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7. Claims. 
This invention relates to a sound reproducing 

System of the character commonly known as a 
public address System. In the amplification of 
Sound to make it available throughout a large 
area, it is customary to provide a microphone ad 
jacent to the origin of Sound and a loud Speaker 
situated at a different portion of the amphithe 
atre, the loud speaker being arranged to emit its 
sound in Synchronism with the sound Coming to 
the audience direct through the air. Where Such 
systems are used, however, to produce a substan 
tial increase in the volume of SOund, there is apt 
to occur what is commonly referred to as acous 
tic feed back, a phenomenon depending on the 
fact that the Sound produced by the loudspeaker 
is transmitted throughout the entire amphithe 
atre, and thus a portion of it is fed back to the 
transmitting microphone through the air. 
This fed back Sound, however, is out of phase 

with the original sound because of the time de 
lay required by the sound in traveling from the 
loud speaker back to the microphone. It poS 
sesses also the limitation that it has picked up 
on the way numerous sounds from the amphi 
theatre which are added to the Original Sound, 
amplified, reproduced upon the loud speaker, and 
again fed back. This acoustic feed back, there 
fore, produces a blurring of the Sound which in 
terferes with the correct rendition and it may 
easily be raised to the point of regeneration pro 
ducing a hOwl. 

It is an object of this invention to suppress all 
sounds reaching the microphone from the loud 
speaker, whether they originated in the amphi 
theatre or whether they merely constitute repro 
ductions of the original sound out of phase with 
the Original. 
The invention accordingly comprises a System 

possessing the features, properties and the rela 
tion of elements which will be exemplified in the 
article hereinafter described and the Scope of 
the application of which will be indicated in the 
claims. - 

For a fuller understanding of the nature and 
objects of the invention, reference should be had 
to the following detailed description, taken in Con 
nection with the accompanying drawing, in 
which: 
The figure diagrammatically illustrates an ap 

paratus embodying this invention. 
Sound travels to the loud speaker through the 

electrical system instantaneously, whereas it takes 
an appreciable time for it to travel the same dis 
tance through the air. It is desirable, therefore, 

25 motor 22. 

30 formed are three magnets, 25, 26 and 27. 
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(C. 179-1) 

System in order to bring the reproduced sound into 
Synchronism with the air-borne sound. This in 
vention is herein illustrated as embodied in such 
a System, although it will be understood that the 

is principles of the invention do not depend upon 
the use of such a system. 
In the drawings, the numeral fo designates a 

microphone connected by condenser . . . to the 
grid 2 of an amplifying system here shown as a 

10 triode 3. The grid is connected to the ground 
directly by a biasing resistance f4. The plate 5 
of the grid is fed with energy from a battery 6 
acting through the primary 7 of a transformer 8. 
The means for introducing the delay between 

15 the microphone and the loud speaker is shown 
as an acoustic reservoir, Such as that shown in 
the copending application of Frank Rieber, as 
signee of the instant application, which is filed 
of even date herewith and bearing Serial No. 

20 536,407. I have chosen that particular form of 
acoustic reservoir for use in this invention be 
cause it is simple, accurate and free from noise. 
In general, there is provided a disc 20 mounted 

for rotation about a shaft 2 by a synchronous 
This disc carries upon its periphery a 

plurality of turns of a magnetic wire wound heli 
cally and designated by the numeral 23. Ar 
ranged around the periphery of the disc in po 
sition to cooperate with the wire surface thus 

The magnet 25 is the recording magnet and it is con 
nected across the secondary 29 of the transformer 
8. The magnet 27 is for the purpose of wiping 

the magnetic record clean, and it is actuated by 35 a battery 29. 
The magnet 26, which reproduces the "electri 

cal oscillations corresponding to the sound, is 
mounted for adjustment about the axis of the 
shaft 2 so that its angular position relative to 

40 the recording magnet 25 may be altered at will. 
This magnet is connected to ground at one side 
by a wire 30 and is connected at its other side 
by a Wire 3 to a condenser 32 which is connected 
to the grid 33 of an amplifier 34 shown also in 

This grid is connected 
to ground by a biasing resistance 35. The plate 
36 of this tube is energized by a battery 37 through 
the primary 38 of a transformer 39, and this 
transformer has a secondary 40 which drives the 50 loudspeaker 4. 
With the arrangement thus far described, it 

will be clear that the loud speaker 4 will repro 
duce the sounds fed to the microphone to after 
a delay dependent upon the speed of rotation of 

to introduce an artificial delay into the electrical 55 the disc 20 and the distance between the mag 



