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6 Claims. 

Our invention relates to a process and appa 
ratus for automatically controlling the output of 
a radio signal-receiver in which there is a modul 
lated carrier-frequency. 

Objects of our invention are: 
To maintain a substantially constant signal 

level output, even with wide fluctuations in car 
irier strength above a predetermined minimum; 
To provide means which will, while function 

ing to limit volume at high signal intensities, be 
capable of increasing volume at low signal in 
tensities; 
To suspend automatic control and limit the 

maximum signal strength, for the purpose of 
tuning the receiver by ear to complete resonance 
With the carrier, which may not be easily done 
if the output regulator is functioning; 
To provide an output regulator that shall dis 

criminate accurately as to the carrier input in 
tensities that it will block or paSS, thus permit 
ting extremely low frequency modulation and 
demodulation of a carrier which is otherwise 
modulated and employed, as for instance a tele 
graphic code imposed on a frequency carrying a 
musical program. 
Our invention may be used with grid leak and 

condenser detection or where C-bias or plate de 
tectors are employed. 
In the accompanying drawings: 
Figure 1 is a diagrammatic representation of 

an apparatus, with grid leak detection, embody 
ing our invention and that may be used in the 
process thereof. 

Figure 2 is a detail perspective view, partly 
diagrammatic, of adjusting mechanism. 

Figure 3 is a front elevation of the mechanism 
of Figure 2. 

Figure 4 is a diagram illustrating the operation 
of the apparatus. by the coordinates of various 
CurWeS. 

Figure 5 is a view similar to Figure 1, employ 
ing C-bias or plate detectors. 

is an antenna, or source of high frequency 
energy. 2 is the amplifier for the high frequency 
energy. 3 is a detector for rectifying the modul 
lated carrier frequency, in the Well known man 
ner. R1 is a high resistance across the rectifier 3. 
WC is the volume-control tube. 4 is an audio 

frequency amplifier and 5 is a signal-translating 
device, such as a loud Speaker. 

Referring in the first place to Figure 1. The 
grid of the volume control tube is connected 
through a condenser C. With the plate of the rec 
tifier 3. S1 is a SWitch in Said COnnection. Said 
grid is connected through a high resistance R 

(C. 250-20.45) 
with a potentiometer Pl, which is shown as ex 
tending across the B-battery, by means of which 
the voltage of the grid may be selected and main 
tained. 
R2 is a high resistance interposed in a circuit 

between the filament and plate of the tube WC 
and S2 is a normally open switch by which said 
resistance may be short circuited. 

R3 is a high resistance connecting the plate of 
the tube WC with the B-battery. C9 is a con-lo 
denser in the line from the plate of the VC tube 
beyond the resistance R3 and 6 is the primary 
of the transformer of the audio-amplifier, con 
nected into the circuit beyond the condenser C°. 
R5 is a variable resistance extending between the 
ends of the coil 6. By varying the resistance R5 
the volume passing through the audio-amplifier 
may be regulated. 
The resistance R5 may be adjusted and the 

switches S1 and S2 may be operated by the appa- 20 
ratus illustrated in Figures 2 and 3, in which a 
is a shaft, which may be rotated by a knob on its 
outer end. b is an arm on the shaft a, adapted 
to make contact with different points along the 
resistance R5 and to pass beyond the ends of said 
resistance. S3 is a contact point beyond one end 
of the resistance R5 and S4 is an engaging point 
for the shaft a, beyond the other end of said re 
sistance. 
The contact point S3 is connected with a suit- 89 

able point intermediate the ends of the resist 
ance R5, as shown in the drawings. 
c is a cam upon the shaft a, which closes the 

switch S2, when said shaft is turned to the posi 
tion at which the arm b engages the contact 9 
point S3, as shown in full lines in Figure 2, and 
opens the switch S1 when turned to the position 
indicated by broken lines in said figure, at which 
position thie arm b may engage the point S4. 
The operation of the above described apparatus 40 

is as follows: 
If we represent the audio-volume by vertical 

ordinates and the output volume of the detector 
tube 3 by horizontal ordinates we may represent 
the volume carrying ability of the tube VC by 4 
the broken line curve of Figure 4, and in the 
Same way the carrying capacity of the resistance 
R2 would be indicated by the lower Slanting 
broken line. The actual volume carried in the 
neighborhood of the volume required is repre- 50 
Sented by the full straight approximately hori 
zontal line which may be obtained by adding the 
Ordinates of the other two lines. 
As the volume of the detector tube output in 

creases, the cathode voltage of the VC tube rises, 55 
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So that the grid voltage, determined by the con 
nection through R', becomes more negative, rela 
tive to that of the cathode and the space current 
capacity of the WC tube is thereby progressively 
diminished, while the carrying capacity of the 
resistance R2 increases as indicated. When the 
sum of these capacities becomes equal to the 
Volume being transmitted, as indicated by the 
break in the full straight line, no further increase 
of transmitted volume will be permitted and the 
volume transmitted may be somewhat dimin 
ished beyond this point, as indicated by the Small 
downward incline of the transmitted Volume line 
beyond the point Z. 

