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This iﬁvention relates generally to golf clubs,
and more particularly to golf club irons of improved
construction, to achieve advantages, such as twist

10 resistance, during impact with golf balls, and delayed
momentum transfer to golf balls during stroking. In this
regard, and in the past, irons evolved in design from
flat back to hollow back structure, the present invention
prgviding’ a further evolution in back structure to

15 achieve virtuél head enlargement effects.

Many efforts have been'made'to désign irqn
heads to achieve higher energy availability for transter
to the gblf ball, when thg_béll is impacted by the head.
However, no way was_known, to our knowledge, to achieve

20 delayed momentum.tran3£er to the ball, over the §ery
shbrt time interval when the ball remains in contact with
the head face, in the novél and unusual manner as

| achieved by the present invention:; and no wa& was known
to'coupie such delayed energy'transfer with head tﬁist

25'_ resistance, in the manner to be described.
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It is a major object of the 1nvehtion to
provid.e an iﬁproved iifoh head construction meeting the
need for a delayed momentum traﬁsfer effect to the ball
during club stroking, and also to provide club head

increased twist resistance. Basically, the invention, as

‘embodied in a head metallic body, is constructed to

- include:

define two intersecting recesses rearwardly of the head
front wall, and bounded by head metallic extents
projecting rearwardly prc_:ximate peripheral regions of the

head face defining front wall. For example, the head may

a) a body dgfinihg a forwardly extending main
recess located rearwardly of the front wall,
i b) and the bédy also defining an undercut
recess located directly rearwardly of the front wall and
extending outwardly from the main recess toward at least
two of the following:
i) the top wall

11) the bottom wall

1ii)  the toe

iv) the heel.

As wili be seen, the undercut recess may extend
outwardly from its intersection with the main recess
toward all of the top" and bétton walls, and the toe and
heel, whereby the undercut recess may then bound the main
recess. This construction facilitates slightly delayed

forward transfer of momentum of the body metal :earwardly

~ of the undercut recess, to the front wall and front face,
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neeqd for a delayed nmomentumtransfer effect to the ball 5 during club
stroking, and also to provide club head increased tw st resistance.
Basically, the invention, as enbodied in a head netallic body, is
constructed to define two intefsecting recesses rearwardly of the head
front wall, and bounded by head netal PiTt extents 10 - projecting-
rearwardly proxi mate peripheral regions of the head face defining front
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toward at |east the front wall periphery, ‘due to the provision of the |
undercut recess, as referred to. This also enables
5 reallocation of some meta'll to project rearwardly from the
| looping recess, enhancing head peripheral weighting for
anti-twist effect. _

Desirably, the'undercut.recess is extended
upwardly and downwardly into proximity with the uppermost

10 and lowermost extents of the head front face, and to
redistribute head metal to project reérwardly of the
undercuts, whereby a significant sweet spot enlarging
effect is ach;l.ev’ed. Lai:eral sweet spot enlérgement is
also provided by undercuts at the toe and heel.

15 It is desirable to provide.an undercut
reéess,.as referred to, which extends in a loop that lies
generally paraliel to the inclined front face of the
iron. The inclination of that loop varies wifh the
number of the iron, designating different front face

20 inclinations, as for example 1 to 9 irons and wedges.

It can be advantageous to form the head with a
réarward projection with upward thickening between the
bottom wall and the main reéess, and rearwardly of the
undercut recess that.exﬁends towvard the bottom wall:; and

25 the head may also have a rearward projection with
downward thickening between the top wall and the main
recess, and reafwardly of the undercﬁt recess that
extendé toward the too ﬁall.

.It can also be preferable to provide upward

30 | thickening of the lower rearward projection, as referred



two of. the followng: i) the top wall 20 : 1) t he
Bottomwall iii) the toe iv) - the heel. As will be seen, the undercut
recess may extend outwardly fromits intersection with the main recess 25
toward all of the top and bottomwalls, and the toe and heel, whereby the
underclit recess may then bound the nalﬁ'Tecess This construction
facilitates slightly del ayed forward transfer of nonmentum of the body netal
rearwardly of the undercut recess, to the front wall and front face,

to, which substantially exceeds sald downward thickening
of the upper rearward projection, as referred to; and
typically, the upward thickgning of the lower rearward
. projection ié at'least twice the downward thickening of
5 the upper fearward.projection, as will be seen.
Further, the undercut receés that e_xtends
toward the top wall of the head typically has forward and
.rearward sides that extend generally parallel to one
another. The upper rearward projection, as referred to,
10 has a lowér surface facing the main fecess, that lower
surface iptersectinqlthe rearwvard side of the undercut
recess at an acute angle; and the'uhdercut recess that
extends tcward the bottom wall of the head typically has
forward and rearward sides that extend in generally
15 parallel relation. The lower rearward projection, as
referred to, has an nppér surface facing the main recess .
that upper surface intersecting the rearwardlside of the
.undercut recess that extends toward the bottom wall at an
obtuse angle. These relationships also contribute to the
20 novel structures, mode of operation and reéuits of the
invention.

It is sometimes preferred to provide an undercut

recess extending toward the top wall with a slant height -
S, above the main recess, and an undercut recess
25 2xtending toward the bottom wall with a slant height S,
below the main recess, wherein S, substantially exceeds
8. Typically, 8,/8; .exceeds 1.5, Purther, the head
typically defines a £irst web that is ﬁpwardly concave
toward the undercut recess that extends toward the bottom

30 wall, and a second web that is downw’ardiy concave toward



-3- wia peripheral extents of the head. Typically, the netal of the head
has reduced thickness directly rearwardly of the front wall periphery, due
to the provision of the undercut recess, as referred to. This al so
enables 5 real |l ocation of.sone netal to project rearwardly fromthe -
| oopi ng recess, enhancing head periphesat weighting for anti-tw st effect.
Desirably, the undercut recess is extended upwardly and downwardly into
proximty with the uppernost 10 - and | owernost extents of the head
front face, and tothedusterdut crduemd thasl exbepdm) torand: theatdpywalli he
undercuts, whereb a signi fi cant sweet spot _enlargin
y so, gthe second web typ%cally hasg mi%imun thickness t,
between the top wall and the undercut recess. The front
wall has thickness t,, and wherein t, % t,; also, the
5 . front web typically has minimum thickness t, between the
bottom wall and the undercut recess, and ty @' t,.

'As will be seen, the head, by virtue of such
webs, has c-shaped cross -ection in a plane normal to
head length dimension between the toe and heel of the

10 head. These relationships also contribute to the novel
structure, mode .of operation, and results of the
invention. _ _

It may be desirable to provide webs at various
lbcations and of various configurations at ﬁpper and/or

15 | lower regiohs of iron heads, as'wil_l appear.

The invention also aims to provide a set of
irons, each iron incorporating the dual intersecting
recesses, as referred to, and the rearward projections

e‘xtendihg generally horizontally irrespectively of the

20 ahgles of the front faces of the irons in the set.

Embodiments of the present invention will now be
described by way of example only with reference to the

accumpanying drawings, in which:

25

_F'ig; 1 is a rear elevation of a #1 iron of a
golf club set incorporating the invention:
Fig. 2 is a section taken on lines 2-2 of Fig.



effect. i s achi eved.
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14=-14 of Fig. 13;

Fig. 4 is a rear perspective view of the Fig.
1 head; | '

Fig. 5 is a view like Fig. 1 but showing a #6

‘iron incorporating the invention;

_ Fig. 6 ig a vertical section taken on lines 6-6
of Fig. §;
Fig. 7 is a section:on_lines 7-7 of Fig. 5;
Fig. 8 is a rear perspective view of the Fig.

5 head;

y
to

desi gnati ng

as for exanple 1 to 9 irons and
It can be advantageous to formthe head with a rearward projection
wi th upward thickenigng between the bottom wall
rearwardly of the undercut recess that
head may

and

Fig, 9 is a view like Fig. 1 showing a #8 iron

incorporating the invention;

Fig. 10 is a vertical section taken on lines |

10-10 of Fig. 9;

| Fig. 11 is a section taken on lines 11-11 of
Fig. 9;

Fig. 12 is a rear perspective view of the Fig.
9 head;

Pig. 13 is a view like Fig. 1 showing the rear

~ side of a pitching wedge incorporating -the invention;

Fig. 14 is a vertical section taken on lines

is a section taken on lines 15-15 of

Fig. 15
Fig. 13; |
| Fig. 16 is a rear perspective view of the Fig.
13 head; ' |
 Fig. 17 is a view iike_Fig. 1 showing corner
slots; : | |
Fig. 18 is a view similar to Fig. 1 showing a

whi ch-extends in a | oop that

and



recess, and rearwardly of the undercut recess that extends toward the too
wall. It can also be preferable to provide upward 30 : t hi ckeni ng of
the |l ower rearward projection, as referred -4- to, which substantially
exceeds said downward thickening of the upper rearward projection, as
referred to; and typically, the upwardy thi ckening of the |ower rearward

projection is at |east twce the dowward thickening of 5 t he upper
rearward projection, as will be seen. Further, the undercut recess that

extends " #5 iron in cross section;