2 
nets 25 and 26, which distance will be adjusted 
to bring the reproduced sound into synchronism 
with the air-borne sound at the point of the loud 
speaker. 
With such a system, however, the Sound enit 

ted by the loudspeaker travels back to the micro 
phone Q through the amphitheatre and rein 
forces the original sound. However, this rein 
forcement or feedback is not in synchronism with 
the original sound, but is delayed by the amount 
of delay produced by the reproducing magnet 26 
in addition to the time required for the sound 
to travel from the loud speaker back to the 
microphone. This feed back, therefore, is out of 
Synchronism with the original sound and pro 
duces a blurring effect, which is amplified and 
again produced at the microphone 3. There is 
thus established a vicious cycle of energy fed to 
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the microphone through the air from the loud 
speaker and fed back from the microphone to 
the speaker through the amplifying system. Uno 
der such circumstances, unless the gain of the 
amplifier is kept very Snail, these noises ouild 
up until a, howl is produced. In many instances, 
moreover, Sounds occurring Within the amphi 
theatre are picked up over the microphone am 
plified with the original Souzid and transmitted to 
the loud Speaker, and this becomes particularly 
objectionable if the System is such that these 
sounds are agaixa fed back to the microphone and 
carried through the amplifier 2, second or third 
time. 
To avoid this dificulty, there is provided a sec 

ond acoustic reservoir similar to that already de 
Scribed, comprising a disc 2 driven by the shaft 
2 having a record Surface A23 and three mag 
nets, a recording magnet 25, a reproducing mag 
net 26, and a wiping magnet 27, of identical 
construction to the parts 23, 25, 26 and 2 already 
described. 
This recording magnet $25 makes a record cor 

responding to the energy fed to the loud speaker 
and the reproducing magnet, 826 re-creates from 
that record energy which is fed back through the 
amplifying System in phase opposition to the 
effect created by the sound borne by the air from 
the loud speaker to the microphone. By reason 
of the fact, however, that the reproduction takes 
the form of electrical variations, it is not neces 
Sary to convert the sound from the loud speaker 
into electrical energy and then convert those 
Variations again into Sound as a means of couin 
teracting the acoustic feed back, since the simpler 
method is available of taking the electrical en 
ergy as it is fed to the loud speaker to produce the 
record and then of feeding the reproduction into 
the electrical circuit between the microphone 
and the amplifier. Thus while the same effect is 
produced, the mechanism is simplified. It will 
of course be understood that the amplifiers may 
be introduced into any of these circuits as de 
sired, and the need for then will be determined 
by the other constants of the circuit. - 
As shown, the recording magnet 25 is fed with 

energy from any suitable Source in synchronism 
With the loud Speaker. It is connected across a 
Secondary 28 on the transformer 39. Adjust 
ment of the volume of reproduction is effected by 
any convenient means. There is here shown sche 
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microphone circuit by a wire 131. As specifically 
shown herein, the wire 3 is directly connected 
to the terminal of the grid 2 through a condenser 
32 and is at that point superposed upon the en 
ergy from the microphone and carried through 
the amplifying system. 

It will be understood that the magnet 26 is 
adjusted to give to this fed-back current a delay 
precisely equal to the time required for the sound 
to pass from the loud speaker 4f back to the 
microphone 0, and this fed-back current is co 
nected with a polarity to oppose the acoustic feed 
back through the microphone. 

I have preferred to connect the feed back cur 
rent to the microphone circuit at the micro 
phone, since in this way the neutralizing current, 
is introduced to the circuit at precisely the citat, 
where the current to be neutralized first; nakes 
its appearance, and this enables me to adjust 
the magnet 26 to bring the loud speaker in Syn 
chronism with the air-borne sound independent 
of the adjustment of the magnet 26 and to feed 
the magnet 26 to neutralize the feed back inde 
pendent of the adjustment of the magnet 26. 
It will be obvious, however, that the feed back 
current may be introduced into the electrical cir 
cuit after the Original circuit has been delayed 
by connecting the wire 38 directly to the wire 
3. In such instance, however, the adjustment 
of the magnet 26 must be altered, since in such 
instance the fed-back energy is not being de 
layed by the acoustic reservoir in the main cir 
cuit. 

