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My present invention relates generally to auto 
matic gain control circuits, and more particu 
larly to automatic volume control circuits of the 
type adapted for use in receiving signals in the 
ultra-short Wave band. 
Automatic gain control arrangements which 

are in use at the present time in receiving sig 
inals in the 4-30 megacycle (mc.) band have sev 
eral Operating limitations. In the first place, 
the rate of compensation is the same for ascend 
ing and descending signal carrier levels with the 
result that on the ascending portions of the fad 
ing periods blasting effects are had. In other 
Words, during the rapid fading which is experi 
enced in the ultra-short Wave band, the con 
Ventional type of automatic gain control circuit 
produces a rate of compensation which is not 
Significantly better than the rapid fading itself. 
A Second undesirable effect which is encountered 
When utilizing present automatic gain control 
(AGC) circuits in the ultra-short Wave band is 
a reduction of the amplitude of the lower audio 
frequency components. That is to say, there is 
discernible a decided droop in the audio fre 
quency response characteristic for frequencies be 
low approximately 100 cycles. 

It may, therefore, be stated that it is one of 
the main objects of my present invention to pro 
vide an AGC Circuit for a short wave receiver 
wherein the action of the control circuit ap 
proaches that Which is had in short Wave com 
munication when employing two-set diversity 
reception for telephone communication, and the 
essential and Outstanding characteristics of the 
novel Control Circuit Comprising instantaneous 
fading compensation without reducing the low 
audio frequency response, and the AGC time 
constant netWork being SO chosen as to cause 
smooth receiver gain control action thereby sub 
stantially eliminating blasting effects on the as 
cending portion of the rapid fade. 
Another important object of this invention is 

to provide an automatic Volume control circuit 
for a short Wave receiver Wherein the Volume 
control circuit is provided with a device of uni 
directional conductivity, and a time Constant 
network whose magnitude is sufficiently large to 
provide substantially smooth fading compensa 
tion for rapid fading without effect on the lower 
audio frequencies of the modulation range. 

Still other objects of my present invention are 
to improve generally the efficiency and reliabil 
ity of automatic, gain control circuits for short 
Wave receivers, and more especially to provide 
an automatic gain control circuit for Short Wave 
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receivers which is simply and economically as 
Sembled in the receiver. 
The novel features which I believe to be char 

acteristic of my invention are set forth in par 
ticularity in the appended claims; the invention 
itself, however, as to both its organization and 
method of operation will best be understood by 
reference to the following description taken in 
Connection. With the drawing in which I have in 
dicated diagrammatically a circuit organization 
whereby my invention may be-carried into effect. 

In the drawing: 
Fig. 1 shows a short Wave Superheterodyne 

receiver embodying the present invention, 
Fig. 2 graphically shows the effect of the in 

vention on the lower portion of the audio range, 
Fig. 3 graphically illustrates the manner in 

Which the present invention provides Smooth 
fading compensation. 

Referring now to the receiving System shown in 
Fig. 1, it is to be understood that the latter may 
be a superheterodyne receiver of the type shown 
employed in short wave telephony. The receiv 
ing band in such a receiver may be of the Order of 
4-30 m.c., and the receiver will be provided with 
a dipole for collecting the short wave signals. 
The antenna, may be of the usual grounded an 
tenna, type if desired, or it may even be a radio 
frequency line capable of distributing signals in 
the specified signal range. The signal collector 
device is coupled to the tunable input circuit 2 
of the radio frequency amplifier 3, and the am 
plifier may comprise one or more stages of tun 
able modulated carrier amplification. The am 
plified modulated carrier signals are impressed 
upon the tunable input circuit 4 of a following 
first detector 5, and the output circuit of the 
latter is designated by numeral 6. 

It will be understood that circuit 6 is reson 
ated to the operating intermediate frequency 
(I. F.). The latter may be chosen from a range 
of 75-450 kc. The numeral 7 denotes the usual 
tunable local oscillator which produces oscilla 
tions of a frequency constantly differing from 
the frequency of the signals impressed upon the 
first detector 5 by the value of the I. F. The 
numeral 8 designates the customary and con 
ventional tuning control mechanism which me 
chanically couples the adjustable elements of the 
various tuning devices of the tunable circuits of 
networks 3, 5 and 7. The I. F. amplifier 9 may 
comprise One or more stages of I. F. amplifica 
tion, and the input circuit ), coupled to the de 
tector output circuit 6, is fixedly tuned to the I. 
F, value, 
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On the ascending part of a fade, the present in 

