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ABSTRACT: An impacting element characterized in that a 
plurality of cavities in a body are formed therein to give to the 
element a desired acoustical quality upon striking a solid ob 
ject. The impacting element will have many uses but one im 
portant one will be in plastic golf club heads wherein it is 
desired to produce a head which will produce a desired sound 
upon impacting a golfball. 
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1 
PLASTIC GOLF CLUB HEAD WITH CAVITIES THEREN 

TO SOUND LIKE AWOODEN CLUB HEAD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to controlled acoustics and more par 

ticularly to an improvement in controlling the acoustics of 
nonmetallic elements. 

2. Description of the Prior Art 
For years golf club heads of the type utilized to drive long 

distances and commonly referred to as "woods' have been so 
named because they have been made out of wood material. 
Recently there have been efforts to make such golf club heads 
out of other materials in order to reduce the expense of manu 
facture. While golf club heads made of plastic materials have 
been produced which have desirable appearance qualities as 
well as the capabilities of propelling golf balls substantially the 
same distance as the conventional wood club heads, these 
plastic golf club heads have produced a different sound upon 
striking a golf ball than is produced when a wood golf club 
head strikes a golf ball. This is undesirable in that golfers are 
accustomed to hearing the rather sharp solid high frequency 
sound when a conventional wooden golf club head strikes a 
golf ball and find the rather dull hollow low frequency sound 
of the plastic head striking a golf ball disconcerting and 
generally undesirable. Thus, a need has arisen to provide a 
golf club head which has acoustical properties similar to that 
of the presently utilized wooden golf club head so that the 
sound of the golf club head made of any material striking a 
golf ball will simulate that of a conventional wooden golf club 
head striking a golf ball. 

SUMMARY OF THE INVENTION 

This invention is directed, in brief, to the provision of an im 
pacting element, such as a golf club head having acoustical 
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properties which tend to simulate the acoustical properties of . 
a conventional element, such as a conventional wooden golf 
club head, upon engagement with an object such as a golf ball. 
The best mode presently contemplated for carrying out the in 
vention is to provide, in the impacting element, a plurality of 
cavities, cores, openings or holes. Preferably, though not 
necessarily, the holes may be of different diameters, different 
orientations and of different depths. Also, preferably, but not 
necessarily, the holes are to be formed inwardly from the bot 
tom surface of the element and open outwardly thereto so that 
a plate will completely cover the openings when attached to 
the impacting element's bottom surface. . 
When impacting elements, such as golf club heads, were 

made of molded plastic material they were much too heavy to 
meet the exacting requirements of specifications established 
as standards. Accordingly, the elements were cored with one 
large core opening which when used to strike an object, such 
as a golf ball, an undesirable sound resulted. 
By forming an impacting element such as a golf club head 

with a cored body in accordance with the presently disclosed 
best mode for carrying out the invention, the weight of the ele 
ment is reduced so that it more closely approximates the 
weight of a conventional element, such as a wooden golf club 
head. Likewise, the element can be attuned to a desired sound 
by adjusting the orientation and/or the depths and/or diame 
ters of the cores in the body of the element. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a top 1 plan view of an impacting element such as a 

club head of the "wood' type made in accordance with this in 
vention; 

FIG. 2 is a side elevational view of the impacting element 
shown in F.G. 1; 

FIG. 3 is a bottom plan view of the impacting element 
shown in FIG. 1; 

FIG. 4 is a sectional view of the impacting element taken 
generally along the line 4-4 of FIG.3; and 

40 

45 

50 

55 

60 

70 

75 

2 
FIG. 5 is a rear elevational view of the impacting element 

shown in FIG. 1. 

DESCRIPTION OF THE PREFERREDEMBODIMENT 
An impacting element such as a golf club head 10 of this in 

vention is of the usual configuration for the type known as a 
golf "wood' and has a large impacting surface or club head 
striking surface 12, a bottom or sole portion 14, and an angu 
larly upwardly extending hosel 16. As shown in FIG. 1, hosel 
16 has a bore 18 for receiving a club shaft to connect the im 
pacting element or head 10 to the shaft. 

