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GOLF CLUB SET WITH IMPROVED GYRATION DAMPENING
CHARACTERISTICS

This invention relates in general to golf clubs and more
parﬁicularly to golf clubs of the type having iron heads for use
on tees and in fairways, with the clubs having improved performance

in response to laterally off-set impacts, or mishits, with a golf

ball.



As is now well understood, although a golfer controls the
swing of a golf club, at the time of impact, the club head acts
as if it were a free mass moving at a particular velocity. Most
of the energy of this moving mass is imparted to the golf ball in
about half of a millisecond, with the result being that_the ball,
which is compressed against the face of the club, w.ll spring
clear as it returns to its normal spherical configuration.

An importént factor, among others, involved in achieving
ideal iméacting of a golf ball is that the point of impact on the
face of the golf club head should ideally be below the center of
gravity of the head, and when this is achie&ed, the more a golfer
can get the éenter of gravity of the club head below the center of
gravity of the golf ball, the higher the launch angle and the more
solid the ﬁit. Many golf club manufactures in the last decade or
so have made it easier for a golfer to achieve this objective by
forming the golf club heads with what is normally referred to as

"sole weighted club heads". By concentrating a relatively large

mass of tﬁé'golf club head in the sole thereof, the center of
gravity of the head is lower than it would be otherwise and this
makes it easier for a golfer to get the center of gravity of the

golf club head below the center of grabity of the golf ball.

Other important factors involved with ideal impacting of a
golf ball are, first, that the impact poiﬁt on the face of the
club head should ideally be in alignment with the center of gravity
of the club head and with the centsr of gravity <f the golif ball:
And, secondly, the face of the club head should be square, i.e.,

perpendicular, with the intended travel path of the golf ball.
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More explicitly, proper alignment is achieved when the center of
gravity and the impact point of the golf club head and the center
of gravity of the golf ball all lie in a single vertical plane.
Therefore, a golf club head is considered to be properly aligned
and square when the theoretical plane containing those three points
is in alignment with the intended travel path of the golf ball.
Deviations from the ideal alignment will result in less than a
maximum transfer of energy at the time of impac; and deviations

in squareness will result in the golf ball deviating to one side
or the other of the intended travel path.

The folloﬁiné examples are presented to insure a complete
understanding of the above discussed alignment And squareness
problems. First consider a situation wherein proper alignment is
achieved but.the golf club head is not square with the intended
flight path of the golf ball. 1In this situation, a maximum amount

of energy will be transmitted to the golf ball but the travel path

" of the ball will be laterally displaced to one side or the other

of the intended flight path. 1In a secdnd example, consider a
situation wherein the club head is square immediately prior to
impact but proper alignment is not achieved due to the impact point
being laterally offset either tcward the toe cr the heel of the
club head. The amount of energy transferred will be less than
maximum resulting in a less than solid hit and a loss of distance.
And, the club head will be gyrated, or twisted, t§ an out of

sqQuare position as a resul:t of thre gyration.



The term gyration, or twisting, are used in here to define a
rotation of the club head at the time of impact about an axis which
passes through.the centef of gravity of the club head and is paral-
lel to.the axis of the golf club shaft.

5 It will be appreciated that it can be very difficult even for
highly skilled and experienced golfers to achieve perfect align-
ment and squareness with a high percentage of consistency. There-
fore, many golf club manufactures have formed iron golf club heads
with relatively large concentrations of mass in the heel and toe

10 of the club head to increase the moment of inertia and thereby
maximize energy transfer and resist, or dampen, gyrations resulting
from miss4aligned impacting of the golf ball.

Several prior art golf club iron heads have been designed in
the general manner discussed above in attempts to achieve optimum

15 gyration dampening characteristics, and the degree of success in
achieving this objective varies from one club head design to
another. One basic technique used in various ways in several
prior art iron golf club heads is to configure the head with a
central hollow, or cavity, in the back surface thereof and redis-

20 tribute the material which would otherwise be in the cavity, in
péedetermined proportions and predetermined locations on the club
heads. Another technique in use is to form relatively smaller
cavities in the back surfaces of the club heads, redistribute the
cavity material and provide high density weights in predetermined

25 locations in the heel and toe of the club heads.
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The gyration dampening characteristics of iron
golf club heads depends, along with other design
paramterers, on the mass of the material that is
redistributed or otherwise concentrated in the heel and
toe of the club head, and the specific mass
concentration proportions and locations. As mentioned
above, the prior art hés made several attempts to

achieve optimum gyration dampening characteristics.

