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Docket No. 11356928-0413

IRON-TYPE GOLF CLUBHEAD

(v) INVY D

The present invention relates to iron-type golf
clubs. -

There have been many proposals in the past for
improving the performance of golf irons, by redistributing
the mass of the clubhead relative to the center of the club
face. One type of such club is the so-called cavity-back
iron, in which a cavity is formed in the rear surface of
the blade, such that most of the clubhead mass i=
distributed around the periphery of the blade, i.e.,
extends around the top and bottom edges, the toe, and the
heel. |

In my prior U.S. patent No. 5,326,106, I proposed
a golf iron in which the blade and the hosel and junction
(the latter being a generally curved portion connecting the
hbsel with the blade) are separﬁte elements, in contraét to
a conventional clubhead in which the hosel, junction, and
blade are one piece. By doing so, it is possible to make
the hosel and junction piece of a 1ighter'material'th$n the
blade, and to transfar weight to the blade where it is more

effactive.
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i mprovi ng the performance of golf irons, by redistributing the mass of the
cl ubhead relative to the center of the club face. One type of such.club is
the so-called cavity-back iron, in which a cavity is faormed in the rear
surface of the blade, such that nost of the clubhead mass is distributed
around the periphery of the blade, i.e., extends around the top and bottom
edges, the toe, and the heel. In ny prior U S. patent No.
5,326,106, | proposed a golf iron in which the blade and the hosel and
junction (the latter being a generally curved portion connecting the
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U.S. patent No, 5,222,734 discloses anocther way
in wvhich weight in the hosel can be reduced and shifted to

the club head, by employing an iron having a short hosel.

BEUMMARY OF THE JINVENTION

The present invention is a cavity-back golf iron
clubhead in which weight is substantially reduced in the
junction area, but which does not reguire that the clubhead
be made of two separate pieces or use a shortened hosel.
Moreover, in accordance with the present invention weight
is redistributed in a manner to shift the center of gravity
‘of the clubhead toward the toe. .

Studies have shown that a typical golfer tends to
strike the ball not in the geometric center of the club
face, Rather, the average striking location is toward the
toe. The present invention thus relocates the center of
gravity to a position approximating the average location of
ball impact, and thereby makes it easier for the average
golfer to hit a good shot.

- More particularly, a clubhead according to the
invention includes a hosel, a blade, and a junction
connecting the hosel and blade. A cavity is formed in the

rear surface of the blade. A cavity is also formed in the
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4 .
hosel with the bl ade) are separate elenents, in contrast to a conventiona
cl ubhead in which the hosel, junction, and blade are one piece. By doing
S0, it is possible to nmake the hosel and junction piece of a |lighter
material than the blade, and to transfer weight to the bl ade where it is
nore effective. 2

Docket No. 1135928-0413

rear surface of the junction, preferably coextensive with
the blade cavity.

Preferably, a graduated weight pad is disposed in
the blade cavity. The weight pad has increasing thickness,
and thereby mass, in the direction of the toe, to relocate

% the center of gravity toward the toe. The graduated weight
pad also acts to extend the sweet spot furthar toward the
toe end of the club face. The thickness of the weight pad

| at any given vertical pesition can be varied as well, to

! .move the center of gravity location up or down relative to

| the bottom edge of the clubhead.
| In a further preferred embodiment, the junction
cavity includes a negative weight cutout that extends from
the cavity floor into the body of the junction, which

further reduces the weight of the junction.

For a better understanding of the invention,
reference is made to the rollowing detailed description of
a preferred embodiment, taken in conjunction with the

! drawings accompanying the application.
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U. S. patent No. 5,222,734 discloses another way in which weight in'the
hosel can be reduced and shifted to the club head, by enpteytng-an—+ren———

havi ng a short hosel. _ SUMVARY OF THE | N l;gg’l %ﬂmenkgmkfed

The present invention is a cavity-back golf iron clubhead

is substantially reduced in the junction area, but which d
t hat .t he cl ubhead be nmade of two separate pieces or use a

Mor eover, in accordance with the present invention weight
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BRIEF DESCRIPTION QOF THE DRAWINGS

Figs. 1—4'are front, rear, heel end, and top
views, respectively, of a golf clubhead according to the
invention;

Fig. 5 is a sectional view of the clubhead, taken
through lines 5-5 of Fig. 2;

Figs. 6-8 are front, rear, and heel end Qiews,
respectively, of an alternative embodiment;
| Fig, 9 is é sectional view of the clubhead, taken
through lines 9-9 of Fig. 7;

Figs. 10-11 are a rear views of two additional
embodiments;
| Fig. 12 is a bottom view of the clubhead of Figs.
. 1=8; and

Fig. 13 is a rear view of the clubhead of Figs.

1-5, illustrating a coordinate measuring system.
| | ETAILED DESCRIPTION OF PREFERRED DIMEN

Referring to Figs. 1-5, a golf clubhead 10
includes a blade 12, a hosel 14, and a junction 16. The
junction 16 is the area between broken lines J1-J2, shown
in Pigs. 1-2 and 4, and generally is the curving portion of
the clubhead 10 that transitions from the blade, having a

-q-
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Is redistributed in a manner to shift the center of gravity of the

cl ubhead toward the toe. St udi es have shown that a typical

golTer tends to strike the ball not in the geonetric center of the club
face. Rather, the average striking location is toward the toe. The present
I nvention thus relocates the center of - gravity to a position approximting
the average location of ball inpact, and thereby nakes it easier for the
average golfer to hit a good shot. More particularly, a

cl ubhead according to the invention includes a hosel, ‘a blade, and a
junction connecting the hosel and blade. A cavity is fornmed in the

Docke.t_ No. 1135928-0413

generally planar club face 18, to the hosel 14. The
junction/blade boundary J1 is perpendicular to the grooves
20 and is located whers the club face starts to diverge
from flat. Normally, the boundary J1 between the blade and
junction EOrresponds to the heel end edges of the club face
grooves 20, but in some clubheads the grooves 20 may not
extend all the way to the junction.

The hosel 14 typically is cyiindrical or tapered,
having a lengitudinal axis that is coaxial with the club
shaft (not shown). The boundary J2 bétween the hosel 14 and
junction 16 is that point where the axis perpendicular to
the instantanecus cross-section bégins to diverge from the
shaft axis. _

The clubhead 10 generally may ke given any
conventional configuration, except in the respects
described below, and therefore need not be described in
detail here. In the example, the clubhead 10 is a one~piece
construction, e.g., made by casting, forging, or any other
suitable method, and has a generally conventional oversize
configuration. The grooves 20 are oriented so as to be
parallel to the ground plane when the blade is resting on
i o . the ground at the correct lie angle. The lowest point on
. the blade, when resting in this position, is designated the

touchpoint 23.

- i
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rear surface of the blade. A cavity is also fornmed in the

3  rear surface of the junction, preferably coextensive with the bl ade
cavity. Preferably, a graduated weight pad is disposed in the
bl ade cavity. The wei ght pad has increasing thickness;

This Sheet Has Been Replaced

Docket No. 1135928-0413

Referring to Figs. 2 and 4, the rear face of the
blade includes a blade cavity 22, which is defined by a
continuous blade perimeter wall 24 extending rearwardly
along the top edge, toe, and bottom edge the clubhead 10.
However, unlike conventional cavity-back clubheads, the
perimeter wall 24 does not enclose the blade cavity 22 at
the heel end of the blade 12. Instead, the perimeter wall
24 joins with.a junction perimeter wall 26 that defines a
Jjunction cavity 28 that is coﬁtinuous with the blade cavity
22. As shown in Fig. 2, the junction cavity 28 initially
extends in the same general direction as the blade cavity,
'but includes a portion 28a that curves upwardly to follow
the upwardly curving junction.

Preferabhly, the cavity floor 32 and junction
cavity floor 29 gach lie at least generally in a plane, and
most preferably the same plane.

Fig. 1 shows the centerline "CL" of the blade,
which extends veftically through the scle touchpoint 23,
i.e., perpendicular to the grooves 20. Fig. 1 also shows
the location of the center of gravity "“CG" of the blade 12.
Preferably, the blade center of gravity "CG" is afrsét from
the centerline CL by a distance "z" which is at least 0.1
inches tcward the toe side of the blade 12.