Impacting element or club head 10 may be of any material. 
The presently preferred embodiment is produced by introduc 
ing thermoplastic material into a mold which conforms to the 
exterior configuration of the impacting element or club head 
10 and allowing the thermoplastic material to harden or "set". 
Preferably the material of the club head is that known by the 
trade name “Cycolac." It has been found that this plastic 
material has very suitable qualities for simulating the per 
formance of playing conditions of an impact element or a 
wood club head except for its weight and acoustical qualities. 
The "Cycolac" impact element or club head tends to be 
somewhat heavier than a wood club head of the same size and 
shape. w 

It has been found that the acoustical properties of the im 
pacting element or club head can be improved to the extent 
that the engagement of the element or club head with the golf 
ball provides a solid high frequency sound, indistinguishable 
from that of the engagement of a conventional wooden club 
head with a golf ball, by providing two or more cavities, cores 
or holes in the element or club head such as is illustrated for 
example by the cavities 21 through 35 in FIG. 3. A sole plate 
can be secured over the bottom of the club head if desired. It 
is believed that the provision of the cavities in the club head 
produces the improved acoustical characteristics in that the 
air spaces in the different cavities will resonate at different 
frequencies while the webs or walls between the cavities being 
of different thicknesses and lengths will not resonate in sym 
pathy with the sound resonance in the cavities to thereby 
prevent acoustical resonance of the element of or golf club 
head and an objectionable sound. Put another way, the webs 
or walls between the cavities are of different dimensions and 
resonate at lower frequencies while the sound waves in the 
cavities are held at a low level thereby minimizing sound 
propagation. The varying frequencies in the different cavities 
and in the webs and walls between the cavities will tend to 
damp each other to render the element or club head vibra 
tionally dead. 

In addition, the provision of the holes in the club head 
reduces the mass thereof so as to reduce the weight of the club 
head, thereby enabling the club head to more closely approxi 
mate a conventional wooden club head in weight so that clubs 
made therefrom will be able to meet specification standards 
set by the associations. Another advantage of providing cavi 
ties in an impacting element or club head molded of plastic 
material is that there is no large concentrated mass of ther 
moplastic material so that the molten plastic material cools 
and sets very fast, thereby increasing speed of production and 
resulting in lower production cost. 
The present impacting element is designed to make use of 

the basic principles of sound to produce a device which will be 
capable of generating almost any desired sound upon striking 
(or being struck) by a separate member such as, for instance, 
a golf ball. It is well-known, for instance, that sound travels in . 
an elastic medium such as air, certain solids and certain liquids 
wherein the elastic medium is compressed and rarified from 
one layer to the next to transmit the sound to a distant point. 
In the air spaces in the cavities 21-35 in the impacting ele 
ment, the sound waves strike the curved walls and are partially 
reflected back at random angles which have a tendency to 
break up the oncoming wave patterns and cancel some. Addi 
tional ones of the reflected waves will combine with the on 
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coming waves to resonate at a particular frequency. Different 
diameter cavities will resonate at different frequencies and at 
different intensities (power). The material of the impacting 
element will have a predetermined elastic modulus which will 
determine to some extent the sound vibrations which will be 
propagated within the body formed from said material. 
Hereinabove it was mentioned that part of the sound waves 
traversing the cavities are reflected back into the cavity, the 
remaining sound waves set up resonance in the webs or walls 
between the 'cavities which resonance will have an intensity 
and frequency dependent upon the wall thickness and wall 
length. The webs or walls are varied so that they will not 
resonate in sympathy with each other or with the sound waves 
in the cavities. The diameters and spacing of the cavities will 
be such as to prevent acoustical resonance of the impacting 
element in such a way as to produce an objectionable sound 
upon impact with another device. The varying frequencies 
generated within the cavities and walls of the impacting eie 
ment will tend to damp each other and thereby render the 
head vibrationally dead. 
An impacting element has been made up and successfully 

tested which had 15 cavities varying in diameter from .250 
inches to .312 inches, having depths varying from 0.969 
inches to 1.250 inches and being spaced from a reference 
point to a cavity center at distances from 0.1 10 inches to 
.872 inches on one axis to 0.227 inches to .314 inches on an 

axis transverse thereto. The resulting sound was at a solid high 
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pitched frequency simulating almost exactly the sound 
produced in hitting the same member with a solid laminated 
wood impacting element. . . . . . . 

