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(57) ABSTRACT

The present invention is directed to a modular golf club. In
particular, golf club includes a plurality of components that
are removably coupled so that the physical attributes of the
golf club head may be tuned. The inventive golf club head
includes a body member and at least one of a removable sole
member and a removable face member.
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MODULAR GOLF CLUB

FIELD OF THE INVENTION

[0001] This invention generally relates to golf clubs, and
more specifically to the sole configuration of iron-type golf
clubs.

BACKGROUND OF THE INVENTION

[0002] Iron-type golf clubs generally include a face that
includes a ball striking surface and a body that supports the
face, provides desired mass properties and includes a sole that
is configured to contact the ground during a swing. The face
includes a ball striking surface that generally includes a plu-
rality of score lines or grooves that are positioned to impart
spin on the ball during impact. The body is generally designed
to provide mass that is distributed to tailor the behavior of the
club, especially during impact with the ball. The sole con-
figuration also dictates the behavior of the club caused by its
interaction with the ground at address and during a swing.
[0003] Each golfer has a unique swing. It is impossible to
design a golf club that is perfectly suited to every golfer.
However, golf club designers are forced to provide a limited
number of models that are intended to suffice for the majority
of golfers. Typically, the construction of the golf club, espe-
cially for iron-type golf clubs, includes a single structural
component that includes the body, the face, the sole and a
hosel. In multi-material constructions, the parts of the golf
club head are formed separately and then coupled during
manufacturing of the club head.

[0004] Prior golf clubs have utilized multi-component con-
structions. For example, U.S. Pat. No. 5,346,213 describes a
golf club head that includes a metal head body and a fiber
reinforced resin face plate. A support pin extends through the
body and retains the face plate.

[0005] In another multi-component golf club head con-
struction, shown in U.S. Pat. No. 6,080,068, a golf club head
includes a head attachment portion at the rear of a face that is
horizontally connected to a base of a shaft attachment portion.
[0006] There is a need for an improved golf club construc-
tion that provides greater ability to alter the physical attributes
of the golf club head.

SUMMARY OF THE INVENTION

[0007] The present invention is directed to modular golf
clubs. The inventive golf club includes a multi-component
construction that includes removable components.

[0008] Inanembodiment,a golfclub includes a body mem-
ber, a face member, a sole member, and a plurality of
mechanical fasteners. The body member defines a sole cavity
and includes a hosel. The face member is coupled to the body
member and defines a ball-striking surface. The sole member
includes a bounce surface and is received in the sole cavity so
that the bounce surface is exposed and forms a lower most
location of the golf club. The mechanical fasteners couple the
face member and the sole member to the body member, and at
least one of the mechanical fasteners couples the face member
and the sole member to the body member such that the body
member is sandwiched therebetween.

[0009] Inanother embodiment, a golf club includes a body
member, a sole member, and at least one mechanical fastener.
The body member includes an upper portion, a muscle por-
tion, and a hosel, and the body member defines a cavity
disposed in the muscle portion. The sole member is disposed
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in the cavity. The mechanical fastener couples the sole mem-
ber to the body member. The sole member is slid into the
cavity in the body member in a direction parallel to a ball-
striking surface from a leading edge toward a top line.
[0010] In a still further embodiment, a golf club includes a
body member, a sole member, and a plurality of mechanical
fasteners. The body member includes an upper portion, a
muscle portion, a hosel and a channel extending through the
muscle portion. The channel is defined by a heel side channel
wall, atoe side channel wall and a base channel wall. The sole
member is disposed in the channel and includes a heel side
wall, a toe side wall and a base wall that abuts the base channel
wall. The heel side wall is angled relative to the heel side
channel wall to form a heel side angular gap, and the toe side
wall is angled relative to the toe side channel wall to form a toe
side angular gap. The mechanical fasteners couple the sole
member to the body member and a first fastener extends
across the heel side angular gap and a second fastener extends
across the toe side angular gap.

