
... WOLFF ETA. 
R SOUND PICK-UP ACOUSTIC DEVICE FO 

Filed June 27, 929 

1,814,357 

Aaage/AA/CY 

NVENTORS 
ARRY F. OLSO 

" ..., e ATTORNEY 

  



Patented July 14, 1931 

UNITED STATES 

1,814,357 

PATENT OFFICE 
IRWING WOLFF, OF NEW YORK, AND HARRY F. OILSON, OF BRONX, NEW YORK, AS 
SIGNORS TO RADIO CORPORATION OF AMERICA, A CORPORATION OF DELAWARE 

AcousTIC DEVICE FOR sound PICK UP 
Application filed June 27, 1929. Serial No. 374,174. 

This invention relates to acoustic devices. 
More particularly it relates to acoustic de 
vices for sound pickup such as are used in 
radio broadcasting, and in the talking mov sing picture field. 

Heretofore, the usual method of picking 
up sound has been to place the microphone 
or pickup device in the immediate vicinity 
of the source of sound. For example, in 

10 radio broadcasting and the like the micro 
phone is placed approximately two feet 
from the speaker and directly in front of 
him. This nearness of the microphone or 
pickup device to the source of sound is not 

15 objectionable in everyday radio broadcast 
ing or in some of the other ordinary usages 
of a pickup device but in some cases, such 
as in some particular instances of radio 
broadcasting and in the talking moving pic 

20ture field, it has been found very objection 
able. 
For example, in making talking movies 

the microphone cannot be placed near the 
speaker or other source of sound for the 
reason that the microphone would then be 
in the scene. In order to keep the micro 
phone out of the scene it is necessary to 
place it at a point at least twelve or fifteen 
feet from the speaker and in many cases 

30 the distance between the speaker and micro 
hone is much greater than that. This has 
een found to be objectionable for the rea 

son that the intensity of the sound reaching 
the microphone is diminished to such an 
extent that amplification is necessary to 
bring the electric volume up to the desired 
amount. Upon increasing the amplifica 
tion of the amplifier associated with the 
microphone, the ratio of the ground noises 
to the desired sound is increased. Further 
more, when the microphone is placed at a 
distance from the speaker or source of sound 
the room resonances are picked up by the 
microphone to such a degree as to become 
very objectionable. Finally, the sound 
waves reflected by various parts of the 
scenery and room reach the microphone out 
of phase with the unreflected sound waves 
and this results in a mushed or distorted sound. 
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Various arrangements have been tried for 
overcoming these objectionable features such 
as the use of horns for collecting and inten 
sifying the sound. The ordinary horn is 
found objectionable, however, when used as 
a sound intensifier in connection with a mi 
crophone, or pickup device for the reason 
that the amplification of the high frequen 
cies is very small when compared to the am 
plification of the low frequencies. This is 
probably due to the destructive interference 
of the waves reflected from the walls of the 
horn; such reflection beginning when the 
wave length of the impinging sound wave 
becomes smaller than the size of the horn 
and increasing with the decrease in wave length. 
A second objection to the use of horns as 

sound intensifiers is found in the resonance 
peaks which occur at frequencies corre 
sponding to the natural period or periods of 
the horn. At these frequencies the sound 
picked up by the microphone is out of all 
proportion to the sound emanating from the 
SOC8. - 

It is the object of this invention to pro 
vide a method of and apparatus for sound 
pickup which will overcome or minimize 
these difficulties. More particularly it is the 
object of this invention to provide a method 
of and apparatus for picking up sound from 
a distant source in a manner such that there 
will be a relatively low percentage of dis 
turbing or ground noises to the desirable 
sound. 
Another object of this invention is to pro 

vide a device for the purpose of picking up 
sound from a distant source, which has di rectional properties whereby the objection 
able effects of room resonances and reflected 
sound waves are reduced or eliminated. 

