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GOLF CLUB BEAD WITH TOP LlNE rNSERT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

2 
Alternatively, the set may include irons that are designated 
number 4 through number 9, a pitching wedge, and a gap 
wedge. 

The overall weight of each club head generally increases 
5 througiJ the set as tl1e shaft length decreases from the long 

irons to the short irons. To properly ensure that each club has 
a similar feel or balance during a golf swing, a measurement 
known as "swingweight" is often used as a criterion to define 
the club head weight and the shaft length. Because each ofthe 

1his application is a continuation ofU.S. patent applica­
tion Ser. No. J 2/362,666, filed Jan. 30, 2009, which is a 
continuation-in-part of U.S. patent application Ser. No. 
11/896,237, filed Aug. 30,2007, now issued as U.S. Pat. No. 
7,938,737, which is a continuation-in-part of U.S. patent 
application Ser. No. 111266, 172. filed Nov. 4, 2005, now 
issued as U.S. Pat. No. 7,524,250, which is a continuation­
in-part of U.S. patent application Ser. No. I 0/843,622, filed 
May 12,2004, now issued as U.S. Pat. No. 7,481,718, which 15 
are incorporated herein by reference in their entireties. 

10 clubs within the set is typically designed to have the same 
swingweight value foreacb different lofted club bead or given 
shaft length, the weight of the club bead is confined to a 
particular range. 

Fl ELD OF THE INVENTION 

The length of the shaft, along with the club head loft. 
moment of inertia, and center of gmvity location, impart 
various perfonnance characteristics to the ball's launch con­
ditions upon impact and ructate the golf ball's launch aJlgle, 
spin rate, flight trajectory. and the distance the ball wi ll travel. 

The present invention relates to a golf club, and, more 
particularly, to a golf club head having a top line recess with 
an insert. In particular. the golf club head of the present 
invention is directed to a design including a top line with a 
recess and an optional insert tl1at extend along at least a 
portion oftbe top line arotmd the toe. In addition, the present 
invention relates to a set of golf clubs with a recess and insert 
in the top line where the higher loft angle clubs have a heavier 
or higher specific gravity insert and the lower loft angle clubs 
have a lighter or lower specific gravity insert. 

20 For example, flight distance generally increases with a 
decrease in loft angle and an increase in club length. However, 
difficulty of use also increases with a decrease in loft angle 
and ru1 increase in club length. 

Iron-type golf clubs generally can be divided into three 
25 categories: blades and muscle backs, conventional cavity 

backs, and modern multi-material cavity backs. Blades are 
traditional clubs with a substantially uniform appearance 
from the sole to tlw top line, although there may be some 
tapering !Tom sole to top line. Similarly, muscle backs are 

BACKGROUND OF THE INVENTION 
30 substantially uniform, but have extra material on the back 

thereof in the form of a rib that can be used to lower the club 
head center of gravity. A club head with a lower center of 
gravity than the ball center of gravity facil itates getting the 
golf ball airborne. Because blade and muscle back designs 

Golf club heads come in many different forms and makes, 
such as wood- or metal-type, iron-type (including wedge­
type club beads). utility- or specialty-type. and putter-type. 
Each of these styles has a prescribed function and make-up. 
For example, iron-type and utility-type golf club heads gen­
erally include a front or striking fuce, a top line. and a sole. 
The front face interfaces with and strikes the golf ball. The 
angle between the face and a vertical plru1e is called the loft 
ru1gle. 

35 have a small sweet spot, which is a term that refers to the area 
of the face that results in a desirable golf shot upon striking a 
golf ball, these designs are relatively difficult to wield and are 
typically ouly used by ski lled golfers. 1-lowever, these designs 
allow the skilled golfer to work the ball and shape the gol f 

40 shot as desired. 

A plurality of grooves, sometimes referred to as "score 
lines," may be provided on the face to assist in imparting spin 
to the ball. A portion of the face may have an area with a 45 
different type of surface treatment that extends fractiona lly 
beyond the score line extents. ln adrutiou, t11e top line is 
geuemlly configured to have a particular look to the golfer 
and to provide stn1cn1ral rigidity for the striking face. Some 
club heads have the surface treatment wrap onto the top line. 50 

The sole of the golf club is particularly important to the golf 
shot becatL~e it contacts and interacts with the ground during 
the swiug. 

In conventional sets of iron-type golf clubs, the club heads 
are attached to a shaft, which has a grip attached to the other 55 

eud. The set genemlly includes irons that are designated mnll· 
ber 3 through number 9, and a pitching wedge. Higl1er loft 
angle clubs are generally called "short irons" because the 
higher loft angle results in a shorter overall shot distance. 
Lower loft angle clubs are generally referred to as " long 60 
irons" because these types of clubs usually result in a longer 
ovemll distance. Each iron has a shaft length that usually 
decreases through the set as the loft for each club head 
increases from the long irons to the short irons. One or more 
additional long irons. such as those designated number 1 or 65 

number 2, 1md wedges, such as a gap wedge, a sand wedge, 
and a lob wedge, may optionally be included with the set. 

Cavity backs move some of the club mass to the perimeter 
of the club by providing a hollow or cavity in the back of the 
club, opposite the striking face. The perimeter weighting 
created by the cavity increases the club's moment of inertia (a 
measurement of the club's resistance to torque), thus produc­
ing a more forgiving club with a larger sweet spot. The 
decrease in club head mass resulting from the cavity also 
allows the size of the club face to be increased, further enlarg­
ing the sweet spot. As such, these clubs are easier to hit than 
blades and muscle backs, and are therefore more readily 
usable by Jess-skilled and beginner golfers. 

Modem multi-material cavity backs are the latest attempt 
by golf club designers to make cavity backs more forgiving 
and easier to hit . Some of these designs replace certain areas 
of the club head, such as the striking face or sole, with a 
second materia1that cru1 be either heavier or lighter thru1 the 
first material. These designs can also contain deep undercuts, 
which stem from the rear cavity, or secondary cavities. By 
incorporating materials of varying densities or providing 
cavities and undercuts. mass can be freed up to increase the 
ovemll size of the club head, expru1d the sweet spot, enhru1ce 
the moment of inertia, and/or optimize the club head center of 
gravity location. However, due to construction linlitations or 
requirements, some of these designs inadvertently thicken the 
top portion of the club head. Still, these improvements make 
the multi-material cavity back design the easiest of all styles 
to hit, and are ideally suited for the less adroit or novice golfer. 
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As mentioned above, producing a low center of gravity in 
a club head increases its playability. One of the ways to lower 
the center of gravity is to lower the face profile of the head. 
However, this produces a club head with a bad aesthetic 
appearance. Another method of reducing the club's center of 5 

gravity is to reduce the height of the hose!. However, there arc 
disadvantages to r~:ducing the hoscl height, such as: reduced 
moment of inertia (since hose! mass is far away from the 
center of gravity); shaft-bonding concerns; and the inability 
to customize the club head via bending for loft/lie. Jn addi- 10 

tion. many golfers dislike the appearance of a club head that 
has a very small hose!. 

As such, there remains a need in the art for a club head that 
bas a modified top line such that the resulting club has a 15 
desirable center of gravity location and remains aesthetically 
appealing to the golfer. 

SUMMARY OF 11-JE INVENTJON 

4 
other areas of the club to optimize center of gravity and 
moment of inertia, as well as expand the sweet spotofthe club 
head. 

In another embodiment, the insert is formed of a material 
that has a greater density than the material used to form the 
body of the club head. ln this aspect of the invention, the 
present invention contemplates a set of golf clubs where the 
higher loft clubs include a recess with a high specific gravity 
insert in order to increase the center of gravity. In this aspect 
of the invention, the lower 1oft angle clubs (long irons) may 
have a lower center of gravity than the higher loft angle clubs 
(short irons).ln particular, the long irons are eqtLipped with a 
low specific gravity top line insert and the short irons are 
eq1.1ipped with a higl1 specific gravity top line insert. 

Instead of a recess, an extension may be provided at the top 
portion of the club head where relatively high density metallic 
material has been removed. The insert may then be attached to 
the extension. 

