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The present invention provides an iron-type golf club head comprising a primary cavity that is approximately parallel to the ground
when the club head Is resting at normal address. A secondary cavity, positioned within the primary cavity, has a bottom wall that is
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(57) Abrege(suite)/Abstract(continued):
approximately parallel to the club face and is positioned above the club head sole. An Interior wall that forms the secondary cavity Is
uniform in height while increasing in width in a bottom segment thereof.
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ABSTRACT
The present invention provides an iron-type golf club head comprising a primary cavity
that 1s approximately parallel to the ground when the club head is resting at normal address. A

secondary cavity, positioned within the primary cavity, has a bottom wall that is approximately
parallel to the club face and is positioned above the club head sole. An interior wall that forms

the secondary cavity is uniform in height while increasing in width in a bottom segment thereof.
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IRON-TYPE GOLF CLUB HEAD

BACKGROUND OF THE INVENTION

[001] The present invention relates generally to golf equipment and, 1n .particular, to an
1ron-type golf club head.
[002] Over the past several years, golf club designers have attempted to improve iron-

type golf club heads by, for example, lowering the center of gravity, minimizing unwanted
vibration, and/or generally enhancing feel. For example, polymeric weighting elements disposed
in the backside of “cavity-backed” iron heads have been employed in an attempt to achieve such
attributes. While such designs have accomphished a certain level of success 1in lowering the
center of gravity, minimizing unwanted vibration, and/or enhancing feel, the dimensions and
placement of such weighting elements (and the geometry of the perimeter weighting elements
that, 1in part, form such “cavity-backed” iron heads) have not been fully optimized. Thus, a need
exists for iron-type golf club heads which comprise improved perimeter weighting characteristics

and enhanced positioning of weighting elements disposed in the backside of such golf club

heads.
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[003] According to a first aspect of the présent
invention, an iron-type golf club head is provided, which

comprises a primary cavity formed by at least one perimeter

weighting element and a secondary cavity formed by an
£ interior wall positioned within the primary cavity.

Preferably, the interior wall is approximately uniform 1n

height (i.e., from the bottom wall of the primary cavity to

the top of the interior wall). In certain embodiments, the

interior wall comprises a top segment which i1s approximately
10 uniform in width. According to another aspect of the

invention, the interior wall further comprises a pair of

"

bottom segments which are integral with the sole of the golt

club head and, preferably, increases in width as they

approach the sole.

F

15 [004] According to a further aspect oL the present

invention, an iron-type golf club head is provided that
comprises: (a) a front face arranged for impacting a golf
ball; (b) a primary cavity formed by at least one perimeter
weighting element, wherein such perimeter weighting element
20 comprises a top rail and a bottom rail; and (c) a secondary
cavity formed by an interior wall positioned within the

primary cavity, whereiln such interior wall comprises a top

segment and a pair of bottom segments. In certailn preferred

embodiments, the top and bottom rails of the perimeter

25 weighting element preferably each have a surface that faces

”

the interior of the primary cavity, wherein either (or both)

of such surfaces is preferably approximately parallel to the

ground when the golf club head is resting at normal address.

In other words, a line that runs tangential along the

’
—

30 interior surface of, for example, the center portion of the

bottom rail is approximately parallel tO the ground when the

club head is at address.
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[005] In such preferred embodiments, the secondary

cavity has a bottom wall that is preferably approximately

g

parallel to the plane of the front face. In such

embodiments, the secondary cavity bottom wall is preferably
approximately equal distance from the front face at the heel

and toe ends of the secondary cavity.

According to a further aspect of the present
invention, there is provided an iron-type golf club head
comprising: a body having a backside which includes a
primary cavity, wherein the primary cavity 1s formed by at
least one perimeter weighting element and wherein the

primary cavity has a bottom wall; and a secondary cavity

formed by an interior wall positioned within the primary
cavity and in contact with the bottom wall thereof, wherein

the interior wall has heel and toe ends, whereiln the

interior wall is approximately uniform in height between 1its

heel and toe ends when measured from the bottom wall of the
primary cavity while increasing in width near its heel and
toe ends in order to form mass concentrations adjacent its

heel and toe ends.