Figs. 19 and 20 are views similar to Fig. 18
showing #1 and #9 irons in cross sectioné
Fig. 21 is a view like Fig. 18 but showing
5 regions of upper'and lowér web locations:; and
Figs. 22(a)-=-22(e) and Figs. 23(a)--23(d) are
fragmentary sections showing various web locations and

configurations. -

10 _ Referring first.to Fig. 1,.the illustrated golf
club head 10, in the.forﬁ of a #1 iron of a set, has a
body 11 defining a heel 12, toe 13, top wﬁll 14, and
bottom wall .or sole 15. The body also Qefines an.
upwardly and rearwardly ipclined front face 16 at the

15 - frontal side of an associated front wall 17. A hosel is
shown at 18 and integrally'joins the body via neck 20;
and a éhaft 19 extends into a bore 192 that extends
through the hosel, as seen at bottom bore opening 19b and
is anchored therein in a suitable manner. Opening 19h

20 may be suiﬁably ﬁiugged. The head and hosel may consist
of a one-piece, metallic steel casting, other metals and
alloys being usable. | _

| In accordance with the invention, the body
ldefines-two intersecting recesses related to rearwardly

25 elongated body projections, typically extending
reafwardly,'&s_will-be.desc;ibed, irrespective of the
head front face angularity. .The two recesses include a

forwardly and rearwardly extending main recess 21, and an



toward the top wall of the head typically has forward and rearward sides
that extend generally parallel to one another. The upper rearward
projection, as referred to, 10 . has a | ower surface facing the main
recess, that | ower surface intersecting the rearward side of the undercut
recess at an acute angle; and the undefcut recess that extends toward the
bottomwall of the head typically has forward and rearward sides that
extend in generally 15 _ parall el relation. The |ower rearward

Phat “upper surf aceriefert creddts Ma “PRRed g a5Ge T pRlatRad, o YPhcecs
that extends tovaigohle vaon! afuvaktemdiry 18Relae1 ANEhevarkI9s ol BheOnSh ps
al so contribute to t he 20 novel structures,” node of dperation and
results of the — forwardmost extent of the main recess 21, toward at least
two of the following: |
5 _ 1) top wall 14
ii) bottom wall or socle 15
iii) the toe region 13
iv) the heel region 12,
Typically,._the' undercut receés portions i4g and
10 15a, associated with walls 14 and 15, are elongated
directionally between the toe and heel, over the major
length of the head, thereby achieving a large portion of
the benefits.df the-invention. These benefits include
metal rgdistribution toward the upper and lower
15 . peripheries of thé heéd, and projécting rearwardly at 24
and 25, for enhancihg anti-twist.of the head during
stroking and ball impact. Such metal rearward
‘redistribution, 1i.e., 1lengthening  in a rearward
directién, as at 24 and 25, rearwardly of undercuts 1l4a
20 and 153, 1s believed to achieve soméwhat.delayed momentum
- t:ansfer from the metal portions'24-and 25; to ghe front
wall and front face 16, thereby maintaining a greater
time interval of rroht face contact with the ball during
stroking, for better ball controlf The size and mass of
25 the lower projection 25 Substantiallj exceeds the size
and mass of the_uppér projection 24, as is seen in Fig.
2, enhancing the delay.gftect. ' '
| Note that such momentun transfer, visualized in
the form of forward waves, is required to pass around and

30 through the reducgd thickness_forward portions 14b and



I nvention. It is sametines preferred to provide an undercut recess
extending toward the top wall with a slant height [err] .above the main
recess, and an undercut- recess 25 . extending toward the bottom wal
with a slant height [err] below the main recess, wherein [err].
substantially exceeds [err] Typicallyy Jerr] exceeds 1.5. Further, the
head typically defines a first web that is upwardly concave toward the

_undercut recess t hajp eyt eeRle i-@él!@\ia(i-dtlbe pti%tjkeﬂlr?é) portionédlds adidd ﬂ second
web that is downwardly concave towar

enhancing such delay. Such_delay of wave travel through
narrowed regions (or webs br bridges) 1l4b and 15b are
facilitated.yy the outwardly concave curvature at 1l4¢ and
5 15¢, or other similaf::hickness narrdwing'shapé, bounding
the outermost extents of the undercuts 14§'$nd 15a.
Enhanced performance and ball control have been
determined by repeated, actual use of such an irenm, both
with humans and robots. A sweet spot enlarging effect
io (vertically) is achieved without reqniring head vertical
enlargemeﬁt. Note that the undercuts l4a and 15a are
near the uppermost and lowermost extents of face 16, and.
the slant height dimension D, of the undercut recess is
90% to 95% of the slant height Dz'ot face 16. Thus,
15 - .90 < Dy/Dy < .95.

) The undercut recess portions -12a and 133,
associated with the heel and toe, and associated metal
redistribution rearwardly and functionally outwardly

" (i.e., . enlarging effect) from those undercuts,

20 contributes to and adds to the same effects as described
above for the undercut recess portions 14a and 15a, i.e.,

the sweet spbt is enlarged toward the toe and heel. Tha
undercut recess projects outwardly at 12a, 14a, ﬁndllsg_

‘at the heel, toe and toward the top walls, respectively,

'.25 | i.e., from the edges 34a, 35a, and 323, to an extent w;
{which may vary, as shoWn): héwever, the front-to-rear

thickness t; of the undercut recess is approximately as
follows: ' o |

| Sty < Wy < 1.'51:,_

30 Note that the undercut recess at 153 projects downwardly



t he wundercut recess that extends toward the top wall. Al so, the second web
typicall'y -has m nimumthi ckness [err] between the top wall and the undercut
recess. The front wall has thickness-t2, and wherein [err] [err] also, the
5 . front web typically has mninmumthickness [err] between the bottom
wal | and the undercut recess, and [efdD As will be seen, the head, by
virtue of such webs, has C shaped cross section in a plane nornmal to head

"l engt h di nensi on bgt ween, t he_toe and heel of the 10 These

head.
rel ati onshi ps al so ’5%%?49&1_9@3&? 2Re XY betreaer -8 anﬁo@le‘-‘_‘egﬁ‘im&ﬁeﬁ’m i on,
~and results of the invent ‘rﬂﬂ'récfii”?i’ é?x% f;é‘{ﬁl}l Su{‘\?awz%‘é' ?grl\@bgmiat |

various | ocations and of various configurations at upper. and
15¢ are typi;ally'between «150 and .160 inches for #1
through $#7 irons: betweén .210 aﬁd +230 for #8 and #9
5 irons; and between .300 and .320 for a pitching wédge:
however, these dimensions can vary.
Note in this regard the rearward projections 26
and 27 in Fig. 3, extending rearwardly from the undercuts '
12a and 133, ahd also rearward projectid_ns at 24 and 25.
10 Such rearwai'd projections 24 and 25, 26 and 27 are
elongated directly_réa:w_ard'ly. of the undercuts 12a, 13a,
l4a, and 153, and in relation to their thickness
dimensions, showing t’ha_t_metal has been redistributed to
those projections to enhance the effects described and
1s without incfeasing the dverall vertical dimension of the
| héad. |
| The inner sides or ledges 32 and 33, defined by
the projections 24 and 25, are substantially flat in a
forwardbto-rearwérd direction; however, they define a
20 loop in combination with the corresponding inner and
curved sides 34 and 35 of the projections 26 and 27, that
loop subtending the major aerial extent of the front
face, including ‘an enlarged "sweet = spot".
Correspondingly, all undercut recess pértions 12a, 13a,
25 ' 143, and 153, also defines, prefe’rably; a loop. Undercut
' recess concave corners appe.ar. at 50, 51, 52, and 53.
Dimension D,, between 32 and 33, is substantially less
than lnl at all sections parallel to the section of Fig.
2. The undercut rece_ss'has a periphery defining an area

30 Ai within that periphery, the front face 16 having a



15 . | ower regions of iron heads, as will appear. The invention al so
ai-ns to provide a set of irons, each iron incorporating the dual
i ntersecting recesses, as referred to, and the rearward projections

extending generally horizontally irrespectively of the 20 * angl es of
the front faces of the irons in the saqff. -Enbodi nents of the present _
inventron will now be described by way of exanple only with reference to

the acconpanying drawings, in which: 25 Fig. 1 is a rear elevation of a #1
iron of a-golf club set incorporating the invention; Fig. 2 is a section

taken on lines 2-2,at iBi8- area, where: |
| .90 < Al)Az < .95
 It.is found that the undercut recess structure
substantially eolarges the effective sweet opot'at the
5 : féce 16. Side 32 is inclihed upwardly and rearwardly
from horizontal at between 1°* and 3°; and side 33 is
inclined downwardly and reorwardly from horizontal at
between 1° and 3°. Bottom wall 15 is inclined at <<
upwérdly and rearwardly from horizontal at between 5* and
10 8°. A local relief facet 80 (inclined upwardly and
rearwardly) is provided'beneath the sweet spot location
to intersect bottom wall 15 and rear surface 81l. |
Fig. 17 shows that slots may be provided, as at
40-43, proximate corners of the loop defined by the
15 : roarward projections 24-27 to decouple or reduce the
stiffening effect of joining the rearward extending
portions 24_;57 at the loop corners. This allows the
momentum transfer from each of such portions to
independently proceed forwardly, with delayed action, as
20 . referred to, without being affected by tho nomentum
transfer associated with the other portions, or
_attenuated by the effects of such other port:lons.
"Figs. 5- 8 show a corresponding oonstruotion of
a #6 iron, having a more inclined front face, as shown.
25 The corresponding numbered elements are the same as those
in.Figs. 1-4, with each number preceded by a 1, i.e.,
providin_g a one hundred series of numbers. |
Figs. 9-12 correspond to Figs. 1~4, but show a
#8 iron with the two intersecting recesses in associated

