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This invention relates to sound collecting sys 
tems, and more particularly to a microphone sys 
tem of the directive type. , ' 
Many attempts have been made to provide a 

5 microphone which is sensitive to sound coming 
from a particular source and in a particular 
direction and insensitive to sounds coming from 
other directions. Among the proposals hereto 
fore made has been the almost obvious one of 

in placing the microphone at the focal point of a 
large parabolic re?ector with the re?ector facing 
the direction from which it is desired to pick up 
the sound. The results have not usually been sat 
isfactory, however, with such a system probably 

15 because, if the parabola is made large enough to 
give appreciable concentration of low frequency 
sounds, it becomes so sharply directive for high 
frequency sounds that it can not be aimed su?ie 
ciently accurately. For example, the directive 

> 20 characteristics of such a system show that, at the 
high frequencies, certain components will be can 
celled out if the source is not exactly on‘ the 
axis. One attempt to lessen this effect at the 
high frequencies consists in using a parabola of . 

25 smaller base diameter‘and of considerable depth 
or length. However, it has been found that with 
such a re?ector, objectionable resonances occur. 
When deep re?ectors have been used, resort has 
been had to attaching'Helmoltz resonators near 

30 the microphone so that the excess sound will be 
absorbed at certain frequencies. Another fault 
which is almost always encountered when sound 
concentrators of the lens or the parabolic re 
?ector type are used is that the high frequency 

35 components are strongly reinforced while those of 
lower frequency are less affected, with the result 
that 'the sound picked up by the microphone is 
badly unbalanced. If the re?ector is made large ' 
enough to be effective at low frequencies. the 
concentration of the high frequency components 
is still further increased. ' 
The primary object of my present invention is 

to provide an improved sound collecting system of - 
the type under consideration which will be free‘ 
from the foregoing and other similar defects of 
prior art systems. . 
More speci?cally, it is an object of my pres 

ent invention to provide an improved sound col 
lecting system as aforesaid which will be sum 

50 ciently directive for both high. and .low‘ fre 
- quency sounds without having such extreme 
directivity at certain frequencies as to make it 
di?icult to secure good results. _ 
_ Another object of my present invention is to 

corporation 
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which need not be aimed with extreme accuracy 
toward the sound source in order to receive sound 
therefrom in the desired direction. 

Still another object of my present invention is 
' to provide an ‘improved sound collecting system 
of the type described which will have a charac 
teristic free from objectionable resonant peaks. 

It is also an object of my present invention to 
provide an improved sound collecting system as 
aforesaid which is extremely simple in construc 
tion and highly efficient in use. ' 

In accordance with one form of my present 
invention, I provide a parabolic re?ector having 
a. large diameter and place a suitable microphone 
substantially at the focus thereof. The large 
diameter is necessary vto obtain reinforcement 
and directivity at low frequencies, but since the 
use of only a small portion of the re?ector is de 
sirable for the high frequency sounds, I line the 
interior surface of the re?ector in a region near 
its outer edge with a suitable sound absorbing ma 
terial which will absorb the high frequency 
sounds much more than the low frequency 
sounds. For this purpose may be used layers of 
felt of moderate thickness, the thicker the layers 
the lower being the frequency at which they 
become effective absorbers. Preferably, the felt 
or other similar porous lining is made of grad 

I ually :varying thickness with the thickest part 
thereof at the edge, or mouth, of the re?ector 
and the lining extending inwardly of the re?ector 
a distance such as‘ to leave a relatively small area 
at the center of the re?ector free from covering. 
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'As a result, the outer, or lined, portion of the - 
re?ector will not re?ect much high frequency :3, 
sound, and the directivity at the high frequencies 
can be reduced to the desired point. On the 

be re?ected to the, microphone in spite of the felt 
lining, will utilize larger areas of the re?ector, 

~ and thereby sufficient overall directivity and re 
inforcement will be obtained. In some cases, it 
may be found desirable to alter the curvature of 
the re?ector, departing slightly from a true pa 
rabola, to compensate for the shift of phase of the 
waves that are reflected- from the felt covered 
area. 
According to another form of-my present in 

vention, I employ a suitable sound lens instead of 
a re?ector and place the microphone at substan 
tially the focus of the lens. The outer portions 
of the lens (that is, in a region adjacent the pe 
riphery thereof) can be covered'with an annulus 
of felt or other suitable sound absorbing material 

other hand, the low frequency sounds, which will ‘ 
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2 
absorption of the high frequency sounds, or the 
walls of the lens itself may be made of gradually 
varying thickness, being thickest at the outer 
edge, or periphery.‘ This will tend to re?ect more 
of the high frequency sounds and transmit less 
thereof, whereas the low frequency sounds will 
be less affected by the thicker wall portion of the 
lens. 
The novel features that I consider characteris 

tic of my invention are set forth with particu 
larity in the appended claims. _ The invention 
itself, however, both as to its organization and 
method of operation, together with additional ob 
jects and advantages thereof, will be best under 
stood from the following description of several 
embodiments thereof, when read in connection 
with the accompanying drawing in which ' 