It would be desirable to provide a new set of golf.
clubs having iron heads which are configured to provide
improved gyration dampening characteristics in

comparison to the prior art.

In accordance with the present invention, iron golf
club heads having improved gyration dampening

characteristics are disclosed.

The present invention provides a correlated set of
iron golf clubs, each club having a head which comprises
a face for impacting a golf ball, a back surface, a heel
portion, a toe portion, a sole and a trailing edge
formed at the intersection of the back surface and the
_sole and extending from the heel portion to the toe
portion, said trailing edge being indented towards»said
face relative to a straight line extending thréugh

opposite ends of the trailing edge where the latter
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merges with the heel and toe portions repectively, the
indentation being at least 1/16 of an inch (1.58mm) at a
substantially central point intermediate said opposite

ends of the trailing edge.

Advantageously, at least the lower portion of the
back surface adjacent the indented trailing edge is
configured to conform to the trailing edge by sloping

upwardly and inwardly from said edge toward said face.

Preferably, however, the lower portion of the back
surface slopes upwardly and inwardly from the trailing
edge at an acute angle relative to the other portion of

the back surface.

Advantageously the indentation of the trailing edge

is of arcuately extending configuration.

As an alternative possibility the indentation is of
straight line configuration in that it i§ at least 1/16
of an inch (1.58mm) along its entire length between the
points where it merges with said opposite ends of the

trailing edge.

The material which would otherwise be located in
the indentations is redistributed to the toe and heel

portions of the club heads. The material may be
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redistributed substantially evenly throughout the toe
and heel portions, may be concentratingly located in
land areas at the opposite ends of the recessed
indentations, or may be divided in a manner which places
some of the redistributed material in the land areas
with the balance of the material being located at the
uppef parts of the toe and heel portions of the club

heads.

The invention will be described further, by way of
example, with reference to the accompanying drawings in

which: -
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FIG. 1 is a perspective view which illustrates a typical
cenfiguration of the trailing edge of the sole and adjacent back

surface area of a conventional prior art golf club head.

FIG. 2 is an elevational view of the toce end of the conven-
tional prior ar% clud head shewn in FIG. )} with a portion thereof
being broken away to shbw the trailing edge of the sole and the

adjacent back surface area.

FIG. 3 is a bottom view of the conventional prior art club

head shown in FIGs. 1 and 2.

FIG. 4 is a perspective view of a first embodiment of an iron

golf club head of the present invention.

FIG. S is an elevational view of the toe end of the club head
of FIG. 4 with a portion thereof being broken away to show the
trailing edge of the sole and the back surface area proximate
thereto, and tﬁis figure is providéd with a diagrammatically
illustrated portion'showing various attributes of the club head

and the relationships thereof with a golf ball.

FIG. 6 is a bottom view of the club head shown in FIGs. 4

and §S.

FIGs. 7 and 8 are a toe end elevational view and a bottom
view, respectively, of a number 2 iron club head of a correlated
set configured in accordance with the first embodiment of the

present invention.
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FIGs. 9 and 10 are a toe end elevational view and a pottom
view, respectively, of a number 8 iron club head of a correlated
set configured in accordance with a first embodiment of the

present invention.

FIG. 11 is a transverse sectional view of the club head of
FIGs. 4 through 6 with a diagrammatic illustration showing the
configuration of the indended portion of the back surface areas

of the club head.

FIG. 12 is a perspective view of a second embodiment of an

iron golf club head of the presént invention.

FIG. 13 is an elevational view of the toe end of the club

head of FIG. 12 with a portion thereof being brcken away to shcw

the trailing edge of the sole and the back surface area proximate

thereto.

FIG. 14 is a bottom view of the club héad shown in FIGs. 12

and 13.

FIGs. 15 and 16 are a toe end elevational view and a bottom
view, respectively, of a number 2 iron golf club head of a corre-
lated set configured in accordance with thé second embodiment of

the present invention.