According to another aspect of the present
invention, there is provided an iron-type golf club head
comprising: a body having a backside which includes a sole
and a primary cavity, wherein the primary cavity has a
bottom wall, wherein the primary cavity 1s formed by at
least one perimeter weighting element; and a secondary
cavity positioned above the sole, wherein the secondary
cavity is formed by an interior wall positioned within the
primary cavity in contact with the bottom wall thereof,
wherein the interior wall has heel and toe ends, wherein the

interior wall is approximately uniform in height between 1its

heel and toe ends when measured from the bottom wall of the

primary cavity and includes (i) a top segment which 1s
3
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approximately uniform in width and (11) a pair of bottom
segments located at opposite ends of the top segment which
are 1ntegrally formed with the sole and increase 1n width as

they approach the sole.

According to still another aspect of the present
invention, there 1is provided an iron-type golf club head
comprising: a front face; a primary cavity formed by at
least one perimeter weighting element, wherein the primary
cavity has a bottom wall, wherein the perimeter weighting
element i1ncludes at least one top rail and at least one
bottom rail, wherein the bottom railil comprises a surface

that faces the 1nterior of the primary cavity, wherein the

surface 1s approximately parallel to the ground when the
golf club head 1s resting at normal address; and a secondary
cavity formed by an interior wall positioned within the
primary cavity in contact with the bottom wall thereof,
wherein the i1interior wall has heel and toe ends, wherein the
interior wall 1s approximately uniform in height between its
heel and toe ends when measured from the bottom wall of the

primary cavity while increasing in width near its heel and

‘toe ends, and wherein the secondary cavity has a bottom wall

that 1s approximately parallel to the plane of the front

face.

3a



CA 02552585 2009-03-18

08319-178
DESCRIPTION OF THE DRAWINGS
. [006] - Fig. 1 1s a perspective view of a golf club head according to the present imnvention;
[007) Fig. 2 1s a toe end view of a the golf club head shown m Fig. 1;
[008}]  Fig. 3 1s a heel end vView 6f the golf club head shown in Fig. 1;
[009]  Fig. 4is atop view of the golf club head shown in Fig. 1;
[010] Fig. 5 is arear elevational view of the golf club-head shown in Fig. 1;
| .[01 1]  Fig. 61s a front elevational view of the golf club head shown in Fig. 1;
- [012] Fig. 7 1s another perspective view of the golf club head shown in Fig. 1;
[013] Fig. 8 is a perspective view of another golf club head according to the present
invention; .
[014] Fig. 9 includes heel and toe end views of the golf club head shown in Figure 8;
[015] Fig. 10 1s aﬁother rear elevational view (similar to Fig. 5) of the golf club head
shown in Fig. 1; and
[016} Fig. 11 1s back perspective view of the golf club head' shown 1n Fig. 1.

3b
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DESCRIPTION OF THE INVENTION
[017] . Referring to Figs. 1-11, an iron-type golf club head 1 includes a body 2 and a
hosel 3 for receiving one end of a shaft (not shown). The body 2 has a heel end 4 and a toe end
5 . The club head 1 has e ﬁont-'face 6 arranged for impactirlg a golf ball, Which extends between
the heel and toe ends 4, S. The front face 6 is, preferably, provided with a plurality of grooves.
[018] In addition, the club head 1 has a backside 7 oppostte the front face 6. The

- backside 7 of the club head 1 in the present invention comprises a pritnary cavity formed by a
perimeter weighting element 8. The penimeter weighting element 8,‘ preferably, protrudes
rearwardly away from the front face 6 of the club head 1 , which defines the primary cavity in the
backside 7 of the club head 1. The perimeter Weightirlg element‘-S, rypically, includes a top rail 9
and a bottom rail (or “sole”) 10. The pnimary cavity is therefore defined at its upper extremity
by the top rail 9 and at its lower extremjty by the bottom rail (or“sole”) 10. The rOp re.il 9

~extends between the body heel 4 and toe 5 portions along an upper portion of the body 2,
whereas the sole 10 extends between the body heel 4 and roe S portions along the lower portion

of the body 2.