Still another object of this invention is to 
provide a device for intensifying sound 
waves from a distant source, which has the 
desirable properties of both a horn and a re 
flector and which at the same time minimizes 
or eliminates the objectionable properties of 
such devices. 
A still further object of this invention is 

to provide a combined reflecting and intensi 
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fying device with means for mimizing the 
objectionable effects of the natural resonance 
period or periods of the device. 
Various other objects will become ap 

parent upon reading the following specifica 
tion and claims. 
These objects are attained according to the 

present invention, by providing a combined 
intensifying and reflecting device for the 
microphone, the inner surface of which is 
an ellipsoid of revolution. If the micro 
phone is placed at one focus of the ellip 
soid and the speaker or source of sound 
is located at the other focus of the ellip 
soid it will be found that sound can be 
picked up at a relatively great distance from 
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the source without a material increase in 
the ratio of ground noises to desirable sound. 
It will also be found that such a device will 
have the desired directional properties for 
eliminating or reducing to a minimum the 
objectionable effects of room resonances and 
reflected sound waves. 
The device functions at low frequencies to 

collect and intensify the sound waves in the 
same manner as when an ordinary horn is 
used. At high frequencies it functions as a 
reflector and E. a plurality of equal 
length paths between the source of sound 
and the microphone. As a result the sound 
input to the microphone is increased at both 
the low and high frequencies. 
In order to overcome the objectionable 

resonance peaks which occur at the natural 
period or periods of the device, one or more 
sound resonators are associated with the de 
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vice. By properly designing and locating 
the sound resonators they can be made to ab 
sorb just enough sound at the desired fre 
quency or frequencies to overcome or balance 
out the increased sound at that frequency 
or frequencies. 
For a more complete understanding of the 

invention reference is had to the following 
specification which should be read in connec 
tion with the accompanying drawings in 
which . . 

Figure 1 is a diagrammatic illustration of 
- the invention; 

50 Figure 2 is a sectional view of an ap 
proved form of the device diagrammatically 
illustrated in Figure 1; 

Figure 3 is a front view of a slightly mod 
ified form of the device illustrated by Fig 
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ure 2; Y. 
Figure 4 is a rear view of the device'illus 

trated by Figure 3; and 
Figure 5 is a characteristic curve for the 

device illustrating the effect of the resona 
tors. 

Referring more particularly to the draw 
ings, Figure 1 is a diagrammatic illustra 
tion of the principles of my invention as ap 
plied to picking up sound from a relatively 
distant source. In this illustration the 
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source of sound which may, for example, be 
the speaker in a talking movie scene, is in 
dicated by reference numeral 10 and the mi 
crophone is indicated by reference numeral 
11. The member for reflecting and intensi 
fying the sound waves from the source. 10 is 
indicated at 12. This member is designed 
so that its inner surface is an ellipsoid of revolution one focus of the ellipsoid being 
at the source 10 and the other focus being at 
the microphone 11. 
When sound waves are emitted from the 

source 10 the waves which have a short Wave 

ing in the member 12, impinge against the 
inner surface of member 12 and are reflected 
against the microphone located at 11. Due 
to the characteristic of the elliptical curve 
the paths travelled by these sound waves are 
the same length regardless of where they im 
pinge against the reflector. For example, 
several paths are indicated at 13, 14 and 15. 
It will be noted that sound waves following 
these diagrammatic paths are reflected by the 
member 12 at points 16, 17 and 18 to the mi 
crophone 11. In each case the total distance 
is the same, that is, 10, 16+16, 11 F10, 
17+17, 11=10, 18+18, 11. As a result of 
this arrangement the high frequency sound 
waves are reflected so that they arrive at the 
focus point in phase regardless of where 
they impinge against the member 12. This 
prevents interference tending to distort the 
sound picked up by the microphone 11. It 
will be noted that sound waves from the 
source 10 may also follow the direct path 
between the source of sound and the micro 
phone 11 but the proportion of sound waves 
affecting the microphone in this manner is 
so small compared to the proportion of 
sound waves reflected by the member 12 that 
their effect can be neglected. 
The low frequency waves are not reflected 

in the same manner due to the length of the 
sound waves but they are collected and in 
tensified by the member 12 functioning as an 
ordinary horn. 
In actual practice the distance between the 

microphone and the source of sound may 
vary from twelve to thirty feet and in some 
cases the microphone has been placed at even 
greater distances from the source of sound 
with good results. Theoretically a different 
ellipsoid should be used for each distance be 
tween the source and the microphone but in 
actual practice it has been found that good 
results are obtained even when the source of 
sound is not located exactly at the focus 
point 10. , - 