It will also be clear that while I have shown 
this feed back neutralizing system in connection 
With the nicrophone system having a delay 
mechanism, that it may equally be applied to a 
system which does not include such a delay, pro 
vided only that the electrical signal as fed to the 
loud speaker shall be fed back into the micro 
phone circuit in phase, volume and time rela 
tion, such as to neutralize the acoustic feed back. 
It will be understood that the constants of these 

Systems will be so chosen and the polarities so 
45 
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55 
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connected and the amplification factors so deter 
mined, that the energy fed to the grid 3 is equal 
in amplitude and opposite in phase, but other 
Wise synchronous with that portion of the energy 
fed to the grid, as a result of the operation upon 
the microphone of the sounds emanating from 
the loud speaker; that is, the time delay effected 
by the acoustic reservoir will be precisely equal 
to the length of time it requires for the Sound 
emanating from the loud speaker to reach the 
microphone, but the degree of energy thus fed 
will be adjusted in phase and volume precisely 
to nullify that feedback. 

It Will be understood from this arrangement 
that where a plurality of different loud speakers 
are established at different distances from the mi 
crophone, to operate at such volume as to cause 
acoustic feed back from each, that a plurality 
of apparatus such as I have just described may 
be employed, each one adjusted to the time delay 
corresponding to the distance of the particular 
loud speaker from the microphone. 
Since certain changes may be made in the above 

construction and different embodiments of the in 
vention could be made without departing from the 

matically a means of varying the intensity of the to scope thereof, it is intended that all matter con 
record made by the magnet 25 by varying the 
Secondary 28. The wiping magnet, 2 is oper 
ated by a battery 629. the reproducing magnet 
26 is connected to ground on one side, as shown 

tained in the above description or shown in the 
accompanying drawing shall be interpreted as 
illustrative and not in a limiting sense. 

It is also to be understood that the following 
at 30, and has its other side connected to the is claims are intended to cover all of the generic 
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and specific features of the invention herein de 
scribed, and all statements of the scope of the 
invention which, as a matter of language, might 
be said to fall therebetween. 
Having described my invention, what I claim 

as new and desire to Secure by Letters Patent is: 
1. In a circuit having a microphone at the in 

put end, an amplifier and a loud Speaker at the 
output end, the combination of means for mak 
ing a record of the sound at the output end of the 
circuit, means for reproducing that record after 
time delay, and means for feeding the reproduced 
sound to the input end of the circuit in phase op 
position to the sound fed back to the circuit from 
the air. 

2. In a circuit having a microphone at the in 
put end, an amplifier and a loud speaker at the 
output end, the combination of means for making 
a record of the Sound at the output end of the 
circuit, means for reproducing that record after 
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time delay, means for feeding the reproduced 
SOund to the input end of the circuit in phase 
opposition to the sound fed back to the circuit 
from the air, including means to vary the time 
delay to an amount equal to the time required for 
sound to travel from the loud speaker to the 
microphone, and means to adjust the volume of 
the reproduction to nullify the feed back effect 
upon the amplifier. 

3. In a System, including a microphone, an am 
plifier and a loud speaker, the combination of 
means for making a record of the current fed to 
the loud speaker, means for reproducing this rec 
Ordincluding means for varying the volume of the 
record and means for delaying the reproduction, 
and means for feeding the reproduction to the in 
put side of the amplifier in phase opposition to 
the Sound fed back from the loud speaker. 

4. In a System, including a microphone, an am 
plifier and a loud speaker, the combination of 
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3. 
means for making a record of the current fed 
to the loud speaker, comprising a continuously 
driven homogeneous continuous magnetic sur 
face; a magnet actuated by current fed to the 
loud Speaker for producing a magnetic record on 
said surface, means for reproducing this record, 
including means for varying the volume of the 
record and means for delaying the reproduction, 
and means for feeding the reproduction to the in 
put side of the amplifier in phase opposition to 
the sound fed back from the loudspeaker. 

5. In a System, including a microphone, an am 
plifier and a ioud speaker, the combination of 
means for making a record of the current fed to 
the loud speaker, means for reproducing this rec 
ord, comprising a magnet physically Spaced from 
said recording magnet, means for varying the vol 
lume of the reproduction, and means for feeding 
the reproduction to the inputside of the amplifier 
in phase opposition to the Sound fed back from the loud Speaker. 

6. In a circuit having a microphone at the in 
put end, an amplifier and a loud speaker at the 
output end, the combination of means of mak 
ing a record corresponding to the Sound produc 
tion by the loud speaker, means for reproducing 
that record after a time delay, means for ampli 
fying the reproduction, and means for feeding the 
amplified reproduction to the circuit in phase op 
position to sound fed back to the microphone from 
the loudspeaker. 

7. In a circuit having a microphone in an input 
end, an amplifier, and a loud speaker at the out 
put end, a combination of means for making a 
record of the Sound at the Output end of the cir 
cuit, means for reproducing that record after a 
time delay, means for feeding the reproduced 
sound to the circuit in phased opposition to the 
Sound fed back to the circuit froza the air. 

HARO), WERC. 