BRIEF DESCRIPTION OF THE DRAWINGS

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

[0012] FIG.1is afront perspective view of a golf club head
in accordance with the present invention;

[0013] FIG. 2 is a rear perspective view of the golf club
head of FIG. 1;

[0014] FIG. 3 is an exploded view of the golf club head of
FIG. 1,

[0015] FIG.4 isarear view of another embodiment of a golf

club head in accordance with the present invention;
[0016] FIG. 5 is a rear view of an embodiment of a sole
member included in a golf club head of the present invention.
[0017] FIG. 6 isarear view of another embodiment of a golf
club head in accordance with the present invention;

[0018] FIG.7isarearview of a portion ofthe golf club head
of FIG. 6;
[0019] FIG. 8 is a side view of a sole member of the golf

club head of FIG. 6,

[0020] FIG. 9 is another side view of the sole member of
FIG. 8;
[0021] FIG. 10is an alternative embodiment of a sole mem-

ber that may be included in the golf club head of FIG. 6;
[0022] FIG. 11 is a rear perspective view of another
embodiment of a golf club head in accordance with the
present invention;

[0023] FIG. 12 is a side view of a portion of the golf club
head of FIG. 11;

[0024] FIG. 13 is a side view of a sole member of the golf
club head of FIG. 11;

[0025] FIG. 14 is another side view of the sole member of
FIG. 13; and

[0026] FIG. 15 is another side view of the sole member of
FIG. 13.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] The present invention is directed to modular golf
clubs. In particular, the inventive golf clubs generally include
a multi-component structure that allows various attributes to
be altered.
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[0028] Other than in the operating examples, or unless oth-
erwise expressly specified, all of the numerical ranges,
amounts, values and percentages such as those for amounts of
materials, moments of inertias, center of gravity locations,
loft and draft angles, and others in the following portion of the
specification may be read as if prefaced by the word “about”
even though the term “about” may not expressly appear with
the value, amount, or range. Accordingly, unless indicated to
the contrary, the numerical parameters set forth in the follow-
ing specification and attached claims are approximations that
may vary depending upon the desired properties sought to be
obtained by the present invention. At the very least, and not as
an attempt to limit the application of the doctrine of equiva-
lents to the scope of the claims, each numerical parameter
should at least be construed in light of the number of reported
significant digits and by applying ordinary rounding tech-
niques.

[0029] Notwithstanding that the numerical ranges and
parameters setting forth the broad scope of the invention are
approximations, the numerical values set forth in the specific
examples are reported as precisely as possible. Any numerical
value, however, inherently contains certain errors necessarily
resulting from the standard deviation found in their respective
testing measurements. Furthermore, when numerical ranges
of varying scope are set forth herein, it is contemplated that
any combination of these values inclusive of the recited val-
ues may be used.

[0030] Referring to FIGS. 1-3, an iron-type golf club head
10 generally includes a face 12 and a body 16 that supports
face 12. Face 12 includes a generally planar ball striking
surface 14 and a plurality of score lines 18, or grooves, that
extend into face 12 from ball striking surface 14. Score lines
18 assist in imparting spin to a golf ball during impact and
may have various configurations to produce desired spin char-
acteristics.

[0031] Body 16 provides the majority of the mass of club
head 10 and is configured to distribute the mass so that club
head has a desired behavior during impact with a golf ball
and/or the ground during a swing. For example, body 16 may
have a muscle-back or a cavity-back configuration so that the
forgiveness and playability may be tuned. As shown, body 16
has a cavity-back configuration that provides perimeter
weighting to increase the moment of inertia of club head 10 to
add forgiveness during misaligned ball impacts. In particular,
the mass of body 16 is concentrated in locations spaced from
the geometric center of club head 10, such as in a heel portion
20 and a toe portion 22. Additionally, the mass of body 16 is
concentrated below the geometric center in a sole portion 24
and above the geometric center in a top line portion 26, with
a greater percentage of the mass located in sole portion 24 so
that the height of the center of gravity of club head 10 is
reduced. Body 16 also includes a hosel 28 for attaching a golf
club shaft.