10 atriarnre. as defined above. The corresponding elements



-6-.1, Fig. 3 is a sectionon lines 3-3 of Fig. 1; Fig. 4 is a rear
perspective view of the Fig. 1 head; 5 - Fig. 5is a view
like Fig. 1 but showing a #6 iron incorporating the invention; Fig. 6 is a
vertical section taken on lines 6-6 of Fig. 5, Fig. 7 is a section on |lines
- 7-7 of Fig. 5; 10 Figp 8 is a rear perspective view of the
Fig. 5 head, o _
have a 2'preceding'eﬁch number, whereby a two hundred
. series of elements are defined.
Figs. 13-16 correspond to Figs. l-4, but show
a pitching wedge withlthé two recesses in associated
5 structure, as defined above. fhe corresponding elements
'héve 2 3 preceding each nuﬁber,-whereby a three hundred
series of elements are defined. _
Fig. 18 corresponds to Fig. 6 but shows in
representation actuél' size #5 iron in section, with
10 elements cbrrespon_diﬁg to those of Fig. 6 numbered the
same except for an initial "4" instead of "1i".
In Fig. 18, upward overall thickening X, of the
" lower rearward projection 425 substantially exceeds the
downward,. overall thickening Xy of the upper rearward
15 prc_:jection 424; and typically X, is at least 1.25 x1...
.'  Further, tﬁé undercut recess extent toward the
top wall of the head has forward and rearward sides 440
and 441 that extend genérﬁlly parallel to one another;
the upper rearward projection 424 has a lower surface 432
20 facing the main Irecess 421; and that lower surface 432
| intersects the recess rearward side 441 at an acute angle
‘<. In addition, the undercut recess extent toward the
bottom wall 6: thé head has forward and rearward sides
444 and 445 that extend generally p;rallel to one
25 . another; and the lower rearward §rojection 425 has an
upper surface 447 facing the main recess 421; and that
upper surface 447 intersects the recess fearward side 445
at an.obtuse_angle B.
Fig. 18 also shows that the upper undercut
30 recess extent toward the top wall has slant height Sy



Fig: 9is a viewlike ng. 1 showing a #8 iron incorporating the invention;
~Firg. 10 is a vertical section taken on lines 15 10-10 of Fig. 9; Fig.

11 is a section taken on lines 11-11 of Fig. 9; Fig.-12 is .a rear

perspective view of the Fig. 9-head; 20 _ Fig. 13 is a view
like Fig. 1 showing the rear side of-a3pitching wedge incorporating the
Fig. 14 is a vertical section taken on lines 14-14 of Fig. 13;

i nventi on;

Fig. 15 is a sect |agn. tatlﬁn on lines 15-15. of 25

10

15

20

25

30

Fi g. :
ove e main recess; the undercut recess gxt&ﬁ% toward

- the bottom wall has slant height S, below the main

recess; S, substantially exceeds S;, and typically S;/8;
exceeds 1.5, as shown. _
Further, the minimum thickness t, of lower web
415b is related to the thickness t, of the front wall 417
by the relation tl'g'tz; and the minimnm thickness t, of
the uppef web 414b is related to tz'by the relation t, =
ty. As shown, and by virtﬁe of such webs, the head has

a C-shaped cross section in a plane (the plane of Fig.

'18) normal to head length dimension between the toe and

heel.

The above relationships are also found in Figs.

2, 6, 10, and 14. Slant height D; and D, relationships

found in Fig. 18 are the same as those in Figs. 2, 6, 10,

and 14. A medallion 480 is formed integrallY'with the

rear side of the front wall 417.

It will be understood that intermediate irons
have the same construction, but with associated changing
front face inclinations, as in a set of such irons.
Accordingly, each iron of the set has the invention
incorporated therein. | '

Figs. 19 and 20 are views like Fig. 18 bhut

showing #1 and #9 irons having related dimansionall

features, as de_écribed in connection with the above
figures, especially Fig. 18. The relationships deﬁailed
in Fig. 18 remain generally the same for Figs. 19 and 20.

Fig.:zi is a view generally like Fig. 18 but
indicates, at upper and lower zones C and D, "wh_ere

momentum or moment of inertia transfer occurs via reduced

-



Fig. 16 is a rear perspective view of the Fig. 13 head; Fig. 17 is a vi ew

.l ike Fig. 1 showing corner slots; 30 Fig. 18 is a view
simlar to Fig. 1 showing a . -7- #5 iron in cross section; Figs. 19 and
20 are views simlar to Fig. 18 showif #1 and #9 irons in cross section,
Fig. 21 is aviewlike Fig. 18 but showi ng 5 regi ons of upper and

-l ower web | ocations; and
thickness webs created at those zones, i.e., at different

locations in the latter, by auxiliary recesses found in
the head. For simplicity, such recesses and webs are
omitted. Zones C and D are characterized as located at
5 the junctures' of the front wall 417 of the head, with the
upper and lower rearward projections 424 and 425,
respectively. Main recess 421 extends forwardly toward.

wall 416.
Figs. 22(a)~-=-22(e) are fragmentary views

10 showing different forms of such v}ebs in upper zones C, as
in Fig. 21. Upper web 414p in Fig. 22(a) is the same as,
or similar to, web 314p in Fig. 14, i.e., is formed
between undercut recess 4143 and the upper surface 414'
of upper wall 414, as in Fig. 14. |

15 In Fig. 22(b), upper web 514b is formed between
main recess 421 and auxiliary recess 514a cut downwardly

| (i.e., overcut) into the upper wall 414 from upper
surface 414', intersected by 5l4a. | Upper - web 514b
extends lengthwise ot the head. _

20 ' Fig. 22(c) 1s 1like Fig. 22(b) except that
modified recess _5143' is cut downwardly at a slant into
top wall 414 from a point proximate the uppermost. extent
of front face 416 of front wall 17, whereby web 514§' is
formed.

25 Fig. 22(d) is like Fig. 22(a) in that it
incorporates an undercut recess 414a', like 414a, except
that recess 414a‘’ is. shallower in depth: also, Fig. 224
is like Fig. 22(b) in that it incorporates an auxiliary
recess 514a'' that intersects the top surface 414' of the

‘30 head, recess 514a'' being shallower in depth than recess



Figs. 22(a)--22(e) and Figs. 23(a)--23(d) are fragnentary sections show ng
.various web | ocations and configurations. 10 - Referring
first ta Fig. 1, the illustrated golf club head 10, in the formof a #1
iron of a set, has a body 11 defininga heel 12, toe 13, top wall 14, and
bottomwal | or sole 15. The body also defines an upwardly and rearwardly
inclined front fasid4ka ata trirrbe web S18pont id fdrhedobetweenspecdssed front
wall 17. A hosel is shown at 18 and integrally joins the body via neck 20;

and a shaft 19 extidf®'i #d #la’'e 1JFachhauchxrecrrs tanbpd tin Pigsel , as
soon Bt boLtom Dot SReNL00a ) el BRI ABeh" " pe el
may consi st generally between the head, toe and heel. The heads are
'5 metallic. |
Ih Fig. 22(e), the construction is the same as
in Fig. 22(b) except that filler material 450 extends in
and élong recess 5l4a. ' That material may be nommetallic,
and may bond to the recess walls.- An example is a
10 resinous material, such as epoxide, urethane or silicone
rubber. . |
| Figs. 23(a)--23(d) are fragmentary views
showing different forms _of' webs created in lowef zones D,
as referred to in Fig. 21. Lower web 415b in Fig. 23(a)
15 is the same as, or similar to, veb 314§ in Fig. 14, i.e.,
ig_ formed betwee_n undei:cut recess 4153 ahd the lower
surface 415' of lowe# wall 415, as in Figqg. 14.
In Fig. 23(b), iow‘er auxiliary web 515h is
formed between main recess 421 and auxiliary recess 5153,
20 cut upwardly into the lower wall 415 from its lower
(i.e., outer) surface 415'. Recess 5153 is located
rearwardly of front face 416 and forwardly of main extent
of lower projection and is p_aral-lel to the plane of 4.16.
Fié. 23(<_=) is like Fig. 23(b) except that
25 modified recess 51.53' is cut doﬁwardly and forwardiy at
" a slant relative to wall 416, to intersect bottom wall
415' at a point proximate the lowermost. extent of front
face 416, wheréby. web 515h is formed, as shown.
Fig. 22(d_i. is 1like PFig. 23(a) in that it
30 incbrporates an 'u_ndarcut recess 5153' llike 515a, but



of a one-piece, netallic steel casting, other netals and alloys being
usabl e. In accordance with the invention, the body defines two intersecting
recesses related to rearwardly 25 - .el ongat ed body proj ections,
typically extending rearwardly, as y&l!| be described, irrespective of the
head front face angularity. The two recesses include a forwardly and
rearwardly extending nain recess 21, and an -8- undercut recess 22

| ocated directly rearwardly of the front wall and extending laterally

outwardly fromtheghaljower in depth than the latter; also, Fig. 23(d is
| like Fig. 23(b) in'thaf it incorporates an auxiliary
(o#ercut) recess.EISQ" that 1nteréects_1ower surface
415' of the_ﬁead, reéess 5153'' being shallower in depth
5 than recess 515a. A narfow web 515h'' is formed between
recesses 515a' and 5153''. Each such recess and web in
Figs. 23(a)--23(d) extends lengthwise along a path
extending generélly beﬁween the head, toe and heel
regions. The heads are metallic.
10 Any one of the upper web configurations of
Figs. 22(a)--22(d) can be employed with any one of the
iower.web configqurations of Figs. 23(a)--23(d):-however,"
Figs. 22(a) would horﬁally be used with 23(a); Fig; 22(b)
with 23(b); Fig. 22(c) with Fig. 23(c); and Fig. 22(d)
15 with Fig. 23(d). -Any of the recesses can be filled, as
in Fig. 22(e). The foe region of the head can also
incorporate webs of the configurations described in Figs.

