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The object of the invention is to regulate, or 

vary, the audio band width of a receiver appa 
ratus as a function of the incoming carrier field 
intensity. The basic purpose of such regulation, 
known in the prior art, is to SuppreSS or lessen, 
in receiving long-distance stations with a feeble 
signal, the disturbing noises included in the 
band of high audio frequencies. 

It has been suggested previously to provide an 
audio amplifier tube subject to “forward' vol 
ume control potential action with negative feed 
back which is operative only for the high audio 
frequencies so that, in a positively acting man 
ner, the higher audio frequencies are suppressed 
more markedly than in local reception as a re 
sult of higher amplification, or gain, of the con 
trolled audio tube in distant signal reception. 
Now, according to this invention a particularly 

effective regulation is secured by feeding the 
audio potential to the control grid of a tube 
serving to amplify a regulation potential, espe 
cially the amplifier system of a tuning indicator 
tube, and by deriving the said potential from 
the plate circuit of the regulator potential an 
plifier tube and using it for negative feedback. 
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In this manner, on the one hand, the influence 
of the regulator potential on the band Width is 
made more intense, while, on the other hand, 
there result particularly high maximum nega 
tive feedback potentials. - 

In the appended drawing, showing Such a cir 
cuit scheme by way of example, there is shown 
a double diode tube W1 and the regulated audio 
tube W2. The latter is controlled by means of 
the regulator potential obtained in the right 
hand diode. The tuning indicator tube is V3, 
and the screen grid type of power tube is W4. 

- The indicator tube W3 is fed through the resist 
ances R2, R3 with an AVC. potential taken off 
across Ri, and the potential is Snoothed by con 
denser C3 so as to act as an indicator control 
quantity. The tube V3 may be of the 6E5 type. 
The voltage across R1 is proportional to the car 
rier amplitude. Rii is a high-ohm resistance in 
cluded in the screen grid circuit of the power 
tube V4 across which an audio alternating po 
tential arises. 

of the indicator tube W3. This alternating po 
tential, which also arises across the resistance 
R5 after amplification in the indicator tube, re 
sults in a potential across resistance R5. The 
amplified potential is transferred to the grid cir 
cuit of the audio tube V2 through condenser C2. 
C1 and C2 are so proportioned that the negative 
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This alternating potential is ap-. - 
plied through condenser C1 to the regulator grid 
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feed-back will be operative predominantly for 
the highest audio frequencies, particularly in the 
range of 9 kilocycles (kc.). So far as the other 
circuit elements are concerned, the problem of 
Constants is immaterial and they have no new 
significance. Hence, these elements in so far 
as they appear in the drawing are devoid of no 
tations or symbols. - 
The negative feedback potential is intention 

ally taken from the screen grid circuit of tube 
W4 rather than from the plate circuit. For it 
will be understood that the plate circuit contains. 

... a 9 kc. trap, or stopper circuit, Sip which, if the 
negative feedback potential were derived from 
the plate, would have the effect that, for these 
frequencies, also the negative feedback potential 
is of a minimum value, not to mention this fur 
ther difficulty that, if the said potential were: 
taken from the plate circuit, undesirable phase. 
shifts might be occasioned under certain circum 
stances because of the inductive load thereof. 
By the Way, the attempt or plan to take the nega 
tive feedbackpotential from the plate of the pre 
ceding tube V2, if V3 is employed at the same 
time, is impracticable on the ground that this 
would mean the production of regeneration 
rather than negative feedback. in other Words, 
it is not merely for the sake of amplification, but 
also to insure the proper phase angle, that tuba 
V4 is also included in the scheme. . 

in lieu of the resistance R7 shown in the draw 
ing, it is possible also to use a resistance with 
requency effect, more particularly a choke-coil 
or a resonance, circuit tuned to the high fre 
quencies. In fact, this offers an advantage, first, 
because this restricts the negative or reverse 
feedback still more to the high frequencies. In 
other words, the slope of the band width curve is 
made Steeper. in the second place, an appre 
Ciable frequency-dependent resistance in the 
Screen grid lead inheres action on the amplifica 
tion factor of the tube under conditions being a 
function of the frequency seeing that such 
Screen grid alternating potentials as will arise 
produce a negative feedback effect. In other 
words, the frequencies used for the reverse feed 
back are taken from the end or power tube in 
such a way that the gain of the power tube for 
these frequencies is at the same time reduced. 
It will thus be seen that a circuit element which 
is a function of the frequency instead of resist 
ance R7 resultS in a multiplicative action upon 
the frequency characteristic or response. How 
ever, the use of this effect is of practical sense 
only if a parallel resonance circuit tuned to 9 kc. 
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is included in the screen grid lead, since the 9 
kc. Stopper circuit may be operative both for 
long distance as Well as in local signal recep 
tion, whereas general suppression of the high 
frequencies by direct screen grid reverse feed 
back is not desirable; for this is not subject to 
automatic Volune control action and is there 
fore constantly operable. If the resonance cir 
cuit connected in lieu of resistance Ri should 
happen to exhibit a tendency towards phase 
shift, this would have to be offset by a counter 
acting phase shift in the next reverse feedback 
path. 
What is claimed is: 
1. In a radio receiver of the type provided 

with a source of audio-modulated carrier waves, 
a detector for producing audio voltage from the 
Waves, an audio amplifier for the audio voltage 
and a visual current indicator tube the improve 
ment which comprises means for impressing am 
plified audio voltage upon said indicator tube, 
means impressing the audio voltage output of 
the indicator tube upon the input of said ampli 
fier, in degenerative sense, and means responsive 
to carrier amplitude variation for varying the 
gain of the indicator tube. . 

