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This invention relates to the reduction of noise 
Such as that produced in radio receivers and like 
apparatus by impulses extraneous to the desired 
Signal, and has for its principal object the pro 
vision of an improved apparatus and method of 
Operation whereby the undesired effects of such 
extraneous or noise producing impulses are min 
imized or eliminated. 
A further object is to provide an improved 

noise impulse eliminator which operates to elimi 
nate noise impulses of an amplitude lower than 
that of the signal as well as those which are of 
greater amplitude than that of the signal. To 
this end, there is provided in parallel with the 
Signal channel a control channel wherein the 
carrier is eliminated and the noise impulses thus 
Segregated from the signal impulses are so modi 
fied and utilized as to cancel the noise impulses 
from the signal channel irrespective of the rela 
tive amplitudes of the noise and signal impulses. 
More particularly, the invention involves the 

amplification of the signal and noise impulses to 
a relatively low level, such as one volt, and the di 
version of a part of these impulses into a control 
channel where (1) the carrier is eliminated by a 
wave trap, (2) the noise impulse is converted into 
two impulses of opposite phase, (3) the first of 
these converted impulses is utilized to eliminate 
the second converted impulse and (4) the first 
converted impulse is modified as to amplitude, 
shape and phase and is introduced into the signal 
channel to cancel the noise component of the Sig 
na. A modified form of the invention somewhat 
less satisfactory than that just described involves 
the elimination of the carrier in the control cir 
cuit, the doubling of the noise impulse frequency 
in the control and signal channels and the con 
bination of these doubled frequency or second 
harmonic impulses in Such phase and amplitude 
relation that they cancel one another at the out 
put of the signal and control channels. 
The invention will be better understood from 

the following description when considered in con 
nection with the accompanying drawings and its 
scope is indicated by the appended claims. 

Referring to the drawings, 
Figure 1 is a wiring diagram of a preferred em 

bodiment of the invention, 
Figures 2 to 4 are explanatory curves relating 

to the Operation of the System of Fig. I, 
Figure 5 is a wiring diagram of a modified form 

of the invention, and 
Figures 6 and 7 are explanatory curves relating 

to the operation of the system of Fig. 5. 
The system of Fig. 1 includes an intermediate 

(C. 250-20) 
frequency input stage O which is coupled 
through a transformer to the first stage. 2 of 
a signal channel and the first stage f3 of a con 
trol channel. It is preferred that the stage Obe 
designed to operate with an output level of rela 
tively low value. Such as One volt or the like. 
The signal channel includes a subsequent 

amplifier stage 4 and a detector stage 5 which 
are coupled together through a transformer 6 
and capacitors and 8. Into the high voltage 
primary terminal of the transformer 6 is intro 
duced the control inpulses by which the noise im 
pulse component is balanced out of or eliminated 
from the signal before the signal reaches the de 
tector 5. 
The stage 3 of the control channel is followed 

by a sharply tuned wave trap 9 -20-20A which 
eliminates the carrier and converts the noise im 
pulse (Fig. 3) into adjacent impulses (Fig. 4) 
Which are 180 degrees out of phase. Due to the 
fact that the wave trap 9-20 involves resistance 
cancellation, it functions to reject the carrier 
With a high degree of selectivity, as shown in Fig. 
2. The functioning of resistance cancellation in 
Wave rejectors is explained in detail in my article 
entitled "M-derived band pass filters with re 
Sistance cancellation' published in the RCA Re 
view, October, 1936. 
The control channel stage 2 transmits the 

first noise impulse lobe (Fig. 4) through its out 
put circuit transformer 22 to the following stages 
of the control channel and also functions to re 
flect this same noise impulse lobe or wave train 
backwards through a detector 23 and a timing 
network 24 to the output control grid of the stage 
2 with the propertime delay to prevent the pas 
Sage of the second noise impulse lobe or wave 
train (Fig. 4) by biasing the grid to cut-off for 
the duration of the lobe. 
The resonant stages 25, 26, and 27 serve to de 

lay the wave train and to increase its duration. 
Circuit 27 gives a manual adjustment of the phase 
of the Wave train. The selectivity characteristics 
of circuits 25, 26, and 2 are so chosen that the 
noise Wave train transmitted by this path corre 
Sponds to that passed by the other channel, in 
time of occurrence, time of duration, and shape 
of envelope but With opposing phase as the two 
channels are reunited in transformer 6. Since 
the control impulses are thus independently 
phased and shaped in the control circuit, it will 
be apparent that noise impulses of a range of 
levels extending above and below that of the sig 
nal are readily eliminated by this system. 
The System of Fig. 5 is similar to that of Fig. 1 
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2 
in some respects but differs therefrom in that it 
includes means for doubling the frequency of the 
noise impulses in the signal and control channel 
paths and for bringing these doubled frequency 
noise impulses together in such a phase and am 
plitude relation that they cancel one another. 
In this system, the stage 2 of the signal chan 

