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Claims. 
This invention relates to a new and novel re 

ceiving tube circuit arrangement which contains 
a first oscillation circuit which is detuned in 
reference to the incoming wave, while the plate 
circuit of the same tube contains a second oscil 
lation circuit tuned to the same frequency, and 
in series therewith is a third oscillation circuit 
which is tuned to the incoming wave. This cir 
cuit organization could also be combined with a 
push-pull scheme in which the grid of one tube 
is impressed with the sum total comprising the 
stray or interfering wave and the incoming 
Wave, while the grid of the Second tube is in 
pressed only with the stray wave. 

It is not always an easy matter to employ the 
customary ways and means successfully for re 
ducing aperiodic interference in radio frequency . 
telegraphy and telephony. It is of SOne assist 
ance to adopt methods of increasing the selec 
tivity, also to render the antenna directional in 
its characteristic. The ideal of interference 
elimination is not, however, attained by such 
methods. 
Accordingly, it is an object of my invention to 

provide a circuit arrangement which will more 
effectively eliminate stray interference of an 
aperiodic nature. 

It is another object of my invention to improve 
the signal-to-noise ratio in a receiving circuit. 

In carrying out my invention I preferably pro 
vide a first tuned circuit upon which the incom 
ing energy is impressed. This input circuit is 
Connected in a Conventional manner between the 
control grid and the cathode of an electron dis 
charge tube amplifier stage. The unconven 
tional method which I employ, however, is to 
tune the input circuit of this amplifier stage to a 
frequency different from that of the incoming 
signal frequency. I also tune the output circuit 
of this-amplifier stage by the use of two oscil 
latory or tank circuits which are series con 
nected between the cathode and anode of the 
tube. One of these tank circuits is tuned to the 
same frequency as the tuned input circuit. The 
other tank circuit is tuned to the incoming signal 
WaWe. 
Now, if aperiodic interference or stray waves 

happen to be impressed on such a circuit organi 
zation, they will excite the tuned grid circuit of 
the first tube at its natural frequency. In other 
words, the interference is transmitted in the 
form of an oscillation having the frequency to 
which the oscillation circuit on a certain reso 
nant portion of the grid circuit on the input tube. 
is tuned. If, then, the same impinges in the 

(C. 250-20) 
plate circuit which has been tuned to the iden 
tical frequency and which represents for this 
frequency a very high impedance, the entire drop 
of voltage for the interfering wave will occur in 
this resonant portion. I have found it advan 
tageous, therefore, to place a second resonant 
circuit in Series with the first resonant circuit 
and to tune this second circuit to the frequency 
to be received. The result is that practically no 
drop of potential of the interfering wave will 
take place. If, then, the frequency to be re 
ceived is taken off at the said second tank cir 
cuit, a receiving wave being practically free from 
Stray interference will be obtained. If, on the 
other hand, sinuous incoming waves happen to 
impinge upon the first tank circuit, forced oscil 
lations will be set up therein which are of the 
Same frequency as the incoming currents. These 
forced Oscillations, as well known in the art, are 
amplified by the tube, and they are made avail 
able across the terminals of the doubly tuned 
plate circuit of the tube which has been tuned 
to the incoming wave as above stated. 
Owing to the fact that one foregoes the chance 

of tuning the first oscillation circuit to the in 
coming wave, the received amplitude, to be sure, 
will be lower than in a case where the said oscil 
latory circuit is tuned to the incoming wave. 
However, since the stray amplitudes are at the . 
Same time attenuated to a substantially greater 
degree, it will be seen that the ratio between sig 
nal amplitude and stray amplitude (signal-stray 
ratio)-and this is the decisive factor in the 
operation of modern amplifiers-will be essen 
tially raised in the arrangement here disclosed. 
This invention will best be understood by re 

ferring to the accompanying drawing, in which: 
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Fig. 1 is a circuit diagram of this invention, 
showing the three oscillatory circuits; while 

Fig. 2 is a circuit diagram of a push-pull ar 
rangement employing rectifiers. 

Referring now in detail to the drawing: 
Figure 1 shows a tube circuit organization 

according to this invention which embodies the 
characteristic features of the invention. The 
grid circuit of the tube R, includes an oscillation 
circuit sf which has been set to the frequency fi 
having a value different from the incoming fre 
quency. The plate circuit contains an oscilla 
tion circuit s' which is also tuned to the fre 
quency f, and in series therewith is provided a 
Second Oscillation circuit s2 which is tuned to 
the incoming frequency f2. Across the terminals 

r of the said Second Oscillation circuit is taken of 
the signal frequency and the same is thence fed 
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2 
to other parts of the receiver. The oscillation 
circuit s2 is variable as known in the art in 
order that it may be adjusted to the particular 
frequency to be received. In order to make Sure 
so that frequency f2 will always be sufficiently 
far apart from frequency ff, the latter either 
may be chosen outside the range or wave band 
to be received with a given receiver apparatus, Or 
else the OScillation circuits may be SO coupled 
with each other that they will always be altered 
jointly so that the proper distance apart will be 
insured. For example, the tuning means may be 
mechanically coupled together as indicated dia 
grammatically in Figure 1. 
According to a further object of this invention, 