22(a)~-=-22(d) and 23(a)--23(d).



f orwar.dnost extent of the main recess 21, toward at'reast tmo of the

fol-l owi'ng:. 5 1) top- wall 14 i
sole 15 iii) the toe region 13 iv) the heel regio | ;I!']H“ﬂ;"llqhe
Wll.t m\a

undercut recess portions 14a and 10 15a, assokti a | S+

and 15, are elongated directionally between the toe and heel over the
-~maj or length of the head, thereby achi,gving a |ar nefits
of the invention. These benefits |ncI ge metal redj $t Ki%MEEEMA$EMENd t he
upper ang¢rhemgs 15 - . peripheries of the head, {land pREPEACERg re#‘mardly

at 24 and Z5, Tor enhancing-anti-tw st of the head during

| 1. A golf club head having a body defining a
heel, tce, top wall, bottom wall, and a front wall
defining an upwardly and reafwardly ihclinad front facs

and rear face, wherein

a) said body defines a forwardly extending

main recess located rearwardly of said front wall,
bf Isaid body also defines an undercut fecess
~ located rearwardly of said front wall rear face and’
extending outwardly from said main recess toward said top

‘wall and toward said bottom I_'wall', proximate said rear

face,

c) said head Aas rearward projection with
downward thickening between said top wall and ;aid main
recess, and rearwardly of said undercut recess that
extends toward said top wall, said undercut recess that
extends toward said top wall h#ving forward and rearward
sides that extend generally parallel to one ahother, and

}d) said rearward projection has a lower
surface facing said main recess, said lower surfacs

intersecting said rearward side of the undercut recass at

an acute angle.
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st roki. ng and ball inpact. Such netal r—eafmrd r edi-st++-buti on,

i~e., ‘lengthening. in a rearward direction, arvvardly
of undercuts 14a. 20 and 15a, is beli eved to mi HEIE deI ayed
momentum transfer fromthe nmetal. portipgps 24 and 2 and

front face 16, thereby naintaining a gf@ater tinme |nterval of front face
contact with the ball during stroki ng, for better ball control. The size

nd mass of the upper proj2ii oA8.A84°Pe S bsﬁaﬁsﬂ%ﬂéﬁﬁiﬁﬂfn;h&? *
gglr\?vgr Sf {N:\C/Eas NiOtserEagﬁit rZSEFOWBEESa%%%d5?8%‘%“’?“%3#4% re uced
thickness forwawd tNipwiied 1¥RidRéhing between said bottom wall and said
| main recess, and rearvardly of said undercut recsss that
extends toward said bottonm vall, said undercut recass
that extends toward said bottrm wall having forward and
rearward sides that extand generally parallel to ona
another, o | | |
£) said last namad rearward projection having
‘an upper surface fac...ng said main recass, said uppar
surface intersecting said rearward side of the undercut

recess extending toward said bottom wail at an abtusa
angle. |

) 3. A golf club head having a body defining a
‘heel, toe, top wall, bottom wall, and a front wall
defining an upwardly and rearwardly inclined front faca

and rear faca, wherein

. a) said body defines a forwardly extending

main recess located rearwardljr of said front wall,

- b) _salid body alsoc defines an undercut recess
located rearwardly of said front wall rear face and
extending outwardly tron said main recess taward said top
wall and toward said bo'l:tan wall, proxinata said raaxr

facs,

~¢)  said head has rearward projection with .
. upward thickening between said bottom wall and n.id nain..
recess, and rearwardly of said undercut recess that

‘extends toward said bottom wall, sa:l.d undercut recess
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-9- 15b of the rearwardly projecting portions 24 and 25, _enhanci-ng such-.

del ay. "Such del ay of wave travel -through narrowed regions (or webs or

bri dges) 14b and 15b are facilitated by the outwardl yWH m m H
14c and 5 15c, or other simlar thickness narro
t he outernost extents of the undercuts 1l4a and 15a. Enhanced performance

and ball control have been determined by T é‘ted actual use of such an
iron, both with-

ns and robots. ot en [ ogL ef :
(vertically) is & rm‘év%’d tanda kv Lﬁa\r’fié’ o8 wR f‘%‘?ﬁ"; civiart’ and
rearward sides that extend generally parallel to one

another, and |

~da) . séid‘_ rearward projection has an upper

surface facing sald main recess, said upper surfaca

intersecting said rearward side of the undercut racess at

an obtusa angle.

4. A golf club head having a body defining a
heel, toce, top wall, bottom wall, and a front wall
defining an upwardly and rearwardly inclined front faca
and rear face_,. wherein

a)  said body defines a forwardly extending
main recess located rearwardly of said front ﬁll.

b) said bedy also defines an undercut recess’

located rearwardly of said front wall rsar face and
extending outwardly from said main recess tm:d said top
wall and toward said bottom: wall, proximnta said zear

face,

c) said head has rearward projection with

upward thickening between said bottom wall and said main
fecess, and rearwardly of said undercut recass that
.axtends toﬁard said bottom wall,
| d) sald head also having rearward prxojection
with downward thickening between said top wall and said
main recass,yd_nd rearvardly of said undercut rscess that
extends toward said top wall, and
e) _ said upward thickening m:batantially

exceeds sald downward thickening.
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enl af genment. Note that the undercuts 14a and 15a are near the uppernost
and | oner nost extents of face 16, and the slant height g’m,m
the undercut recess is 90%to 95% of the slant height D MH" am m

15 .90 < [err] .95. The undercut recess portiong 12a and* 13a
associated with the heel and toe, aned associated netal redistri butlon
rearwardly and functionally outwardly (i.. @g.- enlarging effect) from
t hose undercuts, 20 contributes to and adds to the sane effects as

descri bed above for t he undercut ess, portions 14 the sweet
spot is enlarged toward theét oo %i’rﬁéﬁ aé-ﬂdérf!’%@rl’iee iﬂr

outwardly at 12a, 14@ .and. 15@ at ttie heel tqe_ _and toward the top walls,
respectivel y, 'thickéning is at least 1.5 t:.mes said downward thickening.

6. ' A golr club Read as ‘defined in clain 4
wherein said rear f.ace has a slant height dimension 5y
between uppemest and lowermost extents of said undareut
recess in a vert cal plane gene-rally normal to lengthwise
horizontal extent of the head between the heel and toa,
and said frt_:_nt wall has a slant height dimension ﬁz'
between uppermost and lowermost extents thereof in said
plane, and wherain D;/D, exceseds about .90.

7. A golf club head having a body éatining a
heel, toe, top wall, bottem wall, and a front wall
defining an upwardly and rearwardly inclined front faca
and rear face, wherein _

a) said body defines a forwardly extending
main recass locatad raarwardly- of said fromt wall,

b) said body also defines an undercut recess
located:..'rearwardly of said front wall rear faca and
eq:tandi'xag cutwardly from said nmain recass tnward said top

wall and toward said bottom wall, proximats said rear
faca,

c¢) said head has first rearward projection
with upward thickening batween said bottom wall and said

main recess, and rearwardly of said undercut rscass that

extands toward said bottom wall,

a) said head also has second rearward




25 . i.e., fromthe edges 34a, 35a, and 32a, to an extent—ferrf—fmhrch

may vary, as shown); however, the front-to-rear thicknes
undercut recess is approximately as follows: [err] 30 D! IH@ H i
undercut recess at 15a projects downwardly =~ - 10 - fro

extent between 1.5 and 2.5 tines [errdy The radii of the circular curvatures
at 14c and 15c are typically between .150 and . 160 i Oty ough #7

irons; between .210 and .230 for #8 and #9 -"ﬂ“SSHEETHASBEEN
. REPLACED

projection with downward thickening between said top wall
and said main receéss, and rearwardly of said undercut

recess that extends toward said top wall, and

e) said undercut recess extends toward said

top wall having slant height S, above said main recess,
said undercut recess extending toward said bottom wall

having 'slant height S, below said main recess, and
wherein S, substantially exceeds 8,.