2. In the receiver of the type provided with a 
demodulator of sound modulated carrier waves, 
an audio amplifier network having input termi 
nals coupled to said demodulator, a tuning in 
dicator tube of the type having a control elec 
trode, an output electrode and a fluorcescent 
target; the improvement which comprises means 
responsive to the amplified audio output of said 
audio amplifier for varying said indicator. tube 
control electrode potential, means for feeding 
amplified audio potential, developed in the out 
put electrode circuit of said indicator tube, to 
the input terminals of the audio amplifier and 
carrier-responsive means for regulating the mag 
nitude of said amplified audio potential. 

3. in the receiver of the type provided with 
a detector of modulated carrier waves, an audio 
amplifier network having input terminals cou 
pled to said demodulator, a resonance indica 
tor tube of the type having a control electrode 
controlled by carrier-responsive voltage, an out 
put electrode and a fiuorescent target; the in 
provement which comprises means utilizing the 
samplified audio output of said audio amplifier 
for varying said indicator tube control electrode 
potential, and means for feeding amplified audio 
potential developed at the output electrode of 
said indicator tube to the input terminals of 
the audio amplifier. - 

4. In an audio amplifier system comprising 
at least two audio amplifier tubes arranged in 
cascade, the last tube including a positive out 
put element and an auxiliary control element, 
a resistive element in circuit with the auxiliary 
element for developing amplified audio voltage 
therea cross, audio utilizing means in circuit with 
the output element of the last tube, means in 
cluding an amplifier tube to feed the audio volt 
age developed across said resistive element to 
the input electrode of the first audio tube in 
degenerative phase, and automatic volume con 
trol means to vary the control electrode volt 
age of said amplifier tube. 
5. In the radio receiver of the type provided 
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with a demodulator of sound modulated carrier 
Waves, an audio amplifier network having input 
terminals coupled to said demodulator, a tun 
ing indicator tube of the type having a con 
trol electrode, an output electrode and a fiuo 
rescent target; the improvement which con 
prises means responsive to the amplified audio 
output of Said audio amplifier for controlling 
Said indicator. tube control electrode: potential, 
automatic volume control means to vary the said 
control electrode voltage, and means for de 
generatively feeding amplified audio potential 
developed in the output electrode circuit of said 
indicator tube to the input terminals of the 
audio amplifier. 

6. In the receiver of the type provided with 
a demodulator of Sound modulated carrier waves, 
an audio ampifier network having input termi 
nals coupled to said demodulator, a tuning in 
dicator tube of the type having a control elec 
trode, an output electrode and a fluorescent tar 
get; the improvement which comprises means 
responsive to the amplified audio output of said 
audio amplifier for controlling said indicator 
tube control electrod potential, means for de 
generatively feeding amplified audio potential 
developed in the output electrode circuit of said 
indicator tube to the input terminals of the 
audio amplifier, and carrier-responsive means 
for regulating the intensity of the degenerative 
potential. 

7. In an audio amplifier system comprising 
at least two audio amplifier tubes arranged in 
Cascade, the last tube including a positive screen 
grid element, an impedance in circuit, with the 
Screen grid element for developing amplified 
audio. Voltage therea, cross, means in circuit. With 
the output electrode of the last tube tuned sub 
Stantially to nine kilocycles, means to feed the 
audio Voltage developed across said impedance 
to the input electrode of the first audio tube 
in degenerative phase, and means for controlling 
the magnitude of the degenerative voltage in a 
Sense to minimize response at frequencies above 
Said nine kilocycles. 

8. In the receiver of the type provided with a 
demodulator of Sound modulated carrier waves, 
an audio amplifier network having input termi 
nals coupled to said demodulator, a second audio 
tube provided with a screen circuit, a tuning 
indicator tube of the type having a control elec 
trode, an output electrode and a fluorescent 
target; the improvement which comprises means, 
ieSponsive to the amplified audio output de 
Veloped across the screen circuit of said second 
audio tube for controlling said indicator tube 
control electrode potential, means for degenera 
tively feeding amplified audio potential developed 
in the output electrode circuit of said indicator 
tube to the input terminals of the audio, ampli 
fier, and means responsive to said carrier waves 
for controlling the magnitude of said degenera 
tive potential. 

9. An audio amplifier System as described in 
claim 4 wherein said audio utilizing means in 
cludes a nine kilocycle trap. and wherein said 
resistive element is tuned to substantially nine 
kilocycles. 
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