FIGs. 17 and 18 are a toe end elevational view and a bottom
view, respectively, of a number 8 iron golf club head of a corre-
lated set configured in accordance with the second embodiment of

the present invention.
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Referring more particularly to the drawings, FIGs. l; 2 and 3
show an iron golf club head 20 which is indicative of conventional
prior art club heads. The club head 20 includes the usual hosel 22
connected to the lower end of a shaft 23. The lower end of the
hosel 22 is integrally formed with the head proper which includes
the impact face 24, back surface 26, heel portion 28, toe porﬁion
30 and the sole 32.

The club head 20 is of the type sometimes referred to as a
sole-weighted club in that a relatively large percentage of the
mass of the head is concentrated in the sole area 32. As herein-
before described, sole-weighted club heads are intended.to make it
easier for a golfer to get the center of gravity of the club head
below the center of gravity of the golf ball for ideal impacting
thereof.

As seen best in FIG. 1, the back surface 26 of the club head
20 is illustrated as being of substantially planar configuration:
The reason for this is that there are so many back surface configuJ
rations in prior art golf club heads that no single illustration
could possibly'bé indicative of the various configurations. The
various back surface configurations are intended for sole-weighting
héelrtoe-weighting, and general club head balancing purposes.

‘"fiﬁoyevet, ih all prior art golf club heads known to me, the
triliiﬁg edge 34 of the sole 32 and the lower back surface area 36
immediﬁteiy above and coextensive with the trailing edge 34, are
substantially linear along their lengths as indicated by the line
37,<andinsome cases, are of convex curvature. A single exception
ﬁo this is known to me. 1In prior iron golf club heads manﬁfactured

by me, I provided a slightly indented curvature of the trailing
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edge of the scle and the adjacent lower back surface area. Ti:e
indentation that I prcvided oa those prior club heads was about
1/32 of an inch (approximately 0.79mm) .

To insure a clear understanding of the terms used herein, the
trailing edge 31 of the sole 32 is the longitudinally extending
junction formed at the intersection of the back surface 36 and the
sole 32. And, the trailing edge 34 is further defined as extend-
ing from about the point identified at 38 where the curvature of
the heel portion 28 blends with the sole 32 to about a point iden-
tified at 40 where the curvature of the toe portion 30 blends with
the sole. The lower back surface area 36 is the encircled area on
the lower end of the back surface 26 which is above and coextend-
ing with the trailing edge 34 as indicated by dashed line 41. df course,
the longitudinally extending configuration of the trailing edge 34,
i.e., substantially linear or convex in the prior art club heads, will

determine, to a great extent, the longitudinally extending configura-
tion of the lower back surface area 36, and vice versa.

FIGs. 4, S and 6 show perspective, toe end elevational
and bottom views of a number S5 iron golf club head 42, which is
configured in accordance with a first embodiment of the presént
invention. The club head 42 includes the usual parts and there-
fore has a hosel 43 connected in a conventional manner to a shaft
44. The hosel is integral with the head proper which has the im-
pacting face 43, back surface 46, heel‘portion 48, toe portion 50
and the sole 52.

The club head442 is shown as being of the type referred to as
a sole-weighted club head, as described above, and is further pro-
vided with a central recess 53 in the back surface 46. Club heads
having a central recess of this sort are scmetimes referred to in
the art as “"cavity-backed" club heads, and this is employed to

provide improved club head balanci:j and resistance to club head
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twisting resulting from off-center hits, as will nereinafter pe
described in cdarail.

The trailing edge 54 of the sole of the club head 42 extends
substantially between the points 56 and 58, and the encircled lower
back surface area 60, as indicated by dashed line 41, is located
immediately above and coextensive with the trailing edge 54. As shown,
the trailing edge 54 and the lower back surface 60 are configured to have
an arcuate indentation, or recess, relative to a straight line 61 which
contains the two points 56 and 58, with the indentation being at least
1.58mm (1/16 of an inch) as indicated at 'a', at a substantially
central point intermediate the extreme opposite ends 56 and 58 of the
trailing edge 54. As seen best in Fig. 6, the opposite ends of the
arcuately indented portion of the tréiling edge 54 are spaced inwardly a
short distance from the points 56 and 58. This provides a land area |
62 in the vicinity.of the point 56 and a land area 63 in the vicinity of
the point 58 for reasons which will hereinafter be described in detail.