20 The present invention is also directed to an iron-type golf 
club head, including: The present invention relates to a golf club head having a 

body defining a front surface, a top line, a sole, a back, a heel, a body defining a top line including a recess, wherein the 
body is formed of a first material with a first specific gravity; 

an insert positioned within the top I ine recess, wherein the 

25 top line insert is formed of a second material with a second 
specific gravity, 

a toe. and a hosel. The top portion oftbe club head, preferably 
the top line, contains a recess therein located between the heel 
and the toe, and extending toward the sole. Additional 
recesses, such as a toe recess and a heel recess, may also be 
provided in the top portion of the club head. In addition, the 
recess may extend along the top line from the heel around the 
toe of tl1e top I in e. The use of such recesses remove material 
from the club bead, allowing the opportunity to do one or 30 
more of the following: increase the size of the overall club 
bead, expand the size of the club head sweet spot, lower the 
club head center of gravity. and/or produce a greater moment 
ofinertia measured about a vertical or horizoutal axis passing 

35 
through the club bead center of gravity. The golf club head of 
the present invention preferably is an iron-type. a utility-type, 
or a putter-type golf club head. 

Inserts formed of a secondary material may be placed 
within the recesses. In one embodiment, these inserts have a 40 
density that is less than the density of t11e material used to 
form the club head body, and the inserts preferably are light­
weight inserts. This a llows tl1e mass removed by the recesses 
to be replaced in more desirous locations on the club head, 
such as in the perimeter and/or toward the sole. The inserts 45 
may contain one or more dampening materials, such as a 
viscoelastic material , which have the added benefit of dissi­
pating v ibrations that may be created during the golf shot. 
Nylon is one example of a suitable insert material according 
to the invention. The incorporation of such dampening mate- 50 

rials provides improved feel and improved weight distribu­
tion, enhancing performance of the club, while still maintain­
ing an aesthetically pleasing overall head shape. TI1e 
incorporation of the dampening materials also improves 
wearing of the heads over time since the viscoelastic material 55 

covers the top-toe area of the club, which is primarily respou­
s ihle for marks on the head due to club-to-club impacts as the 
clubs rest in a player's bag. 

In another aspect of the invention, the inserts extend to 
areas under the top line, thus allowing for the removal of even 60 
more mass from the top portion of the club head while per­
mitting traditional methods of club bead adjustmenl. For 
example, the lie and loft are typically adjusted using a device 
that clamps down on the top line. However, by setting some of 
the insert below the metallic top line, the clamp will not 65 

damage or disfigure the top line. The lightweight insert allows 
for mass to he removed from the top line and redistributed to 

wherein the second specific gravity is different than the 
first specific gravity, and wherein the club head satisfies the 
relationship: 

l~CGz*I70 

where I2Z is the rotational moment of inertia about a vertical 
axis and has units of g/cm2 and CG~ is the center of gravity 
and has tmits of nun. 

In one embodiment. the golf club head fbrther includes a 
sole including a heel recess and a toe recess and a weight 
insert positioned within the sole heel recess and the sole toe 
recess, wherein the weight insert formed of a third material 
witl1 a third specific gravity. The third specific gravity may be 
at least about 7 . In one embodiment. the third specific gravity 
may be at least about 9. In another embodiment, the second 
specific gravity may be greater than the first specific gravity 
by at least about 3. 

ln this aspect of the invention, the club head may satisfy the 
relationship IzzE:CGz *SG* 17, wherein SG is the second spe­
cific gravity. In one embodiment, the second specific gravity 
is less than the first specific gravity by at least about 3. 

ln one embodiment, the club head satisfies the relationship 
l,., E:CGz *SG* 130, wherein SG is the second specific gravity. 
In anotherembodin1ent. the J_.)s at least about 2500 g·cm2

• In 
yet another embodiment, the second specific gravity is less 
than about 1.5. In sti ll another embodiment, the second spe­
cific f,rravi ty is greater than about 9. The recess may extend 
from the heel around the top line-toe transition. 

The present invention is also directed to a set of iron type 
golf clubs including at least one club iucluding a first club 
head iucluding: a body defining a top line iucluding a recess, 
wherein the body is formed of a first material with a first 
specific gravity; an insert positioned within the recess, 
wherein the insert has a second specific gravity. and wherein 
the second specific gravity is less th<Ul the first specific grav­
ity: and at least one club including a second club head includ­
ing: a body defining a top line including a recess, wherein the 
body is formed of a third material with a third specific gravity; 
an insert positioned within the recess, wherein the insert has 
a fourth specific gravity, and wherein the fourth specific grav­
ity is greater than the third specific gravity. 
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In one embodiment, at least one of the first club head and 
the second club head satisfy the relationship: 

lr:?;CG, • t70 

where Izz is the rotational moment of inertia about a vertical 
axis and has units of g/cm2 and CG, is the center of gravity and 
has unjts of nun. ln this aspect of the invention, the L,, of at 
least one oft he first club head and second club bead may be at 
least about 2500 g·cm2

• 

ln one embodiment, both of the first and second club heads 
satisfy tbe relationship: l,.~CG, * I70, where 'lzz is the rota­
tional moment of inertia about a vertical axis and bas units of 
glcm2 and CG, is the center of gravity and has units ofmm. In 
tltis aspect of the invention, the 122 of both the first and the 
second club heads is at least about 2500 g·cm2

• ln one 
embodiment, the second club head satisfies the relationslrip 
I,.~CG, *SG* 17, wherein SG is the fourth specific gravity. In 
another embodiment, the first club head satisfies the relation­
ship I""~CGz*SG*130, wherein SG is the second specific 
gravity. ln addition, at least one of the recesses in the .fi rst club 
head and second club may extend from the heel around the top 
line-toe transition. 

BRIEF DESCRIPTION OF TH E ORA WINGS 

6 
variety of ways according to the invention. For example, in 
one embodiment, a recess and optional insert is located in the 
top line of the club head and extends along the top line. In 
another embodiment, the recess and optional insert extends 

5 arow1d the toe of the club head. The insert may be fomwd o f 
a variety of materials. For example, the insert may be lighter 
than the body of the club head to adjust the center of gravity 
downward. Alternatively, the insert may be heavier than the 
body of the club head to adjust the center of gravity upward. 

10 Each of the various embodiments are discussed in greater 
detail below ru1d demonstrated with representative drawings. 

The recess and optional insert may be used in a variety o f 
club heads. For example, the club head may be a long iron, a 

15 
short iron, or a set including both long and short irons where 
the recess and optional insert is tailored to adjust the club head 
center of gravity and other club head properties such as 
moment of inertia. In addition, the present inveution is con­
templated for use with utility-type club heads and putter club 

20 heads. 

Further featmes and advantages of the invention can be 
ascertained from the following detailed descript ion tl1at is 25 

provided in coooection with the drawing(s) described below: 

FIG. 1 is a top view of a golf club head 1 of the present 
invention and FIG. 2 is a front view of fue golf club head 1. 
The golf club head 1 includes a body 10 defining a front 
surface 11, a top line 12, a sole 13, a back 14, a heel15, a toe 
16, and a hosel17. The striking face o f the front surface 11, 
wruch preferably contains grooves 18 therein, and the sole 13 
may be unitary with the body 10, or they may be separate 
bodies, such as inserts, coupled thereto. While the club head 
1 is illustrated as an iron-type golf club head, as briefly 
discussed above, the present invention may also pertain to a 
utility-type golf club head or a putter-type club head. 

