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Claims. 

This invention relates to radio receivers and 
particularly to automatic volume control of the 
Signals received. 
In the method of automatic volume control now 

5 in use, only partial control is automatically ob-, 
tained. In methods of this kind a voltage is ob 
tained which is proportional to the carrier ampli 
tude after it is amplified, and this Voltage is used 
to regulate the amount of the amplification. It 

l0 is an inherent feature of such methods of auto 
matic control that strong signals should have 
a comparatively large carrier amplitude after 
amplification, so as to produce Sufficient control 
voltage to control the grid voltage on the tubes 

ls which amplify the radio or intermediate fre 
quencies. It is also necessary that for Weak Sig 
nails the amplified carrier amplitude be con 
paratively small, so that only a Small control 
voltage will be applied to the grids of the ampli 

20 fying tubes and a large amount of amplification 
may be obtained. The result is that while the 
present methods of automatic volume control 
greatly reduce the range of Volume Variation, a 
considerable variation of volume is left unreg 

25 ulated. As for example, with the automatic 
volume control circuits now in use, the ratio of 
the volume of the Strong Signals to the volume 
of the weak signals, after their amplification is 
controlled, may be a ratio of three to one. 

30 The purpose of this invention is to so amplify 
the received signal as to obtain a uniform vol 
ume over the widest range of Strength of signals 
received. Circuits to accomplish this purpose 
are shown diagrammatically in the accompany 

36 ing drawing. 
Signals are received from the antennae and 

transformer 2 and amplified in the circuit of the 
pentode 5, which contains the tuning condenser 
3, transformer 7, battery 6 and condenser 4. It 

40 is further amplified in the circuit of the pentode 
0, containing condenser 9, tuning condenser 8, 

battery O and transformers 2, 23 and 24. The 
Secondary of the transformer 23 is connected to 
the circuit of the diode 2, containing the tuning 

45 condenser 22, resistance 9 and condenser 20. 
In this circuit the current is rectified and fur 
nishes a voltage for automatic Volume control 
in a usual manner. The negative control voltage 
is applied to the grids of the pentodes 5 and to 

50 through the resistances 8 and T. 
The important features of this invention are 

related to the circuit of the diode 4. In the cir 
cuit of this tube are the secondary of the trans 
former 2, the tuning condenser f3, the resistance 

55 6 and the condenser 5. In this circuit the cur 

(C. 250-20) 
rent is rectified and a control Voltage is obtained 
across the resistance 6 which is similar to the 
control voltage obtained across the resistance 9 
in the circuit of the tube 2. The positive end 
of the resistance 6 is connected to the positive 
terminal of the battery 25 (or other source of con 
stant voltage). The negative terminal of this 
battery is connected to the filament of the pen 
tOde 28 and the negative end of the resistance 6 
is connected to the grid of the pentode 28. 
This pentode 28 provides another stage of radio 

amplification and its circuit contains the trans 
former 24, tuning condenser 27, condenser 26, 
battery 29 and transformer 30. The tube 32 is a . 
detector and its circuit contains the tuning con- 15 
denser 3, resistance 33 and condenser 34. The 
triode 35 provides the first stage of audio ampli 
fication and its circuit contains the battery 36 
and the transformer 37. The secondary of this 
transformer connects with the loud speaker. 
The operation of these circuits is as follows: 

The automatic Volume control provided by the 
tube 2, regulates the amplification of the pen 
todes 5 and 0, so that the range of volume in the 
plate circuit of 0 does not vary more than 3 to 
1 from the strongest to the weakest signal which 
it is desirable to receive. The strongest signal 
Would produce a drop in voltage across the resist 
ance 6 of 7% volts, and the weakest signal a 
drop of 2/2 volts. The battery 25 produces a 30 
Constant Voltage of 2/2 volts. The pentode 28 
has for normal amplification a negative voltage 
applied to the grid of 5 volts. If this is increased 
to 10 volts the rate of amplification is reduced to 
One-third of the rate obtained with 5 volts. 
When a signal is received it is amplified in the 
usual manner by the pentodes 5 and and its 
amplification is controlled by the automatic con 
trol tube 2 so that the current produced in the 
plate circuit of 0 is limited in its variation of . 
volume to the range obtainable by the customary 40 
automatic volume control. The battery 25 serves 
as a standard for comparison by which further 
regulation of volume may be obtained to secure 
greater uniformity of control. If a very strong 
signal is being received, which develops a voltage 45 
of 7% volts across the resistance 6, this voltage 
is opposed by a voltage of 2% volts from the 
battery 25, so that a negative control voltage of 
5 voltS is applied to the pentode 28 and its ampli 
fication is reduced to One-third the rate of normal 
amplification, as mentioned above. If a weak 
signal is received producing a voltage of 242 volts 
across the resistance 6, it is balanced by the 
voltage of the battery 25, and the amplification of 55 
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the strong signal producing 7% 

2 
tube 28 is unchanged. Under these conditions 

Volts acroSS 
resistance 6, and the weak signal producing 2% 
volts, would each deliver the same strength of 
signal to the detector 32. Should a still weaker 
signal be received producing less than 2% volts 
across the resistance 6, the grid of the tube 28 
Will be made more positive with reference to the 
filament and the amplification Will be corre 
Spondingly increased. 