[0032] A back plate may also be attached to body 16. The
back plate may be coupled to any portion of body 16, such as
within a back cavity 32 that is defined by the perimeter
weighting of body 16 and a rear surface 15 of face 12. The
back plate may be constructed to provide weight adjustment,
vibration damping and/or desired aesthetics as will be
described in greater detail below. [multi-material, etc]

[0033] Sole portion 24 of golf club head 10 may also
include a sole member 36 that is constructed separate from
body 16 and coupled thereto. For example, body 16 includes
a sole cavity 34 that is configured to receive a sole member 36.
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Sole member 36 is shaped to complement the shape of sole
cavity 34. For example, sole member 36 includes a heel
portion 46 and a toe portion 47 that are each generally more
voluminous than a necked down central portion 48. The shape
is generally preferred so that the moment of inertia may be
altered more efficiently by altering the mass properties of the
sole member such as by including weight inserts or cavities in
selected portions of the sole member 36.

[0034] As shown, sole member 36 is removably coupled to
body 16 using removable mechanical fasteners 44 that extend
through body 16. Preferably, the removable fasteners couple
both sole member 36 and face 12 to body 16 so that body 16
is sandwiched therebetween. In the present embodiment, a
plurality of apertures is included in face 12 and the apertures
preferably receive threaded fasteners that extend into body
16. For example, upper apertures 38 extend through face 12
and align with threaded bores included in body 16. Lower
apertures 40 extend through face 12 and align with apertures
42 of body 16 and threaded bores included in sole member 36.
[0035] Face 12, body 16 and sole member 36 may be con-
structed from any metal or non-metal material. Suitable mate-
rials for the components include metallic materials such as
aluminum, stainless steel, carbon steel, titanium, magnesium,
and alloys thereof; and non-metallic materials such as carbon
fiber composites, plastics and fiber reinforced plastics. Addi-
tionally, face 12 may be constructed so that it may be dispos-
able such as by having a selected wear rate that requires the
face to be replaced after a predetermined amount of use.
Suitable materials for body 16 include, but are not limited to,
stainless steel, carbon steel, titanium, aluminum and alloys
thereof and portions may be constructed from materials hav-
ing greater density such as lead, tungsten, gold, or silver to
provide a desired mass distribution.

[0036] Inanother embodiment, shown in FIG. 4, a golf club
head 40 includes an alternative configuration of the fastening
features for a face 52, a body 56 and a sole member 58. In
particular, the fastening features are oriented so that they are
not visible on the ball striking surface of the golf club head.
For example, body 56 includes a plurality of apertures 60
located generally around a back cavity 62 of the golf club
head that are configured to receive fasteners 61. Sole member
58 also includes apertures 64 that are aligned with corre-
sponding apertures in body 56 and are configured to receive
fasteners 61. Face 52 includes a plurality of threaded bores
that are engaged by the fasteners to retain face 52 and sole
member 58 coupled to body 56.

[0037] A plurality of sole members and faces may be pro-
vided and removably coupled to the body so that a plurality of
configurations of the golf club head may be created. Combi-
nations of a face and a sole member may be provided so that
the overall mass of the golf club head may be held constant
while the mass is shifted to different portions of the golf club
head. For example, a combination having a lightweight face
and a heavy sole member may be provided in addition to a
combination having a heavy face and a lightweight sole mem-
ber while each combination has the same overall mass.
[0038] Additionally, a plurality of sole members may be
provided having different masses and/or weight ports or cavi-
ties so that mass may be added or removed from the golf club
head. Furthermore, a plurality of sole members may be pro-
vided having different shapes including bounce surfaces,
heel/toe relief, and camber. In another example, shown in
FIG. 5, sole member 66 provides an alternative bounce sur-
face that includes a plurality of rails 67 separated by a central
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depression 68. In the illustrated embodiment, the rails 67
converge from the trailing edge to a front edge of the sole
member. Rails 67 are positioned so that they are approxi-
mately equidistant from the heel to toe center of the sole of the
golf club head. Each rail 67 defines a ground contact surface
69 that is offset relative to the remainder of the sole member
so that when sole member 66 is installed in a golf club and the
golf club is placed at address, the ground contact surfaces
define the lowest portions of the golf club. It should be appre-
ciated that any number of rails may be included in the sole
member, or the sole member may include a single rail that
may further be located centrally on the sole member. More-
over, the rails need not be convergent toward the leading edge,
and may alternatively be divergent in that direction or parallel
in a forward/aft direction. Additionally, rather than including
rails, the sole member may only include one or more depres-
sions so that portions of the lower sole surface are offset
toward a top line portion of the club head relative to the
remainder of the lower sole surface.