the circuit organization illustrated in Figure i, 
Whenever extremely strong stray signals are dealt 
with, may be expanded in so far as the stray fre 
quency alone as well as the interfering wave and 
the useful or signal frequency are jointly im 
preSSed each upon the grid of a tube, with the 
plate circuits of both tubes being connected push 
pull fashion. The tubes in this Scheme are used 
to operate as rectifiers so that in the plate circuit 
of one tube, as known in the prior art, either the 
Sum or the difference of signal frequency and 
stray frequency is produced, while in the plate cir 
Cuit of the other tube the Stray alone arises. 
The Superposition of both currents then results in 
the signal frequency alone. Experience has 
shown that such a push-pull scheme can be ad 
justed to any desired degree of exactness so that 
in this manner practically perfect elimination of 
interference is feasible; 

Figure 2 illustrates a circuit arrangement com 
prising the last named feature. Associated with 
the oscillation circuits in the plate circuit of the 
input tube is the grid circuit of tube R2 to which, 
as will be noted, only the stray wave is fed, while 
with the series scheme comprising both oscillation 
circuits the grid circuit of tube R3 is connected, 
the latter circuit thus being impressed with the 
aggregate signal and interference frequencies. 
What will then arise in the secondary circuit of 
the transformer Ue is only the signal frequency. 
The basic idea of this invention, as to the rest, 

is not confined to the exemplified embodiment 
hereinbefore described, in fact, it may be applied, 
for instance, also in cases where crystal or con 
tact type rectifiers are employed in lieu of the two 
tubes R2 and R3 which act as rectifiers. 

claim: 
1. An arrangement for eliminating interference 

in the reception of radio frequency signals com 
prising an electron discharge tube having a tuned. 
input circuit and an output circuit having therein 
two differently tuned oscillation circuits, said in 
put circuit and one of saidoscillation circuits 
being tuned to substantially the same frequency, 
and the other of said oscillation circuits being 
tuned to a different frequency at Which it reso 
nates with an incoming signal frequency. 

2. An arrangement according to claim 1 and 
having means for obtaining discrimination in the 
output energy from said tube in respect to the sig 
nal frequency versus other frequencies, said means 
being constituted by a unicontrol device for the 

2. 

the otherof said oscillation circuits being tuned 

2,176,218. 
tuned input circuit and the two said oscillation 
circuits in the output circuit. 

3. A receiving circuit to reduce undesired stray 
waves of radio frequency signals comprising a 
first oscillation circuit which is detuned with re 
spect to the frequency of a desired incoming wave, 
an electron discharge device having anode grid 
and cathode, the grid and cathode of said device 
being connected to said first oscillation circuit, a 

5 

Second and third oscillation circuit connected in 0 
Series with each other, at least one of which is 
tuned to the desired frequency to be received, and 
the other connected to the anode of Said electron 
discharge device. 

4. A receiving circuit to reduce undesired stray 5 
Waves of radio frequency signals comprising a 
first Oscillation circuit which is detuned with re 
Spect to the frequency of a desired incoming wave, 
an electron discharge device having anode grid 
and cathode, the grid and cathode of said device 20 
being connected to said first oscillation circuit, a 
second and third oscillation circuit connected in 
series with each other, at least one of which is. 
variable, the other being connected to the anode 
of said electron discharge device and detuned 2, 
with respect to the frequency of a desired incom 
ing Wave. 

5. An arrangement for eliminating interference 
in the reception of radio frequency signals com 
prising an electron discharge tube having a tuned 
input circuit and an output circuit having therein 
two differently tuned oscillation circuits, said in 
put circuit and one of said oscillation circuits be 
ing tuned to Substantially the same frequency and 

to a different frequency at which it resonates with 
an incoming signal frequency, and means for 

3. 

Simultaneously varying the tuning of each of said 
tuned circuits. 

6. An arrangement for eliminating interference 
in the reception of radio frequency signals com 
prising an electron discharge tube having a tuned 
input circuit and an output circuit having therein 
two differently tuned oscillation circuits, said in 
put circuit and One of said oscillation circuits be 
ing tuned to Substantially the same frequency and 
the other of said oscillation circuits being tuned 
to a different frequency at which it resonates 
with an incoming signal frequency, a rectifier 
connected to each of said oscillation circuits and 
means for combining the output from each of said 
rectifiers in phase opposition. 

7. A device for eliminating interference in the 
reception of radio frequency signals, an electron 
discharge tube amplifier stage having tuned in 
put and output circuits, said output circuit in 
cluding two differently tuned tank circuits, one of 
Said circuits being tuned to substantially the same 
frequency as said input circuit, and the other of 
Said tank circuits being tuned to the signal fre 
quency, a rectifier connected to each of said tuned 
circuits, means for impressing both stray fre 
quencies and signal frequencies on One of said 
rectifiers and means for impressing signal fre 
quencies only on the other of said rectifiers, and 
means for combining the output from each of 
said rectifiers in phase opposition. 
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