Referring to Fig. 2, the rear edge 50 of the sole

of the blade 12 preferably includes & pair of flats 52, 54
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and thereby mass, in the direction of the toe, to relocate the center of
gravity toward the toe. The graduated weight pad also acts to extend the
sweet spot further toward the toe end of the club face. The thickness of.
the weight pad at any given vertical position can—be—varied—as—weld—to

nove the center of gravity |ocation up or down rel ative t he _bgtt om edge
of the cl ubhead. In a further preferred gh Shes{Hios Bt “FUnction
cavity includes a negative weight cutout that extends mt ity
floor into the body of the junction, which further r ght of

the junction.
pocket No. 1135928-0413

located on the heel and toe sides, respebtively, of the
blade touchpoint 23, as described further below.

Raferring to Fig. 12, the bottom surface 60 of
the clubhead 10 sole is curved along its length (i.e.,
heel~to-toe direction), énd the hosel 14 is angled s0 that
when the club is held at the correct lie angle, the
clubhead will touch the ground at the touchpeint 23. When -
the clubhead is rest;ng on the ground, the rear edge 50 of
the sole, which is rounded, faces generally away from the
leading edge 62 of the sole. On either side of the
centerline CL, the rear edge 50 includes flat portions 52,
S4, whose surfaces lie forward (i.e., in the direction
toward the leading edge 62) of the rearmost surface of the
rear edge 50.

The flats 52, 54, formed on the rear edge 60 of
the sole, are provided for easier playability. With suach
flats, the =ole edge will not catch upon take-away. Also,
the club head is lie-adjustable at the address position.

Referring to Figs. 2 and 5, the clubhead 10 also

includes a graduated weight pad 30 that extends along the

cavity fleoor 32. The weight pad 30 has a height "h" (see

Fig. 5), in a direction perpendicular to the front face 18
; of the blade 12, that increases from a minimum at near the
heel end of the blade 12, designated 30a in Fig. 2, to a
maximum at the toe end of the blade 12,.designated 305. AS

| -
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For a better understanding of the invention, reference is nmade to the
followi ng detailed description of a preferred enbodi nent, taken in-:
conjunction with the draw ngs acconpanying the application.

4 BRI EF DESCRI PTI ON OF THE DRAW NGS-.—
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shown in Fig. 5, the height "h" at a midpoint between the
heel and toe is less than the height at the toe 30b,
Moreover, the height "h" of the weight pad 30, for any
givan vertical cross-section, is not necessarily uniform
from top to bottom, but may vary, as shown in Fig. 5. In

" the example of Figs. 1-5, the height "h" increases non-
uniformly from the heel to the toe, and also increases from
top to bottem of the clubhead. The weight pad may either be
formed unitary with the blade, or be a separate member
secured to the cavity floor 32.

The junction cavity 28 serves to reduce the

overall weight of the clubhead 10, taking weight from a
region (i.e., the junction) that will not adversely affect
~the power of the club. Insofar as it is generally desijirable

to maintain a conventional clubhead weight, this weight may

be redistributed to the blade 12. By utilizing a graduated
weight pad 30, whose height "h" varies in a.heel-to-toe
direction, and which may optionally vary as well from the
top to the bottom of the clubhead, it is possible to move
the center of gravity "CG" (see Fig. 1) not only in'a_heel—
to-toe direction, but also up or down relative to the
ground. As discgssed above, on average golfers tend to make
contact with the ball closer to the toe, rather than in the
geometric center of the club face 18. Thus, the invention

allows the center of gravity to be moved so that it is
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Flgs 1-4 are front, rear, heel end, and top views, respectively, of a
gol f cl ubhead accordlng to the invention; Fig. 5 1is a sectiona
vi ew of the clubhead, taken through lines 5-5 of Fig. 2; Fi gs.
6-8 are front, rear, and heel end views, respectively, of an alternative
enbodi nment ; Fig. 9 is a sectional V|em10f the clubhead taken

through lines 9-9 of Fig. 7, Figs. 10
i
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coincident with the average ball contact point and so that
the sweet spot is more centered about this location than in
a conventional dlub, reducing the tendency of the clubhead
10 to twist upon ball impact, and providing greater control
and distance. |
The preferred ranges of dimensions of the
clubhead and cavities 32, 28 can be given with reference to
Fig. 13. Fig. 13 ies a rear view comparable to Fig. 2, but
in which the weight pad 30 has been omitted for clarity.
The blade cavity 32 has a length "LC" which represents the
distance, measured along the cavity floor 32 in a direction
perpendicular to J1 (i.e., parallel to the ground when the
club is in the normal lie position), from the line J1 to
furthest point P2 lying within cavity 32.-The blade has a
length "LB", which is the distance from J1 to the point P4
on the blade toe furthest away from Jl, measured in a
direction along the cavity floor 32 perpendicular to line
Jl.
Similarly, the junction cavity 28 has a length

; *LJC" which represents the distance, measured along the
| junction cavity floor 28, perpendicular to line Ji, from J1

to the furthest point P3 within cavity 28. The junction 16

has a length "LJ", which is the distance from J1 to the

point PS on the junction outer surface furthest away from
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enbddinents; Fig. 12 is a bottomview of the clubhead of Figs.

1-5; and Fig. 13 is a rear view of the clubhead of Figs. 1-5,
il l'ustrating a coordi nate neasuring system DETAI LED DESCRI PTI ON
OF PREFERRED EMBODI MENTS Referring to Figs. 1-5, a golf

cl ubhead 10 includes a blade 12, a hosel 14, and a junction 16. The
junction 16 is the area between broken lines J1-J2, showmn in Figs. 1-2 and
4, and generally is the curving portion of :

Docket No. 1135928~0413

J1, measured in a direction along the cavity floor 32
perpendicular to line J1,

As used herein, the lengths "Lcﬁ, »LB*, “LJC“,
and "LJ" all refer to the length measured along the cavity
floor in a direction parallel to the ground when the club
is in its normal lie position. The lengths "LC" and "LB"
represent the distance ketween the junction/blade boundary
J1 and the furthest point lying within the blade cavity and
on the blade toe, respectively. The lengths "LJC" and “LJv
represent the distance between the junction/blade boundary
J1 and the furthest peint lying within the junction cavity
and on the junction outer surface, respectively.

As shown, point P5 does net lie at the extreme
left of the junction 16, due to the fact that the junction
16 is curving away from the plane of the_junction cavity
floor 28, whereas the length LJ is measured in the plane of
the junction cavity floor 28.

The blade cavity 32 preferably has a length "Lc"
of at least 2.75 inches. ihe junction cavity preferably has
a length “LJC" of at least 0.1 inches, such that the blade
cavity and junction cavity have a combined length LJC+LC of
at least 2.85 inches. The blade 12 preferably has a length

"LB" of at least 3.0 inches, and the junction 16 preferably

has a length "LJ" of at least 0.6 inches, such that the
Thxs Sheet Has Been Repl
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t he clubhead 10 that transitions fromthe bl ade, having a

5 generally planar club face 18, to the hosel 14. The junction/bl ade
boundary J1 is perpendicular to the grooves 20 and is |ocated where the
club face starts to diverge fromflat. Normally, the boundary J1 between
t he bl ade and -

Docket No. 1135828=~0413

clubhead has an overall length LJ+LB of at least 3.6
inches.

| In an'exemplary embodiment, the blade cavity 32
has a length "LC" of 2.85 inches, and the junction cavity
za'has a length "LJC" of 0.53 inches, for a combined length
LC+LIC of 3.38 inches. The blade 12 has a length "LB" of
3.1 inches, and the junction 16 has a length "LJ" of 0.61
inches, for a combined clubhead length LB+LJ of 3.71
inches.

The length of the junction cavity "LJC" is
preferably at least 17%, and most preferably at least 50%,
of the length of the junction "1LJ". In the exemplary
enkodiment described above, the junction cavity length
"LIC" is 87% of the junction length "LJ", i.e., extends
along most of the length of the junction.

Also, the combined cavity length LJC+LC is
preferably at least 88%, and most preferably at least 90%,
of the overall clubhead length LJ+LB. In the exemplary
embodiment described above, the overall cavity length

ILJC+LC is 91% of the overall clubhead length 1LJ+LB.