FIG. 1 is a top view of a golf club head of the present 
inventiou: 

FlG. 2 is a front view o f the golf club bead ofFIG. 1; 
FIG. 3 is a cross-sectional view of the golf club head of 30 

FIG. 1 taken along lines 3-3; 
FIG. 4 is a cross-sectional view of the golf club head of 

FIG. l , including a low deusity iusert, taken along lines 3 -3; 
FlG. 5 is a cross-sectional view of the golf club head of 

FIG. 1, including a high density insert , taken a long lines 3-3; 35 

FIG. 6 shows a first isometric view of the golf club head of 
FIG. I ; 

FIG. 7 shows a secoud isometric viewofthe golf club head 
ofFlG.l ; 

FIG. 8 shows another golf club head of the present inven- 40 

tion; 
FIG. 9 shows a cross-sectional view of the golf club head of 

FIG. 8 taken along line 8-8 ; 

FIGS. 1 and 2 define a convenient coordinate system to 
assist in understanding the orieutation ofthe golf club head 1 
and other terms discussed herein. An origin 0 is located at the 
intersection of the shaft centerline CLsH and the ground plane 
GP, wruch is defined at a predeterntined angle from the shaft 
centerline CLsH• referred to as the lie angle LA, and tangent 
to the sole 13 at its lowest poiut. An X-axis is defined as a 
vector that is opposite in direction of the vector that is nom1al 
to the face 11 projected onto the ground plane GP. A Y-axis is 
defined as the vector perpendicular to the X -axis and directed 
toward the toe 16. A Z-axis is defined as the cross product of 
the X-axis and theY-axis. 

As shown in FIGS. 2 and 3, the top portion of the club head FlG. 10 shows a cross-sectional v iew of another golf club 
head of the present invention; 

FIG. ll shows a cross-sectional view of another golf club 
head o f the present invention; 

FIG. 12 shows an exploded view of the golf club head of 
FlG. ll ; 

45 contains a recess 20 therein. located between the heel15 and 
the toe 16 and extending toward the sole 13. In tills aspect of 
the invention, the recess 20 is preferably located in the top line 
12 of the club head 1 ru1d extends along the top line 12. The 

FIG. 13 shows a top, rear view of a golf club head of the 50 

present invention; 

recess 20 removes material from the club head and, thus, 
allows redistribution of the material to other areas of the club 
head to do one or more of the following: increase the overall 

FIG. 14 shows a cross-sectional view through a heel sec­
tion of the golf club head of FIG. 13; 

FIG. IS shows an angled cross-sectional view through the 
club head of FIG. 14, extending from a ntid-sole area to the 55 

top line; 

size of the club head 1, expand the size of the club head sweet 
spot, reposi tion the club head center of gravity, and/or pro­
duce a greater moment of inertia (MOl) measured about 
either an axis parallel to theY-axis or Z-axis passing through 
the club bead center of gravity. 

FIG. 16 shows a heel cross-sectional view of a golf club 
bead o f the present invention; 

FIG.17 shows a top, rear view of a golf club head accord­
ing to an embodiment of the present invention; and 

FIG. 18 shows a top, rear view o f a golf club head accord­
ing to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to a golf club head with a 
top line insert. The top line insert may be fashioned in a 

As known to those of ordinary skill in the art, MOl is a 
measure of the resistance of a body to aJ1gular acceleration 
about a given axis, and is equal to the sum of the products of 

60 each element of mass in the body and the square of the 
element's distance from U1e axis. Thus, as the distance from 
the axis increases, the MOl increases, making the club more 
forgiving for off-center hits since less energy is lost during 
in1pact from club head twisting. Thus, moving or rearranging 

65 mass to the club head perimeter enlarges the sweet spot and 
produces a more forgiving club. Moving as much mass as 
possible to the extreme outennost areas of the club head I , 
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such as the heellS, the toe 16, or the sole 13, maximizes the 
opportunity to enlarge the sweet spot or produce a greater 
MOL 

In one emboiliment, the recess 20 is located in the top line 
12 of the club head 1 and extends along the top line 12 from 
about 10 percent to about 95 percent of the top line length. 
The top line length Ln is defined as the distance along the top 
line 12 from a point P 1 to a point P 2 . Point P 1 is defined as the 
intersection of the golf club head 1 and a plane that is oiTset 
5.08 rom (L1) from and parallel to a plane defined by the 
X-axis and the Z-axis tangent to the toe 16 at the toe's furthest 
point from the origin 0 along theY-axis. Point P 2 is defined as 
the uppennost intersection of the club head 1 and a plane that 

8 
may be configured to matingly correspond to the recess 20. 
That is, the insert 30 may be formed and configured to match 
the contours of the recess 20 and to substantially fill the recess 
20. Alternatively, the insert 30 fill s only a portion of the recess 

5 20. ln addition, the insert may be a single piece or may be 
formed from at least two pieces that are not connected. For 
example, a the insert may be at least two separate inserts that 
are used to fill portions of the recess 20. The separate portions 
may be formed of the same materia.! orilifferent materials. For 

10 example, when the recess exteuds around the top line-tOe 
transition to a point in the toe of the club head, a first insert 
may be selected for at least a portion of the top line length and 
a second recess may be selected for the portion of the recess 

is parallel to the plane formed by the shaft centerl ine CLsH 
and tbeX-axis offset a distanceo.f7.62 nun (L2 ) in a direction 15 

closer to the toe 16. 

found in the toe of the club head. 
ln one embodiment, the insert 30 bas a density that is less 

than the density of the club head body 10. As used herein, 
"density" is also intended to relate to "specific gravity". For 
example, because specific gravity is merely the ratio of the 
density of a given solid or liquid substance to the density o f 

In another embodiment, the recess extends along the top 
line from about 10 percent to about 50 percent ofthe top line 
length. In yet another embodiment, the recess extends along 
the top line from about 15 percent to about 45 percent o f the 
top line length. In still another embodiment, the recess 
extends along the top line from about 30 percent to about 50 
percent of the top liue length. TI1e recess may also extend 
along the top line from about60 percent to about 95 percent, 
prefembly from about 70 perceut to about 95 percent. 

In yet another embodiment, the recess completely extends 
along the top line. For example, the recess extends along 100 
percent of the top line Jenbrth . .lu auotbcr emboilimeot, the 
recess extends along the complete length o f the top line and 
wraps around to extend into the toe of the club head. For 
example, the recess may extend around the top line-toe tran­
sition to a point about halfway around the toe of the club head 
toward the sole. 

'D1e recess 20 preferably has a volume of about 0.00 I in3 to 
about 0.2 in3

. In one embodiment, the volume of the recess is 
about0.005 in3 to about 0.15 in3

. In another embodiment, the 
volume of the recess is about0.01 in3 to aboutO.IO in3

. In yet 
another emboiliment, the volmne of the recess is about 0.05 
in3 to about 0.09 in3

. 

In relative terms. the recess 20 has a volume that is from 
about 0.5 percent to about 10 percent of the volume of the 
body 10. In one embodiment, the recess bas a volume of about 
I percent to about 8 percent of the volume of the body. In 
another embodiment, the recess has a volume of about 2 
percent to about 7 percent of the volume of the body. In still 
another embodiment, the recess has a volume of about 3 
percent to about 5 percent of the volume of the body. 

111e recess 20 preferably has a depth D from about 0.254 
mm to about 6.35 mm. For example, the recess may have a 
depth D of about 1.27 mm to about 5.08 mm. In one embodi­
ment, the depth D of the recess is about 2.032 mm to about 
3.8 1 nun. In still another embodiment, the recess has a depth 
D of about 2.54 mm to about 5.08 mm. 

The recess may have a varying depth. For example, in one 
embodiment, a first portion of the recess has a depth D 1 of 
about 10 percent to about 90 percent of the depth 0 2 of a 
second portion of the recess. ln one embodiment, a fi rst por­
tion of the recess bas a depth 0 1 about 20 percent to about 80 
percent of the depthD2 of a second portion of the recess. For 
example. when the recess extends around the toe toward the 
sole, the .first portion may be the portion that extends from the 
toe toward the sole and the second portion may be the portion 
that extends along the top line of the club. In an alternate 
embodiment, the recess has a constant depth. 