[019] The golf club head 1 of the present invention comprises at least one
secondary cavity 11 in its backside 7 with the secondary cavity 11 positioned within the
primary cavity as disclosed in U.S. Patent No. 6,206,790 to D. J. Kubica et al. The
secondary cavity 11 is formed by at least one interior wall 12, which may, optionally, be
integrally formed with the sole 10 of the club head. In certain preterred embodiments, the
secondary cavity 11 is positioned above the sole 10 within the primary cavity, whereby
mass concentrations 13 may be disposed between the secondary cavity 11 and sole 10. In
certain preferred embodiments, the mass concentraﬁons 13 that are disposed between the
secondary cavity 11 and sole 10 consist of the same material that is used to construct the
golf club head 1. In certain embodiments, such mass concentrations 13 form part of (and
may be integrally formed with) the bottom segments 14 of the interior wall 12. One of the

bottom segments 14 is located adjacent a heel end of the interior wall 12, and the other

4
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bottom segment 14 is located adjacent a toe end of the interior wall 12. In such

embodiments, the mass concentrations 13 would preterably be disposed between the

secondary cavity 11 and sole 10 by virtue of the interior wall 12 Increasing in width as it

approaches the sole 10 as seen in Figs. 1 and 5.

[020] In certain embodiments, the mass concentrations 13 between the secondary cav1tyv.
11 and sole 10 intersect and are mtegrally formed with the sole 10. It will be understood by
- those of ordmary skill 1n the art that such mass concentratlons 13 may eXh.lblt any number of
contours, shapes and sizes. In certain preferred embodlments the mass concentratlons 13 are
mtegral with or part of the bottom segment of the interior wall 12 whilc mtcrscctmg and bcmg

formed integrally with the sole 10. It should be understood by those skilled in the art, however,

that in .cettain alternative embodiments such mass concentrations 13 do not Intersect the sole 10.

[021] In certain preferred embodiments, the invention provides that the interior

~ wall 12, or segment thereof (such as the top segment of such interior wall 12), forming the
secondary cavity 11 is substantially uniform in hei ght 17. More particularly, the

“height” 17 of the interior wall 12 refers to the approximate distance measured from the
bottom wall 24 of the primary cavity to the outer surface of the interior wall 12 (i.e., the
surface furthest from the bottom wall 24). In certain embodiments, the entire interior

wall 12 is substantially uniform in height 17, whereas in other embodiments only a
segment thereof is substantially uniform in height 17, such as the top segment of such

interior wall 12 (i.e., the segment that is closest to the top rail 9).

[022] In other embodiments, the top segment of the interior wall 12 is substantially

-~ unmiform in width. In such embodiments, the “top segment of the wall,” “top segment of the

interior wall,” or like phrases refers to that segment of the wall 12 which is generally closest to
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the top rail 9, such as the segment 23 identified in Figs. 1 and?. Of course, depending on the
‘geometry of the secondary cavity 11 and golf club head 1, the top segment of the wall 23 may

comprise dlfferent lengths, heights, W1dths and other dlmensmns Thus the top segment of the

wall 23 shown and described herem 1s provided for purpose of illustration only.

[023] Still more specifically, referring to Figs. 1 and 5, the top segment 23 of the
interior wall 12, in certain embodiments, may be substantially uniform in width from its
heel end 15 to its toe end 16. As shown, the top segment 23 of the interior wall 12
cbmprises a side that faces the inside of the secondary cavity 11 and a side that faces the
interior of the primary cavity. The “width” of the top segment 23 of the interior wall 12,
as used herein, refers to the approximate distance between the two sides that form the

interior wall 12 (near its most distal surface, i.e., the surface most distant from the club

face 6 and/or bottom wall 24).

- -dimensions of the secondary cavity 11, and the loft of the club head 1. ‘Thus, the invention
- éhould not be ﬁmited to a golf club head comprising an interior wall 12 having a particular
‘height and/or width. Rather, the invention provideé that the height 17 of the interior wall 12 (or
segment thereof) is substantially uniform and, incértain embodiments, the width of such interior
.wall 12 (or segment thereof) is also substantially uniform from its heel end 15 to 1ts toe end 16.
[025] In certain embodiments, the approximate width of the interior wall 12 near its
most distal s.urface may be less than the approxirhate widtﬁ near the most proximate surface (i.e.,

the surface of the interior wall 12 closest to the club face 6). In certain alternative embodiments,

the width of the interior wall 12 may be approximately uniform along the height 17 of the wall

- 12. The invention provides that, in certain embodiments, the width of the interior wall 12, along

6
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any particular location of its height 17, is substantially uniform from its heel end 15 to its toe end
16.