Héasurements were performed on various models of
#S irons comparing the present ihvention,_where the cavity
extends a substantial distance inte the junetion, with

other cavity back clubs, and the results are listed in

Table 1. '
This Sheet Has Been Re'i
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junction corresponds to the heel end edges of the club face grooves 20,
but in sone clubheads the grooves 20 may not extend all the way to the

j unction. The hosel 14 typically is cylindrical or tapered,
having a longitudinal axis that is coaxial with the club shaft (not
shown). The boundary J2 between the hosel 14 and junction 16 is that point
where the axis perpendicular to the instantaneous cross-section begins to
diverge fromthe shaft axis. The cl ubhead 10 generally may be
given any conventional configuration, except in the respects

Docket No. 1135928-~-0413

Table 1
Cavity Clubhead
Length Length
LIC+LC LI+LB Cavity
Club (inches) | (inches) |Percent
Zing 2 2.60 3.60 72
Langert 2.80 : 3.75 75
TPS 2.85 3.65 78
Maxfli VHL 2.70 3.40 79
Lynx Black Cat 2.80 3.50 8o
Burner Bubkble 2.85 3.5% 80
Wilson Staff 3.05 3.65 83
Cobra : 2.85 3.40 84
Mizuno TC29 2.95 3.50 84
Hogan H40 3.00 3.55 84
: : ‘{Cleveland VAS 3.22 3.85 - 84
5 Titleist DCI 3.00 3.50 85
| Tommy A 855 3.00 3.50 85
McGregor Doctor 3.20 3.75 85
Bertha 3.20 3.75 85
Invention 3.38 3.71 91

As shown in the foregoing table, the cavity of
the present invention occupies a substantially greater
portion of the combined blade and junction than is the case
with conventional irons. |

Figs. 6-9 show an alternative embodiment of an
iron 10a having an "inset hosel" l4a. This is another
generally known clubhead configuration, and nesd not be
described in further detail. As shown in Figs. 6-9, in an
.offset husel configuration the junction 16a, which

constitutes the region denoted by broken lines J1-J2,

includes a forwardly extending portion 17 that projects the
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descri bed bel ow, and therefore need not be described in detail here. In
the exanple, the clubhead 10 is a one-piece construction, e.g., nade by
casting, forging, or any other suitable nethod, and has a generally
conventional oversize configuration. The grooves 20 are oriented so as to
be parallel to the ground plane when the blade is resting on the ground
at the correct lie angle. The |owest point on the blade, when resting in
this position, is designated the touchpoint 23.

Docket No. 1135928-0413

hosel l4a forward of (i.e., so that it becomes offset from)
the blade front face 18.

In the Figs. 6-9 enbodiment, the blade 12 may
have the same configuration as'in the embodiment of Figs.
1-5, and includes a rearﬁardly facing cavity 22 defined by
a blade perimeter wall 24. The blade cavity 22 joins a
junction cavity 28b formed in the junction 16a by junction
parimeter wall ésa, As in thg case.of Junction cavity 28,
the junction cavity floor ééa is preferably co-planar with
the cavity floor 32.

In addition to the junction cavity 28b, in the
embodiment of'Figs. 6=9 a negative weiéht cutout 40 is
formed in the junction, extending below the junction ¢avity
floor 29%a, which can be seen in Figs. 7 and 9. In Fig. 9,
broken line P-P represents the location of the plane of the
blade face 13.

Preferably, the cutout 40 represents a
continuation of the prorile of the weight pad 30, except
that, whereas the portions 30a-30b of the weight pad in the
blade 12 extend upwardly from the cavity floor 32, the
negative weight cutout 40 extends below the junction‘cavity
floor 29a into the body of the Jjunction.

In Fig. 9, the preferred depth of the negative
weight cutout 40 has been exaggerated. However, as shown,

the cutout 40 can extend forward of the blade plane P-P.
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81 d 6L€31€099€'0N/€€’3l'lS4B§;3l 16 10 20 (144) 1430 Xv3_ 1N 0% HOYd

T 33bd GILNIud) Br 33ud hG9BEES 1Y L66T 15:10 8BA/20 A3IAIAIAY 1




-

6 Referring to Figs. 2 and 4, the rear face of the bl ade

I ncl udes a bl ade cavity 22, which is deflned by a continuous bl ade.
perimeter wall 24 extendlng rearwardly along the top edge, toe, and bottom
edge the clubhead 10. However, unlike conventional cavity-back cl ubheads,
the perinmeter wall 24 does not enclose the blade cavity 22 at the heel

end af the blade 12. Instead, the perineter wall 24 joins with a junction
perineter wall 26 that defines a

Docket No. 1135928-0413

The embodiment of Figs. 1-8 can include a similar cutout,
e.g. curving up into the region 23a.

. Figs. 10-11 represent additional embodiments,
corresponding to Figs. 2 and 7, respectively, except that
the junction cavities, 28c and 28d, extend in the heel
direction completely to the rear edges, 42, 44, of the
jJunctions 28c¢, 28d. In other.words, in Figs. 10-11, the
points P3 and P5 are coincident, and the junction cavity
length P3-Pl1l extends 100% ¢of the length of the junction Pi1-
P5. The junction cavity floors 29¢, 29d are preferably co-

planar with the cavity floor 32.

The foregoing represents preferred embodiments of
the invention. variations and modifications will be
apparent to ﬁersons gkilled in the art, without departing
from the inventive concepts disclosed herein. For example,
the size and shape of the'blade and junction cavities can
be modified as desired, as can the wall thicknesses of the
respective périmeter walle defining the cavities. Also, the
cross-gsectional configuration of the weight pad can be
changed as desired. In addition, while in the exemplary

embodiments the clubhead, including weight pad, are cast as

& single piece, it is possible to utilize the invention in
a clubhead formed of multiple pieces, or a clubhead in

which the blade, junction, and hosel are one piece, but the

-14- This Sheet Has Been Replaced
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junction cavity 28 that is continuous with the blade cavity 22. As shown
in Fig. 2, the junction cavity 28 initially extends in the sane general
direction as the blade cavity, but includes a portion 28a that curves
upwardly to follow the upwardly curving junction. Preferably,
the cavity floor 32 and junction cavity floor 29 each lie at |east
generally in a plane, and - nost preferably the sane pl ane. Fig.
1 shows the centerline "CL" of the blade, which extends vertically through
the sol e touchpoint 23, i.e., perpendicular to the grooves 20. Fig. 1 also
shows the location of the center of gravity "CG' of the blade 12.

Docket No. 1135928-0413

weight pad is formed separately. The latter allows the
weight pad to be made of a different material than the
clubhead, i.e., a heavier, more dense material, such as
brass, tungsten, etc.). Moreover, while the weight pad is
shown as a smooth, tongue shaped pad, the pad may have
other appearances either for aesthetic or functional
reasons. All such modifications and variations are intended
to be within the skill of the art, as defined in the

following claims.
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Zeferably, Lhe plae center of sravity 105 15 offset from U §L|‘Iﬁ|ﬁﬁllll>|||fﬂ|||| I

t he bl ade 12. Referring to Fig. 2, the rear edge 50 of *thé sél
of the blade 12 preferably includes a pair of flats 52, 54

7
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CLAIME
I claim:

1. An iron-type golf clubhead, comprising a
blade, having a heel end and a toe, and a planar blade face
extending from the heel end towards the toe for striking a
ball; a hosel for securing the clubhead to a shdft; and a
junction extending from the heel end of the blade face and
connecting the blade to the hosel; wherein the blade
includes a rearwardly facing blade cavity, extending
generally in a heel-to-toe direction, defined by a blade
cavity perimeter wall; and wherein the junction includes é
rearwardly facing junction cavity that is coextensive with
said blade cavity and is defined by a junction cavity
perimeter wall which is a continuation of the blade
perimeter wall.

2. A golf c¢lubhead according to claim 1, wherein
the junction cavity has a length "LJC" of at least 0.1
inch., |

3. A golf clubhead according to claim 3, wherein
the junction cavity has a length "LJC" of at least 0.5 |
inch.

4. A golf clubhead according to claim 1, wherein
the junction cavity has a length "LJC" that extends at

least 17% of the length of the junction "LJ".

" This Sheet Has Been Re

sl T

[¢ d 6.LECLEO9SE ON/EE 2] lS/ﬁS ¢l 16,20 20(14d) - 1430 Xvi AN O%M WOHd

(12 33vd G3INIYd) 12 39ud HE9BEES 1Y 661 25:10 88/28 Q3IAIAI3Y ]




| ocated on the heel and toe sides, respectively, of the blade t

23, as described further bel ow Referring to Fig. 12, rmmnm:“lmu"""
surface 60 of the clubhead 10 sole is curved along its |ength (|

heel -to-toe direction), and the hosel 14 is angled so that when the cl ub

Is held at the correct lie angle, the clubhead will touch the ground at

the touchpoint 23. Wien the clubhead is resting on the ground, the rear

edge 50 of the sole, which is rounded, faces generally away fromthe

| eadi ng edge 62 of the sole. On either side of the centerline CL, the rear
edge 50 includes flat portions 52,

Docket No. 1135928-0413

5, A golf clubhead according to claim 4, wherein
the junction cavity has a length #LJC" that extends at
least 50% of the length of the junction "LJ".