If it is desired to tune the apparatus accurate 
ly by ear, the shaft a is turned until the arm 
b engages the contact point S3 and the Cam 
c closes the Switch S2 thus short-circuiting the 
resistance R2 and WC tube. 
Should the volume be too Small the shaft 

a may be turned until the cam c opens the SWitch 
S1 and the WC tube will then amplify the signal 
current transmitted. 
By omitting the high resistance R2, which may 

be in practice about 100,000 ohms, it is possible 
to use the circuit as a high frequency relay, Which 
is quick to respond to Small Changes in carrier 
strength. The circuit will pass full carrier 
strength up to a predetermined amount but With 
a further slight increase the output of the cir 
cuit will drop to practically nothing. 

If a C-bias or plate detector is substituted for 
the grid-leak and condenser detector in Figure 
1 and high resistance R is omitted the circuit 
will function as a relay of opposite characteris 
tics, that is to say the output will be practically 
nothing until a certain predetermined carrier 
strength has been reached, at which point the 
signal will be passed while if the carrier strength 
falls slightly it will at once disappear entirely. 
If the signal strength is caused to be slightly 
raised or lowered at the transmitter, a relay cir 
cuit of this type may be used to detect these 
fluctuations, which may constitute a signal. 
What we claim is: 
1. In a System passing a modulated carrier 

Wave of varying intensity, a detector tube, a bat 
tery circuit joining the filament and plate of 
said tube and having an impedance therein, and 
a three electrode control tube having its Cathode 
connected to the plate side of said impedance, 
and its grid connected into said circuit upon the 
filament side of Said impedance through a re 
sistance and with the plate side of said in 
pedance through a condenser, So as to be at a 
fixed potential statically but to change its poten 
tial dynamically with said cathode so as to per 
mit the cathode to change its operating poten 
tial With reference to its grid as the detector 
plate current changes with carrier wave input, 
Whereby the impedance of Said control tube to an 
audio signal current is altered to compensate for 

2,022,477 
variations in the intensity of the incoming signal 
modulated carrier wave in the audio frequency 
circuit. 

2. In a signal receiver the combination of a 
volume control tube, means for short circuiting 
said tube, a Volume adjusting means and means 
Whereby said adjusting means shall operate Said 
short circuiting means When adjusted for a pre 
determined volume level. 

3. In a radio receiver, the combination. With a 
radio frequency amplifier, a detector, and an 
output device, of receiver volume control means 
comprising a manually adjustable resistance for 
determining the audio level at said output de 
vice, automatic volume control means for Sub 
Stantially minimizing fading effects due to varia 
tions in the Strength of received carrier Waves, 
Switch means adjustable to control the operation 
of said automatic means, and a common control 
member for simultaneously rendering Operative 
both said SWitch means and Said adjustable re 
Sistance. 

4. In a receiver as defined in claim 3, Said ad 
justable resistance including an intermediate tap 
and an adjustable element, Said common men 
ber being adapted to adjust Said SWitch means 
to position to render said automatic volume con 
trol means in Operative When said adjustable ele 
ment is connected to said tap. 

5. In a radio receiver, the COmbination. With a 
radio frequency amplifier, a detector, and an out 
put device, of receiver volume control means com 
prising a manually adjustable attenuator re 
sistance connected acroSS the detector output for 
regulating the audio frequency attenuation be 
tween the detector and the output device, means 
preceding the output device for amplifying re 
ceived signals, a device for controlling the ampli 
fying operation of Said amplifying means, and 
a common Control member for simultaneously 
operating said Controlling device and Said ad 
justable resistance. 

6. In a radio receiver, the combination with a 
radio frequency amplifier, a detector, and an out 
put device, of receiver volume control means 
comprising a manually adjustable resistance for 
regulating the audio transmission between the 
detector and the output device, means preceding 
the output device for amplifying received sig 
nals, a device for controlling the amplifying op 
eration of Said amplifying means, and a common 
control member for simultaneously operating 
Said controlling device and said adjustable re 
sistance, an automatic Volume control arrange 
ment for preventing effects due to variations in 
the strength of receiver carrier waves, a Switch 
means for controlling the operation of said auto 
natic arrangement, and said common member 
being arranged alternatively to actuate said con 
trolling device Or said Switch means. 

JOSEPH. W. MYERS. 
CART, E, AIKINS. 
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