8. The head of claim 7 wherein S,/8; > 1.5.

9. The head of claim 7 or 8, which is

locally downwardly concave toward said undercut recess
that extends toward said top wall, and is upwardly

concave toward said und_ercut recess that extends toward

said bottom wall.

10. The head of claim 7, 8 or 9, which
defines a first web that is upwardly concave taward said

undercut recess that extends toward said bottom wall, and
a second web that is downwardly concave toward said
undercut recess that extends toward said top wall.

11. The head of claim 10 wherein the head has |
C-shaped cross-section in a 'plane normal ¢o lcngt.h .
dimension of the head_. between said toe and said heel.

This Sheet Has Been Re[ilaced
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5 . irons; and between .300 and .320 for a pitching medzm homever

these di mensi ons can vary. ‘Note in this regard r ear war, d mmmm

and 27 in Fig. 3, extending reafwardly fron1th; mﬁép"

al so rearward projections at 24.and-2% 10 fl_ Suc S&rar war d prd]edtléns*
j24 and 25, 26 and 27 are elongated dlrectly € 'kﬁ E @Mo_

enhance
the effects ‘described and 15 wi t hout increasing the overall vertical -

di nensi on of the hed@. Th@henhelacisa&scbainemewmeiu saididgecendby the
prOJectlong %ﬁ and 25, are substantially flat in a
as minimum thickness t; between the top wall and the

undercut recess, and the front wall has thickness t,, and
wherain ', & t,.

13. The head of c_la'in 10 wherein said first
web has minimum thickness t, between the bottom wall and

the undercut recess, and the front wall has thickness tz,

and wherein ta = tz.

14. The head of claim 12 wherein the first web
has minimum thickness t, between the bottom wall and the

undercut recess, and wherein t, ':tZ'

'15. The head of any preceding claim,
including a medallion on said rear wall and €facing

rearwardly toward said main recess.

16. A golf club héad having a body defining a
heel, toe, top wall, sole, and a front vfall defining an
' upwardly and rearwardly inclined front face in ball-
addressing position of the head, wherein
a) said body defines a forwardly extending
main recess located rearwardly of sai'd front wall,
b) and said_ body_ has upper and lower
projections extending rearwérdly from said front wall
above and below said main recess, sa.{d projectiqns being

rearwardly eiongated', and

il




forward-to-rearward direction; hO\A/evér, they define a 20

e
conbi nation with the correspondi ng i nner and curved si des. 3Z”Hl"uﬁluﬂlmm
proj ections 26 and 27, that |oop subtending the major aeri al '

front face, I ncl udi ng an-,  enlarged ); e r——=spot *

Correspondingly, all undercut recess-p8tions JH'§§HEE’25!ASBEEN 4a, and
eceﬂ:me cners

15a, al so defines, preferably, a | oop. Undercut
appear at 50, 51, 52, and 53. D|men5|on D3, between

substantially less than D1 at all tio aral l el the sectlon of Fig.™" |
2. The under cut rec%ils has SBH2rid ‘P\ %e?f BF¢Hg 4n é{’r’é%\t gQuxiliany wi t hin

t hat periphery, the front face 16 haV|n
PeT! PiScdss "1ocated rearwardlyg of said front face and

forwardly of the main extent of one of said projections,

said auxiliary recess intersecting outer surface extent

of the head.

17. The head of claim 16 wherein said first
auxiliary recess intersécts uppermost surface extent of
the head along a path extending generally between the

heel and toe.
_ 18. The head of claim 16 wherein said first
auxiliary recess intersects lowernost surface extent of

the head along a path extending generally between tha

heel and toce.

19. The head of claim 16, 17 ar 18 wherein there is a
web formed between innermost extent of ‘the first

auxiliary recess and said main recess.

20. The head of claim 17 wherein there is a
second auxiliary recess located rearwardly of said front
face and forwardly of main extent of the lower

" proj ecnion,_ said second auxiliary recess intersecting
lowermost extent of the head along a path extending

generally between the heel and toe. | | .

This Sheet Has Been Re; ﬂ
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mexi-num area, where: .90 < [err] < .95 It is found that the undercut recess

st-ructure substanti al I y enl arges the ef fective sweet spot at muﬂu“lu“'l“l“l
face 16. Side 32 is inclined upwar dl'y and r ear warge rom fu“ l

between [err] and [err] and side 33 is inclined d¢
from horizontal ~at between 1 and 3. ?ottom wal | ol

upwardly and rearwardly from hori zonta at bet weemS5=ayg : A
| ocal relief facet 80 (inclined upwardly and rearvvardl y)

beneath the sweet spot Iocatlon tq |nters t bottqQm wa and ear
surface 81. Fig. 17 2dows Thatheps o pPBvi QLQ ige {

first web rormed between innemoa;t extent of. the first
auxiliary recess and said main recess, and there is a
second web formed bet_ween innermost extent of the second

auxiliary recess and said main recess.

22. The head of claim 16 wherein said body
also defines an undercut recess located rearwardly of
said front wall rear face, and extending outwax;dly fronm

said main recess generally toward outer surface extent of

the head.

23 . The head of claim 22 wherein said undercut

recess extends generally toward said first auxiliary

recess o

24, The head of claim 23 including a web

formed by said body between said first auxiliary recess

and said undercut recess.

25.. The head of claim 16 including non-
metallic filler material in said first auxiliary recess.

26. Tﬁe, head of claim 20 including non-
metallic filler m;aterial in said rirst and second
auxiliary recesses.

27. The 'golf club head of claim 16 where:m
said body has a third rearward .projection at said toe and

which is rearwardly elongated adjacent said main recess.

This Sheet Has Been Rel;ila
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40- 43, proximate corners of the |oop defined by the 15 .

-proj ections 24-27 to decouple or reduce the stiffeni.ng efi_ecmm ’m Hl”’l"’
the rearward extendi ng portions 24-27 at t g EOLIX ' T‘hl g altl ows
monentum transfer from each, of 2Sueh Fﬁ“ %&LA& dently

proceed forwardly, wi th del ayed action, 20 = o wi t hout
being affected by the nmonentumtransfer associated wth the ot her
portions, or attenuated by the effects of such other portions. Figs. 5-8

show a correspondi g con%éugé%eaff eiRifn" 3_11 @ﬁ&%wdig{. neuqdy ned

front face, as shown. 2 correspondl ng nunpere are the

same asahhﬂﬁﬁegn g %i%nd&‘éﬁfff#%g#@?&éegéQfSQﬁﬂeBVrﬁaiwdrdiy

pr ovi di ng a one series o
of said front face 'and forwardly of main extent of said

third projection.

29. The golf club head of claim 27 vherain
said third recess intersects outer surface extent of the
head. | | o ' '

30, The head of claim 29 including non-
metallic filler in said third recess.

31. The golf club head of claim 16 wherein either one
or both of said upper and .lawer projections taper rearwardly.

. 32. The goif club head of claim 28 wherein each of

said upper, lower and third projections taper rearwardly.

33. The golf club head of any preceding claim wherein

said body is metallic.

34, The golf clﬁb head of claim 1¢ wherein
‘each of sééfd rearward proj ectlionls has an overall rearward
length dimension and a thickness dimension outwardly from
said main recess, said length dimension subtantial}.y
exceeding said thickness dimension.

35. A set of golf club iron heads, each according to

any of the preceding ciai.ms.

eet Has Been Reilaced
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Figs. 9-12 correspond to Figs. 1-4, but show a #8 iron with the two
intersecting recesses in aSSOCIated struct'ure as defined above. The
correspondi ng el enents - 12 - have a.2 precedi ng each mllﬂﬂﬂmmﬁm
two hundred series of elenents.are defined. Figs. 13-16 c m
1-4, but show a pitching wedge with the two recesses in’ assocj ated"s5 S
structure as defined above. The c?ﬁr‘éspondl ng el enents have a 3 preceding
~each nunber, whereby a three hundred series of elenents are defi ned.