6. A golf clubhead according to claim 5, wherein
the junction cavity has a length "LJIC" that extends at
least 85% of the length of the junction "LJ".

7. A golf clubhead according to claim 6, wherein
the junction éavify has a length "LJC" that extends 100%_0(

. the length of the junction "LJ*.

8. A golf clubhead according to claim 1, wherein
the clubhead has a combined cavity length "LC* plﬁs
junction cavity leﬁgth bLJCY thét is at least 88% of. the
overall clubhsad length “LJ" plus "LB".

| 9. A golf clubhead according te claim 8, wherein
the clubhead has a combined cavity length YLC" plus
junction cavity length "LJIC" that is at least 90% of the
overall clubhead length "LJ" plué "LB".

10. A golf clubhead according to c¢laim 1, wherein
the clubhead has & combined cavity length "LC" plus
junction cavity length "LJC" of at least 3.3 inches.

11. A golf clubhead according to claim 1, wherein
said blade cavity includes a blade cavity bottom surface,
and wherein said junction cavity includes a juncﬁion cavity

bottom surface that is coextensive with said blade cavity

bottom surface. ___
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52; 54, formed on the rear edge 60 of the sole, are provided for easier
playability. Wth such flats, the sole edge will not catch upon take-away.
Al'so, the club head is lie-adjustable at the address position.

Referring to Figs. 2 and 5, the clubhead 10 also includes a graduated

wei ght pad 30 that extends along the cavity floor 32. The wei ght pad 30
has a height "h" (see Fig. 5), in a direction perpendicular to the front
face 18 of the blade 12, that increases froma mninumat near the

Docket No. 1135928-0413

12. An iron-type golf clubhead comprising a
blade, having a heel end and a toe: a hosel for securing
the clubhead to a shaft; and a junction extending from the
heel end of the blade face and connecting the blade to the
hosel; whersin the blade includes a rearwardly facing blade
cavity, extending generally in a heel-to-toe direction,
defined by a blade cavity perimeter wall, wherein said
blade cavity includes a blade cavity bottom surface, and
further comprising a graduated weight pad contained within
said blade cavity, the weight pad extending.qenerally in a
heel-to-toe direction and projecting rearwardly from said
blade cavity bottom'surface.. '

13. A golf clubhead according to claim 12,
wherein said graduated weight pad has a height, in a
direction perpendicular to sald blade face, that varies in
a toe-to-heel direction.

14. A golf clubhead according to claim 13,
wherein the height of =aid gfaduated weight pad further
varies in a vertical direction.

15. A golf clubhead according to claim 1, wherein
said blade cavity includes a blade cavity bottom surface,
and further comprising a graduated weight pad contained
within said blade cavity, the weight pad axtanding

generally in a heel-to-toe direction and projecting

rearwardly from said blade cavity bottom surface
' -18- This Sheet Has Been RTlace
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Loc end of the blade 12, designaied 30b. As o oo X rr””NFIIIIH"ITIIII,!||||||||

8 - shown inFig. 5 the height "h" at a midpoint between the hetl %nd
toe is less than the height at the toe 30b. Moreover, the height "h" of
t he wei ght pad 30, for any .

Docket No. 1135928-~0413

16. A golf clubhead according to claim 15,
wvherein said junction cavity includes a junction cavity
bottom surface that is coextensive with said blade cavity
bottom surface.

17. A golf clubhead according to claim 16,
wherein said junction cavity includes a cutout extending
below said junction cavity bottom surface.

18. A golf clubhead according to claim 17,
wherein the weight pad has a graduated profile, and wherein
the cutout represents a continuation of the profile of the
welght pad.

19. A golf clubhead according to claim 1, wherein
<he junction has a junction cavity floor and'includes a
point PS5, représenting a point on the junction outer
surface located furthest away from the toe, measured in a
direction along the cavity floor and parallel to the ground
when the clubhead is at its normal lie position; and
wherein the junction cavity perimeter wall includes §
discontinuity at least at point P5§ such that the junction
cavity extends out the heel end of the junctioh.

20. A golf clubhead according to claim 1, wherein
the blade includes a sole having a bottom surface, a
leading edge, a rear edge surface, and a centerline

extending from the leading edge to the rear edge surface,

through a touchpoint where the blade contacts the ground in
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given vertical cross-section, is not necessarily uniform fromt Hllmmllll“‘&""l"l
bottom but may vary, as shown in Fig. 5. In the exanple of Fig

hei'ght "h" increases non- wuniformy fromthe heel to the toe, and af so

i ncreases from top to bottom of the clubhead. The wei ght pad may either be
formed unitary with the bl ade, or be a separate nenber secured to the

cavity floor 32. The junction cavity 28 serves to reduce the

overall weight of the clubhead 10, taking wei ght fron1a region (i.e., the

junction) that will not adversely affect the power of ‘the club. Insofar as
It is generally desirable

Docket No. 1135928=-D413

its normal lie position, wherein the rear edge surface is
formed by a bottom portion of the perimeter wall and is
rounded, and wherein the rear edge surface includes a pair

of flats disposed on either side of the centerline.
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to maintain a conventional clubhead weight, this weight may be
‘redistributed to the blade 12. By utilizing a graduated weight pad 30,
whose height "h" varies in a heel-to-toe direction, and which may
optionally vary as well fromthe top to the bottomof the clubhead, it is
‘possible to nove the center of gravity "CG' (see Fig. 1) not only in a
-heel - to-toe direction, but also up or down relative to the ground. As
di scussed above, on average golfers tend to make cont,act with the ball
closer to the toe, rather than in the geonetric center of the club face
18. Thus, the invention allows the center of gravity to be noved so that

it is Docket No. 1135928-0413
ABSTRACT

An iron-type golf clubhead includes a blade, a
hesel, and a2 junction. The blade includes a rearwardly
facing blade cavity, and the junction includes a rearwardly

facing junction cavity that is coextensive with the blade
cavity. A graduated weight pad is located within the blade
cavity and preferably has a height, in a direction
perpendicular to the blade face, that varies in a toe-to-
heel direction, and which may also vary from the top to the
bottom of the club. The junction cavity may also include a
negative weight cutout that extends below the junction -
cavity floor and that represents a continuation of the
profile of the weight pad, in effect forming a negative
weight pad. The junction cavity and weight pad act to move
the center of gravity outwardly toward the toe, apd also to
increase the sweet spot on the outer, toe portion of the

clubhead.
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9 coincident with the average ball contact point and so that. the sweet
spot is nore centered about this location than in a conventional club,
reduci ng the tendency of the clubhead 10 to tw st upon ball inpact, and
providing greater control and distance. The preferred ranges of
di mensi ons of the :

Fig. 4
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clubhead and cavities 32, 28 can be given with reference to Fig. 13. Fig.
113 is a rear view conparable to Fig. 2, but in which_the weight pad 30 has
‘been omitted for clarity. The blade cavity 32 has a length "LC'" which
represents the distance, neasured along the cavity f| cthis SB&t Has BeencReplaesti on

perpendicular to J1 (i.e., parallel to the ground when t t he
normal lie position), fromthe line J1 to furthest poin hi n
1

cavity 32. The blade has a Ilength "LB", which is the distance fromJl to
the point P4 on the blade toe furthest away fromJ1l, neasured in a
direction along the cavity floor 32 perpendicular to line JI.

2 gjo
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Simlarly, the junction cavity 28 has a length "LJC' which represents the
di stance, neasured along the .junction cavity floor 28, perpendicular to
lire J1, fromJ1l to the furthest point P3 within cavity 28. The junction
16 has a length "LJ", which is the distance fromJ1l to the point P5 on
the junction outer surface furthest away from

10

=%L A
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i

J1, neasured in a direction along the cavity floor 32 perpendicular to

line J1. As used herein, the lengths "LC', "LB", "LJC', and
"LF all reféer to the length nmeasured along the cavity floor in a
direction parallel to the ground when the club is inits normal lie

position. The lengths "LC' and "LB" represent the distance between the
junction/ bl ade boundary J1 and the furthest point |ying wwthin the bl ade
cavity and on the blade toe, respectively. The lengths "LJC'" and "LJ"
represent the di stance between the junction/blade boundary

£1G 13
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J1 and the furthest point lying within the junction Cavlfv ke ‘“%G
junction outer surface, respectively. agmawawﬁmNg "*
not lie at the extreme l|eft of the junction __Gg‘?mhpmn hpaseded: tphgqge -----

junction 16 is curving away fromthe plane of e@mg@gtlopmﬁév §%P$ g
28, whereas the length LJ is nmeasured in the gl «&wmg@heyﬁﬂﬂc

fl oor 28. - The blade cavity 32 prkfdr aL@agﬂkw
at least 2.75 inches. The junction cavity preferag%y has a Ieng@# ?

at least 0.1 inches, such that the blade cavify $ﬁ§ avir tﬁ;ﬂéie a
conbi ned I ength LIC+LC of at |east 2.85 inche ¢L pTcuerably

has a |l ength IRON-TYPE GOLF CLUBHEAD

'BACKGROUND OE THE INVENTION

The present invention relates to iron-type golf
clubs.