By configuring the club head 42 in this manner, the club head
material which would otherwise be in the area of the arcuate inden-
tation, is advantageously redistribuked to the heel and toe por-
tions 48 and 50, respectively, of the club head 42. It is prefer-
red tﬁggzat least portions of the redistributed club head material
be Ié&;;;diin the above described land areas 62 and 63J.

“Aéﬁi§ known in the art, the center of gravity 64 of the club
head 42, cor any other iron club head, should be belqw the center.
of gravity of a golf ball 68 at the time .of impact as indicated in
FIG. 5. When this is accomplished, the club head 42 will impact
the ball 68 at an impact point 70 the exact location of which is
controlled by the golfer and is largely determined by tﬁe skill of

the qolfer. When the gol?f club head is perpendicular to the
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intended flight math of the golf ball, i.e., squaré, and the center
of gravity 64 of the club head, the center of gravity 66 of the
golf ball, and the impact point 70 all lie in an alignment plane
which is normal tc the impacting face 45 of the club head, a maxi-
mum transfer of energv from the club head to the ball will occur.
And, the flight path of the ball will be as intended. Deviations
in the lateral positioning of the impact point 70 out of the
alignment plane, that is toward the toe 50 or heel 48 of the club
head, will result in a loss of energy transferAand deviations in
the actual flight path of the ball. The loss of energy trénsfer
and flight pathideviation is caused by gyrations, or twisting, of
the golf club head about an axis 72 which passes through the center
of gravity 64 of the club head and is parallel to the longitudiﬁal
axis of the golf club shaft 44.

When club head gyrations, resulting from a laterally off-set
impacting of a golf ball, the flight path deviations occur as a
result of the club head being twisted out of square, that is it
wil} not be perpendicular to the intended flight path of the golf
ball. The loss of energy transfer which results from the head
gyraéions causés a loss in distance of the flight of the golf ball
and the loss of energy transfer is a direct result of a loss of
inertia..

When iron golf club heads in general are configured with what
is referreé to as heel-toe balance, what is in actuality the con-
centration of relatively large percentages of club head mass in
the heel and toe, the result is an increase in the moment of iner-
tia, and this dampens, or reduces the gyrations of the club head
upon laterally off-set impactirg of the golf ball.

By configuring the golf club head 42 in the above described

manner, a larger percentage of the total mass of the club head is
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concentratingly disposed at the heel and tce portions 48 and S0,
respectively, than was heretofore possible. This produces an
increase in the moment of inertia and thereby further dampens
club head gyrations.

FIGs. 7 and 8 illustrated a toe end elevational view and a
bottom view of a number 2 iron golf club head 74 of a correlated
golf club set and FIGs. 9 and 10 show similar views of a number 8
golf club head 76 of the correlated golf ciub set. Each of the
heads 74 and 76 are provided with the arcuately indented trailing
edge of the sole and adjacent lower back surfaces as hereinbefore
described with reference to FIGs. 4, 5 and 6 for a number 5 iron.

As best seen in Figs. 5, 7 and 9, each of the club heads 42,
74 and 76 of the correlated golf club set preferably has the lower back
surface area thereof sloping inwardly and upwardly from the arcuately
indented trailing edge 54 in a direction of the front impacting face of
the golf club head to allow further amounts of head material which would

otherwise be. in those areas to be redistributed as hereinbefore described.

These figures clearly show that an acute angle 'b' is included between

the plane of the back surface of each of these club heads and the inwardly

sloping lower back surface areas thereof. Since the lower back inwardly
sloping surface area 60 of each club generally follows the arcuately
indented trailing edge 54 of the head, the longitudinal extent of the
1owe§*backnsurface are 60 may be defined as being a truncated segment

of éﬁ: n§?;ted cone as shown diagrammatically in Fig. 11.