*

36. A golf club 'c_cmprising a club head according to
any of claims 1 to 34,
37. Golf club heads substantially as herein described

with reference to and as shown in the accampanying drawings.
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Fig.. 18 corresponds to Fig. 6 but shows in representation actual size #5
I.ron in section, wth 10 el ements corresponding to those of Fig. 6
~nunbered the same except for an initial "4" instead of "1". In Fig. 18,

upward overal | thickening X2 of .the |ower rearward projection 425

substantially exceeds the downward, egerall tiRCRenT ot £t he upper
rearward 15 projection 424; and typi calg ' SHEERHAB®EEN J|. 25 XI.
Furt her, tAssTRAQErCcut recess extent toward t} REELACED the fead has
forward and rearward si des 440 and 441 that extend gene allel to

one anot her; the upper rearward projection 424 has a | ower surface 432 20

facing the main recess 421; and that |ower surface 432 intersects the

recess rearward side 441 at JMPRGIDeGRLRYCBUB HEADS

A golf club head (10) has a body (11) defining a heel
.(12)’ toe (13), top wall (14), bottam wall (15), and a front wall
(17) dQefining an upwardly and rearwardly inclined front face (16)
and a rear face; the body (11) defines a forwardly extend:.ng main
recess (21) .located rearwardly of the front wall (17) and an
unaercut recess (22) located rearwardly of the front wall rear face
and extending outwardly from the main recess (21) toward the top
wall (14) and toward the bottom wall (15), proximate the rear face.
The head also has rearward projection (24) with downward thickening
between the top wall (14) and the main recess (21), and rearwardly
of the undercut recess (22) that extends toward the top wall, the
undercut recess (22) that extends toward the top wall (14) having
forwal;:d_ and rearward sides that extend generaliy_ parallel to one
another; and the rearward projection (24) having a lower surface
(32) facing the main recess (21) th.ch .lower surface intersects the

rearward side of the undercut recess (22) at an acute angle.
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[err] In addition, the undercut recess extent toward the bottomwal |l of the
head has forward and rearward sides 444 and 445 _thai g

parallel to one 25 - anot her; and the',e ectlon 425 has
an upper surface 447 facing the mai N reces upper surface 447
I ntersects the recess rearward side 445 atllan—obtuse err]. Fig. 18

al so shows that the upper undercut 30 _recess ext t rd the top

t
wal I has sl ant hei ght [erf - above t he mai es t he under cut
recess extent toward ¢F( -1—’ / |
| 50 j_ .
A V~-72

——e—

Been Rep‘laced

il \\\\\\ Hl



the -bottomwal | has slant height [err] below the main recess; S2
substantially exceeds [err] and typically [er exceeds 1.5,as shown. 5
Further, the mnimmthickness t1 of |ower Ff’ - t he

thickness t2 of the front wall 417 by the reljtion and t he
m ni mrum t hi ckness t3 of the upper web 414b i he rel ation

" t3 t2. As shown, and by virtuejof such webs, the head has a
. C-shaped cross sectioR in a p_IrBe(j. t he gol ane of Fig. 1 nor M@t o head
| engt h di mensi on bet n the *hetl*. The aboV ationsph ps al so
found in FigsJZ19 1 and 14. Slant hei [err] a [ err]frel at\Onshi ps
15 found in FiY. are the sam; as e in Figs. 10, -
B 7 }
° ¢ o - '.' , ’,3
119a N ANE | 157
/
772 —_—— 115a

1156

? //77 /I/.fcz

\\\\\\'\\\‘l\\\\\') |
iim“rez‘ ; ﬁ( 113
J

735a / 27
135

118
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and 14. A nedallion 480 is forned integrally with the rear side of the
~front wall 417. It wll be understood that internediate irons have the sane
construction, but with associated changing 20
inclinations, as in a set of such irons. Accor
has the invention incorporated therein. Figs.
18 but showing #1 and #9 irons having related’
features, as described in ciséfction with the above figures, especially

front f

f the set
i ke Fig.

THE SHEERBAS IgEeN
19 an&EPRAGED Vi €

Fig. 18. The relationships detgfled in Fig. 18 remain generally the same
for Figs. 19 and 2Q Fig 21 i g{d'dy nerally lik cfig. 18 but indicates,
at upper a@¥Joukr Wones C and D, where :

218 o1d o14b -|—> 2{0
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30 noment um or nonent of inertia transfer occurs vi a reduced -14-
-thi ckness webs created at those zones, i.e. rt==¢l] ar ent locatlons in the

latter, by auxiliary recesses found in the h@adHEfnggy ¥7 such
recesses and webs are omtted. Zones C and p are RBEB[ & ﬁﬁEUd as |l ocated
at 5 the junctures of the front wall 4I7 or=the-heay t he upper

and | ower rearward projections 424 and 425, respectively. M T ecess 421
extends forwardly toward wall 416. Figs. 22(a)--22(e) .are fragnentary

%iems . -—zé;tif.JE?. ’22ﬂ9

| _F[.rc. 15. W
O 3122 316 "3t5a 317 373;)”‘ |

318 o, 7, —
312 334a 4l Tigiﬁa

' e’ . S
32 334 321/ 322’ 355..1 72
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10 showi ng different fornms of such webs in upper zones C, as in Fig.
21. Upper web 414b in Fig. 22(a) is the sanme as, or simlar to, web 314b in
Fig. 14, i.e., is formed between undercut recess 414a and the upper surface
414" of upper wall 414, as in Fig. 14. 15 In Fig. 22(b),
upper web 514b is fornmed between main recess 421 and auxiliary recess 5l14a
cut downwardly (i.e., overcut) into the upper wall 414 from upper surface
414', intersected by 514a. Upper web _ hwi se of the
head. 20 Fig. 22(c) ip THikSHEEYHASKEEN || except that

nodi fied recess-514a’ is cut downwardl yjjat a RERUXCEDtO tagp wall 414 froma
poi nt proxi mate the uppernost extent of = Fom—Face—&F+ ront wall 17,
wher eby web 514b' is

| ,I'«[.rc.. 17.
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formed. 25 Fig. 22(d) is like Fig. 22(a) in that it
incorporates an undercut recess 414a', |ike 414a, except that recess 41l4a
is shallower in depth; also, Fig. 22d is like Fig. 22(b) in that it _
i ncorporates an auxiliary recess 514a ' thaf~irresseets. the top surface

414" of the 30 head, recess 514a" beij h t han
recess - 15 - 514a. A narrow web 514b" - Irecesses
514a" and 414a'. Each such recess and web I'n S= B 2H(d) extends

| engt hwi se al ong a pat h extendi ng

_I<11c:. .18 .
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generally between the head, toe and heel. The heads are 5 metal lic.
.I'n Fig. 22(e), the construction i's the sane as in Fig. 22 (b) except that
filler material 450 extends in and al ong recess 514a. That material my be
nonnetal lic, and nmay bond to the recess walls. =~ An exanple is a 10
resinous material, such as epoxi de, urethane or sili&g ! '
23(a)--23(d) are fragmentary views show ng different HofHiS SHERERAS BEeqt Bd
in lower zones D, as referred to in Fig. 21. Lower wely 415bRERLECED 23( 4
15 is the sane as, or simlar to, web 314b in FiQ & te—= :
formed between undercut recess 415a and the | ower surface 415 of | ower
wal | 415, as in Fig. 14. X '

N T



In Fig. 23(b), lower auxiliary web 515b is forned between nmain recess 421
and auxiliary recess 5151, 20 cut upwardly into the | ower wall 415
- fromits lower (i.e., outer) surface 415 Recess 515a |s | ocat ed

rearwardly of front face 416 and formardly of maLp-extent—d GRET
projection and is parallel to the plane of 416. Fﬂgns Q}-B:-{!ﬁ)Hfi\%BFFe Fi g.
23(b) except that 25 modi fi ed recess 515a'lj i s CBEPQQEEB@L:,_H
- forwardly at a slant relative to wall 416, to i ntseset] omwal I 415" at
a point proximte the Iomernnst extent of front face 416, whereby web 515b

is formed, as sho I g. 2(d) is lik g.
|ncorporat es 2941¥1%?cut 7 s 515a' u%ﬁ

}[:_c. .e2d. J{IC- . 22e.
#e1 | | 421 476
410
| 475 | 5’?{@
_ <
_435 425 i
poin g 4"5 415 halPP7 L
J‘j G . 6’3(1 . -EIIG .@3b.
475a'.
srsa’
‘5-)5-6” - 475
_F(Jc. . ?Jd ]

Sheet Has Been Reﬂlaced




- 16 - shallower in depth than the latter; also, Fig. 23(d is |ike Fig.
23(b) inthat it incorporates an auxiliary (overcut) recess 515a " that

i ntersects | ower

dept h+5

extends | engt hwi se al ong a path extendi ng general

and heel

upper web configurations of Figs. 22(a)--22(d) can pEatey

of the

regi ons.

surface 415 of the head, recess 515a' being shallower in
than recess 515a. A narrow web 515b" is formed between
recesses 515a' and 515a". Each such recess and web | i --23

The heads are netallic. 10
-L—

IMPROVED GOLF CLUB HEADS

This invention relates generally to golf clubs,
and more particularly to golf club irons of improved
construction, to achieve advantages, such as twist
resistance, during impact with golf balls, and delayed
momentum transfer to golf balls during stroking. 1In this
regard, and in the past, irons evolved in design from
flat back to hollow back structure, the present invention
prqviding' a further evolution in back structure to
achieve virtual head enlargement effects.

Many efforts have been made to design iron
heads to achieve higher energy availability for transfer
to the gblf ball, when the ball is impacted by the head.
However, no way was known, to our knowledge, to achieve
delayed momentum transfer to the ball, over the very
short time interval when the ball remains in contact with
the head face, in the novel and unusual manner as
achieved by the present invention; and no way was known
to couple such delayed energy transfer with head twist

resistance, in the manner to be described.




lower web configurétions of *Figs. 23(a) --23 (d); 'howev_er, Figs. 22(a)

woul d nornmal ly be used with 23(a); Fig. 22(b) with ; th
Fig. 23(c); and Fig. 22(d) 15 ~with Fig. 23(d) HACGE ledses
can bé filled, as in Fig. 22 (e) . The toe region pf the

I ncor porate webs of the configurations described in BHAR - 2yt 22PNl and
23(a)--23(d). REPLACEMENT SHEET 17 1 Date . 04 SEP 1997

CLAI MS: 1. A golf club hg®l having a body defining a héel . 7O€.

