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1. 
This invention relates to signal transmitting 

and receiving systems, such as public address 
and sound reinforcement Systems, and particu 
larly to the automatic volume control of Such 
systems. 

General systems of this type are well-known 
in the art, reference being made to Anderson 
U. S. Patent No. 2,189,306 of February 6, 1940, 
and to Stanko U. S. Patent No. 2,338,551 of 
January 4, 1944. The type of public address 
system shown in the Anderson patent is one 
wherein the gain of a variable gain amplifier is 
at a stable value during no-signal transmission 
and is increased by the signal during the trans 
mission thereof. If there is incipient Siriging 
while speech is being transmitted, it is promptly 
stopped when the speaker pauses between Sen 
tences. This is accomplished by rectifying a 
portion of the signal and applying it to the grid 
of the variable gain amplifier. 

In a large proportion of sound reinforcement 
systems, the microphone is acoustically coupled 
to the loud speakers, and if the gain or amplifi 
cation exceeds a certain critical value, feedback 
or singing occurs. This places a serious limita 
tion on the usefulness of the System, and various 
expedients have been proposed, to permit Oper 
ation at higher gain without singing. The 
Anderson circuit prevents sound from the loud 
speakers from sustaining the amplifier in the 
high-gain condition by utilizing only the low 
frequency components of the voice for the gain 
control, which frequencies are present in the 
voice, but not needed for intelligibility, and are 
not transmitted to the loud speaker. Thus, the 
output of the speaker contains no frequencies 
which will be picked up by the microphone and 
transmitted to the gain controlling rectifier. 

It has been found, however, that in many 
instances, the first parts of many words are fre 
quently lost in transmission because they con 
sist of unvoiced components, such as certain 
consonants, which have no strong low-frequency 
components, and are, therefore, incapable of 
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gain of the variable gain amplifier. The gen 
eral problem of causing high as well as low fre 
quency components of speech to exercise a de 
sired influence on a variable gain amplifier has 
been recognized by Miller in his U. S. Patent 
No. 2,312,260 of February 23, 1943, wherein he 
utilizes an equalizer to vary the spectral energy 
distribution of the signal as applied to the rec 
tifier; but, the Miller patent does not deal with 
the problem of stability. 
The present invention accomplishes the result 

of an increase in gain by the unvoiced com 
ponents by utilizing an additional rectifier on 
Which is impressed the higher frequencies of the 
signal, but applies the voltage derived by rec 
tification of the high frequency components in 
Such a way that it is effective toward increasing 
gain only during the interim required for the 
low frequency components to act on the gain 
Control. 
The principal object of the invention, there 

fore, is to facilitate the transmission of signals 
in a System in which feedback can occur. 
Another object of the invention is to provide 

an improved method of controlling the gain of 
a variable gain amplifier with the signal cur 
rents in a System where the input and output 
are acoustically coupled. 
A further object of the invention is to pro 

Wide an improved non-feedback public address 
System, wherein the variable gain amplifier is 
controlled by both the voiced and unvoiced 
Components of Words. 
A still further object of the invention is to 

provide an improved control circuit for a vari 
able gain amplifier. 
Although the novel features which are be 

lieved to be characteristic of this invention will 
be pointed out with particularity in the appended 
claims, the manner of its organization and the 
mode of its operation will be better understood 
by referring to the following description read 
in conjunction with the accompanying draw 
ing, in which the Single figure is a schematic 

raising the gain. These initial sounds, which 45 circuit diagram of a public address system en 
are very important to intelligibility, are thus re 
produced at low amplification, and being usually 
of lower intensity to start with than the re 
mainder of the word, may fail to be heard. 

bodying the invention. 
Referring to the diagram, a microphone 5 is 

connected over conductors 6 to a preamplifier 
having dual output circuits. The outputs of 

The present invention, therefore, is directed 50 the amplifier 7 are passed into two filters, filter 
to a circuit which will permit the unvoiced Com 
ponents to increase the gain of the amplifier, but 
only as a transient condition during the tine 
it takes for the voiced components to act through 

?o including two series condensers and 2 
and a shunt inductance 3, and passes fre 
quencies above 500 cycles only, while filter 5 is 
composed of two series inductances 6 and 

the main gain control rectifier to increase the 55 and a shunting condenser f3 and passes fre 
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quencies below 500 cycles only. Although a 
500 cycle cut-off point is given as an illustration, 
it is to be understood that the cut-off point may 
be varied, while it may also be desired to use 
a band-pass filter at 5 which passes frequencies 
between 100 and 150 to 500 cycles. In the use 
of Such a band-paSS filter, any background noise 
having frequencies below 100 or 150 cycles will 
not be transmitted to vary the gain of the vari 
able gain amplifier. 
The filter O is coupled by a transformer 20 

to an amplifier tube 2, and also to an amplifier 
tube 22. The signal is amplified in amplifier tube 
22 and then impressed on a variable gain an 
plifier 24, composed of push-pull tubes 25 and 26, 
over a transformer 27. The Output of the vari 
able gain amplifier is coupled Over transformer 
29 to an amplifier 30 feeding a loud speaker 3. 
The amplifier 30 may also include a compressor, 
if desired. Thus, the signal is transmitted from 
the microphone 5 to a loud speaker 3 over the 
filter () and amplifiers 22, 24, and 30, this signal 
being composed, however, only of frequencies 
above the cut-off of the filter 0, as for example 
those above 500 cycles. 
The low frequency portion of the signal passed 