Vention permits the number of negative elec 
trons to increase very rapidly in the time con 
stant network 32-3 through a one-way circuit 
thereby positively controlling the upper halves 
of the carrier magnitude increase. If a conven 
tional gain control system were allowed to op 
erate as fast as in the present case, reduction of 
the audio frequency compensation would result. 
In the present case, as has been previously pointed 
Out, the magnitudes of the time constant elle 
ments are increased so that there is produced a 
considerable amount of audio compression in the 
receiver audio output. The instantaneous action 
of the AWC circuit through unidirectional device 
2 permits the condenser 32 to act in the man 
ner of a low audio response equalizer across the 
diode output, but only through that period of 
time when the flow of electrons will be increased 
through the series feed tube, i.e., on Sudden car 
rier level increases or on modulation level in 
Creases. A degree of compression with improved 
carrier control greatly improves the overall equal 
ity of the set when listening in on short wave, 
long distance circuits. 
While I have indicated and described a sys 

tem for carrying my invention into effect, it 
Will be apparent to one skilled in the art that my 
invention is by no means limited to the particular 
Organization shown and described, but that many 
modifications may be made Without departing 
from the scope of my invention, as set forth in 
the appended claims. 
What I claim is: 
1. In an automatic volume control circuit for 

a radio receiver, a rectifier having a signal input 
circuit and a load element aCrOSS Which is de Vel 
oped rectified signal voltage, and automatic 
Volume control path connected to Said load elle 
ment which includes a series device of uni-direc 
tional conductivity, said device being rendered 
conductive upon development across said load 
element of rectified voltage whose magnitude ex 
ceeds a predetermined amplitude, and a relatively 
large time constant network operatively aSSoci 
ated with said series device for rendering the 
automatic volume control fast and relatively 
Smooth, a second device haVing a second load elle 
ment in circuit therewith for developing a direct 
current voltage, means for applying said direct 
current voltage to said first device thereby ren 
dering the latter conductive for signals less than 
a predetermined minimum amplitude, and means 
responsive to the voltage developed across Said 
first load element for rendering the second device 
ineffective. 

2. In a radio receiver provided with a detector 
adapted to develop direct current voltage whose 
magnitude is proportional to the received signal 
carrier amplitude, an automatic gain control 
connection to said detector, said connection in 
cluding a diode in series therein, said diode being 
rendered conductive upon the development of 
said voltage to a value above a predetermined 
magnitude, means responsive to Said Voltage 
when less than said predetermined magnitude 
for rendering said diode conductive independently 
of said developed voltage, a time constant net 
Work of relatively large magnitude operatively 
associated with said diode, 
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3. In a radio receiver of the type including a 

modulated carrier signal amplifier arranged in 
cascade with a detector, means operatively asso 
ciated. With Said detector for deriving a uni-direc 
tional voltage from detected modulated carrier 
signals, an automatic gain control connection be 
tWeen Said detector and Said amplifier, Said Con 
nection inclding a deVice of uni-directional con 
ductivity which is SO constructed, and SO airanged 
in said connection, that the device becomes con 
ductive in response to said uni-directional volt 
age exceeding a predetermined amplitude, means 
responsive to said voltage decreasing below Said 
amplitude for rendering said device conductive 
thereby to bias Said amplifier, and Said connec 
tion including a large time constant netWork for 
rendering the volume control action relatively 
fast but relatively Smooth. 

4. In a radio receiver of the type including a 
modulated carrier signal amplifier arranged in 
cascade with a detector, means operatively asso 
ciated with said detector for deriving a uni-direc 
tional voltage from detected modulated carrier 
signals, an automatic gain control connection 
between said detector and said amplifier, said 
connection including a device of uni-directional 
conductivity as the sole coupling element between 
the detector and amplifier, said device being SO 
constructed, and so arranged in Said connection, 
that the device becomes conductive in response 
to said uni-directional Voltage exceeding a pre 
determined amplitude, means responsive to Said 
uni-directional voltage in excess of Said prede 
termined amplitude for rendering Said device 
conductive, said last means being rendered inef 
fective in response to an increase in uni-direc 
tional voltage substantially above said predeter 
mined amplitude, and said connection including 
a large time constant network for rendering the 
volume control action relatively fast but relatively 
Smooth, and the constants of said time constant 
network being so chosen that the low modulation 
frequency amplitudes are Substantially accen 
tuated. 

5. In a radio receiver of the type including a 
modulated carrier signal amplifier arranged in 
cascade with a detector, means operatively aS 
Sociated with said detector for deriving a uni 
directional voltage from detected modulated car 
rier signals, an automatic gain control connection 
between said detector and said amplifier, said 
connection including a device of uni-directional 
conductivity which is so constructed, and So ar 
ranged in said connection, that the device be 
comes conductive in response to said uni-direc 
tional voltage exceeding a predetermined ampli 
tude, and said connection including a large time 
constant network for rendering the volume con 
trol action relatively fast but relatively Smooth, 
a device adapted to produce a second uni-direc 
tional voltage, means for applying Said Second 
voltage to said device of uni-directional conduc 
tivity thereby rendering the latter conductive 
when the second Voltage has an amplitude above 
a predetermined value, and means responsive to 
said first uni-directional Woltage for rendering 
the said second uni-directional Voltage device 
ineffective. 
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