As generally shown in FIG. 4. an insert 30 may be posi­
tioned within the recess 20. The insert 30, which may be 
either a prefonned inser1 or cast in place within the recess 20, 

20 water at a specific temperatu.re and pressure, U1ese tenns are 
used interchangeably when discussing the relative density or 
specific gravity ofthe insert as compared to other portions of 
the club (such as the body) or other inserts in the club. Siuce 
the mass ofU1e insert 30 is less than the mass removed by the 

25 recess 20, the extra mass may be replact:d in more desirous 
locations on the club head 1. These locations may include, for 
example, the club head perimeter and/or the sole 13. Alterna­
tively, no additional mass is added to the club head 1; rather, 
only the recess 20 and the insert 30 are used to enhance the 

30 playing characteristics of the golf club. 
A body's center of gravity is determined by its weight 

distribution. Mass added or removed directly on the center of 
gravity will have no effect on the center of gravity's location. 
In contrast, mass added or removed far away from U1e center 

35 of gravity will have the greatest effect on moving the center of 
gravity. Removing mass from the highest areas of a club head 
will have the greatest effect on lowering the center of gravity. 
Adding the mass removed from the high areas to U1e botto1u 
of the club head will further lower the center of gravity. The 

40 top line area and top-of-hose! area are the two highest vertical 
areas in relation to the grolll1d plane on an iron-type head 
(when the head is at the address position). By removing the 
top liue portion of the face from the castiug and replaciug it 
with, for example, a I ightweight viscoelastic piece, anywhere 

45 from 20-50 grams are removed from the top of the head. 
depending upon the design of the viscoelastic piece. TI1at 
weight is reilistributed to the bottom portion of the club, 
lowering the center of gravity even further versus that same 
club head constmcted entirely of a metallic material, such as 

so steel. 
MOl is also a property that is aflected by mass distribution. 

Bowes that have mass distributed far from the center of grav­
ity have higher MOl's about their center of gravity than 
bodies that have mass concentrated near their center of grav-

55 ity. Removing the mass from the top of the face lowers the 
MOl about the center of gmvity with respect to certain axes. 
T he axis of rotation that relates to an iron's forgiveness is 
rotation in the heel-toeilirection about the center of gravity­
an axis parallel to the Z-axis. A higher MOl about this axis 

60 indicates greater resistance to twisting on off-center ruts and. 
thus, more forgiveness. By adding them ass removed from the 
top line 12 back into the low-heel and low-toe areas of the 
club head, the reduction in MOl in the heel-toe direction due 
to removal of metallic material from the top line 12 is milli-

65 mized. 
ln this aspect of the inveution, the insert 30 may have a 

density from approximately 0.5 glcm3 to approximately 5 
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g/cm3
, and is preferably less than the body density by at least 

about 3 g/cm3
• For example, a low density insert may have a 

density between about 1.2 g/cm3 to about 2 g/cm3 . Preferably, 
the specific gravity of the insert in this embodiment is less 
thanl.5 g/cm3. Ideally, the specific gravity of the insert in this 5 

embodiment is less than 1.3 g/cm3
. 

and the insert 30 (CG2 in FIG. 5). That is, the golf club head 
1 has a center of gravity located at least about 0.254 mm above 
a center of gravity location for a substantially similar golf 
club head without the recess 20 and the insert 30. More 
preferably, the club head center of gravity is raised at least 
0.635 mm toward the top of the club head. In this aspect of the 

In one embodiment, the density of the insert is less than the 
body density by at least about 4 g/cm3

. In another embodi­
ment, the density of the insert is less than the body density by 
at least about5 g/cm3. The net e.Hect of creating the recess 20 1o 

and adding the lower densi ty insert 30 lowers the club head 
center of gravity (CG1 in FIG. 4) at least about 0.254 mm 
toward the sole 13, as compared to the center of gravity 
location of a club head without the recess 20 and the insert 30 
(CG2 in PIG. 4). That is, the golf club bead 1 has a center of 15 

gravity located at least 0.254 mm from a center of gravity 
location for a substantially similar golf club head without the 
recess 20 and the insert 30. More preferably, the club head 
center of gravity is lowered at least 1.0 mm toward the sole 13. 
ldeally, the club bead center of gravity is lowered at least 2 20 

mm toward the sole 13. 

invention, the club head center of gr,wity may be raised about 
0.762 mm above a center of gravity location for a substan­
tially similar golf club head without the recess 20 and the 
insert 30. 

Jn this aspect of the invention. the recess 20 and tl1e insert 
30 may increase the club head MOl measured about an axis 
parallel to the Z-axis and passing through the center of gravity 
by at least 20 gm·cm2

• That is, the club head 1 has an increase 
in MOl measured about a vertical axis passing through the 
center of gravity of at least 20 gm·cm 2 compared to a su bstan-
tially similar golf club head without U1e recess 20 and the 
insert 30. Thus, the recess 20 and insert 30 produce a more 
forgiv ing aud playable golf club. 

Suitable materials for the high density insert include, but 
are not limited to, powdered tungsten, a nmgsten loaded 
polymer. and other powdered metal polymer combinations. 

Suitable materials for a low density insert include, but are 
nor limited to, nylon, glass fiber reinforced nylon, polyure­
thane, polyurea. bulk molding compound. thermoplastics, 
thennosets, resins, and combinations thereof. 

Table 1 shows a comparison of center of gravity locations 
and MOl's fora 6-ironhavingaurethaneinsert 30 to a similar 
club head formed completely of steel. Note that the measure­
ments presented in Table 1 do 1101 include any weights that 
may be added to the club bead. 

TABLE 1 

6-iron with 6-iron with 
Urethane Top Line Steel Top Line 

Head mass (g) 238.3 24Q.2 
Top line mass (g) 4.9 31.1 
Total mass (g) 243.2 271.3 
CGy(mm) 34.4 35.48 
CGz(mm) 19.46 21.89 
CGx(mm) 12.14 13.54 
1,. (g · em~) 541 740 
I..,(g ·cm2) 2588 2764 
l_...(g ·cm2 ) 2832 3 110 

CGx, CGY. and CG. are the x-, y-, and z-components of the 
center of gravity location, respectively. 1=, IY.Y, and I •• are the 
MOT's about the x-. y-, and z-axes, respectively. 

In the altemative, the insert 30 may have a higher dens ity 
than the body. For example, the insert 30 may have a density 
greater than about 5 g/cm3

• preferably greater than about 7 
g/cm3

, and more preferably greater than about 9 g/cm', and is 
preferably more than the body density by at least about I 
g/cm3

. For example, the insert may have a density of about 12 
g/cm3 to about 15 17 g/cm3

, preferably about 13 g/cm3 to 
about 16 g/cm3

• and more preferably about 14 g/cm3 to about 
15 g/cm3

• In one embodiment, tl1e density of the iusert is 
greater than the body density by at least about 2 g/cm3

, 

preferably about 3 g/cm 3 or more, more preferably about 4 
g/cm3 or more, and even more preferably about 5 g/cm3 or 
more. 

Without being bound to any particular theory, adding mass 
to the top line raises the center of gravity and the moment of 
inettia of the club head.ln particular, the net effect of creating 
the recess 20 and adding the higher density insert 30 raises the 
club head center of gravity (CG3 in FIG. 5) at least about 
0.254nun toward the top of the club head, as compared to the 
center of gravity location of a club head without the recess 20 

Table 2 shows a comparison of center of gravity locations 
25 and MOl's for a 6-iron having a tungsten-loaded polymer 

insert 30 to a similar club head formed completely of steel. 
Note that the measurements presented in Table 2 do not 
include any weights that may be added to the club head. 

30 TABLE 2 

6-iron with 
Thngsten-

Loaded 6-iron with 6-i.ronwith 

35 
Polymer Steel Top Urethane 
Toy Line Line To Line 

Head mass (g) 256.7 256.7 256.7 
Top line mass (g) 14.7 7.52 1.37 
Total ma.~s (g) 278.31 271.13 264.98 
CGy(mm) 38.68 39.04 39.04 

40 CGz(mm) 19.05 t8.52 t8.06 
CGx(mm) 
l.,.(g·cm2) 

t 2.47 t2.14 lJ .86 
2740 2710 2684 

CGx, CGY, and CG. are the x-, y-, and z-componenrs of the 
45 center of gravity location, respectively. I"" is the moment of 

inertia about the center of gravity parallel to the z-axis. Pref­
erably, the tungsten-loaded top line insert ra ises the vertical 
center of gravity by at least about 0.0254mm when compared 
to a similar club with a steel top line. In one embodiment, the 

50 tungsten-loaded polymer top line insert raises the CG, by 
abour0.508 illLl1 or more, preferably about 0.533 illLl1 or more, 
and even more preferably greater than about 0.635 llllll. TI1e 
moment of iuertia I.., of the club head with a high density 
insert in the top line is at least about 1 percent greater than the 

55 moment of inertia Izz of a similar club head with a steel top 
line. ln one embodiment, the lzz of a club head having a 
heavier insert than the body is increased by about 1.5 percent 
or more when compared to the 1,... of a similar club head witl1 
a steel top line. 