Figure 2 illustrates the details of an ap 
proved form of the soundpickup device, 
is composed of the member 12, the micro 
phone 11, which has its diaphragm 19 located 
at the focus point of the ellipsoid, and one 
or more resonators 20, 21. As shown by the 
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figure, the part of the ellipsoidal reflector in 
back of the focus point is cut off and the mi 
crophone casing is attached to the reflector 
in any approved manner. 
The member 12 may be made of any suit 

able material. The only requirement is that 
the finished member should have a relatively 
good reflecting surface. It has been found 
that sheet metal such as copper is readily 
shaped and that the resultant metallic mem 
ber functions satisfactorily. The member 
could also be made of wood or moulded from 
suitable plastic material. In the latter cases 
it would probably be advisable to apply a 
suitable substance such as shellac to the in 
ner surface to prevent the sound waves from being absorbed. 
Sound reflecting and intensifying mem 

bers as described by the foregoing specifica 
tion, usually have one or more natural reso 
nant periods within the audible range. In 
order to overcome the resonance peaks cor 
responding to these natural periods one or 
more resonators are operatively associated 
with the member 12 in a manner such that 
they absorb the excessive sound at these fre 
quencies. Figure 2 illustrates the applica 
tion of two such resonators, 20 and 21 to the 
member 12. 
The resonators consist of hollow chambers 

23, usually cylindrical, which are connected 
to the interior of the member 12 through 
relatively short neck-like portions 24. Each 
resonator is provided with a plug 25 which 
is adjustably positioned in the cylindrical 
chamber. The frequency at which the reso 
nator absorbs energy may be varied by ad 
justing the plug but it is only necessary to 
tune the resonators initially as the natural 
period of the member 12 does not change. 

It has been found that there are usually 
two objectionable resonance peaks occurring 
in E. frequencies so one or more reso 
nators are preferably used for each peak. In 
the modification illustrated by Figure 2 only 
two resonators are used and as the resona 
tors are adapted to absorb energy at different 
frequencies one resonator is somewhat larger 
than the other. The resonators are prefer 
ably made of metal with either a wooden or 
other suitable plug for tuning purposes. 

Figures 3 and 4 are front and rear views 
respectively of the modification illustrated 
by Figure2 with the exception that two reg 
onators are used for each resonance peak 
making a total of four resonators. When 
two resonators are used for each peak they 
are usually tuned to slightly different fre 
quencies so that absorption occurs over a 
fairly broad band and not over just a narrow 
band. The resonators may be connected to 
the member 12 at any desired points but for 
convenience and in order that they may offer 
a minimum amount of interference to the re 
flected waves they are located at the rear of 
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the member 12 immediately adjacent the cas 
ing of the microphone 11. The neck 24 of 
each resonator is allowed to protrude a short 
distance into the member 12 in order to ob 
tain the best results. 
If the microphone is to be located at a 

relatively great distance from the source of 
sound, the inner surface of the member 12 
may be given the shape of a paraboloid of 
revolution. The microphone in such a case, 
is located at the focus of the paraboloid. 
If an increase in the low frequency re 

sponse is desired it can be obtained by in 
creasing the length of the member 12, For 
simplicity of construction the increased part 
may be made in the form of a frustfum of 
a cone-without materially decreasing the re 
flecting action of the member. The reason 
for this is that the surface of an ellipsoid 
of revolution approximates a conical sur 
face as the surface recedes from the focus. 
Figure 5 illustrates a characteristic curve 

for the complete device. The heavy curve 
indicates the characteristic of the device with 
the resonators 20 and 21 attached to the 
member 12 and tuned to the proper frequen 
cies. The dotted curve illustrates the two 
peaks which are removed by the absorbing 
action of the resonators. As shown by the 
curve the pressure for the higher frequencies 
is a little greater than the pressure for the 
lower frequencies. This is just the opposite 
from the pressure curve of an ordinary mi 
crophone or pickup device when used at 
long distances. 