by filter 5 is impressed on an amplifier 33 over 
transformer 32 and then over conductor 34 and 
transformer 35 to a full-wave rectifier 37 com 
posed of tubes 38 and 39. The output of the 
rectifier is connected to a ripple removing filter 
composed of resistor 40, condensers 4, and a 
resistor 49, and then over conductor 42 and bias 
ing battery 44 to the gain control electrodes of 
the tubes 25 and 26 of the variable gain ampli 
fier 24. The portion of the circuit just described 
is comparable to the circuit shown in the above 
identified Anderson Patent No. 2,189,306, al 
though a limiting device, composed of a rectifier 
tube 47 and biasing battery 48, is provided be 
tween the ripple filter and the variable gain am 
plifier to prevent the voltage on the grids of the 
variable gain amplifier from going beyond a pre 
determined operating value. 
As mentioned above, however, the circuit so far 

described does not provide the necessary increase 
in gain whenever the first word starts with an 
unvoiced consonant. To permit the gain to be 
increased by Such unvoiced consonants, the re 
mainder of the circuit shown has been provided, 
This portion of the circuit consists of the am 
plifier 2 connected to the filter 0 in which the 
high frequency components of the Signal are am 
plified and Which are then impressed over con 
‘ductor 52 and transformer 53 on a full-wave 
rectifier 54 consisting of tubes 55 and 56. The 
Output of the rectifier 54 is transmitted over a 
ripple removing filter composed of a resistor 60, 
condensers 6, and discharge resistor 62, to the 
conductor 42 over a condenser 64. The circuit 
composed of amplifier 2 and rectifier 54, thus 
receives the Signal as transmitted to speaker 3, 
and Will contain the signal frequencies above 500 
cycles. The voltage produced by these signal fre 
quencies Will be impressed through condenser 64 
on the grids of tubes 25 and 26. However, since 
the direct current output of the rectifier 54 is 
impressed on the grids through condenser 64, the 
positive Voltage impressed on the control grids of 
amplifiers 25 and 26 can last only for a brief 
period, for as soon as condenser 64 is charged, 
no further current can flow to sustain the voltage 
across discharge resistor 49. Thus, the continua 
tion of input to rectifier 54 will not maintain 
amplifier 24 in the high gain condition. How 
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4. 
ever, the gain change is produced over a Sufi 
cient period to give the low frequency control 
circuit, composed of amplifier 33 and rectifier 
3, time to increase the gain of the variable gain 
amplifier With the low frequency components of 
the signal. The time that is required for the 
voltage increase caused by the high-frequency 
components to leak away, is determined by the 
capacities of condensers 64 and 4 in relation to 
resistor 49. 
The above circuit, therefore, provides the non 

feedback condition as disclosed in the above 
mentioned Anderson patent, and also provides 
gain changes for all portions of the signal, there 
by preventing the loss of certain portions of the 
Signal not having the required energy content 
to operate the normal gain control rectifier. 

I claim: 
1. In combination, a variable gain amplifier, a 

signal Source connected to the input of said am 
plifier, a loud speaker connected to the output 
of said amplifier, filter means connected between 
Said amplifier and said signal source for select 
ing predetermined frequencies from said signal 
Source for impression on said amplifier, a recti 
fier connected to said filter means for producing 
a voltage in accordance with said predetermined 
frequencies in the output of said microphone, 
means for connecting the output of said rectifier 
to Said variable gain amplifier for controlling the 
gain thereof in accordance with said predeter 
mined frequencies, a second filter means connect 
ed to Said Signal source, a second rectifier con 
nected between said second filter means and said 
Variable gain amplifier, said second rectifier pro 
ducing a voltage in accordance with other fre 
quencies in Said signal source, and means in said 
connection between said first mentioned rectifier 
and Said variable gain amplifier for limiting the 
gain control of Said variable gain amplifier by 
said predetermined frequencies to a certain ini 
tial time period. 

2. In a signal transmission circuit, a micro 
phone for detecting signals, a variable gain am 
plifier connected to said microphone, a loud 
speaker connected to said variable gain ampli 
fler, a rectifier, means connected between said 
microphone and said variable gain amplifier, for 
Selecting predetermined frequencies in the out 
put of Said microphone for impression on said 
variable gain amplifier and on said rectifier for 
Varying the gain of Said variable gain amplifier, 
means connected between said rectifier and said 
variable gain amplifier to limit the varying of 
Said variable gain amplifier by said predeter 
mined frequencies to a predetermined time pe 
riod, and means for selecting other frequencies 
in the output of said microphone for continuously 
Varying the gain of Said variable gain amplifier. 

3. A signal transmission circuit in accordance 
with claim 2, in which said first mentioned means 
includes a low pass filter, and said last mentioned 
means includes a high pass filter and a second 
rectifier. 
4. A signal transmission circuit comprising a 

variable gain amplifier, an input circuit for said 
amplifier selective to a predetermined range of 
signal frequencies, a "rectifier circuit connected 
to said input circuit, and selective to a different 
range of signal frequencies, said rectifier circuit 
being connected to said variable gain amplifier 
for continuously varying the gain thereof, a rec 
tifier circuit connected to said input circuit and 
adapted to vary the gain of said variable gain 
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amplifier, said second mentioned rectifier circuit 
being sensitive to the same range of frequencies 
as Said input circuit, and an electrical element 
connected between said second mentioned recti 
fier circuit and said variable gain amplifier for 
varying the gain thereof for a short initial time 
period. 

5. A signal transmission circuit in accordance 
With claim 4, in which said input circuit and Said 
second mentioned rectifier circuit are Selective 
to a high frequency range and Said first men 
tioned rectifier circuit is selective to a low fre 
quency range. 

6. A signal transmission circuit in acCOrdance 
with claim 4, in which said input circuit and Said 
Second mentioned rectifier circuit are selective to 
an audio frequency range above substantially 500 
cycles. 

EDWARD W. KELOGG. 
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