60 Furthermore, a club head with a heavier top line insert 
(such as a tungsten-loaded polymer insert) preferably has a 
CG, of at least about 0.508 mmmore than a similar club head 
with a lighter top line insert (such as a urethane insert). For 
example. the CG,. of a heavier insert club head may be at least 

65 about 0.635 mm more, preferably about 0.762 mm or more. 
and more preferably about 0.889nun or more, than the CG= of 
a lighter insert club head. 

00021



US 8,393,976 B2 
11 

Likewise, a club head with a heavier top line insert (such as 
a nmgsten-loaded polymer insert) preferably has a lu that is at 
least about 2 percent more than the 122 of a similar club head 
with a lighter top line insert (such as a ·urethane insert). For 
example, the l,.z of a heavier insert club head may be at least 5 

about 2.5 percent greater than the 1"" of a lighter insert club 
head. 

The hardness of the insert will vary depending on the 
particular material used to fonn the insert. In one embodi­
ment, the insert has a hardness ranging from ahout 80 Shore 10 

A to about 50 Shore D. ln another embodiment, the hardness 
of the insert ranges from about 20 ShoreD to about 50 Shore 

12 
the golf club head 2 taken along line 8-8. In this embodiment, 
material is removed from the metallic club head at the top line 
12. Instead offonuing a recess at the top line 12, however. a 
thin protmsion 19 is provided. Metallic material has been 
removed from the top portion of the club head as described 
above, and a thin extension 19 is left in place. The insert 50 
has a groove corresponding to the protmsion 19. Thus, the 
viscoelastic material can be fit onto the club head body 10. 
1l1e insert 50 is attached to the casting, for example, through 
the use of an epoxy. A fixture with a cavity that matches the 
outer perimeter shape of the club head 1 should be used to 
hold the two pieces in place while the epoxy dries. A preferred 
width A for the protmsion 19 is 1.5 rom. This width ensures 
adequate stmctural integrity, though wider protmsions 19 

D. In an alternate embodiment, the hardness of the insert is 
less than about 20 Shore D. FIGS. 6 and 7 show isometric 
views of the golf club bead l. 

The insert 30 may contain one or more dampening mate­
rials, which diminish vibrations in the club head, including 
vibrations generated during an off-center hit . Preferred damp­
ening materials include those materials known as thermoplas-

15 may be used. For example, tbe width A may range from about 
0.76 rom to about 2.54 mm. In one embodiment, the width A 
ranges from about 1.0 mm to about 2.0 mm. Preferred heights 
for the protrusion 19 include about 1.5 mm to abattt 6.4 rom, 

tic or thermoset polymers, such as mbber, urethane, polyure- 20 

thane, butadiene, polybutadiene, silicone, and combinations 
thereof. Energy is transferred from the club to the ball during 
impact. Some energy, however, is lost due to vibration of the 
head caused by the impact. These vibrations produce unde­
sirable sensations in both feel and sound to the user. Bt-'Cause 25 

the viscoelastic dampening material of the insert 30 is in 
direct contact with the metal club head (the vibrating body), it 
serves to dampen these v ibrations, improviog sound and feel. 

Without being bound to any particular theory, a club with a 
high center of gravity is likely to impart more spin to the golf 30 

ball due to vertical gear effects. This is because an impact 
made below the center of gravity will increase the spin rate of 
the ball to help maxiruize trajectory and distance. An impact 
made high on the face above the center o f gravity will create 
a higher launch angle, and the vertical gear effect will act11ally 35 

cause the bail to spin less. This can produce greater distance 
as the ball is subject to less lift or drag that a higher spin 
creates. Thus, in a typical club set, the higher the loft angle of 
the club, the lower the center of gravity (as compared to a 
lower loft angle club). The ability to generate more ball spin 40 

for the short irons is an important factor in the golfer's ability 
to control both the distance of the golf shot, and the distance 
the ball wi ll roll after the ball hits the green. 

However, because the material selection of insert, length, 
depth, and/or volume of the recess and insert of the present 45 

invention allow for adjustments to the center of gravity and 
moment of iuertia, the present invention also contemplates a 
set of clubs where at least one club is equipped with a low 
density insert in the club head and at least one club is 
equipped with a higher density insert in the club head. For 50 

example, at least one long iron in the set preferably has a low 
density insert in the club head as described herein. The tem1 
"long irons" refers to 3 and 4 irons (and possibly .I and 2 irons 
if application). The club heads on long irons have the least 
amount of angle, providing primarily distance. In contrast. at 55 

least one short iron in the set preferably bas a high dens ity 
insert iu the club head. The term "short irons refers to any of 
the more lofted, shorter-shafted irons (usually considered to 
include the 8 iron through all wedges). 

Due to vertical gear effects, this constmction allows for 60 

more spin to be imparted to the ba ll from tbe short irons, and 
less spin imparted to the ball for the long irons. 1l1e abi lity to 
generate more spin in the short irons is an important factor in 
the golfer's ability to control both the distance of the golf shot 
and the distance the ball will roll after the ball hits the green. 65 

FIG. 8 shows another exemplary golf club head 2 of the 
present invention and FIG. 9 shows a cross-sectional view of 

though other heights may be used. For example, the height of 
the protrusion may range from about 0.5 mm to about 13.0 
mm. 

Like the insert that fits within the recess, the insert 50 that 
fits over the protrusion 19 may be formed of a low density 
material in order to lower the center of gravity and/or MOl of 
the club head. In the alternative, the insert 50 may formed of 
a high density material in order to raise the center of gravity 
and/or MOl of the club head. The differences between the 
density of the insert and the body of the club head discussed 
above witl1 respect to insert 30 also apply in this aspect of the 
invention. 

It is possible that there are variations in size of the metal lic 
portions of the club heads 1, 2 caused during forming and 
pol is bing. 1l1ese variations typically are larger than the varia-
tions in size due to molding viscoelastic materials of the 
inserts 30. To aid in hiding any discrepancy between the two 
portions of the club head, a groove 32 may be formed in the 
insert 30 so the edges are visible to the user once the two 
pieces have been put together. This groove 32 may be created 
simultaneously with the rest ofthe insert30, or as a secondary 
step. The preferred width and depth of the groove 32 are about 
1 rom or less. In one embodiment, the width and depth are 
about 0.8 mm or less, preferably about 0.75 nuu or less, and 
more preferably about 0. 7 mm or less. 

In the illustrated example of FIGS. 8 and 9, the protmsion 
19 is formed in the center of the top line 12. Alternatively, the 
protmsion 19 can be tonued towards or at the front of the top 
line 12 or towards or at the rear of the top line 12. The width 
B oftbe front portion of the insert 30 may be zero, meaning 
the protrusion 19 forms the top portion of the face 11. Alter­
natively, the width B may be. for example. about 0.7 to 6.35 
mm. Similar to the width B, the width C of the rear portion of 
the insert 30 may be zero, meaning tbe protmsion 19 fom1s 
the top portion oflhe back 14. Altematively, the width C may 
be, for example, about 0.7 to 6.4 mm. The height of the insert 
30, measured along the longest portion thereof, preferably 
may be from 0.7 to 7.6 mm. 

Use of an insert also has the added benefit of increasing the 
durability of the club head. For example, over the course of 
play, clubs carried together in a bag are knocked together. 
These impacts create marks on the club heads. The top-toe 
portion oft he club is an area that is likely to impact with other 
clubs. By making that area out of a softer material, the like­
lihood of creating marks on the head due to club-to-club 
in1pacts is reduced. 