It is to be understood that the present 
invention is applicable in various other 
fields than those to which reference has been 
made and also that various modifications 
may be made to the reflecting intensifying 
member without departing from the spirit 
of the invention. It is accordingly intended 
that the invention is not to be limited by the 
illustration and description of the preferred 
modification but only by the scope of the ap 
pended claims. 
We claim: 
1. The method of transferring energy 

from a source of sound to a microphone 
which consists in providing a plurality of 
equal length paths for the sound waves be 
tween the source of sound and the micro 
phone, and in absorbing excess energy thus 
transferred to the microphone. 

2. The method of transferring energy 
from a relatively distant source of sound to 
a microphone which consists in reflecting 
the sound waves from the source to the mi 
crophone through a plurality of equal length 
paths from a reflector partially surrounding 
the microphone and extending only a rela 
tively short distance therefrom. 

3. The method of supplying energy to a 
microphone from a relatively distant source 
of sound which consists in reflecting sound 
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4. 

waves from the source of sound to the mi 
crophone at a plurality of points located only 
in the immediate vicinity of the microphone 
and at different distances from the micro 
phone, said points being arranged so that 
the sound waves arrive at the microphone 
in phase. 

4. The method of supplying energy to a 
microphone from a relatively distant source 
of sound which consists in reflecting sound 
waves from the source of sound to the mi 
crophone through a plurality of different an 
gles from a reflector positioned adjacent 
only the microphone in a manner such that 
the sound waves arrive at the microphone in 
phase. 

5. The method of transferring energy 
from a source of sound to a microphone 
which consists in providing more than two 
equal length sold wave paths between the 
source of sound and the microphone, each 
of said paths including a point falling on 
an ellipse one focus point of which is the 
Source of sound and the other focus point 
of which is the microphone. 

6. The method of supplying energy from 
a relatively distant source of sound to a mi 
crophone which consists in reflecting the high 
frequency sound waves from the source to 
the microphone through a plurality of equal 
length paths and in collecting and intensify 
ing the low frequency sound waves with 
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out reflection. 
7. The method of transferring energy 

from a source of sound to a microphone 
which consists in collecting energy from said 
source of sound in a manner such that ob 
jectionable resonance peaks are obtained, 
absorbing energy at the frequencies of the 
resonance peaks, and supplying the remain 
ing energy to the microphone. 

8. The method of transferring energy 
from a source of sound to a microphone 
which consists in collecting energy from 
said source in a manner such that an ob 
jectionable resonance peak is obtained, ab 
sorbing just sufficient energy at the fre 
quency of the resonance peak to substantial 
ly eliminate the resonance peak, and supply 
ing the collected energy without the objec 
tionable resonance peak to the microphone. 

9. The combination of a source of sound, 
a microphone, and means positioned adja 
cent said microphone only for reflecting 
sound waves from the source of Sound to the 
microphone through a plurality of equal 
length paths, said means being formed so 
that the points of reflection do not lie in a 
single plane. 

10. The combination of means constitut 
ing a source of sound, means constituting a microphone, and means positioned in the 
vicinity of only one of the aforementioned 
means for reflecting sound waves from the 
source of sound to the microphone from a 

crophone, a sound wave intensi 
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plurality of points not arranged in the same 
plane, in a manner such that the sound 
waves arrive at the microphone in phase. 

11. The combination of a source of sound, 
a microphone, and means for reflecting 
sound waves from the source of sound to the 
microphone through a plurality of equal 
length paths, said means being such that the 
points of reflection are located at varying 
distances from the microphone but in th 
immediate vicinity thereof. 