[0039] Moreover, a plurality of different faces may be pro-
vided that include a plurality of different configurations. The
configurations may alter any attribute of the face and/or the
club head, such as spin generation and mass distribution. For
example, the plurality of different faces may have different
masses, hardness, groove configurations, materials, machine
patterns, roughness, coatings and/or surface treatments.
[0040] Moreover, a plurality of bodies may be provided.
The plurality of bodies provide alternative configurations for
various physical attributes. Those physical attributes include
the amount of offset, loft, lie, bounce, sole width/shape, mass
distribution, hosel length, topline thickness, etc.

[0041] Referring now to FIGS. 6-9, another embodiment of
a golf club including a removable sole member will be
described. In the present embodiment, golf club head 70 has
a muscle-back configuration and includes a body 72, a sole
member 74 and a fastener 76. Fastener 76 extends through an
aperture included in body 72 and engages a bore 78 included
in sole member 74 so that sole member 74 is releasably
coupled to body 72.

[0042] In the muscle-back configuration of golf club head
70, the mass of body 72 is generally distributed more evenly
horizontally across the club head from a heel portion 80 to a
toe portion 82 compared to the previously described cavity-
back configuration. However, the mass of body 72 is concen-
trated vertically below the geometric center in a muscle por-
tion of the club head that includes a sole portion 84. Above the
muscle portion, in the upper portion of the golf club head, the
mass of body 72 is evenly distributed to a top line portion 86.
Body 72 also includes a hosel 88 for attaching a golf club
shaft.

[0043] The muscle portion of the golf club head is config-
ured to receive and to be removably coupled to sole member
74. In particular, a portion of the muscle back portion is
configured to provide a receptacle for sole member 74. The
receptacle is generally defined by a heel side wall 98, a toe
side wall 100, a top wall 99 and a base wall 101 and is formed
as atapered slot 90 that is tapered so that it narrows toward top
wall 99 and fastener 76. Slot 90 also includes a peripheral
undercut formed by a plurality of undercuts 104, 105, 106.
Preferably, the undercuts are aligned in a plane that is parallel
to a ball-striking face of golf club 70.

[0044] Sole member 74 is shaped to complement the shape
of the receptacle, slot 90. In particular, sole member 74 is
generally wedge-shaped and includes side walls that gener-
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ally converge from a leading edge 96 to a trailing edge 94. In
the present embodiment, slot 90 and sole member 74 are
shaped so that as fastener 76 is tightened, sole member 74 is
drawn into forcible abutment with aheel side wall 98 and a toe
side wall 100 of slot 90.

[0045] A plurality of flanges, including heel flange 107, toe
flange 108, and top flange 109 are included on sole member
74 that slidably engage the peripheral undercuts of slot 90. In
the illustrated embodiment, the undercuts of slot 90 and the
flanges of sole member 74 are oriented so that sole member 74
is slidably received in slot 90 in a direction from the leading
edge to the top line and parallel to the ball-striking face so that
base wall 101 of slot 90 slides against a base wall 95 of sole
member 74. It should be appreciated that the undercuts and
flanges may be provided around any portion of the perimeters
of the slot and the sole member. As shown, those features are
located onthe heel side, the toe side and the top side ofthe slot
and sole member, but it should be appreciated that they may
be included on only the heel and/or toe sides or only on the top
side if desired.

[0046] Preferably, the interface between sole member 74
and slot 90 is selected to minimize the forces placed on
fastener 76 during use of the golf club. In particular, the
interface is configured so that during impact between the golf
club and the playing surface and between the golf club and a
golf ball the forces are predominantly transferred directly
between body 72 and sole member 74, rather than through
fastener 76. For example, the engagement of the undercuts
and flanges provide a direct load path between the sole mem-
ber and the body.

[0047] The sole member may be constructed as a single,
homogeneous component or it may have a multi-piece and/or
multi-material construction. In another example, shown in
FIG. 10, a sole member 110 includes a multi-piece and multi-
material construction. Generally, sole member 110 includes a
body member 112 and an insert 114.