' Réference is now made to FIGs. 12, 13 and 14, which illus-
trate a perspective view, toe end elevational view and bottom view
of a number S iron golf club head 80 of a correlated golf club set
with the club head 80 being configured in accordance with a seéond
embodiment of the present invention. The club head 80 inacludes a

hosel 81 connected in the known manner to the shaft 32. The hosel
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81 is formed integrally with the head proper which inclucdes the
ball impacting facze 83, back surface 84, heel portion 85, toe por-
tion 86, and the sole 87. The club head 80 is preférably of the
sole-weighted cavity backed configuration in the manner hereinbe-
fore described. Tn2 trailing edge 38 of the sole 37 and the en-

circled lower back surface area 90 proximate thereto, as indicated by
dashed line 91, are indented at least 1.58mm (1/16 of an inch) as
indicated at 'a', with the indentation extending longitudinally and
substantially linearly intermediate the extreme opposite ends of the
trailing edge which are designated at the points 92 and 94. The point
92 is the point where the downwardly and inwardly extending curvature
of the heel portion 85 blends with the sole 87 and the point 94 is
located where the curvature of the toe portion 86 blends with the sole.
The indentation of the trailing edge 88 is in relationship with a
substantially straight line 96 which contains both of the points

92 and 94.

As seen best in FIG. 13, the lower back surface area 90 slop-
es ubwardly and inwardly from the indented trailing edge 88 and
this, in conjunction with the indgntation, allows a relatively
iarge amount of élub head material to be.rédistributed for mass
concentration purposes. .

As seen best in FIG. 14, the opposite ends of the linearly
indented trailing edge 88 and the adjacent lower back surface area
90 aré.ptefefably spaced inwardly short distances from the extreme
ends 92 and 94 of the trailing edge 88. This provides a land area
.98 in the vicinity of the point 92 and a similar land area 99 in
the vicinity of the point 94. These land areas 98 and 99 are the
places where at least portions of the redistributed club head mate
rial are preferably lccated for mass concentration purposes.

FIGs. 15 and 16 illustrate a toe 2nd elevational view and a

bottom view of a number 2 iron golf club head 100 of a correlated
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golf club set, and FIGs. 17 and 18 sﬁow-similar views of a number
8 golf club head 162 of the'correlated golf club set. Each of the
club heads 100 and 102 are provided with the substantially linear-
ly indented trailing edge of the sole and :hé adjacent lower back
surface as hereinbefore fully described with reference to the
number 5 iron golf club head 80 shown in FIGs. 12, 13 and 14.
Although particular embodiments of the inventién have been
described and illustrated herein, it is recognized that modifica-
tidns and variations may readily occur to those skilled in the art
Consequently, it.is intended that the clainms be interpreted to

cover such nbditigqtlonl and va:iatiops.'
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CLAIMS

1. A correlated set of iron-type golf clubs, each club
having a head which comprises a face for impacting a
golf ball, a back surface, a heel'portion, a toe
portion, a sole and a trailing edge formed at the
intersection of the back surface and the sole and
extending from the heel portion to the toe portion, said
trailing edge being indented towards said face relative
to a stréiéht’line extending through opposite ends of
the trailing edge where the latter merges with the heel
and toe portions respectively, the indentation being at
ieast 1/16 of an inch (1.58mm) at a substantially
central point intermediate said opposite ends of the

trailing edge.

2. A set of golf clubs as claimed in claim 1 wherein

the indentation is of arcuately extending configuration.

3.. A set of golf clubs as claimed in claim 1 wherein
the indentation is of straight line configuration in

that it is at least 1/16 of an inch (1.58mm) along its
entire length between the points where it merges with

said opposite ends of the trailing edge.

4. A set of golf clubs as claimed in claims 1 and 2, or

in claims 1 and 3, wherein at least the lower portion of
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the back surface adjacent the indented trailing edge is
configured to conform to the trailing edge by'sloping

inwardly and upwardly from said edge towards said face.

5. A set of golf clubs as claimed in claim 4 wherein
the lower portion of the back surface slopes upwardly
and inwardly from the trailing edge at an acute angle

relative to the plane of the back surface.

6. A correlated set of iron-type golf clubs
substantially as hereinbefore described with reference
to and as illustrated in Figs. 4 to 11 or in Figs. 12 to

18, of the accompanying drawings.
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