FIG. 10 shows a cross-sectional view of another golf club 
head 3 ofthe present invention with the top portion removed. 
In this embodiment, metallic material has also been removed 
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may be included in the second insert42. Inclusion of a weight 
member 44 coupled to the insert 42 opposite the body 10 of 
the club head 4 creates a constrained-layer damping system to 
dissipate tmwanted vibrations generated during use of the 
go If club. The insert42 aud weig]1t member 44 are coupled in 
known fashion, such as through use ofan adllCsive. Mechani-
cal fasteners may also be used, alone or in conjunction with an 
adhesive. The insert 42 may include a recess in wb.ich the 
weight member 44 is attached, providing a smooth transition 

from the top line 12 and replaced with a light-weight vis­
coelastic insert 30. A protrusion 19 is also provided in tb.is 
club head 3, but unlike the previously discussed club head 2, 
the protmsion is directed backward away from the face 11 . 
The inser1 30 contains a groove corresponding to the protnr- 5 

sion 19. Attachment is facilitated through the protrusion 19 
and groove. The metallic face material extends to the upper 
most portion of the face 11 at the top line 12. Alternatively, the 
viscoelastic material may extend down the top portion of the 
face 11 , for example, up to 7.6 nun. 10 between the insert 42 and the weight member 44. 

A third insert 48 may also be included with the club head 4. 
This third insert 48 preferably is coupled to the back 14 of the 
club head 4, opposite the front surface 11. The insert 48 
preferably is formed of a viscoelastic material, and thus it 

As before, the insert in this aspect of the invention may be 
a different material than a light weight viscoelastic material. 
For example. the insert may be formed of a b.igher density 
material in an enort to adjust the center of gravity upward and 
increase the 1 ..... 15 damps unwanted vibmtions v.ia free-layer damping. The 

insert 48 may be coupled to the club head 4 in any known 
manner, such as via an adhesive. The insert 48, as well as the 
other inserts described herein, may also inherently possess 

FIG. ll shows a cross-sectional view of another golf club 
head 4 of the present invention, and FIG. 12 shows an 
exploded view of the golf club head 4 and its individual 
components. In this embodiment, metallic material has also 
bt:en removed from the top line 12 and replaced with an insert 20 

30. Similarly to the previously discussed embodiments, the 
insert 30 preferably is coupled to the club head 4 via a pro­
trusion 19. In the illustrated embodiment, the protrusion 19 
extends rearward from the body 10 near the top 12 of the club 
head 4, and the entire front surface 11 o f the club head 4 is 25 

formed of a metallic material. Metallic mass is removed from 
the rearward side of the top 12 behind the front surface 11. 
TI1e protrusion 19 can be positioned at any desired location 
towards the top 12 of the club head4. The insert 30 is fonned 
of a material, such as nylon. having a b.igh strength-to-weight 30 

ratio and a b.igh impact strength-to-weight ratio. These prop­
erties ensure that the insert 30 provides a solid feel to the club 
head 4 while achieviug the benefits, discussed above, of 
removing metallic material from the top line 12. 

In tb.is aspect of the iuveutiou, the insert material preferably 35 

has the following properties at 50% relative humidity and 73° 

adhesive properties such that it may coupled directly to the 
club head without the need of a separate adl1esive material. 

In addition to removing mass from the central portion of 
the top line 12, additional material, and therefore mass, may 
be removed from heel and toe portions ofthe top line 12. FIG. 
13 shows a top, rear view of a golf c lub head 5 of the present 
inveotion. The club bead 5 illustrated here shows a central top 
line insert 30 made of a light weight material as described 
above, for example a polymer such as polyurethane or a 
nylon, that replaces metal material that is traditionally located 
in this portion of the club head. In addition, the club head 
body 10 illustrated in FIG. 13 defines a recess in the upper toe 
portion oft he club head into wb.ich a light weight insert 35 is 
positioned. Preferably, this recess stretches around the top 
line-toe transition, shown io the illustrated club head as being 
a curved transitiou. Alternatively, toe insert 35 may be posi­
tioned such that it is located intermediate the top line and the 
sole of the club, allowing for toe insert 35 to be b.idden from 
the golfer's view when the club is at address position. Addi­
tionally, the club head body 10 illustrated in FlG. 12 defines 
a recess in the upper heel portion of the club head into which 
a light weight insert 37 is also positioned. The toe and heel 
recesses preferably extend completely through the top line 12 
to the cavity (assuming here that a cavity back club head is 
used), but may extend only partially through the club head 
body 10. 

As shown in the exemplary club head 5 illustrated in FIGS. 
13-15, the toe top line recess preferably is larger than the heel 
top line recess. This may provide benefits, such as making the 
club headS easier to turn over, or close, during the golf swing. 
For example, the toe top line recess volume may be from 
about l to about 5 times the heel top line recess volume. 
Preferably, the central top line recess volume is greater than 
the toe top line recess volume. The toe and heel inserts 35, 37 
may be formed of the same material as the central insert30, or 
they may be different. For example, the central insert 30 may 

F.: tensile strength of 15 kpsi to 20 kpsi, 17.5 kpsi being 
preferred; flexural modulus of650 kpsi to 750 kpsi , 600 kpsi 
being preferred; notched impact strength of 3 ft·lb/in to 4 
ft·lb/in. 3.5 ft·lb/in being preferred: and specific gravity of 40 

1.25 to 2, 1.4 being preferred. These properties and measure­
ment methods are discussed in ASTM D 638, ASTM D 790, 
ASTM D 256, and ASTM D 792, respectively, which are 
incorporated herein by reference. One preferred material for 
the insert 30 of this embodiment is a 33% glass reinforced 45 

nylon 66. Zytel® 7 4G33L NC 010 from DuPont is a preferred 
nylon. This product meets the preferred physical properties 
aud allows the c lub designer to provide a top line 12 with a 
surface finish similar to that of an all steel club head, wb.ich 
may be beneficial to some golfers. More or less glass rein- 50 

forcement may be used. ln particular, while 25 percent to 50 
percent is a preferred range for g lass (including fiberglass) 
reinforcement in the nylon material of the insert 30, other 
amounts may be used. In addition, other reinforcing materials 
other than glass may also be used. 55 be formed of a viscoelastic material to damp vibrations gen­

erated during normal use ofthe resuJting golf club, and the toe 
and heel inserts 35, 37 may be formed of a material that is 
lighter than the central insert material. Addit ionally, the toe 

The club head 4 ofF.IG. 11 furtl1er includes a recess 40 in 
the upper portion of the sole 13 between the heel 15 and the 
toe 16. By this recess 40, additional metallic material is 
removed from the central portion of the club head, further 
biasing mass towards the club head perimeter and allowing 60 

mass to be redistributed to more beneficial locations of the 
club head 4.111e recess 40 may extend completely through the 
sole 13, or only partially into the sole 13. A second insert 42, 
preferably formed of a viscoelastic material, may be included 
within the recess 40. 11lis insert 42 provides a filled-in look to 65 

the club head 4, and may further reduce or eliminate 
unwanted vibrations. A medallion 44 or other weight member 

and heel inserts 35, 37 may be formed of the same material or 
differing materials. 

These toe and bee! top line recesses work in cot~junction 
with the central top line recess to remove unneeded club head 
mass from the upper portion of the club head, wb.ich may be 
repositioned as added mass or weigl1t members in other, more 
beneficial locations oft he club head while keeping the overall 
club head mass and wei gill constant. F'or example, mass may 
be added to heel and toe portions of the sole, such as by 
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including additional material fonning the club head body 10 
or by incorporating weight inserts. This beneficially further 
lowers the club head center of gravity, making the resulting 
golf club easier to use. Furthermore, repositioning of the 
"saved" mass and weight to toe and heel portions of the club 5 

head .furtl1er increase the club head MOl, making the club 
head more stable and forgiving, also increasing the playabil­
ity of the resulting golf club. 

FJG. 14 shows a cross-sectional view through a heel sec­
tion oft he golf club head 5. Weight and mass saved through 10 
the use of the heel recess insert 37 has been repositioned into 
the rear heel portion 14£-1 of the club head 5. Similarly, FIG. 
15 shows an angled cross-sectional view through the club 
head 5, extending from a mid-sole area to the top line 12, 
substantially perpendicular to and through the center of the 15 
toe recess insert 35. As best shown in FIG. 13, the weight and 
mass saved through inclusion of the toe insert 35 has been 
repositioned into the rear toe portion 14T of the club head 5 . 
The weighting of the low heel and toe portions may be 
increased by increasing UJC height these club head portions 20 
extend above the sole 13. Another way the weighting of these 
portions can be increased is by incorporation of weight inserts 
in the club head body 10. 

