 30%, 40%, or even up to 50% of the height dimension (hy) of forward sole

region 120.

Cavity feature 300 may have a maximum height dimension (he) of 10 mm or greater.
Alternatively, cavity feature 300 may have a maximur height dimension (he) of 15
mm or greater, a maximum height dimension (he) of 20 mm or greater, or ¢ven a

maximum height dimension (he) of 25 myn or greater,

According to certain aspects, the cavity feature 300 has a rearward facing opening
extending upward froma rearward edge 122, Generally, the opening may bhave a
greater length dimension than a height dimension.  According to certain
embodiments, the rearward facing openiug of cavity featare has a mwaximum length-
to-maximum height ratio ranging from 1.0 to 5.0, According to other embodiments,
the opening of cavity feature 300 may be relatively long and narrow, having a

ey
I
i

maximum length-to-maximum height ratio ranging from 4.0 to 7.0, Alternatively, the
opeuning of cavity feature 300 may have a roaximum length-to-maximum height ratio

ranging from 2.0 to 6.0, from 3.0 to 6.0, or even from 3.0 to 5.

According fo some aspects, the rearward facing opening of cavity feature 300 may
have a maximum height dimension (h) that is less than or equal to 50% of the height
(H) of the club head. Optionally, the height divoension {(ho) of the opening may be
greater than or equal to 3% of the height (H) of club head 14 and less than or equal to
50% of the height (H).  Alternatively, the height of the opening way range from 10%

to 50% of the height (H), from 20% to 50% of the height (H), or even from 30% to
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50% of the height (H). According to some embodiments, the height of the opening of

the cavity feature 300 may be less than 40% of the height (H) of club head 14

According to even other aspects, cavity feature 300 has a volume greater than 10.0
em’, greater than 20.0 cm’, greater than 30.0 cm, greater than 40.0 cny’, greater than
50.0 cm’, or even greater than 60.0 ey’ For example, cavity feature 300 may have a
volume ranging from 10.0 em’ to 90.0 e’ greater, from 20.0 e’ to 80.0 cm” greater,

. 3 3
or even from 30.0 cm” to 70.0 crn” greater.

As best shown i FIG. 5, the surface 111 of rearward sole region 110 may smoothly
merge with ceiling 304 of cavity feature 300, Optionaily, there may be a noticeably
change in clevation at the intersection of surface 111 of rearward sole region 110 with

celling 304,

Stili referring to FIG. 5, a volume or void 315 may be defined between rearward
projection 125 and the surface 111 of rearward sole region 110, In other words, void
315 18 defined by and lies above rearward projection 125, Void 315 would typically
not be enclosed by heel-side or toe-side walls. Void 315 lies rearward of cavity

feature 300.

According to certain aspects, a support structure 127 may be provided in the volume
or void 315 between the surface 111 of rearward sole region 110 and the rearward
projection 125, According to some aspects, support structure 127 and void 315 may
share the volure located between the surface 111 of rearward sole region 110 and the
rearward projection 125, Thus, as shown in FIG. 7, support structure 127 may be
formed as one or more discrete pedestals, colurns or walls that extend from rearward
sole region 110 to rearward projection 125, According to certain embodiments,
support structure 127 may have substantially the same arcal footprint, when viewed
from below, as rearward projection 125, Alternatively, support structure 127 may
have a significantly smaller footprint, such that portions of rearward projection 125
are unsupported. Support structure 27 may be freestanding (as showu in FI1G. 7) o,

according to even other aspects, it nay be formed as an extension of peninsula 305,

According to certain aspects of the invention and referring now to FIG. ¥, club head
14 may include a transition clement 400 cxtending from rearward cdge 122 of

forward sole region 120, In general, transition element 400 spans or partially spans
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the volume between rearward projection 125, the rearward edge 122, and the heel- or

toe-stde walls of forward sole region 120.

As shown in FIG. 8, a pair of transition clements 400 way be positioned on either side
of rearward projection 125, Transition element 400 extends from rearward edge 122
toward the rear 22 of club head 14, Further, transition clement 400 may also extend
upward toward the swrface 111 of rearward sole region 110, In the particular
cmbodiment of FIG. &, transition clement 400 1s shightly upwardly oftsct from surface
121 of forward sole region 120, Even further, transition clement 400 is upwardly
oftset from the surface of rearward projection 125, In other words, transition clement
400 way have a downward facing surface that is upwardly offset in the height

direction from a downward facing surface of projection 125.

Transition clement 400 may serve to extend forward sole region 120, thereby possibly
ameliorating acrodynamic effects that could be caused by abrupt discontinuities,
while at the same time providing a reduced ground-contacting surface. Optionally,
transition clement 400 may serve to partially close off the opening of cavity feature

360, thereby possibly inhibiting or preventing debris from entering cavity feature 300.

