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This invention relates generally to radio 
signaling, and more particularly to appa 
ratus and methods useful in receiving sys 
tems. 
An important object of the invention is 

to reduce interference of any intensity, with 
the reception of radio signaling, due to 
what is known as “static' or to any undesir 
able waves radiating from other sources, and 
to accomplish this result by a means which 
is simple both in construction and opera 
tion. 
Another important object of the inven 

tion is to provide a means for obtaining 
a high degree of selectivity in receiving sys 
tems, and especially in those employing sin 
gle circuit resonance systems. 
These and other objects and advantages 

are attained by neutralizing all of the un 
desired oscillations received, by coupling to 
the tuned antenna circuit an opposing feed 
back circuit, and to that a resonance cir 
cuit tuned to the desired frequency, thus 
neutralizing or reducing any effect of 
such undesirable oscillations on the plate 
or utilization circuit, and selectively per 
mitting the oscillations of the desired fre 
quencies to affect the responsive device, in 
the utilization circuit. . . . . 

Broadly, the principles of the invention 
rest upon the neutralization of oscillations 
in the input circuit by means of a negative 
feed-back thereof, by which their effect in 
the utilization circuit is greatly reduced and, 
by employing a resonance circuit conduc tively or inductively coupled to the negative 
feed-back plate circuit inductance tuned to 
oscillations of the desired frequencies. 
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In a typical embodiment of the invention 
the desired results are achieved by employ 
ing in the tuned antenna circuit an induc 
tance coupled to an inductance in the plate 
circuit of a detector device in the utiliza 
tion circuit, in which latter circuit the re 
ceived oscilaltions are negatively fed back 
to the input circuit, neutralizing impressed 
oscillations of all frequencies and other char 
acteristics, and using in inductive relation 
to the negative feed-back inductance a res 
onance circuit which, when tuned to the de 
sired frequency, prevents the neutralization 
of the oscillations of that wave length, due 
to the fact that the negatively directed en 
ergy which would otherwise be induced in 
to the input circuit from the resonance cir: 
cuit is, instead, induced into this tuned 

resonance circuit thereby reducing the effec 
tive inductance of the negative feed-back 
coil, thus permitting those oscillations to dis 
charge through the plate or utilization cir- 60 
Cit. - 

The principles of the invention will be 
further apparent from the accompanying 
drawings which illustrate diagrammatically 
certain practical embodiments thereof. In 65 
these drawings, - Fig. 1 is a diagrammatic showing of a 
single circuit receiving system embodying 
the invention. Fig. 2 illustrates an appli. 
cation of the principles of the invention to 70 a receiving system employing amplification 

e8.S. . w 

Referring to the drawings in detail, C 
is a condenser for tuning to resonance the 
antenna-ground circuit with inductance L 75 
connected therein. T represents a vacuum 
tube device in the system, B, and B being 
batteries respectively for energizing the 
tube filament and for maintaining a poten 
tial between the filament and the plate, R 80 
being a variable resistance in the filament 
circuit and P and C respectively repre 
Senting a telephone receiver and a condens 
er in the utilization circuit. C is a bypass 
condenser and La an inductance coil in the 85 
plate circuit in which the current is fed 
back.negatively with respect to the coil in 
the input circuit. Coupled to inductance 
La is inductance L, in a resonance circuit 
tuned by condenser C. In Fig. 2 L and L. 90 
are respectively the primary and secondary 
elements of an audio frequency transformer 
in an amplification circuit. 

In operation, the antenna-ground circuit 
is tuned to resonance, and as oscillations, in- 95 
cluding those due to static and other sources, 
are impressed upon the tube control element 
they produce equivalent yariations in the 
plate circuit through which the received os 
cillations are fed back through inductance 100 
is in a direction opposed to that of the 
oscillations in the input circuit, which are 
thereby neutralized, any response thereto be 
ing thus greatly reduced. But when the 
resonance circuit, to which the feed-back los 
circuit is coupled through inductance L, is 
tuned to the desired frequency, the fed back 
oscillations of that frequency are absorbed 
in that circuit and the energy thereof is 
prevented from being fedback in the plate 110 
circuit in the negative directions; so that 
there is response thereto in the translating 
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device, the telephone receiver IP. This re 
sponse is only as to oscillations of the fre 
quency to which the resonance circuit is 
tuned, all forced oscillations, except that of 
the same frequency, and other interference, 
being reduced by the opposed relation be 
tween the oscillations in the input circuit 
and the fed back oscillations of the output 
circuit. . 

The operation of the invention as shown 
in Fig. 2 is the same as of that shown in 
Fig. 1, except that the output circuit energy 
is applied to the audio frequency trans 
former for multistage amplification, which 
also applies where radio frequency ampli 
fication is employed. 
What claim is: 
1. In a radio signaling system, the com 

bination, with a resonant grid circuit upon 
which high frequency oscillations are in 
pressed, of a plate or output circuit arranged 
to feedback in opposite polarity to the in 
pressed oscillations in said resonant grid 
circuit, and of a third circuit coupled to said 
output circuit and adapted to be tuned to 
resonance with oscillations of the desired frequencies. 

2. In a radio receiving system, the com 
bination, with a resonant grid circuit upon 
which radio oscillations of high frequency 
are impressed, of a plate or output circuit 
arranged to feed the oscillations back to the 
resonant grid circuit in reverse to those 
oscillations, of a third circuit coupled to said 
plate or EE circuit and means for selec: tively absorbing oscillations of the desired 
frequencies from said output circuit. 
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3. The method of detecting high-fre 

quency electrical osciliations impressed upon 
a resonant grid circuit electrically connected 
in a radio receiving system with the control 
element of a vacuum discharge device, hav 
ing a cathode, a control element and 8 plate 
element, the cathode and plate elements being 
connected by an external circuit, and having & 
another circuit coupled to the external cir 
cuit, which consists in negatively feeding 
back the oscillations in the cathode-plate cir 
cuit from said device to the grid circuit and 
tuning a circuit coupled to the cathode-plate 
circuit, to resonance with desired high fre 
quency oscillations. 

4. The method of detecting high-fre 
quency electrical oscillations impressed upon 
a resonant grid circuit connected in a radio 

4) 

$85 
receiving system with the control element 
of a vacuum discharge device, having a 
cathode, a control element and a plate ele 
ment, said cathode and plate elements being 
connected by an external circuit, and having 
another circuit coupled to the external cir 
cuit, which consists in causing the oscilla 
tions in said resonant grid circuit to be 
neutralized by negatively feeding back to 
the resonant grid circuit the fia in 
the cathode-plate circuit and tuning a cir 
cuit coupled to said cathode-plate circuit, to 
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resonance with the impressed oscillations of 
the desired fing V 
Signed at New York city in the county 

of New York and State of New York this 
14th day of June A. D. 1924. 

SAMUEL RUBEN. 
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