Figure 1 is a view showing a sound collecting 
system which includes a re?ector and micro 
phone according to conventional practice, 

Figure 2 is a similar view of a sound collecting 
system according to ‘my present invention, 
Figure 3 is a view similar to Fig. -1 but showing 

diagrammatically a sound collecting lens instead 
of a re?ector, 
Figure 4 is a view similar to Fig. 3 but arranged 

according to my present invention, and 
Figure 5 is a view similar to Fig. 4 but showing 

a somewhat different embodiment of the mod 
i?cation of my invention shown in Fig. 4. 

Referring more particularly to the drawing, 
wherein similar reference numerals designate cor 
responding parts throughout, there is shown, in 
Fig. 1, a parabolic re?ector I at substantially the 
focal point 3 of which is located a suitable micro 
phone or other sound wave responsive device 5. 
The re?ector I is made of large diameter at its 
base or mouth 1, in order, as pointed out pre 
viously, to obtain directivity for low frequency 
sounds. Such a system is representative of prior 
artsystems and is open to the objections pre 
viously mentioned, particularly that the re?ector 
I is so sharply directive for high frequency sounds 
that it cannot be aimed accurately enough to 
ward the sound source which is being picked up. 
To remedy this defect, I have provided the 

system shown in Fig. 2. The parabolic re?ector 
‘I of this system may be similar to that shown in 
Fig. 1, but it has a diameter at the mouth 1 of 
the order of at least one-wave length of the 
lowest frequency to. be concentrated, and it is 
provided on its re?ecting surface with a cover 
ing or ‘linings of felt or other suitable porous. 
material. ,The lining 9 is of gradually varying 
thickness and extends substantially from the 
mouth 1 of the re?ector I inwardly a distance 
short of thelcentral region II of the re?ector 
I, leaving the central region II ‘entirely uncov 
ered. The, lining 9 is thickest over the zones 
adjacent the mouth 1 and thinnest adjacent the 
uncovered central region II of the re?ector. It 
is the property of layers of felt of moderate 
thickness that they absorb high frequency sounds 
much more readily than the low frequency 
sounds, and the thicker the layer the lower is 
the frequency at which it becomes an effective 
absorber. By covering the re?ecting surface 

' of the re?ector 'I with a lining 9 of gradually 

70 
varying thickness, with the thickest portion 
thereof at the edge, or mouth, of the? re?ector, 
and with the central area II left uncovered,\the 
covered portion of the re?ector will not re?ect 

‘ much high frequency sound. Accordingly, the 

75 
directivity of the system at the higher frequencies 
is reduced to the desired point, it being apparent 
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that there is less re?ection of the high frequency. 
waves toward the microphone 5 adjacent the 
base or mouth ‘I than adjacent the uncovered‘ 
region II, and by far-most of the re?ection of 
the. high frequency waves toward the micro 
phone 5 taking place at the uncovered region II. 
Since, however, the low frequency waves are re 
?ected in spite of the felt‘ lining 9,. it will be ap 
parent that much larger areas of the re?ector I 
will be utilized in re?ecting the low frequency 
sounds toward the microphone, and thus suffi 
cient over-all directivity will be obtained without 
having any undesirable concentration and ex 
cessive directivityin the high frequency range. 
The effect, it will be seen, is equivalent to pro 
viding a large diameter mirror for low frequency 
sounds andv progressively smaller mirrors for 
higher frequencies. 
In Fig. 3, there is shown a system functional 

ly similar to that of Fig. 1, but employing a 
sound lens 2| instead of the re?ector I, the mi 
crophone 5 being located substantially at the 
focal point 23 of the sound lens. The sound lens 
2| is constituted by a pair of very thin mem 
branous elements 2.5 and 21, such as sheet rub 
ber or oiled silk, sealed at their peripheries to 
provide a hollow structure'or chamber there 
between ?lled with a heavy gas. The system 
shown in Fig. 3 is objectionable similarly to that 
shown in Fig. 1. In accordance with my inven 
tion, I provide an annular covering 29 of felt 
or the like, on either one or bothvof the mem 
branes 25, 21, as may be desired, only‘ the 
member 25 in Fig. Ii being shown as provided 
with the felt covering 29. As in the system of ’ 
Fig. 2, the felt covering 29 extends from .sub 
stantially the periphery of the lens 2| radially 
inwardly a distance short of the radius of the 
lens, so as to provide a central region 3I which 
is uncovered. The annular covering 29, like the 
lining 9, is of gradually varying thickness, being 
thickest adjacent the periphery of the lens and 
thinnest adjacent the central, uncovered region 
3 I, and providing selective absorption of the high 
frequency sounds, the absorption being greatest 
adjacent the periphery of the lens. 
In Fig. 5, I have shown a modi?ed form of 