It has been found that the sound created by the impacting 
element can be modified in the direction of higher frequency 
sounds by as few as two cavities of two different sizes. The size 
difference preferably goes to a difference in diameters, but it 
could be different depths. The sound resulting from the im 
pacting element striking an object with two or more cavities of 
two or more different sizes is to create a higher frequency 
sound which is more desirable in many uses such as in the golf 
club art where a solid higher frequency sound is desired. 

It has been found that different cavity sizes and with a dif 
ferent distributional array of the cavities will produce desira 
ble acoustical characteristics, reduce the amount of time 
necessary for club heads of molten material to cool, and pro 
vide a lighter club head, the precise weight of which may be 
controlled by using weighted pins inserted into a few of the 
holes. Generally speaking, all of these desirable characteristics 
are obtained by providing a plurality of cavities of different 
sizes and of different depths in the club head. 

This invention provides a means for producing a club head 
in a wide range of materials which will have acoustical proper 
ties of that of inventions presently utilized with golf club 
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heads. The desired acoustical properties are imparted by 
forming two or more cores in the club head in two or more dif 
ferent sizes and in two or more different depths. As a result, 
club heads may be made from much less expensive material, 
such as thermoplastic compounds. Such club heads may also 
be made in less time than that previously required for club 
heads made of wood laminations and the combination of 
reduced material expense and reduced production time results 
in a club head which may be offered to the public at a reduced 
COSt. s: '... r 

The foregoing detailed description has been given for clear 
ness of understanding only, and no unnecessary limitations 
should be understood therefrom, as some modifications may 
be obvious to those skilled in the art. . . 

I claim: 
1. A golf club head of plastic material molded into a con 

figuration of a wood club head having a hosel portion with a 
hollow bore and a sole portion at the bottom thereof, said 
head having a plurality of cavities of different depths therein; 
each of said cavities resonating at a different frequency upon 
impact with a golf ball, and being separated by substantially 
vertical walls; said walls differing in thickness and length, so 
that the frequencies generated within said cavities and walls 
will not amplify one another but will dampen each other 
rendering the club head substantially vibrationally dead. 

2. A club head of claim 1 wherein the plurality of cavities 
therein differin diameters. . . . . . . 

3. The club head of claim 2 wherein a plurality of the cavi 
ties therein are elongated along an axis substantially perpen 
dicular to the bottom face of the club head. 

4. The club head of claim 3 further including a sole plate, 
and wherein the cavities therein open through the sole portion 
of the club head and are closed by said sole plate. 

5. The club head of claim 1 wherein the cavities therein 
range in diameter from .250 inches to .35 inches and range in 
depth from .969 inches to .250 inches. 

6. The club head of claim 5 wherein the centers of the cavi 
ties therein are spaced upon transverse axes at distances from 
the intersection of said axes varying from. 110 inches to 1.872 
inches on one and from .227 inches to 1.314 inches on the 
other of said axes. * : * 's & 

7. A golf club head of plastic material, molded into a con 
figuration of a wood-type club head; said club head having a 
bottom face and a plurality of bores therein of differing depth 
and diameter communicating with said bottom face; said 
bores being substantially perpendicular to said bottom face 
and so positioned upon the bottom face that the walls 
therebetween differ in length and thickness; and a sole plate 
covering the opening openings of the bores in the bottom face 
of said head, whereby when hit; said club head produces a 
sound substantially identical to a club head made of wood. 