There have been many proposals in the past for
improving the performance of golf irons, by redistributing
the mass of the clubhead relative to the center of the club
face. One type of such club is the so-called cavity-back
iron, in which a cavity is formed in the rear surface of
the blade, such that most of the clubhead mass is
distributed around the periphery of the blade, i.e.,
extends around the top and bottom edges, the toe, and the
heel.

In my prior U.S. patent No. 5,326,106, I proposed
a golf iron in which the blade and the hosel and junction
(the latter being a generally curved portion connecting the
hosel with the blade) are separate elements, in contrast to
a conventional clubhead in which the hosel, junction, and
blade are one piece. By doing so, it is possible to make
the hosel and junctibn piece of a lighter material than the
blade, and to transfer weight to the blade where it is more

effective.
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"LB" of at least 3.0 inches, and the junction 16 preferably has a length
"LJ" of at least 0.6 inches, such that the cl ubhead has an
.overal | length LJ+LB of at l|east 3.6 inches. In an exenpl ary
enbodi nent, the blade cavity. 32

U.S. patent No. 5,222,734 discloses ancther way
in which weight in the hosel can be reduced and shifted to

the club head, by employing an iron having a short hosel.
SUMMARY OF THE INVENTION

The present invention is a cavity-back golf iron
clubhead in which weight is substantially reduced in the
junction area, but which does not require that the clubhead
be made of two separate pieces or use a shortened hosel.
Moreover, in accordance with the present invention weight
is redistributed in a manner to shift the center of gravity
of the clubhead toward the toe.

Studies have shown that a typical golfer tends to
strike the ball not in the geometric center of the club
face. Rather, the average striking location is toward the
toe. The present in&ention thus relocates the center of
gravity to a position approximating the average location of
ball impact, and thereby makés it easier for the average

golfer to hit a good shot.

More particularly, a clubhead according to the
invention includes a hosel, a blade, and a junction
connecting the hosel and blade. A cavity is formed in the

rear surface of the blade. A cavity is also formed in the
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has a Iehgth "LC'" of 2.85 inches, and the junction cavity 28 has a |length
"LJC'" of 0.53 inches, for a conbined length LC+LJC of 3.38 inches. The
bl ade 12 has a length "LB" of 3.1 inches, and the junction 16 has a | ength
"LJ" of 0.61 inches, for a conbined clubhead |ength LB+LJ of 3.71 inches.
The I ength of the junction cavity "LJC' is preferably at least 17% and

nost preferably at |east 50% of the Ienggﬂ_of the junction "LJ". In the
exenpl ary enbodi nent described above, the junction cavity length "LJC' is
87% of the junction length "LJ", i.e., extends

rear surface of the junction, preferably coextensive with
the blade cavity.

Preferably, a graduated weight pad is disposed in
the blade cavity. The weight pad has increasing thickness,
and thereby mass, in the direction of the toe, to reloéate
the center of gravity toward the toe. The graduated weight
pad also acts to extend the sweet spot further toward the
toe end of the club face. The thickness of the weight pad
at any given vertical position can be varied as well, to
move the center of gravity location up or down relative to
the bottom edge of the clubhead.

In a further preferred embodiment, the junction
cavity includes a negative weight cutout that extends from
the cavity floor into the body of the junction, which

further reduces the weight of the junction.

For a better understanding of the invention,
reference is made to the following detailed description of
a preferred embodiment, taken in'conjunction with the

drawings accompanying the application.
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' r
aloﬁg nost of the length of the junction. Al so, the conbi ned
cavity length LIC+LC is preferably at |east 88% and nost preferably at
' east 90% of the overall clubhead |enhgth LJ+LB. I n the exenplary
enbodi nent descri bed above, the overall cavity length LJC+LC is 91% of the
overal | clubhead | ength LJ+LB. Measurenents were performed on
various nodels of #5 irons conparing the pfesent invention, where the
cavity extends a substantial distance into the junction, with other
cavity back clubs, and the results are listed in Table 1.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1-4 are front, rear, heel end, and top
views, respectively, of a golf clubhead according to the
invention;

. Fig. 5 is a sectional view of the clubhead, taken
through lines 5-5 of Fig. 2;

Figs. 6-8 are front, rear, and heel end views,
respectively, of an alternative embodiment;

Fig. 9 is a sectional view of the clubhead, taken
through lines 9-9 of Fig. 7;

Figs. 10-11 are a rear views of two additional
embodiments;

Fig. 12 is a bottom view of the clubhead of Eigs.
1-5; and

Fig. 13 is a rear view of the clubhead of-Figs.

1-5, illustrating a coordinate measuring systen.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Referring to Figs. 1-5, a golf clubhead 10
includes a blade 12, a hosel 14, and a junction 16. The
junction 16 is the area between broken lines J1-J2, shown
in Figs. 1-2 and 4, and generally is the curving portion of

the clubhead 10 that transitions from the blade, having a
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12 ' ' Table 1 Cavity Cl ubhead

Length Length LJC+LC LJ+LB Cavity dub
:(inches) (inches) Percent Zing 2 2.60 3.60 72
‘Langert 2. 80 3.75 75 TPS 2.85 |

3. 65 78 Maxfli VHL 2.70 3.40 79 Lynx Black Cat
2. 80 3.50 80 Burner Bubble 5 2.85 3.55 80

e————

generally planar club face 18, to the hosel 14. The
junction/blade boundary J1 is perpendicular to the grooves
20 and is located where the club face starts to diverge
from flat.-Normally, the boundary J1 between the blade and
junction corresponds to the heel end edges of the club face
grooves 20, but in some clubheads the grooves 20 may not
extend all the way to the junction.

The hosel 14 typically is cylindrical or :tapered,
having a longitudinal axis that is coaxial with the club
shaft (not shown). The boundary J2 between the hosel 14 and
junction 16 is that point where the axis perpendicular to
the instantaneous cross-section begins to diverge from the
shaft axis.

The clubhead 10 generally may be given any
conventional configuration, except in the respects

% _ described below, and therefore need not be described in

E detail here. In the example, the clubhead 10 is a one-piece
construction, e.g., made by casting, forging, or any other

suitable method, and has a generally conventional oversize

configuration. The grooves 20 are oriented so as to be

! parallel to the ground plane when the blade is resting on

the ground at the correct lie angle. The lowest point on
the blade, when resting in this position, is designated the

touchpoint 23.
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W1 son Staff ' 3.05 3. 65 83 Cobra 2.85

3.40 84 M zuno TC29 2. 95 3.50 84 Hogan H40
3.00 3.55 84 Cevel and VAS 3.22 3.85 84
Titleist DC 3.00 3.50 85 Tomry A 855 3.00
3.50 - 85 MG egor Doctor 3.20 3.75 85 Bertha

3. 20 3.75 85 | nvention 6 3. 38 3.71

—m——

As shown in the foregoing table, the cavity of the present invention
occupi es a substantially greater portion of the conbined bl ade and

junction than is the case w.th conventional irons.
Referring to Figs. 2 and 4, the rear face of the

blade includes a blade cavity 22, which is defined by a
continuous blade perimeter wall 24 extending rearwardly
along the top edge, toe, and bottom edge the clubhead 10.
However, unlike conventional cavity-back clubheads, the
perimeter wall 24 does not enclose the blade cavity 22 at
the heel end of the blade 12. Instead, the perimeter wall
24 joins with a junction perimeter wall 26 that defines a
-junction cavity 28 that is continuous with the blade cavity
22. As shown in Fig. 2, the junction cavity 28 initially
extends in the same general direction as the blade cavity,
but includes a portion 28a that curves upwardly to follow
the upwardly curving junctiqn.

Preferably, Ehe cévity floor 32 and junction
cavity floor 29 each lie at least generally in a plane, aﬁd
most preferably the same plane.