Transition element 400 is pot joined to the surface 111 of rearward sole region 110,
Thus, cavity feature 300 remains an open cavity. Optionally, transition clement 400
may cover approximately 20% to approximately R0% of the openiong of cavity feature
300. According to certain embodiments, transition element 400 may cover up to 60%,
70%, 80%, or even up to 90% of the opening of cavity feature 300. Alternatively,
traunsition wall 400 may cover only up to 10%, 20%, 30%, 40%, or even up to 50% of

the opening cavity feature 300.

According to some crabodiracnts, transition clement 400 may extend alongside
rearward projection 125 the full breadth dimension (b,} of rearward projection 1254,
Alternatively, transition clement 400 may extend up to 60%, 70%, 80%, or even up to
90% of the breadth dimension (by) of rearward projection 125, Optionally, transition
wall 400 may extend only up to 10%, 20%, 30%, 40%, or even up to 50% of the

breadth diraension (by) of rearward projection 125,

According to certain aspects, transition clement 400 may be formed separately from

sole 28 and subsequently attached to club head 14. Optionally, transition element 400
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18 provided as an insert that can be permancntly or non-permanently attached to
forward sole region 120. In the embodiment shown in FIG. 8, cach transition element
400 has a pair of generally trapezoidally-shaped, sloped recesses. As would be
appareut to persons of ordinary skill 1o the art, given the benefits of this disclosure,
trausition clement 400 may be provided with various configurations that allow it to
span or partially span the gap between rearward projection 125, the rearward edge 122

and the heel- and/or toe-side walls of forward sole region 120.

According to cerfain aspects, the club head 15 a driver and the length and/or the
breadth of the chub head may be greater than 11.0 cm. For example, the club head
breadth (B) may be greater than or equal to approximately 11.5 em, or even greater
than or equal to approximately 12.0 cm. Similarly, by way of one example, the club
head length (L) may be greater than or equal to approximately 11.5 c¢ro, or even

greater than or equal to approximately 12.0 em.

it is expected that a club head having reduced-profile feature 200 will provide a
relatively  strearolined  club  head  with  improved moment-of-inertia  (MOI)
characteristics. For example, it is expected that the moment-of-inertia (1zz) around a
vertical axis associated with the club head’s center-of-gravity may be greater than
3100 g-coy’, greater than 3200 g-om’, or even greater than 3300 g-om’ for square-
head type club heads. Further, it is expected that the moment-of-inertia (Ixx) around a
horizontal axis associated with the club head’s center-of-gravity may be greater than
5250 g-cm’, greater than 5350 g-cm’, or even greater than 5450 p-cm’ for square-
head type club heads. The vertical (z) axis and the horizontal (X} axis are defined

with the club head in the 60° lic angle position {see FIGS. 1A and 1B).

Additionally, it is expected that reduced-profile feature 200 may result in the height of
the center of gravity (CG) of club head 14 being less than or equal to approximately
2.0 cm, less than or equal to approximately 1.75 ¢m, or even less than or equal to

approximately 1.5 cm.

Thus, while there have been shown, described, and pointed out fundamental novel
features of various cmbodiments, it will be understood that various omissions,
substitutions, and changes 1o the form and details of the devices iltustrated, and n

their operation, may be made by those skilled in the art without departing from the
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spirit and scope of the invention. For cxample, it is expressly mtended that all
combinations of those elements and/or sieps which perform substantially the same
function, in substantially the same way, to achicve the same results are within the
scope of the invention. Substitutions of elernents from one described embodiment to
another are also fully intended and contemplated. It is the intention, therefore, to be

limited only as indicated by the scope of the claims appended hereto,
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What is claimed is:

i. A golf club head for a metal wood type chab, the club head comprising:

a ball striking face, a heel, a toe, a rear, a crown and a sole, the club head having a
top-to-bottom height, a front-to-back breadth and a side-to-side fength;

the sole including:

a substantially horizontally-oriented  forward sole surface extending
rearwardly from the ball striking face to a rearward edge;

a substantially horizootally-oricuted  rearward sole  surface extending
forwardly from the rear of the club head, the rearward sole surface extending over and offset
from the rearward edge in a height direction; and

a cavity located above the forward sole surface, the cavity having a rearward
facing opening located below the rearward sole surface.

2. The golf club head according to claim 1, wherein the rearward facing opening of the
cavity has a maximum length-to-height ratio ranging from 1.0 t0 5.0

3. The golf club head according to claim 1, wherein rearward facing opening of the
cavity has a maximum height dimension that is less than or equal to 50% of the height of the

club head.

4. The golf club head according to claim 1,
wherein the cavity has a maxinmum breadth dimension that is greater than or equal to

28 mumn.

5. The golf club head according to claim 1,
wherein the forward sole surface has a maxirourn breadth dimenston, and
wherein the cavity has a maximum breadth dimension that is greater than or equal to

50% of the maximur breadth dimension of the forward sole surface.

6. The golf club head according to claim 1,

wherein the cavity includes a first lobe and a second lobe separated by a peninsula.