‘ }(It:..._i. | 'T”‘/ﬁ 3'
¢ 146 { l |
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top wall, bottomwall, anda front wall defining an upwardly and rearwardly
inclined front face and rear face, wherein a) sai d body defines a :

forwardl y extending main recess | ocated rearwardly of Wg#ﬁ
sai d *body al so defines an undercut recess | ocated reaf Sari- t
wal | rear face and extending outwardly fromsaid main égﬁess gp.f °Jh
top wall and toward said bottomwall, pro2i nate said | efag g
head havi ng rearward QrOJect|o ith downward thickening. bet W@ sai d top
wal | and said main_ recyss, eﬁthardﬁ& of said t recegs ths’
extends toward §9|o toQ\MaII, sai d undercut recess thaf exten d said
top wall haV|n6 % A\d rearward sides g1dt extend'generally IIeI
to one anot her,
116 }'!IG 7. 113a
17, A15a )
\\\\\\\\\A\\\\
54q
2l e | ﬁfﬂ
Wi 135a / 127
- 135

118



- d) said rearward projection with downward thickening having a | ower

~ surface facing said main recess, said |ower surface intersecting said

- rearward side of the undercut recess at an acute angle, e) sai d head
having rearward projection wth upward thickening between said bottom wal |

and said nmain recess, and rearwardly of said undgTtor—eeess-that extends
toward said bottomwall, and f) the said head alf ' ‘f:ﬁﬁff7
. LRSS An .. Q -
ALLEPRY - %5 18 “T---300

said rear wall and facing rearwardly towa2d said
REPLACEMENT SHEET -/




18 ' 04 SEP 1997 : Date.. 2. The head of claim1
i'ncl udi ng a) " said head al so having rearwa [ SRR =
t hi ckeni ng between said bottomwall and said

sai d undercut recess that extends toward saio sgyp

recess that extends toward said bottom wal l

rearward projection having an upper surfgce facing sai d naiﬁ-récess, sai d
upper surface intersecting said rearward Side of the undercut recess
extending toward said bottomwall at obt use 370

319 IG . 13.




'anglef REPLACEMENT SHEET "Dat e 04 SEP 1997 19 - 3  The head of
claim1l wherein said upward thickening is at |east 1.5 tinmes.said

downwar d thi ckeni ng. 4. ‘A golf club head as f’“‘" 5 .claim1 wherein
said rear face has a slant hei ght dinension [e_rﬁ'E st and
| ower nost extents of said undercut recess in gfvertic rally

normal to | engthw se horizontal -extent of the]
t oe,




“and said front wall has a sTant-height di nrension [err] between uppernDst

" and | owenpst extents thereof in said plane, and wherein [err] exceeds about
. 90. REPLACEMENT SHEET .04 SEP 1997 - 20 - A —Ihe head of
claim1 . wherein [err] > 1.5. 6- The head of cﬁ%ﬁ#ﬁ9?¥ﬁﬁ§$ﬁgé¥ whi ch
is locally downwardly concave toward said unde
toward said top wall, and is upwardly concave |

" that extends toward




said bottomwall. 7. The head of claim1, 5 or 6, which defines a first
- web that is upwardly concave toward said undercut recess that extends
“toward sai'd bottomwall, and a second web that is downwardly concave toward
sai d undercut recess that extends toward said top mall 8. The head of
claim7 wherein the head has C-shaped cro pl.ane normal to
| engt h di nension of the head between said :
SHEET Date 0 4 SEP 1997

REPLACEMENT .



_/ '.__,/
- 21 - 9.Waim?_mhereins"'g‘._ i ni mum
t hi ckness etween the top wall and the junderc K d the front
waH—has thickness [err] and wherein [err] 10\ dhe: Heqd B .
wherein said first web has mnimumthickness ' ween the bottom wal l
and the undercut recess, and the front wall has thickness [err], and
wherein [err] 11. The head of <claim?9 wherein the first web has m ni num
t‘hi ckness [err] between the bottomwall and the undercut recess, and
wherein t3 - [err] 12. A golf c{ub head having a body 2?211 ning a heel, toe,
top wall, sole, and a front wald- definjing

414 4f

421 416

421 410 51 52{6

s15a

415Q 425 4 ,5'

25 156 415
4 ' 4 jxlxﬁ- 23b
ﬂIG . 93“ ¢ |
4152
515b
57.50-, 156”
/ 5 .
425 - 415 Rrc. 239
41.



-

- the head, wherein a) sai d body defines a for

‘and ‘Il ower projections extending rearwardly fro

upwardly and rearwardly inclined front face in bagll- addressing position of
M‘ -.-

| ocat ed:- rearwardly of said front wall, b) an(]

bel ow said main recess, said projections being r
REPLACEMVENT SHEET Dat e: 04 SEP 1997 2 2

THIS SHEET HAS BEEN
REPLACED

ABSTRACT

IMPROVED GOLF CLUB HEADS

A golf club head (10) has a heel (12), toe (13), top wall (14), bottOin wall (15), a
front wall (17) and a rear face; a forwardly extending main recess (21) is located in the club
head rearwardly of the front Wall (17) and an under cut recess (22) also located rearwardly
of the front wall extends outwardly from the main recess (21) toward both the top wall and
bottom walls (14,15), proximate the rear face. The head also has rearward projection (24)
with downward thickening between the top wall (14) and the main recess (21) rearwardly of
the undercut recess (22), and the rearward projection (24) has a lower surface (32), facing
the main recess (21), which intersects the rearward side of the undercut recess (22) at an

acute angle.

(Fig 1)
(Fig 2)
(Fig:3)




&

c) sa4d body defines a first auxi|.L ar.y-+eee

e ] ?'EET
scoret e MMM - : P ceeriaeit, e
"13. The hea mclai m = |

|ntersects upper nost surface extent of the head al ond 5
general ly between the heel and toe. 14 ¥he head of 1 erein said
first auxjli recess intersects | owernost surface extent of the head
along a ngﬂ%kétending general |y between the heel and toe. 15 The head of

claim 12, °r 14 %F'&\I@eﬁeaéshavz.ng a body def:.n:.ng a heel, toe,

top wall, bottom wall, and a front wall defining an upwardly and
rearwardly inclined front face and rear face, wherein-

a) said body defines a forwardly extending main recess
located rearwardly of said front wall,

b) said body also defines an undercut recess located
rearwardly of said front wall rear face and extending outwardly
from said main recess toward said top wall and toward said bottom
wall, proxihate said rear face,

c) said head having rearward projection with downward
thickening between said top wall and said.nwin recess, and
rearwardly of said undercut recess that extends toward said top
wall, said undercut recess that extends toward said top wall
having forward and rearward sides that extend generally parallell
to one another, |

d) said rearward projection with downward thickening
having a lower surface facing said main recess, said lower
surface intersecting said rearward side of the undercut recess
at an acute angle,

e) said head also héving rearward projection with upward
thickening between said bottom wall and.said hain recess, and
rearwardly of said undercut recess that extends toward said
boftom wall, and

£) said upward thickening is at least 1.5 times said

downward thickening.

. This Sheet Has Been Rerlaced




a web. forned . between 1nnernost exitent of te=—frst—aux-RERS EMEN{SSHEET

and sal d main reces claim 13} TMBGSP&ET HARBBENY| a second -
auxiliary recess | oﬁm "l" ﬂa mof sai d froft facEPﬁWﬁ_@rwar i y of
mai n extent of the lower profecti on, said second~auxtTTfary feces

~intersecting | owernost extent of the head al ong a pa ext endi ng generally
between the heel and toe. REPLACEMVENT~-SEET DAt e %ﬁﬁ_ﬁéﬁ}@qfs =T
pare -0 . DEC 1906

6. ' A golf club head as defined in claim 4
where:.n said rear face has a slant height dimension Dy
batween uppermost and lowermost extents of said undexcut
recess in a vertical plane generally normal to lengthwise
horizontal extent of the head between the heel and toe,
and said front wall has a slant height dimension nz
between uppermost and lowermost axtents theracf in said
Plane, and wherein Dy/Dy exceeds about .90.