FJG. 16 shows a heel cross-sectional view of a golf club 
head 6 ofU1e present invention. 'D1is illustratt.xl club head 6 is 25 
similar to the club head 4 illustrated in FIGS. 11 and 12. 
However, instead of a one-piece insert on the rear surface of 
the face wall, this club head 6 uses a two-piece insert. A first 
rear insert 52 is positioued ou a lower portiou of the rear wall 
surface. adjacent the insert 42 positioned atop the sole wall. 30 
This first rear insert 52 may be fonned of a vibration damping 
material as discussed above with respect to the third insert 48. 

16 
may also be coupled, such as through use of an adhesive such 
as an epoxy, to the rear wall surface as illustrated. 

FIG. 17 further illustrates a club head of the invention 
where the recess in the top line extends from the heel portion 
63 of the top line arotmd the toe 61 . The recess may be of 
varying or constant depth and volume with the ranges previ-
ously discussed. In one embodiment, the depth of the recess 
varies in at least two portions of the recess by about l 0 percent 
or more. For example, one section of the recess may be about 
0 .25 mm deep and another section of the recess may be as 
much as 6.4 mm deep. ln another embodiment, the depth of 
the recess is greater along the length of the top line than at the 
top line-toe trallSition. In addition, in this aspect of the inven­
tion, the recess may be filled with an insert 60 to reduce or 
increase mass at the top line depending on the desired center 
of gravity and moment of inertia as previously described. 

FIG. 17 also demollStrates the use of high density weight 
inserts in other portions of the club bead. For example. weight 
inserts 65 and 67 are located in recesses in the toe and heel 
portions of the sole. The weight inserts may be positioned in 
both the toe 65 and theheel 67 portions of the sole to increase 
the moment of inertia of the club head and lower the center of 
gravity. The weight inserts 65 and 67 are preferably made of 
a high specific gravity material, such as tungsten. TI1e weight 
inserts 65 and 67 preferably have a speci fie gravity 0 fat least 
about 7, and preferably greater than about 9. Ideally, the 
specific gravity of the weight inserts 65 and 67 are greater 
than the speci fie g.rav ity of the club head body 69 by at least 
about 4, aud preferably at least about 5. 

In another embodiment of the invention as seen in FIG. 18. 
a portion of the top line insert 80 is positioned underneath the 
top line and extends down into the cavity of the club. In 
particular, the portions of the top line insert 80 that are located 
under the top line arc in the heel83 and toe 81 sections oft he 

An additional insert may be included within a pocket 53 
defined by a rear surface of the first rear insert 52, whicb 
additional insert preferably may be a medallion as described 
above with respect to themedallion 44 illustrated in FIGS. ll 
and 12. In this case, both the first rear insert assembly (first 
rear insert 52 and its medallion insert) and the sole wall insert 
assembly (insert 44 and medallion44) are mass-spring damp­
ing systems. Alternatively. the first rear insert 52 itself is a 
medallion. As shown in FIG. 16, a ridge may be formed in the 
lower portion of the rear wall surface adjacent the sole wall , 
extending rearward therefrom, upon which the first rear insert 

35 top line. The insert 80 may extend from the heel 83 around the 
toe 81. However, the only section of the insert 80 that is 
visible to the golfer when the club is at the address position is 
the central portion between the heel 87 and the toe 85. The 
advantage of positioning a portiou of the top line insert below 

52 may rest. 
In addition to the first rear insert 52. the club bead 6 further 

includes a second rear insert 54. This insert 54 is positioned 
atop the first insert 52, and includes a notch at its lower end to 
contact and overlap the first insert 52. As shown i11 FIG. 16, 
the notch provides for contact between the rear inserts 52. 54 
along two, substantially perpendicular surfaces. Additionally, 
the second rear insert 54 further includes a tapered top sur­
face. The second insert beneficially may be shaped and 
dimensioned such that it is longer than the distance from the 
rear wall ridge to the central top line illSert 30. Formed of a 
viscoelastic material, the tapered upper surface of the second 
rear insert 54 can be defom1ed such that it is retained in a state 

40 the top line is the ease of which the lie and loft may be 
adj liSted. Typically, the lie and loft are adj liSted using a device 
that clamps down on the top line. By setting some of the iuserl 
below the metallic top line, regardless of whether a low den­
sity or h.igb density insert is employed. the clamp will uot 

45 damage or disfig1.1re the top line. 
Any of the inserts discussed herein including, but not linl­

ited to, inserts 30, 35, 37, 50, 60, 65, 67, and 80 may be 
retained within the respective recesses in known manner, such 
as through use of an adhesive or epoxy Alternatively, the 

50 inserts of the invention may be molded in place, known as 
"co-molding." To ensure a smooth top line surface along the 
entire length of the top line, the top line, with the inserts in 
place, may be polished. This may be performed, for example, 
through wet sanding or grinding, which facilitates simulta-

55 neous removal of both metallic and polymer/nylon materials. 
Preferably, the toe and heel recesses are spaced from the 
central recess by portions of the club head body. T his helps 
ensnre that strucll.lfal integrity of the club head is retained. 
The insert(s) may also be held in place by utilizing the pro-

60 trusionconiigurations generally shown in FIGS. 9, 10-12. and 
16. 

of compression adjacent the rear wall surface. This compres­
sive force is transmitted to the first rear insert 52, helping 
retain the first and second rear inserts 52, 54 in position. Thus, 
the rear surface inserts preferably are subjected to and 
retaiued in a substantially vertical (that is, in a sole-to-top I ine 
direction) compression force. In other words, the second rear 
insert 54 exerts a downward force upon said first rear insert 
52. Retaining the inserts 52, 54 in a state of compression also 
alleviates any gaps that might otherwise be present due to 65 
variances in manufacturing of the club bead parts and toler­
ances. ln addition to this compressive force, the inserts 52, 54 

As previously described, the golf club head of the present 
invention has a moment of inertia I..,. about an axis that passes 
through the center of gravity and is parallel to the z-axis (as 
shown in FIG. 2). This axis of rotation relates to the forgive­
ness of au iron in the heel to toe rotation about U1e center of 
gravity. Thus, a higher I,.... indicates a greater resistance to 
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tions, the numerical values set forth in any speci fie examples 
are reported as precisely as possible. Any numerical value, 
however, inherently contains certain errors necessarily result­
ing from the standard deviation fotmd in their respective 

twisting on off-center hits, resulting in more forgiveness. As 
shown in the data in Tables 1 and 2 above, regardless of 
whether a low density or high density insert is employed, the 
In for the present invention is preferably greater than about 
2500 g/cm2

• 

In addition, the moment of inertia 1"" for a club bead of the 
present invention may be related to the vertical center of 
gravity (C02 ) by the following equation: 

5 testing measurements. Furtbenuore, when oumerical ranges 
of varying scope are set forth herein, it is contemplated that 
any combination of these values inclusive of the recited val­
ues may be used. 

Ir:?;CG: I70 (t) IO 

where 1,... is in g·cm2 andCG" is measured in mill imeters (mm) 
in the z-direction. 

In one embodiment. the club head satisfies the following 
relationship between the specific gravity of a low density, 
light weight top line insert the moment of inertia 1"", and the 15 

center of gravity CG, : 

(2) 

While the preferred embodiments of the present invention 
have been described above, it should be understood that they 
have been presented by way of exru11ple Otlly, and not of 
lim.itation. It will be apparent to persons skilled in the relevant 
art that various changes in form and detail can be made therein 

where specific gravity of the insert is SG, 1.., is greater than 
2500 and is in g·cm2

, and CG" is measured in millimeters 
(mm) in the z-direction. 