[0048] Sole member 110 is shaped to complement the
shape of slot 90 of body 72. In particular, sole member 110 is
generally wedge-shaped and has an overall fore to aft width
that generally decreases from a trailing edge 116 to a leading
edge 118 and an overall heel to toe length that generally
increases from trailing edge 116 to leading edge 118. In the
present embodiment, slot 90 and sole member 110 are shaped
so that as fastener 76 is tightened in bore 120, sole member
110 is drawn into forcible abutment with a heel side surface
98 and a toe side surface 100 of slot 90.

[0049] Referring now to FIGS. 11 and 12, a golf club head
130 has a muscle-back configuration and includes a body 132
having a ball striking surface 133, aninsert (e.g., sole member
134) and a plurality of fasteners 136. Each of fasteners 136
extends through an aperture included in body 132 and
engages a bore included in sole member 134 so that sole
member 134 is releasably coupled to body 132.

[0050] In the muscle-back configuration of golf club head
130, the mass of body 132 is generally distributed more
evenly horizontally across the club head from a heel portion
138 to a toe portion 140 compared to the previously described
cavity-back configuration. However, the mass of body 132 is
concentrated vertically below the geometric center in a
muscle portion of the club head that includes a sole portion
134. Above the muscle portion, in the upper portion of the
golf club head, the mass of body 132 is evenly distributed to
atop line portion 142. Body 132 also includes a hosel 144 for
attaching a golf club shaft.
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[0051] The muscle portion of the golf club head is config-
ured to receive and to be coupled to sole member 134. In
particular, a portion of the muscle back portion is removed to
provide a receptacle for sole member 134. The receptacle is
formed as a channel 146 that extends through the muscle back
portion and a portion of the upper portion of the golf club
toward top line portion 142.

[0052] Channel 146 is formed by a base wall 148, a heel
side wall 150 and a toe side wall 152. Base wall is a substan-
tially planar wall that is approximately parallel with ball
striking surface 133. Heel side wall 150 and toe side wall 152
are each angled relative to base wall 148 so that channel is
wider in a heel to toe direction at a trailing edge 154 of the golf
club head than adjacent a leading edge 156 so that they each
define a draft angle o, shown in FIG. 12.

[0053] Sole member 134 is received within channel 146
and is coupled to body 132 using fasteners 136. Sole member
134 includes a base wall 158, a heel side wall 160, a toe side
wall 162, a sole wall 164, and an aft wall 166. Base wall 158
forms a generally curved or planar surface that abuts base wall
148 of channel 146 when sole member 134 is engaged with
body 132. Each of heel side wall 160 and toe side wall 162 is
angled relative to base wall 158 by an angle 3. Preferably,
angle § has a magnitude that is less than the magnitude of
angle o so that there is an angled gap 168 having an angle A,
corresponding to the difference between angles o and f,
between the adjacent side walls of sole member 134 and
channel 146. Fasteners 136 are oriented in a heel to toe
direction so that tightening fasteners 136 reduces the size of
gap 168 and places the ball-striking surface 133 in tension. In
embodiments utilizing a curved base wall 148, the wall is
preferably cylindrical with a radius of curvature greater than
#iHHHHE | Inventors: please provide radius of curvature range].
In the present embodiment, tension is applied across the face
in a heel to toe direction, but it should be appreciated that the
receptacle and the insert may be oriented to provide any
desired tension orientation.

[0054] The insert may include features to alter the mass of
the insert while providing an outer profile that matches the
remainder of the golf club head body. For example, sole
member 134 includes a weight insert 170 that increases the
mass of sole member 134 so that golf club head 130 has a
desired overall mass. It should be appreciated that any mass
altering features may be included, such as weights and cavi-
ties so that the mass of the insert may be increased or reduced.
[0055] The apertures included in body 132 that receive
fasteners 136 extend generally in a heel to toe direction and
intersect channel 146.

[0056] [Describe Different Types of Clubs and Wedges
being Generally Iron-Type Clubs]

[0057] While it is apparent that the illustrative embodi-
ments of the invention disclosed herein fulfill the objectives
stated above, it is appreciated that numerous modifications
and other embodiments may be devised by those skilled in the
art. Elements from one embodiment can be incorporated into
other embodiments. Therefore, it will be understood that the
appended claims are intended to cover all such modifications
and embodiments, which would come within the spirit and
scope of the present invention.