[026] In certain preferred embodiments, the invention provides that the primary cavity
1s approximately parallel to the ground at normal address. More particularly, referﬁng to Fig. 10,
the approximate center portion 21 of the bottom rail 10 is approximately parallel to the ground at
normal address. Still more particularly, in certain embodiments, an axis 22 running tangential to
the surface 25 of the bottom rail 10 (near the approximate center of such rail 10) is
approximately parallel to the ground at normal address. The invention provides that the surface
25 of the bottom rail 10 (and/or portion thereof, such as the center portion 21) is, preferably,
approximately parallel to the ground at normal address. The invention further provides that other
surfaces of the perimeter weight element 8 may, optionally, be approximately parallel to the

- ground at normal address. For example, the invention provides that the surface 26 of the top rail
9 may, optionally, be approximately parallel to the ground at normal address. More particularly,
in certain embodiments, an axis 22 running tangential to the surface 26 of the top rail 9 (near the
approximate center of such rail 9) may, optionally, be approximately parallel to the ground at
normal address. Thus, for example, the invention provi'des that the surface 25 of the bottom rail
10, surface 26 of the top rail 9, other surfaces of the perimeter weight element 8, and/or any
combination of the foregoing may be approximately parallel to the ground at normal address.
[027] In certain preferred embodiments, the secondary cavity 11 has a bottom wall 19
that 1s approximately parallel to the plane 18 of the golf club face 6 (Fig. 2). More particularly,
in certain embodiments, the plane of the bottom wall 19 of the secondary cavity ’11 is
approximately parallel the plane 18 of the golf club face 6. For example, referring to Figs. 2, 7

and 8, 1n certain preferred embodiments, an axis running tangential to the bottom wall 19 of the
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| secondary cavity 11 (i.e., the surface facing the interior of the secondary cavity) 1S approximately
parallel to an axis running tangential to the plane 18 of the golf club face 6. To further 1lustrate
such embodiments, referring to Figs. 2, 7 and 8, an axis 20 running approxima_tely perpendicular
th‘rough' the bottom wall 19 of the secondary cavity 11 would further run approximately
perpendicular to the plane 18 of the golf club face 6. In such-embodiments the interior of the

secondary cavity 11 (or the bottom wall 19 of the secondary cavity 1 1) 1s, preferably,

approxmatcly equal distance from the club face 6 at its heel and toe ends

[028] ~ Still further, in certain related embodiments, the interior wall 12 is
approximately perpendicular to the back wall 24 and/or plane 18 of the golf club face 6.

More partlcularly, for example, an axis running tangential to the interior surface of the

1029] Preferably, the secondary cavity 1.1 1s capable of receiving a weight adjustment
member as disclosed in U.S. Patent No. 6,206,790 to D. J. Kubica et al. The weight adjustment
member (not sbown) may comprise, for example, a substantially linear back-side, which is
disposed within a cavity 11 in the backside 7 of the golf club head .1. In other embodiments, the
welight adjustment members may comprise depressions, protrusions, or exhibit other geometries
to accommodate the secondary cavity 11 and/or the golf club head 1. Of ccurse, the eXtcrior

surface of the weight adjustment members may, optionally, comprise any number of shapes and

designs, and are not limited to those shown and described herein.
[030] Additionally, those of skill in the art will appreciate that the weight adjustment
member (and corresponding secondary cavity 11) may, optionally, exhibit a plurality of shapes

and sizes to provide for the different shaped club heads that comprise a set of golf clubs. In

8
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particular, because the club heads that comprise a set of golf clubs often vary in, among other
things, size, loft, and perimeter weighting, the size, shape and geometry of the weight adjustment
members (and corresponding secondary cavity 11) may be designed to accommodate for such
variability in club heads in a set of golf clubs. Still further, the weight adjustment members may
exhibit a plurality of different weights and densities. The weight and/or density of the weight
adjustment members may be desi gned to affect any number of attributes of the club head,
namely, swing weight, vibration absorption capacity, and center of gravity location. The weight
adjustment members of the present invention may be disposed and secured within the secondary
cavity 11 using any suitable adhesive, such as epoxy, or adhesive tape.

[031] The golf club head of the present invention may be constructed of any maternal

- known in the art to be useful in making iron-type golf club heads. Furthermore, the iron-type
golf club head of the present invention is not restricted to specific iron heads or the head designs
shown and described herein. For example, the golf club head of the present invention may

exhibit any degree loft, which includes a 1-iron or 2-iron through any type of wedge.