the last-described embodiment of my invention. 
In this modi?cation, the felt covering 29 is dis 
pensed with and the membranes 25 and 21 are 
made of gradually varying thickness from the 
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periphery to the central regions 3| which is" 
thinnest and of substantially uniform thickness 
throughout. Either one or both of the mem 
branes 25 and .21 may be made in this manner, 
Fig. 5 showing them both so formed. It is in 
general preferable in a lens such as shown in 
Fig. 5 to apply the thickening for the most part 
to the membrane on the side toward the source 
of sound, thus preventing the undesired‘ sound 
from entering the lens, where it would be sub 
jected to successive internal re?ections, and per 
haps in some measure reach the microphone. 
With the embodiments of my invention shown 
in Fig. 4 and Fig. 5, the high frequency waves 
are re?ected more and more as the periphery 
of the lens is approached, so that less of the 
high frequency sounds .will be transmitted 
through the lens.‘ On.- the other hand, the low 
frequency waves are affected much less by the 
thickened portions of the walls 25 and 21 or by 
the covering 29, as the case may be, and prac 
tically all of the low frequency waves are trans 
mitted by the lens 2|. Again, therefore, an- im 
provedover-all directivity will result. 
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Although I have shown and described several 

embodiments of my invention, it will be apparent 
to those skilled in the art that many other modi 
?cations are possible. I therefore desire that 
my invention shall\not .be limited except insofar 
as is made necessary by the prior art and by 
the spirit of the appended claims. - 

I claim as my invention: , 
1. A sound collecting system comprising means 

having a predetermined focal point for receiving 
and directing sound waves from said direction to 
a predetermined focal point, said means having 
a central region and a periphery, and sound 
wave responsive means located at substantially 
said focal point and arranged to be actuated by 
said sound waves, said first-named means in 
cluding a variable . frequency discriminating 
means for directing waves of certain frequencies 
to said focal point more readily than waves of 
certain other frequencies, and said frequency 
discriminating means extending from substan 
tially-said periphery to said central region. , ' 

2. A sound collecting system comprising means 
for receiving and directing sound waves from a 
predetermined direction to a predetermined focal 
point, said means 

at substantially said focal point and arranged to 
be actuated by said sound 
ried by said ?rst-named means adapted to di 
rect sound waves of different frequencies to said 
focal point as a function of its thickness, said 
last-named means extending from said'periphery 
to a region short of said central'region and hav 
ing a gradually varying thickness with its thick 

, est portion adjacent said periphery and its thin 
nest portion closest to said central region. 

’ 3. A sound collecting system comprising a sub 
stantially‘ parabolic re?ector, a microphone 10 

including a central region and‘ 
a periphery, sound wave responsive means located‘ 

waves, and means car- I 

3 
cated at substantially the focal point‘ thereof, 
and a lining of felt on the re?ecting surface of 
said. re?ector, said lining extending from sub» 
stantially the mouth of said re?ector to a re 
gion short of the central region thereof, and said 
lining being of gradually varying thickness with 
its thickest portion adjacent said mouth and its 
thinnest portion adjacent said central region. 

4. A sound collecting system comprising a 
sound lens, a microphone located at substantially 
the focal point thereof, a covering of felt on said 
sound lens, said covering'extending from sub 

10 

stantially the periphery thereofradially'inwardly - 
‘ a distance short of the radius of said lens whereby 
to provide an uncovered central region on said 
lens, and said covering being of gradually vary 
ing thickness with its‘ thickest portion adjacent 
said periphery and its thinnest portion adjacent 
said central region. 

5. A sound collecting system comprising,. in 
combination, a sound lens and a microphone lo 
cated at substantially the focal point thereof, said 
sound lens comprising a sealed, hollow mem 
branous element having a; gas therein, and said 
membranous element being of varying thickness. 

6. A sound collecting system comprising, in 
combination, a sound lens and a microphone lo 
cated at substantially the focal point thereof, 
said sound lens comprising a sealed, hollow mem 
branous element ha g a gas therein, and said 
element being of gra ually varying thickness with 
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its thickest portion adjacent the periphery, the , 
thickness of said element being gradually re 
duced radially inwardly a distance short of the 
radius of said lens and the central region of said 
member being of substantially uniform thickness 
and constituting the thinnest portion of saidele 
ment. EDWARD W. KELLOGG. 
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