7. A golf club head having a body _&eﬁnin_g a
heel, toe, top wall, bottom wall, and a front wall
defining an upwardly and rearwardly inclined front faca
and rear face, wherein _

a) said body defines a forwardly extending
main recess locatad rearwardly. of said front wall,

b) said body also defines an undercut recess
1ocated'.. rearwardly of said front wall rear faca and
e:;tend_ihg outwardly from said main recess toward said top
wall aﬁd toward said bottom wall, proximata said rear
face, i '

c) said head has first rearward projegtion

with upward thickening between said. bottom wall and said -

| main recess, and rearvardly of said undercut recess that

¥ 4 o= extands toward said bottom wall,

d) said head also has second rearwerd

——
——

——

This Sheet Has Been R
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- The head of claim 16 wherein there is a first web rorned between

|nnernnst extent of the first auxiliary recess and salﬁ

there is a second web fornmed between innernost extent I'I“Hmmﬁﬁﬂm”"]
auxiliary recess and said main recess. 18. The head of* <l a& nM12s mhereln
said body. al so defines an undercut recess |ocated rearwardly of said front

wal | rear face, and extending outwardly fromsaid main re
toward outer surface extent of the head. 19. The head EalENTSHE
g %ﬁﬂgtséﬁxﬁﬂqar

wherein said undercut recess extends gefdrally toward
recess.:%hAIgyg head of claim19 including a web

1. A golf club head having a body defining a heel, toe,
top wall, bottom wall, and a front wall defining an upwardly and
rearwardly inclined front face and rear face, wherein

a) said body defines a forwardly extending main recess

located rearwardly of said front wall,

b) said body also defines an undercut recess located
rearwardly of said front wall rear face and extending outwardly
from said main recess toward said top wall and toward said bottom
wall, proximate said rear face,

c) said head having reérward projection with downward
thickening between said top wall and said main recess, and
rearwardly of said undercut recess that extends toward said top
wall, said undercut recess that extends toward said top wall
having forward and rearward sides that extend generally'parallel

to one another,

d) said rearward projection with downward thickening
having a lower surface facing said main recess, said lower
surface intersecting said rearward side of the undercut recess

at an acute angle,
e) said head alsp having rearward projection with upward
| thickening between said bottom wall and said main recess, and
rearwardly of said undercut recess that extends toward said
bottom wall, and

f) the said head also having a medallion on said rear wall

and facing rearwardly toward said main recess




formed by spid body between said fi rst auxiliary recess and said undercut

fecess. 21. The head of ng non- netallic filler
material in said first auxili e”“llﬂel“”]l""mln'%e head of claim 16
i ncluding non- netallic filler* n&tetial sai d

auxiliary recesses. 23. The gol f club head of cl
third rearward projection at said-tgg and which is r

adj acent said nmin recess. REPLACEMENT SHEET

2. The héad of claim 1 including

a) said head also having rearward projection
with upward thickening between said bottom wall and said
Rain recess, and rearwardly of sald undercut racess that
extends toward saz.d botton wall, said undercut recass
that extends toward said hct..om wall having forward and
rearward sides that extend generally parallel to cna
another, o, _ _

QL - said last named rearward projecticn having
an uppexr surfacs facing said main racess, said uppar
Surface intersecting said rearward side of the undarcut

Yecess extending toward said bottom wall at an obtusa

angle.



- 24 - 24. ,The head of cl ai-m-8- %e%a—ﬁ—s&kd%ody defines an additional
auxi i ary recess | ocat ed rearvvardlg of said front face and forwardl

mai n extent of said third proj ecm mmmﬂlﬂma“wlf cl ul e - e .
ter su %?PO gafhe

claim 23, wherein said third recét
I ncl udi ng non- EIIIer__J 4

head. 26. The head of cl aim 25
said third recess. 27. The golf club head of claim12 §\
or both of said upper and |ower project4drs +aper

¢l ub head of claim?24 wherein each of said upper, |ower and third
proj ections taper rearwardly.
3. The head of claim:l  wherein said upward

thickening is at least 1.3 t:ur.es said dewnward thickening.

4. A golf club head as defined in cla:.m 1
wherein said rear ‘face has a slant height dimension Dy
between upper:;cst and lowermost extents of said undareut
recess in a vertical plane generally normal to lengthwisa
horizontal extent of the head between the heel and tos,
and said front wall has a slant height dimension Dz
between uppermost and lowerZost extents theracf in said

Plane, and wherein D:L/Dz exceads about .S80.



29. The golf club head of any preeceding claimwherein said body is
netallic. 30. The golf club head of claim 12 wherein each of said rearward

proj ecti ons has an overal | rearwar H' mu"mumﬁmn and a thickness
di nension outwardly from said main gt h d| mensiog

substantially exceeding said thi ckness’ dimensi & : sem-:,qj t\“(:éyek_r .
1 ron heads, each according to any of the precedl ng cI ai ns. SEP 199
REPLACEMVENT SHEET Date : 04 SEP 1997 - 20 - Date :.............. 7

5

2 The head of claim 1 wherein §,/s, > 1.5.

_6.. The head of -ela.im 1l or 5, ’which is =
loeally downwardly concave tov}ard said undercut recess
that extends toward said top wall, and is upwardly
concave toward said undercut recess that extends toward

said bottonm wall .

7. lThe head of ciaim 1, 5, or 6, which
~defines a first web that is upwardly concave toward said
undercut recess that extends toward said bottom wall, and
a second web that is downwardly concave toward said

- undexcut recess that extends toward said top wall.

8. | The head of ¢laim 7 ' wherein the head has

‘.—

C-shaped cross-section in a plane normal to 1ength

'dimension of the head betv)een said toe and said heel.



32. A qgolf.club conprising a club head—accofr¢i-rg to an =T

33. Colf club heads substantl scri bed |(WMRERLASEWESTEET
and as shown in the acconpanyi mm,m%ﬂ”m 26 - 3 A Pk fS% ?7
conprising a club head according to anys JDatEBZ -----

heads substantially as herein described with reference —tr-anu as SHoWT TN

t he acconpanyi ng drawi ngs. This Sheet Has Been Repl aced
- 21 -

9. The head of ) '__claim{z_ whe;:'ein said second
web has minimum thickness t; between the top wall and the

undexrcut recess, and the front wall has thickness t,, and
wherein ¢, & t,.

10. The head of «claim 7  wherein said first

web has minimum thickness t, between the bottom wall and .
the undercut recess, and the front wall has thickness ty

and wherein t, =4 ty.

&. The head of c¢laim 9  wherein the first web
has minimum thickness t, between the bottom wall and the

undercut recess, and wherein t; ¥ t,.

12,/ A golf club head hav:.ng a body defining a
heel toe, top wall, sole, and a front wall defining an
upwardly''and rearwardly inclined front face in ball=~
addressing position of the head, wherein

a) said body' defines a forwardly extending
main recess located rearwardly of said front wall,

b) and said body has upper and lower
projections extending rearwardly from said front wall
above and below said main recess, said projections being

rearwardly elongated, and



c) said body defines a . first auxiliary
recess located rearwardly of. said front face and
forwardly of the main extent of one of said projections,
sald auxiliary recess intersecting outer surface extent
of the head.

13. The head of claim 12  wherein said first
auxiliary recess intersects uppermost surface extent of
the head along a path extending generally between the .
heel and toe. ' '

14. The head of ¢laim 12  yherein said first
auxiliary recess intersects lowern;ost éurface extent of

the head along a path extending general;l.y bétween the

heel and toe.

A5 e head of ¢laim 12, 13, or 14 wherein there is

a web formed between innermost extent of the first

auxiliary recess and said main recess.

16. ==Tl‘le head of cla1m_L3_ wherein there is a
second auxiliary recess located rearwardly of said front
face and forwardly of main extent of the lower
proj eci:.ion, sald second auxiliary recess intersecting
lowermost extent of the head along a path extending

generally between the heel and toe.



R O MR A e
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27.  The head of claim 16 wherein there is a

first web rormed between innermost extent of the first
auxiliary recess a'nd said main recess, and there is a
"second web formed between innermost extent of the second
auxiliary recess and said main recess.

‘ .'
1. | The head of claim 12 ' wherein said body .

also defines an undercut recess located rearwardly of
said front wall rear face, and ’e¥tending outwa:::dly from
said main recess genéfally toward outer surface extent of
the head.

19. The head of claim 18 . wherein said undercut

s

recess extends generally toward said first auxiliary
recess.

19 incl&ding a web

— 3

20. The head of claim
formed by said body between said first auxiliary recess
and .saicul undercut' recess.

21, The head of _ claim 12 including non-
metallic¢ filler material in said first auxiliary recess.

22, The head of " claim y_;__ including non-

metallic #i1ller material in said :irs*l'; and second
auxiliary recesses.

23. The golf club head of claim 12 waé}é.-ih“
said body has a third rearward.project'ion at said toe and

which is rearwardly elongated adjacent said main recess.
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24. The head of claim 8 wherein saild body

defines an additional auxiliary recess located rearwardly
of said front face '‘and forwardly of main extent of said

third projection.

25, The golf club head of . claim 23 . wherein
said third recess intersects outer surface extént of the
head. ' '

26, 'The. héad of  claim 25 including non-
metallic filler in said thira ?gcess. |

| 27. The golf club head of claim 12 | wherein either one

or both of said upper and lower projections taper rearwardly.

28, The golf club head of claim 24 wherein each of

said upper, lower and third projections taper rearwardly.

_29. The golf club head of any preceding claim wherein

said body is metallic.

-30. fThe golf club head of | claim _:\_._Z_'wherein
each of sa.i'd rearward projections has an overall rearward
lenqth dimension and a thickness dimension outwardly from
said main recess, said length dimension substantially
exceeding said thickness dimension.

31. . A set of golf club iron heads, each according to

any of the preceding claims.
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32. A golf club comprising a club head according to

any of claims 1 to 30.

33. Golf club heads substantially as herein described

with reference to and as shown in the accampanying drawings.