[032]
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CLAIMS:

1. An 1ron-type golf club head comprising:

a body having a backside which includes a primary
cavity, wherein the primary cavity is formed by at least one
perimeter weighting element and wherein the primary cavity

has a bottom wall; and

a secondary cavity formed by an interior wall
positioned within the primary cavity and in contact with the
bottom wall thereof, wherein the interior wall has heel and

toe ends, wherein the interior wall is approximately uniform

1n height between its heel and toe ends when measured from

the bottom wall of the primary cavity while increasing in
width near its heel and toe ends in order to form mass

concentrations adjacent its heel and toe ends.

2. The golf club head of claim 1, further comprising
a sole and wherein the secondary cavity is positioned above

the sole.

3. The golf club head of claim 2, wherein the
interior wall comprises a top segment and a pair of bottom
segments, whereiln one of the bottom segments is located

adjacent the heel end of the interior wall and wherein the

other bottom segment is located adjacent the toe end of the
interior wall, wherein each bottom segment increases in

width as i1t approaches the sole.

4 . The golf club head of claim 3, wherein each bottom

it

segment of the interior wall is integrally formed with the

sole.

5. The golf club head of claim 3, wherein the top

segment of the interior wall is approximately uniform in

width.
10
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0. The golf club head of claim 2, wherein the mass

P

concentrations are disposed near the intersections of the

interior wall and the sole.

7. The golf club head of claim 6, wherein the mass
S concentrations are formed integrally with the wall, the sole

and the bottom wall of the primary cavity.
8 . An iron-type golf club head comprising:

a body having a backside which includes a sole and
a primary cavity, wherein the primary cavity has a bottom
10 wall, wherein the primary cavity is formed by at least one

perimeter weighting element; and

a secondary cavity positioned above the sole,
wherein the secondary cavity is formed by an interior wall
positioned within the primary cavity in contact with the

15 Dbottom wall thereof, wherein the interior wall has heel and
toe ends, wherein the interior wall is approximately uniform

1n height between its heel and toe ends when measured from

Che bottom wall of the primary cavity and includes (i) a top

segment which 1s approximately uniform in width and (ii) a
20 palir of bottom segments located at opposite ends of the top

segment which are integrally formed with the sole and

increase in width as they approach the sole.

9. An iron-type golf club head comprising:

a front face:

25 a primary cavity formed by at least one perimeter
welghting element, wherein the primary cavity has a bottom
wall, wherein the perimeter weighting element includes at
least one top rail and at least one bottom rall, wherein the
bottom rail comprises a surface that faces the interior of

30 the primary cavity, wherein the surface is approximately
11
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parallel to the ground when the golf club head is resting at

normal address; and

a secondary cavity formed by an interior wall
positioned within the primary cavity in contact with the
bottom wall thereof, wherein the interior wall has heel and
toe ends, whereiln the interior wall is approximately uniform
1n height between its heel and toe ends when measured from
the bottom wall of the primary cavity while increasing in
width near its heel and toe ends, and wherein the secondary
cavity has a bottom wall that is approximately parallel to

the plane of the front face.

g

10. The golf club head of claim 9, wherein the

interior wall comprises a top segment and a pair of bottom

segments, whereln the top segment is approximately uniform

in width.

11. The golf club head of claim 10, wherein each of

the bottom segments increases in width as it approaches the

bottom rail.

12. The golf club head of claim 11, wherein each of
the bottom segments is integrally formed with the bottom

rail.

13. The golf club head of claim 9, wherein the

interior wall is approximately perpendicular to the front

face.

14. The golf club head of claim 9, wherein the top

rail comprises a surface which faces the interior of the

primary cavity and which is approximately parallel to the

ground when the golf club head is resting at normal address.

15. The golf club head of claim 3, wherein the top

segment of the interior wall has a curvilinear shape.
12
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16. The golf club head of claim 15, wherein the bottom
segments of the interior wall are disposed at opposite ends

of said curvilinear shape.

17. The golf club head of claim 16, wherein the

secondary cavity has an elliptical shape.

18. The golf club head of claim 11, wherein the top

segment of the interior wall has a curvilinear shape.

19. The golf club head of claim 18, wherein the bottom
segments of the interior wall are disposed at opposite ends

of said curvilinear shape.

20. The golf club head of claim 19, wherein the

secondary cavity has an elliptical shape.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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