12. The combination of a member whose 
inner surface has substantially the form of 
an ellipsoid of revolution, means located at 
one focus of said ellipsoid of revolution for 
changing sound waves into electrical vibra 
tions, and a source of sound located at the 
other focus of said ellipsoid of revolution. 

13. An acoustic device comprising a mem 
ber whose inner surface has the form of an 
ellipsoid of revolution, means located at the 
focus of said ellipsoid of revolution for the 
interconversion of sound and electrical en 
ergy, and sound absorbing means associated 
with said member. 

14. An acoustic device comprising a mi 
ifying mem 

ber operatively associated with said micro 
phone, and means associated with said in 
tensifying member for absorbing energy at 
a predetermined frequency. 

15. An acoustic device comprising a mi 
crophone, a sound intensifying member 
which has a natural period within the audi 
ble range, said microphone being positioned 
to receive energy from said sound intensify 
ing member, and means for absorbingen 
ergy at the frequency of said natural period. 

16. An acoustic device comprising a mi 
crophone, a horn-like member for intensify 
ing the sound to be received by said micro 
phone, said horn-like member having a 
natural period within the audible frequency 
range whereby a plurality of resonance 
peaks are obtained, and means for absorbing 
energy only at the frequencies of said reso 
nance peaks. 

17. The combination of a source of sound, 
a microphone, a member for reflecting Sound 
waves from the source of sound to the mi 
crophone through a plurality of equallength 
paths, said member being shaped so that the 
points of reflection are located at varying 
distances from the microphone, and means 
for preventing excess energy at known fre 
quencies from affecting said microphone. 

18. An acoustic device comprising a ni 
crophone, a sound intensifying member for 
said microphone, said sound intensifying 
member having a natural period within the 
audible range, and means connected to the 
interior of said sound intensifying member 
for preventing said microphone from being 
affected by an excess of energy at the fre 
quency of said natural period. 
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19. The 'combination of a source of en 
ergy, means adapted to be affected by the 
energy from said source, means associated 
with the first mentioned means for collecting 
energy from said source, said last men 
tioned means also functioning to generate 
an excess of energy at at least one frequency 
within the audible range, and means for pre 
venting the excess of energy generated by 
the collecting means from affecting said first 
mentioned means. 

20. An acoustic device comprising a mi 
crophone, a horn-like member for intensify 
ing the sound to be received by said micro 
phone, said horn-like member having at 
least one natural period within the audible 
frequency range whereby a plurality of reso 
nance peaks are obtained, and means for 
absorbing energy at the frequencies of said 
resonance peaks, said means comprising a 
plurality of sound resonators tuned to sub 
stantially the frequencies at which said reso 
nance peaks occur. 

21. An acoustic device for sound pickup 
comprising a member whose inner surface 
has the form of an ellipsoid of revolution, a 
microphone located at the focus of said 
ellipsoid and a plurality of resonators for 
absorbing excess energy from said member. 
22. An acoustic device for sound pickup 

comprising a member whose inner surface 
has the form of an ellipsoid of revolution, a 
microphone located at the focus of said 
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ellipsoid and a plurality of resonators for 
absorbing excess energy from said member, 
said resonators being tuned to at least two 
different frequencies. 

23. An acoustic device for sound pickup 
comprising a member whose inner surface 
has the form of an ellipsoid of revolution, 
a microphone located at the focus of said 
ellipsoid and a plurality of resonators for 
absorbing excess energy from said member, 
said resonators being connected to the in 
terior of said member adjacent said micro 
phone. 

24. An acoustic device for sound pickup 
comprising a member whose inner surface 
has the form of an ellipsoid of revolution, a microphone having its diaphragm perpen 
dicular to the axis, of revolution at the focus 
of said ellipsoid, said microphone having a 
casing substantially cutting off that part of 
the ellipsoid in back of the diaphragm, and 
a plurality of resonators for absorbing ex 
cess energy from said member said resona 
tors being connected to the interior of said 
member at points near the front of said 
diaphragm. 

gn. IRWING WOLFF. 
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