Fig. 1 shows the centerline "CL" of the blade,
which extends vertically through the sole touchpoint 23,
i.e., perpendicular to the grooves 20. Fig. 1 also shows
the.location of the center of gravity "CG" of the blade 12.
Preferably, the blade center of gravity "CG" is offset from
the centerline CL by a distance "“z" which is at least 0.1
inches toward the toe side of the blade 12.

Referring to Fig. 2, the rear edge 50 of the sole

of the blade 12 preferably includes a pair of flats 52, 54
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Figé. 6-9 show an al ternative enbodiment of an iron 10a having an "inset
hosel " 14a. This is another generally known clubhead configuration, and

‘need not be described in further detail. As shown in Figs. 6-9, in an

of fset hosel configuration the junction 16a, which constitutes the region
denoted by broken lines J1-J2, includes a forwardly extending portion 17
that projects the 7 13

—

located on the heel and toe sides, respectively, of the
blade touchpoint 23, as described further below.

Referring to Fig. 12, the bottom surface 60 of
the clubhead 10 sole is curved along its length (i.e.,
heel-to-toe direction), and the hosel 14 is angled so that
when the club is held at the correct lie angle, the
clubhead will touch the ground at the touchpoint 23. When
the clubhead is resting on the ground, the rear edge 50 of
the sole, which is rounded, faces generally away from the
leading édge 62 of the sole. On either side of the
cehﬁerline CL, the rear edge 50 includes flat portions 52,
54, whose surfaces lie forward (i.e., in the direction
toward the leading edge 62) of the rearmost surface of the
rear edge 50.

The flats 52, 54, formed on the rear edge 60 of
the sole, are provided for easier playability. With such
flats, the sole edge will not catch upon take-away. Also,
the club head is lie-adjustable at the address position.

Referring to Figs. 2 and 5, the clubhead 10 also
includes a graduated weight pad 30 that extends along the
cavity floor 32. The weight pad 30 has a height "h" (see
Fig. 5), in a direction perpendicular to the front face 18
of the biade 12, that increases from a minimum at near the
heel end of the blade 12, designated 30a in Fig. 2, to a

maximum at the toe end of the blade 12, designated 30b. As
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hosél 14% forward of (i.e., so that it becones offset from the bl ade
front face 18. In the Figs. 6-9 enbodi nent, the blade 12 may
thave the same configuration as in the enbodi nent of Figs. 1-5, and
includes a rearwardly facing cavity 22 defined by a blade perineter wall
24. The bl ade cavity 22 joins a junction cavity 28b forned in the junction
'16a by junction perineter wall 26a. As in Bhe case of junction cavity 28,
the junction cavity floor 29a is preferably co-planar with the cavity
floor 32.
shown in Fig. 5, the height "h" at a midpoint between the
heel and toe is less than the height at the toe 30b.
Moreover, the height "h" of the weight pad 30, for any
given vertical cross-section, is not necessarily uniform
from top to bottom, but may vary, as shown in Fig. 5. In
the example of Figs. 1-5, the height "h" increases non-
uniformly from the heel to the toe, and also increases from
top to bottom of the clubhead. The weight pad may either be
formed unitary with the blade, or be a separate member
secured to the cavity floor 32.
The junction cavity 28 serves to reduce the
overall weight bf the clubhead 10, taking weight from a
region (i.e., the junction) that will not adversely affect
the power of the club. Insofar as it is generally desirable
| td maintain a conventional clubhead weight, this weight may
be redistributed to the blade 12. By utilizing a graduated
weight pad 30, whose height "h" vafies in a heel-to-toe
direction, and which may optionally vary as well from the
top to-the bottom of the clubhead, it is possible to move
the center of gravity "CG" (see Fig. 1) not only in a heel-
to-toe direction, but also up or down relative to the
ground. As discussed above, on-average golfers tend to make
contact with the ball closer to thg toe, rather than in the

geometric center of the club face 18. Thus, the invention

allows the center of gravity to be moved so that it is

a—t
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In addition to the junction cavity 28b, in the enbodinment of Figs. 6-9 a
negative weight cutout 40 is forned in the junction, extending bel ow the
junction cavity floor 29a, which can be seen in Figs. 7 and 9. In Fig. 9,
‘broken line P-P represents the |ocation of the plane of the blade face 18.
Preferably, the cutout 40 represents a continuation of the profile of the
wei ght pad 30, except that, whereas the poPtions 30a-30b of the weight pad
in the blade 12 extend upwardly fromthe cavity floor 32, the negative
wei ght cutout 40 extends below the junction cavity floor 29a into the body

of the junctiop. -
J co{hcident with the average ball contact point and so that

the sweet spot is more centered about this location than in
a conventional club, reducing the tendency of the clubhead
10 to twist upon ball impact, and providing greater control
and distance.
The preferred ranges of dimensions of the
clubhead and cavities 32, 28 can be given with reference to
Fig. 13. Fig. 13 is a rear view comparable to Fig. 2, but
in which the weight pad 30 has been omitted for clarity.
The blade cavity 32 has a length "LC" which represents the
distance, measured along the cavity floor 32 in a direction
perpendicular to J1 (i.e., parallel to the ground when the
club is in the normal lie position), from the line J1 to
furthest point P2 lying within cawvity 32. The blade has a
length "LB", which is the distance from J1 to the point P4
on the blade toe furthest away from J1, measured in a
difection along the cavity floor 32 perpendicular to line
Jl.
Similarly, the junction cavity 28 has a length
i ‘WLIC" which represents the distance, measured along the
junction cavity floor 28, perpendicular'to line J1, from J1
to the furthest point P3 within cavity 28. The junction 16
has a length "“LJ", ﬁhich is the distance from J1 to the

point P5 on the junction outer surface furthest away from

Y
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In Fig. 9, the preferred depth of the negative weight cutout 40 has been
.exagger at ed. However, as shown, the cutout 40 can extend forward of the

bl ade pl ane P-P. 14 The

enbodi nent of Figs. 1-5 can include a simlar cutout, e.g. curving up into

t he regi on 28a.
10

J1, measured in a direction along the cavity floor 32
perpendicular to line J1.

As used herein, the lengths "LC", "LB", "LJC",
and "LJ" all refer to the length measured along the cavity
floof in a direction parallel to the ground when the club
is in its normal lie position. The lengths "LC" and "LB"
represent the distance between the juncﬁion/blade boundary
J1 and the furthest point lying within the blade cavity and
on the blade toe, respectively. The lengths "LJC" and "LJ"
represent the distance between the junction/blade boundary
J1 and the furthest point lying within the junction cavity
and on the junction outer surface, respectively.

As shown, point P5 does not lie at the extreme
left of the junction 16, due to the fact that the junction
16 is.curving away from the plane of the junction cavity
floor 28, whereas.the length LJ is measured in the plane of
the junction cavity floor 28.

i The blade cavity 32 preferably has a length "LC"
of at least 2.75 inches. The junction cavity preferably has
a length "LJC" of at least 0.1 inches, such that the blade
cavity and junction cavity have a combined length LJC+LC of
at least 2.85 inches. The blade 12 preferably has a length
"LB" of at least 5.0 inches, and the junction 16 preferably

has a length ¥LJ" of at least 0.6 inches, such that the
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Figé. 16—11 represent additional enbodinments, corresponding to Figs. 2 and
7, respectively, except that the junction cavities, 28c and 28d, extend in
the heel direction conpletely to the rear edges, 42, 44, of the junctions
28c, 28d. In other words, in Figs. 10-11, the points P3 and P5 are
coincident, and the junction cavity |length P3-P1 extends 100% of the
| ength of the junction P1- P5. The juncticklcavity floors 29c, 29d are
preferably co- planar with the cavity floor 32. The foregoing
represents preferred enbodi nents of
clubhead has an overall length LJ+LB of at least 3.6
inches.
In an exemplary embodiment, the blade cavity 32
has a length "LC" of 2.85 inches, and the junction cavity
28;has a leﬁgth "LIJC" of 0.53 inches, for a combined length
LC+LJC of 3.38 inches. The blade 12 has a length "LB" of
3.1 inches, and the junction 16 has a length "LJ" of 0.61
inches, for a combined clubhead length LB+LJ of 3.71
inches.
The length of the junction cavity "LJC" is
preferably at least 17%, and most preferably at least 50%,
of the length of the junction "LJ". In the exemplary
enmbodiment described above, the junction cavity length
‘“LJC" is 87% of the iunction length "LJ", i.e., extends
along most of the length of the juhction.
Also, the combined cavity length LJC+LC is
preferably at least 88%, and most preferably at least 90%,
of the overall clubhead length LJ+LB. In the exemplary
embodiment described above, the overall cavity length
LIC+LC is 91% of the overall clubhead length LJ+LB.
Measurements were performed on various models of
#5 irons comparing the ﬁresent invention, where the cavity
extends a substantial distance into the junction, with

other cavity back clubs, and the results are listed in

Table 1.