We claim:

1. A golf club, comprising:

a body member defining a sole cavity and including a
hosel,;
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a face member coupled to the body member and defining a
ball-striking surface;

a sole member including a bounce surface, wherein the sole
member is received in the sole cavity so that the bounce
surface is exposed and forms a lower most location of the
golf club; and

a plurality of mechanical fasteners coupling the face mem-
ber and the sole member to the body member,

wherein at least one of the mechanical fasteners couples the
face member and the sole member to the body member
such that the body member is sandwiched therebetween.

2. The golf club of claim 1, wherein the face member is
constructed of a first material, the sole member is constructed
of'a second material and the density of the first material is less
than the density of the second material.

3. The golf club of claim 2, wherein the body member is
constructed of a third material that is different than the first
material and the second material.

4. The golf club of claim 1, wherein the face member is
constructed of a first material, the sole member is constructed
of a second material and the density of the first material is
greater than the density of the second material.

5. The golf club of claim 4, wherein the body member is
constructed of a third material that is different than the first
material and the second material.

6. The golf club of claim 1, wherein the sole member
includes a plurality of rails extending from a trailing edge to
a leading edge of the sole member.

7. The golf club of claim 1, wherein the rails converge
toward the leading edge.

8. A golf club, comprising:

a body member including an upper portion, a muscle por-
tion, and a hosel, wherein the body member defines a
cavity disposed in the muscle portion;

a sole member disposed in the cavity; and

at least one mechanical fastener coupling the sole member
to the body member,

wherein the sole member is slid into the cavity in the body
member in a direction parallel to a ball-striking surface
from a leading edge toward a top line.

9. The golf club of claim 8, wherein the cavity includes a
heel side wall that includes first lateral undercut and a toe side
wall that includes a second lateral undercut, and the sole
member includes a heel wall that includes a first lateral flange
that engages the first lateral undercut and a toe wall that
includes a second lateral flange that engages the second lat-
eral undercut.

10. The golf club of claim 8, wherein the cavity includes a
top wall that includes a top undercut and the sole member
includes a top wall that includes a top flange that engages the
top undercut.

11. The golf club of claim 8, wherein the at least one
fastener extends through a portion of the body member and
engages a top wall of the sole member.

12. The golf club of claim 8, wherein sole member defines
a sole member cavity that is enclosed by the body member.

13. The golf club of claim 12, wherein the sole member
comprises a sole member body and a sole insert, and the insert
is disposed within the sole member cavity and is constructed
from a material that is different than the sole member body.

14. A golf club, comprising:

a body member including an upper portion, a muscle por-
tion, a hosel and a channel extending through the muscle
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portion, wherein the channel is defined by a heel side
channel wall, a toe side channel wall and a base channel
wall;

a sole member disposed in the channel and including a heel
side wall, a toe side wall and a base wall, wherein the
base wall abuts the base channel wall, wherein the heel
side wall is angled relative to the heel side channel wall
to form a heel side angular gap, and wherein the toe side
wall is angled relative to the toe side channel wall to
form a toe side angular gap; and

aplurality of mechanical fasteners coupling the sole mem-
ber to the body member, wherein a first fastener extends
across the heel side angular gap and a second fastener
extends across the toe side angular gap.

15. The golf club of claim 14, wherein the base channel

wall is planar and the base wall of the sole member is convex.

16. The golf club of claim 15, wherein the base wall of the

sole member is cylindrical.
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17. The golf club of claim 14, wherein the channel extends
through at least a portion of the upper portion of the body
member toward a top line of the golf club head.

18. The golf club of claim 14, wherein the body member is
constructed of a first material and the sole member is con-
structed from a second material having a density that is less
than a density of the first material.

19. The golf club of claim 14, wherein the body member is
constructed of a first material and the sole member is con-
structed from a second material having a density that is
greater than a density of the first material.

20. The golf club of claim 14, wherein the sole member
comprises a sole member body and a sole insert, and the insert
is constructed from a material that is different than the sole
member body.