7. The golf club head according to claim 1,
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wherein the cavity includes a first lobe and a second lobe separated by a peninsula,
and
wherein the peninsula extends from a front wall of the cavity to the rearward edge of

the forward sole surface,

. The golf club head according to claim 1, wherein the rearward sole surface is located
& e E

within a lower 63% of the club head height.

9. The golf club head according to claim 1, wherein the rearward sole surface is

substantially planar.

18.  The golf club head according to claim I, wherein the rearward sole surface is offset

from 10 mm to 30 mm in the height direction from the rearward edge.

11, The golf chub head according to claim 1,
wherein the forward sole surface has a maximum breadth dimension that is greater

than or equal to 25% of the breadth of the club head.

12, The golf club head according to claim 1, further including a projection extending

rearwardly from the rearward edge of forward sole surface.

13, The golf club head according to claim 12,

wherein the forward sole surface has a maximum breadth dimension, and

wherein the projection has a maximum breadth dimension that ranges from
approximately 60% to approximately 150% of the maximum breadth dimension of the

forward sole surface.

t4.  The golf club head according to claim 12,
wherein the rearward end of the projection 1s located in the most rearward 25% of the

breadth of the club head.

15.  The golf club head according to claim 12,
wherein the projection has a maximurn length dirocnsion that ranges from
approximately 20% to approximately 70% of the length of the club head.
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16, The golf club head according to clairn 12, wherein the projection has a substantially

planar surface.

17.  The golf club head according to claim 12, wherein the projection has one of a
substantially rectangular shape, a substantially triangular shape, and a substantially truncated

pyramid shape.

18.  The golf club head according to claim 12, further including a support member

extending between the projection and the rearward sole surface.

19, The golf club head according to claim 18, wherein the support member has a cross-

section arca that 1s less than the arcal footprint of the projection when viewed from below.

20, The golf club head according to claim 1, whercin the rearward edge of the forward

sole surface, when viewed from below, has a substantially convex profile.

21, The golf chub head according to claim 1, wherein the rearward edge of the forward

sole surface, when viewed from below, has a substantially C-shaped profile.

22, The golf chub head according to claim 1, wherein the rearward edge of the forward

sole surface, when viewed from below, has a substantially triangular profile.

N2
[F8]

A golf club head for a wctal wood type club, the club head comprising:
a ball striking face, a heel, a toe, a rear, a crown and a sole, the club head having a
top-to-bottorn height, a front-to-back breadth and a side-to-side length;
the sole inchuding:

a substantially horizontally-oriented  forward sole  surface eoxtending
rearwardly frovo the ball striking face to a rearward edge, the rearward edge extending i a
generally lengthwise direction;

a substantially horizootally-oricuted  rearward sole  surface extending
forwardly from the rear of the club head, the rearward sole surface offset from the rearward

edge in 4 height direction; and
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a projection cxtending rearwardly from the rearward edge beneath the
rearward sole surface, the projection having sides that extend i a geoerally breadthwise

direction.

24, The golf club head according to claum 23, wherein a maximum breadth dimension of

the projection ranges from 10 mm to 60 mm.

25.  The golf club head according to claim 23, wherein a maximoum breadth dimension of
the projection ranges from 50% to 1080% of a maximurm breadth divoension of the forward

sole surface,

26.  The golf club head according to claim 23, wherein a maximum length dimension of

the projection ranges from 10 rom to 70 mm.

27, The golf club head according to claim 23, wherein a maxirourn fength dimension of

the projection ranges from 20% to 60% of the length of the club head.

28.  The golf club head according to clain 23, wherein the projection s approximately

centered on a centerline of the club head.

29, The golf club head according to claim 23, wherein the projection is cantilevered.

30.  The golf chub head according to claim 23, wherein the projection is at least partially

supported by a support clernent extending from the rearward sole surface.

31, The golf club head according to claim 23, wherein a maximum height dimension
extending upward fromw the rearward edge of the forward sole surface to the rearward sole

surface is less than or equal to 60% of the club head height.
32, The golf club head according to claim 23, wherein a maximum beight dimension

extending upward from the rearward edge of the forward sole surface to the rearward sole

surface ranges from 10 mm to 30 mm.
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33, The polf club head according to claim 23, further including a transition clement
extending between the projection and the rearward edge and having a downward facing

surface that is offset in the height direction from a downward facing surface of the projection.

34. A golf club comprising:
a shaft; and
a golf club head attached to the shaft, the golf club head inchuding:
a ball striking face, a heel, a toc, a rear, a crown and a sole, the club head
having a top-to-botiom height, a front-to-back breadth and a side~-to-side length;
the sole inclhuding:

a substantially horizontally-oriented forward sole surface exiending
rearwardly from the ball striking face to a rearward edge;

a substantially horizontally-oricuted rearward sole surface cxtending
forwardly from the rear of the club head, the rearward sole surface extending over and offset
from the rcarward edge in a height direction;

a cavity located above the forward sole surface, the cavity having a
rearward facing opening located below the rearward sole surface; and

a projection extending rearwardly frov the rearward odge beneath the
rearward sole surface, the projection having sides that extend in a generally breadthwise

direction.
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