It is apparent that other combinations of volt 
ages may be used in operating the battery 25, 
the resistance 6 and the pentode 28, whereby 
the volume may be corrected for variations which 
are not overcome by the control tube 2, and a 
uniform Volume delivered to the detector for all 
variations of signal strength. 

It is evident that these central circuits may 
be applied to the intermediate frequencies of a 
superheterodyne Set, as well as to radio fre 
quencies. Also the control circuits may be sim 
plified by using one control tube instead of two 
tubes 2 and 4 as shown in the drawing. Thus 
the tube 2 may be made to perform the func 
tions of both tubes by connecting the negative 
end of resistance 9 to the grid of pentode 28 
and inserting the battery 25 or other source of 
constant voltage in the connection to the fila 
ment of 28. Two control tubes are shown in the 
drawing to more clearly illustrate the distinc 
tion between this invention and the ordinary 
methods of volume control. 
I claim: 
1. In a radio receiving set, a source of con 

stant voltage, means for receiving electrical sig 
nals, means for amplifying said Signals, means 
for obtaining a voltage representing the ampli 
tude of said amplified signals, means for Com 
paring the Voltage produced by said amplified 
signals with said constant voltage, and means 
for maintaining a constant amplitude in said 
signals by progressively increasing the ratio of a 
subsequent stage of amplification of Said signals 
when the voltage produced by said amplified Sig 
nals is less than said constant voltage, accord 
ing to the difference between said Voltages. 

2. In a radio receiving Set, a source of con 
stant voltage, means for receiving electrical sig 
nals, means for amplifying said signals, means 
for obtaining a voltage representing the ampli 
tude of said amplified signals, means for compar 
ing the Voltage produced by Said amplified sig 
nals with Said constant Voltage, and means for 
maintaining a constant amplitude in said sig 
nals by reducing the ratio of amplification when 
the voltage produced by said amplified signals 
is greater than said constant Voltage, and means 
for continuing to increase the gain of said am 
plifying means responsive to the difference be 
tween said representative voltage and said con 
Stant Voltage wherein Said representative volt 
age is less than said constant voltage. 

3. A method of receiving electrical signals, 
which comprises, amplifying Said signals, obtain 
ing a Voltage which represents the amplitude of 
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said amplified signals decreasing the amplifica 
tion of said signals according as said voltage is 
greater than a constant voltage, and continuing 
to increase the rate of said amplification respon 
sive to the difference between said representative 
voltage and said constant voltage wherein Said 
representative voltage is less than said constant 
Voltage. 

4. A method of controlling the rate of ampli 
fication of electrical signals, which comprises, am 
plifying said signals, obtaining a Voltage repre 
Senting the amplitude of Said amplified signals, 
reducing the variations in amplitude by control 
ling the rate of said amplification by Said repre 
Sentative voltage, amplifying Said Signals in a 
Subsequent stage of amplification, controlling the 
rate of amplification of said subsequent stage 
to further reduce the variations in amplitude of 
Said Signals by a voltage produced by combining 
Said representative voltage with a constant volt 
age, while said representative voltage varies from 
a quantity less than said constant Voltage to 
a quantity equal to or greater than said con 
Stant Voltage. 

5. In a radio receiving set, means for receiving 
and amplifying electrical signals, means for ob 
taining a voltage representing the amplitude of 
Said amplified signals, means for reducing the 
Variations in amplitude by controlling the rate 
of Said amplification by said voltage, a source of 
Constant Voltage, means for obtaining a control 
Voltage by adding or subtracting said represen 
tative voltage to said constant voltage, means for 
controlling a subsequent stage of amplification 
by Said control voltage, and means for chang 
ing Said rate of Subsequent amplification, said 
constant voltage being greater than said rep 
resentative voltage. - 

6. In a radio receiving set, means for receiv 
ing and amplifying electrical signals, means for 
obtaining a voltage representing the amplitude 
of said amplified signals, means for reducing the 
variations in amplitude by controlling the rate 
of Said amplification by said voltage, a source 
of constant Voltage, means for obtaining a con 
trol voltage which is the algebraic sum of said 
representative voltage and said constant voltage 
for all Values of said representative voltage, means 
for further reducing the variations in amplitude 
of Said signals by controlling a subsequent stage 
of amplification by said control voltage. 

7. In a radio receiving Set, means for receiv 
ing and amplifying electrical signals, means for 
obtaining a voltage representing the amplitude of 
Said amplified signals, means for reducing the 
Variations in amplitude by controlling the rate of 
Said amplification by said voltage, a source of 
constant voltage, a subsequent stage of ampli 
fication, means for amplifying said signals to a 
constant amplitude in said subsequent stage of 
amplification by applying both said constant volt 
age and Said representative voltage to an ampli 
fying means to control the rate of amplification 
in said Subsequent stage. 
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