In another embodiment, the club head satisfies the follow­
ing relationship between tl1e specific gravity of a high density, 
heavy weight top line insert, the moment ofinertia ·1.,,, and the 
center of gravity CG, : 

without departing from the spirit and scope of the invention. 
Thus the present invention should not be limited by the above­
described exemplary embodiments, but should be defined 
only in accordru1ce with the following claims and their 
equivalents. Furthennore. while certain advantages of the 
invention have been described herein, it is to be understood 

20 that not necessarily all such advru1tages may be achieved in 
accordance with any particu.lar embodiment of the invention. 
·nms, for example, those skilled in the art will recognize that 
the invention may be embodied or carried out in a manner that 
achieves or optimizes one advantage or group of advantages 

25 as taught herein without necessarily achieving other advan­
tages as may be taught or suggested herein. (3) 

where specific gravity of the insert is SG, Jr. is greater than 
2500 and is in g·cm2

, and CG" is measured in mill imeters 
(mm) in the z-direction. 30 

A set of club heads including at least one club head with a 
low density (light weight) and at least one club head with a 
high density (heavy weight) insert) will preferably have clubs 
in the set that meet the relationship of all three equations. 

The use of the terms "a" and "an" and "the" and similar 35 

references in the context of describing the invention are to be 
constnted to cover both the singular and the plural, unless 
otherwise indicated herein or clearly contradicted by context. 
Recitation of ranges of values herein are merely intended to 
serve as a shorthand metl10d of referring individually to each 40 

separate value falling within the range, unless otherwise indi­
cated herein, and each separate value is incorporated into the 
specification as if it were individually recited herein. 

As used herein, directional references such as rear, front, 
lower, etc. are made with respect to the club head when 45 

grounded at the address position. See, for example, FIGS. 1 
and 2. TI1e direction references are included to faci litate com­
prehension of the inventive concepts disclosed herein, and 
should not be read or interpreted as limiting. 

Other than in the operating examples, or unless otherwise 50 

expressly specified, all of the numerical ranges, amotmts, 
values, and percentages, such as those for amounts of mate­
rials, moments of iocrtias, center of gravity locations, and 
others in the following portion of the specification, may be 
read as if prefaced by the word "about" even though the term 55 

"about" may not expressly appear with the value, amotmt, or 
range. Accordingly, unless indicated to the contrary, the 
numerical parmneters set forth in the following description 
and claims are approximations that may vary depending upon 
tl1e desired properties sought to be obtained by the present 60 

invention. At tl1e very least, and not as an attempt to limit the 
application of the doctrine of equivalents to the scope of the 
claims, each numerical parameter should at least be construed 
in light of the number of reported significant digits and by 
applying ordinary rounding techniques. 65 

Notwithstanding that the numerical ranges ru1d parameters 
setting forth the broad scope of the invention are approxima-

What is claimed is: 
1. An iron-type golf club head, comprising: 
a body defining a top line comprising a recess extending 

along the top line no further than about hallWay around 
a toe of the club head toward a sole of the club head, and 
wherein the body is formed of a first material with a first 
specific gravity, wherein the recess comprises a channel 
having a substantially rearward-facing surface facing a 
substantially forward-facing surface when the club is at 
address; 

an insert positioned within the top I ine recess, wherein the 
top line insert is formed of a second material with a 
second specific gravity, 

wherein the second specific gravity is different than the 
first specific gravity, and wherein the club head satisfies 
the relationship: 

lzi?;CGz*l70 

where lzz is the rotational moment of inertia about a vertical 
axis and has units of g/cm2 and CGz is the center of gravity 
and has units of mm. 

2. The golf club head of claim 1, wherein the recess has a 
deptl1 of more than about 0.25 mm, and further wherein the 
sole comprises a heel recess and a toe recess and a weight 
insert positioned within the sole heel recess and the sole toe 
recess, wherein the weight insert is formed of a third material 
with a third specific gravity. 

3. The golf club head of claim 2, wherein tl1e third specific 
gravity is at least about 7. 

4. 111e golf club head of claim 2, wherein the third specific 
gravity is at least about 9. 

5. The golf club head of claim 2. wherein the recess extends 
along the top line from about 70 percent to about 95 percent 
of the top line length and no further. 

6. The golf club head of claim 2, wherein the recess has a 
depth of about 1.27 mm to about 5.08 mm. 

7 . The golf club head of claim 1, wherein the second 
specific gravity is greater than the first specific grdvity by at 
least about 3. 
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8. The golf club head of claim 7, wherein the club head 
satisfies the relationship Izz>CG2*SG* 17, whereinSG is the 
second specific gravity. 

9. The golf club head of claim 7, wherein the second 
specific gravity is greater than about 9. 

10. The golf club bead of claim 1, wherein the second 
specific gravity is less than the first speci fie gravity by at least 
about 3. 

5 

11. The golf club head of claim 10, wherein the club head 
satisfies the relationship lzz>CG2 *SG*.l30, wherein SG is 10 

the second specific gravity. 
12. The golf club head of claim 10, wherein the second 

specific gravity is less than about 1.5. 
13. The golf club head of claim 1, wherein 122 is at least 

about 2500 g·cm2
• 

14. ~n1e golf club head of claim 1, whereiu the recess 
extends from the heel around the top line-toe transition. 

15 

20 
at least one club comprising a second club head compris­

ing: 
a body defining a top line comprising a recess extending 

along the top line no fi1rther than about halfway 
around a toe of the club head toward a sole of the club 
head, and wherein the body is fom1ed of a third mate­
rial with a third specific gravity; 

an insert positioned within the recess, wherein the insert 
has a fourth specific gravity, and wherein the fourth 
specific gravity is greater than the third specific grav­
ity, 

wherein each recess comprises a channel having a substan­
tially rearward-facing surface facing a substantially for­
ward-facing surface wheu the club is at address. 

22. The set of claim 21 , wherein at least oneofthe first club 
head and the second club head satisfY the relationship: 

lz~CGz*!70 

15. The golf club head of claim 1, wherein the recess 
extends along 100 percent of the top line length and no i11r­
ther. 

16. ~n1e golf club head of claim 1, whereiu the recess 
extends along the top line from about 10 percent to about 50 
percent of the top line length. 

where 122 is the rotational moment of inert ia about a vertical 

20 axis and has units of g/cm2 and CG z is the center of gravity 
and has units of mm. 

17. The golf club head of claim 1, wherein the recess has a 
depth greater thau about 0.254 nun. 

18. The golf club head of claim 1, wherein the recess has a 
depth from about 0.254 mm to about 6.35 mm. 

19. The golf club head of claim 1, wherein the recess has a 
varying depth. 

25 

20.111e golf club head of claim 1, wherein a first portion of 30 

the recess extends from the toe toward the sole and a second 
portion of the recess extends along the top line of the club 
head and the first portion of the recess has a depth about 20 
percent to about 80 percent of a depth of the second portion. 

21 . A set of iron type golf clubs comprising: 35 

at least one club comprising a first club head comprising: 
a body defining a top line comprising a recess extending 

along the top line no further than about halfway 
around a toe of the club head toward a soleofthe club 
head, and wherein the body is formed of a first mate- 40 
rial with a first specific gravity; 

an insert positioned within the recess. wherein the insert 
has a second specific gravity, and wherein the secoud 
specific gravity is less than the first specific 
gravity; and 

23. The set o.fclaim 22, wherein thel22ofat least oneofthe 
first club head and second club head is at least about 2500 
g·cm2

. 

24. The set of claim 21, wherein bothofthefust and second 
club heads satisfY the relationship: 

lz:lfoCGz*l70 

where 122 is the rotational moment of inertia about a vertical 
axis and has units of glcm2 and CG 2 is the center of gravity 
and has units of mm. 

25. The set of claim 24. whereio the 122 ofboth the first and 
the second club heads is at least about 2500 g·cm2

• 

26. The set of claim 21. wherein the second club head 
satisfies the relationship I22~CG 2 *SG* 17, wherein SG is the 
fourth specific gravity. 

27. The set of claim 21, wherein the first club head satisfies 
the relationship I27.~CG2*SG*130, wherein SG is the sec­
ond specific gravity. 

28.1l1eset ofclaim 2l, wherein the recesses in the first club 
head and second club have a depth of more than about 1.27 
mm and at least one of the recesses in the first club head and 
second club extend from the heel around the top line-toe 
transition. 

* * * * * 
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