the invention. Variations and nodifications will be apparent to persons
skilled in the art, without departing fromthe inventive concepts

'di scl osed herein. For exanple, the size and shape of the bl ade and
junction cavities can be nodified as desired, as can the wall thicknesses
of the respective perineter walls defining the cavities. Also, the
cross-sectional configuration of the weight1lgad can be changed as desired.
In addition, while in the exenplary enbodifénts the clubhead, including
wei ght pad, are cast as a single piece, it is possible to utilize the

I nvention in a clubhead foggﬁﬂ of, multiple pieces, or a clubhead in which
the bl ade, junction, and ho & & one pi ece, but the

Cavity Clubhead

Length Length

LIC+LC LJ+LB Cavity
Club (inches) | (inches) |Percent
Zing 2 2.60 3.60 72
Langert 2.80 3.75 75
TPS 2.85 3.65 78
Maxfli VHL 2.70 3.40 79
Lynx Black Cat 2.80 3.50 80
Burner Bubble 2.85 3.55 80
Wilson staff 3.05 3.65 83
Cobra 2.85 3.40 84
Mizuno TC29 2.95 3.50 84
Hogan H40 3.00 3.55 84
Cleveland VAS 3.22 3.85 84
Titleist DCI 3.00 3.50 85
Tonmy A 855 - 3.00 3.50 85
McGregor Doctor 3.20 3.75 85
Bertha " 3.20 3.75 85
Invention 3.38 3.71 91

As shown in the foregéing table, the cavity of
the present invention occupies a substantially greater
portion of the combined blade and junction than is thé case
with conventional irons.

Figs. 6-9 show an alternaﬁivq embodiment of an
iron 10a having an "inset hosel" l1l4a. This is another
generally known clubhead configuration, and need not be
described in further detail. As shown in Figs. 6-9, in an
offset hosel configuration the junction 16a, which
constitutes the region denoted by broken lines J1-J2,

includes a forwardly extending portion 17 that projects the
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15 wei ght pad is fornmed separately. The latter allows the weight pad to
be made of a different material than the clubhead, i.e., a heavier, nore
:dense material, such as brass, tungsten, etc.). Mreover, while the weight
pad is shown as a snpoth, tongue shaped pad, the pad may have

ﬁ
hosel 14a forward of (i.e., so that it becomes offset from)
the blade front face 18.

In the Figs. 6-9 embodiment, the blade 12 may
have the same configuration as in the embodiment of Figs.
1-5, and includes a rearwardly facing cavity 22.defined by
a blade perimeter wall 24. The blade cavity 22 joins a
junction cavity 28b formed.in the junctipn 16a by junction
perimeter wall 26a. As in the case of ju;ction cavity 28,
the junction cavity floor 29a is preferably co-planar with

-the cavity floor 32.

In addition to the junction cavity 28b, in the
"embodiment of Figs. 6-9 a negative weight cutout 40 is
formed in the junction, extending below the junction cavity
floor 29a, which can be seen in Figs. 7 and 9. In Fig. 9,
broken line P-P represents the location of the plane of the
blade face 18.

Preferably, the cutout 40 represents a
continuation of the profile of the weight pad 30, except
that, whereas the portiohs 30a-30b of the weight pad in the
blade 12 extend upwardly from the cavity floor 32, the
negative weight cutout 40 extends below the junction cavity
floor 29a into the body of the junction;

In Fig. 9, the preferred depth of the negative
weight cutout 40 has been exaggerated. However, as shown,

the cutout 40 can extend forward of the blade plane P-P.
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ot her apbearances either for aesthetic or functional reasons. Al such
nodi fi cations and variations are intended to be within the skill of the
as defined in the follow ng clains.

CLAI V5

14

The embodiment of Figs. 1-5 can include a similar cutout,
e.g. curving up into the region 28a.

Figs. 10-11 represent additional embodiments,
corresponding to Figs. 2 and 7, respectively, except that
the junction cavities, 28c and 28d, extend in the heel
direction completely to the rear edges, 42, 44, of the
junctions 28c, 28d. In other words, in Figs. 10-11, the
points P3 and P5 are coincident, and the junction cavity
length P3-P1 extends 100% of the length of the junction P1-
PS. The junction cavity floors 29c, 294 are preferably co-

planar with the cavity floor 32.

The foregoing represents preferred embodiments of
the invention. Variations and modifications will be
apparent to persons skilled in the art, without departing
from the inventive concepts disclosed herein. For example,
the size and shape of the blade and junction cavities can
be modified as desired, as can the wall thicknesses of the
respective perimeter walls defining the cavities. Also, the J
cross—-sectional configuration of the weight pad can be
changed as desired. In addition, while in the exemplary
embodiments the clubhead, including weight pad, are cast as
a single piece, it is possible to utilize the invention in
a clubhead formed of multiple pieces, or a clubhead in

which the blade, junction, and hosel are one piece, but the
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| claim 1. An iron-type golf clubhead, conprising a bl ade,
havi ng a heel end and a toe, and a planar blade face extending fromthe
‘heel end towards the toe for striking a ball; a hosel for securing the.
clubhead to a shaft; and a junction extending fromthe heel end of the

bl ade face and connecting the blade to the hosel; wherein the bl ade
includes a rearwardly facing blade cavity, ¥xtending generally in a

heel -to-toe direction, defined by a blade cavity perineter wall; and
wherein the junction includes a rearwardly facing junction cavity that is
coextensive with said blade cavity and is defined by a junction cavity

weight pad is formed séparately. The latter allows the
weight pad to be made of a different material than the
clubhead, i.e., a heavier, mére dense material, such as
brass, tungsten, etc.). Moreover, while the weight pad is
shown as a smooth, tongue shaped pad, the pad may have
other appearances either for aesthetic or functional
reasons. All such modifications and variations are intended
to be within the skill of the art, as defined in the

following claims.

REPLACEMENT SHEET

14 MAY 1997 []




peri' nmeter wall which is a continuation of the bl ade peri met-er |ML|M“JlI!‘lﬂ‘I‘||||‘
2. A golf clubhead according to claim1, wherein the junction Icenattiyl s

!Iength "LJC' of at least 0.1 inch. 3. A golf clubhead according
to claim3, wherein the junction cavity has a length "LJC' of at least 0.5
1 nch. 4. A golf clubhead according to claim1, wherein the

junction cavity has a length "LJC' that extgkAds at |east 17%of the length
of the junction "LJ".
CLAIMS
I claim:

1. An iron-type golf clubhead, comprising a
blade, having a heel end and a toe, and a planar blade face
extending from the heel end towards the toe for striking a
ball; a hosel for securing the clubhead to a shaft; and a
junction extending from the heel end of the blade face and

- connecting the blade to the hosel; wherein the blade
includes a rearwardly facing blade cavity, extending
generall& in a heel-to-toe direction, defined by a blade
cavity perimeter wall;-and wherein the junction includes a
rearwardly facing junction cavity that is coextensive with
said blade cavity and is defined by a junction cavity
perimeter wall which is a continuation of the blade
perimeter wall.

2. A golf clubhead according to claim 1, wherein
the junction cavity has a length "LJC" of at least 0.1
ihch.

3. A golf clubhead according to claim 3, wherein
the junction cavity has a length "LJC" of at least 0.5
inch. o

4. A golf clubhead according to claim 1, wherein
the junction cavity has é length "LJC" that extends at

least 17% of the length of the junction “LJ".
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v 5. Agolf clubhead according to claim 4, \/\herelcmll“]mmullu‘lulnun
junction cavity has a length "LJC' that extends at |east 50% y g 1%

of the junction "LJ". 6. A golf clubhead according to claim 5,
wherein the junction cavity has a length "LJC' that extends at |east 85%
of the length of the junction "LJ".

7

5. A golf clubhead according to claim 4, wherein
the junction cavity has a length "LJC" that extends at
least 50% of the length of the junction "LJ".

6. A golf clubhead according to claim 5, wherein
the junction cavity has a length "LJC" that extends at
least 85% of the length of the junction "LJ".

7. A golf clubhead according to claim 6, wherein
the junction cavity has a length "LJC" that extends 100% of
the length of the junction “LJ".

8. A golf clubhead according to claim 1, wherein
the clubhead has a combined cavity length "LC" plus
junction cavity length "LJC" that is at least 88% of the
overall clubhead length "LJ" plus "LB".

9. A golf clubhead according to claim 8, wherein
the clubhead has a combined cavity length "LC" plus
junction cavity length "LJC" that is at least 90% of the
overall clubhead length "LJ" plus "LB".

10. A golf clubhead according to claim 1, wherein
the clubhead has a combined cavity length "LC" plus
junction cavity length "LJC" of at least 3;3 inches.

11. A golf clubhead according to claim 1, wherein
said blade cavity includes a blade cavity bottom surface,

i and wherein said junction cavity includes a junction cavity
bottom surface that is coextensive with said blade cavity

bottom surface.
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7. A golf clubhead according to claim®6, wherein the junction (%ﬂ!l“MIIMH"HIIIl“I
| ength "LJC' that extends 100% of, the length of the junction ' < L M s =
‘8. A golf clubhead according to claim1, wherein the clubhead has a.

conbined cavity length "LC' plus junction cavity length "LJC'" that is at

| east 88% of the overall clubhead |ength "LJ" plus "LB". 9. A

gol f clubhead according to claim8, wherei8the clubhead has a conbi ned

cavity length "LC'" plus junction cavity length "LJC'" that is at |east 90%

of the overall clubhead |length "LJ" plus "LB"

12. An iron-type golf clubhead comprising a
blade, having a heel end and a toe; a hosel for securing
the clubhead to a shaft; and a junction extending from the
heel end of the blade face and connecting the blade to the

" hosel; wherein the blade includes a rearwardly facing blade
cavity, extending generally in a heel~to-toe direction,
defined by a blade cavity perimeter wall, wherein said
-blade cavity includes a blade cavity bottom surface, and
further comprising a graduated weight pad contained within
said blade cavity, the weight pad extending generally in a
heel-to-toe direction and projecting rearwardly from said
blade cavity bottom surface.

13. A golf clubhead according to claim 12,
wherein said graduated weight pad has a height, in a
direction perpendicular to said blade face, that varies in
a toe-to-heel direction.

14. A golf clubhead according to claim 13,
wherein the height of said graduated weight pad further
varies in a vertical direction.

'15. A golf clubhead according to claim 1, wherein
said blade cavify includes a blade cavity bottom surface,
and further comprising a graduated weight pad contained
within said blade cavity, the weight pad extending
génerally in a heel-to-toe direction and projecting

rearwardly from said blade cavity bottom surface
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10. A gol f cl ubhead according to claim1, wherein the clubhead I“ulm "ll !ll" "Ill "
conbi ned cavity length "LC' plus junction cavity length "LJC" of [a¥EI W
3.3 inches. 11. A golf clubhead according to claim 1, wherein

said blade cavity includes a blade cavity bottom surface, and wherein said

junction cavity includes a junction cavity bottomsurface that is
coextensive with said blade cavity bottomXrface.

16. A golf clubhead according to claim 15,
wherein said junction cavity includes a junction cavity
bottom surface that is coextensive with said blade cavity
bottom surface.

17. A golf clubhead according to claim 16,
wherein said junction cavity includes a cutout extending
below said junction cavity bottom surface.

18. A golf clubhead according to claim 17,
wherein the weight pad has a graduated profile, and wherein
the cutout represents a continuation of the profile of the
weight pad.

| 19. A golf clubhead according to claim 1,.wherein
the junction has a junction cavity floor and includes a
point PS5, representing a point on the junction outer
surface located furthest away from the toe, measured in a
direction along the cavity floor and parallel to the ground
when the clubhead is at its normal lie position; and
wherein the junction cavity perimeter wall includes a
discontinuity at least at point P5 such that the junction
cavity extends out the heel end of the junction.

20. A golf clubhead according to claim 1, wherein
the blade includes a sole having a bottom surface, a
leading edge, a rear e@ge surface, and a centerline

- extending from the leading edge to the rear edge surface,

through a touchpoint where the blade contacts the ground in
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a heel

end and a'2oer"a hovet "Por Serutt no et bonena% & o oML 1]

'junction extending fromthe heel end of the blade face and connecting the
bl ade to the hosel: wherein the blade includes a rearwardly facing bl ade

cavity,

extending generally in a heel-to-toe direction, defined by a blade

cavity perineter wall, wherein said blade %%V|ty |ncludes a bl ade cavity
bottom surface, and furt her conpri sing a graduated wei ght pad cont ai ned

within’

its normal lie position, wherein the rear edge surface is
formed by a bottom portion of the perimeter wall and is
rounded, and wherein the rear edge surface includes a pair

of flats disposed on either side of the centerline.
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sai d bl ade cavity, the weight pad extending generally in a heel-to-toe

ldirection and projecting rearwardly fromsaid blade cavit surface.
:13. A gol f clubhead according to claim 12, whe ngﬂ@ﬂmﬁﬂe wei ght
pad has a height, in a direction perpendlcular e%nS§ﬁ¥@ faceg|, that

varies in a toe-to-heel direction. A "“" e
according to claim 13, wherein the height 2% said graduated wei ght pad

further varies in a vertical di GOLF CLUBH A gol f cl ubhead
according to claim1, wherein égggﬁgﬁgg%—cavrfy—rﬂtggggs a bl ade cavity

bottom surf ace, ABSTRACT

An iron-type golf clubhead includes a blade, a
hosel, and a junction. The blade includes a rearwardly
facing blade cavity, and the junction includes a rearwardly
facing junction cavity that is coextensive with the blade
cavity. A graduated weight pad is located within the blade
cavity and preferably has a héight, in a direction
perpendicular to the blade face, that varies in a toe-to-
heel direction, and which may also vary ffom the top to the
bottom of the club. The junction cavity may also include a
negative weight cutout that extends below the junction
cavit? floor and that represents a continuation of the
profile of the weight pad, in effect forming a negative
weight pad. The junction cavity and weight pad act to move
the center of gravity outwérdly toward the toe, and also to
increase the sweet spot on the outer, toe portion of the

clubhead.

Fig. 1-4

REPLACEMENT SHEET

14 MAY 1997




and further conprising a graduated wei ght pad contained wthin said blade
cavity, the weight pad extending generally in a heel-to-toe direction and
projecting rearwardly fromsaid blade cavity bottom surface

19 16. A golf clubhead according to claim 15,

Fig 1 23 oL ’/,q
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wherein said junction cavity includes a junction cavity bottom surface
that is coextensive with said blade cavity bottom surface. 17.
A gol f cl ubhead according to claim 16, wherein said junction cavity

i ncludes a cutout extending below said junction cavity bottom surface.

18. A golf clubhead according to claim17, wherein the weight pad has a
graduated profile, and wherein the cutout represents a continuation of the
profile of the weight pad. 19. A—golf clubhead according to
claim1l1, wherein the junction has a junction cavity floor and includes a

/6o
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poi nt P5, representing a point on the junction outer surface |ocated
furthest away fromthe toe, neasured in a direction along the cavity fl oor
and parallel to the ground when the clubhead is at its normal lie
position; and wherein the junction cavity perinmeter wall includes a
discontinuity at |east at.point P5 such that the junction cavity extends
out the heel end of the junction. 3 20. A golf clubhead according
to claim1, wherein the blade includes asole having a bottom surface, a

| eadi ng edge, a rear edge surface, and j terline extending fromthe

| eadi ng edge to the rear edge surface,
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;thrbugh*a t ouchpoi nt where the bl ade contacts the ground in

120 its normal |ie position, wherein the rear edge surface is forned by a
.bottom portion of the perimeter wall and is rounded, and wherein the rear
redge surface includes a pair of flats disposed on either side of the
icenterline.
- 4
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— /W SEARCH REPORT | Application No. 9700298-4

TEXT OF THE ABSTRACT

IRON-TYPE GOLF CLUBHEAD

An iron-type golf clubhead includes a blade (12), a hosel (14) and a junction (16). The blade
(12) includes a rearwardly facing blade cavity (22), and the junction includes a rearwardly
facing junction cavity (28,28b) that is coextensive with the blade cavity (22). A graduated
weight pad (30) is located within the blade cavity (22) and preferably has a height, in a
direction perpendicular to the blade face (18), that varies in a toe-to-heel direction, and which
may also vary from the top to the bottom of the club. The junction cavity (28,28b) may also
includes a negative weight cutout (40) that extends below the junction cavity floor (29a) and
that represents a continuation of the profile of the weight pad (30), in effect forming a negative
weight pad. The junction cavity (28,28b) and weight pad (30) act to move the center of gravity
outwardly toward the toe, and also to increase the sweet spot on the outer, toe portion of the
clubhead.

Figures 1-4.
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