nel is followed by a network 27 which determines 
the phase of the impulses at the input terminals 
of the stage 4. The output circuit of stage 4 
feeds through a frequency doubler 28 to the last . 
signal channel stage 29. The control channel of 
the system of Fig. 5 differs from that of Fig. 1 in 
that the oppositely phased noise impulse lobes or 
wave trains (Fig. 6) appearing at the output of 
the wave trap 9-20 are fed through a stage 30 
and a frequency doubler 3 to a stage 32 which 
functions with the signal channel output stage 
29 to cancel the double frequency noise impulses 
in which the succeeding lobes are of the Same 
phase as indicated by Fig. 7. As in the case of 
the system of Fig. 1, the absence of the carrier 
in the control channel makes it possible to de 
termine the amplitude and phase of the control 
impulses so that the noise impulses are balanced 
out irrespective of the level of the signal. 
I claim as my invention: 
1. The combination of a source of noise im 

pulses superimposed on a modulated high fre 
quency carrier, and signal and control channels 
connected in parallel to said source, said control 
channel including a sharply tuned wave trap for 
rejecting said modulated carrier and converting 
said noise impulse into similar successive Wave 
trains of opposite phase, means for modifying the 
phase relation between said. Wave trains, and 
means for introducing the output of said Control 
channel into said signal channel. 

2. The combination of a source of noise im 
pulses superimposed on a modulated high fre 
quency carrier, and signal and control channels 
connected in parallel to said source, said control 
channel including a sharply tuned Wave trap for 
rejecting said modulated carrier and Converting 
said noise impulse into Similar successive Wave 
trains of opposite phase, means for modifying 
the phase relation between said Wave trains, 
means for introducing the output of said control 
channel into said signal channel, and means for 
adjusting the phase relation between the noise 
impulses of said channels. 

3. The combination of a Source of noise in 
pulses superimposed on a modulated high fre 
quency carrier, a signal channel connected to 
said source and provided with an output stage, 
and a control channel connected to said Source 
and provided with means for rejecting said modul 
lated carrier and converting said noise impulse 
into similar successive wave trains of opposite 
phase, means for utilizing the first of said wave 
trains to cancel the Second of said Wave trains, 
means for adjusting the amplitude and phase of 
the first of said Wave trains, and means for intro 
ducing said adjusted wave train into the input cir 
cuit of said output stage. 

2,113,212 
4. The combination of a source of noise in 

pulses superimposed on a modulated high fre 
quency carrier, and signal and control channels 
connected in parallel to said source, said control 
channel including means for rejecting said modul 
lated carrier and converting said noise impulses 
into similar successive wave trains of opposite 
phase, means including a detector and delay net 
work for causing the first of said wave trains to 
cancel the second of said wave trains, means for 
adjusting the amplitude and phase of the first 
of said wave trains, and means for introducing 
said adjusted Wave train into Said signal channel. 

5. The combination of a Source of noise in 
pulses superimposed on a modulated high fre 
quency carrier, and signal and control channels 
connected in parallel to said Source, said control 
channel including a sharply tuned wave trap for 
rejecting said modulated carrier and converting 
said noise impulses into similar successive wave 
trains of opposite phase, means including a de 
tector and timing network for causing the first of 
said wave trains to cancel the second of said wave 
trains, means for adjusting the amplitude and 
phase of the first of Said wave trains, and means 
for introducing said adjusted wave train into a 
detector input circuit of said signal channel. 

6. The combination of an intermediate fre 
quency amplifier adapted to transmit noise and 
Signal impulses, signal and control channels con 
nected in parallel to the output of said amplifier, 
said signal channel including a detector provided 
With an input circuit and said control channel 
including means for rejecting said modulated car 
rier and converting said noise impulse into suc 
cessive Wave trains of opposite phase, means for 
causing the first of said wave trains to cancel the 
Second of said Wave trains, means for adjusting 
the amplitude and phase of the first of said wave 
trains, and means for introducing Said adjusted 
Wave train into the input circuit of Said detector. 

7. The combination of a source of noise im 
pulses superimposed on a modulated high fre 
quency carrier, signal and control channels con 
lected in parallel to Said source, said control 
channel including means for rejecting said modu 
lated carrier and converting said noise impulses 
into similar successive wave trains of opposite 
phase, said signal and control channels including 
frequency doubling means, and means for com 
bining the outputs of said channels. 

8. The combination of a source of noise im 
pulses superimposed on a modulated high fre 
quency carrier, signal and control channels con 
nected in parallel to said source, said control 
channel including means for rejecting said modul 
lated carrier and converting said noise impulses 
into similar successive wave trains of opposite 
phase, said signal and control channels including 
frequency doubling means, means for combining 
the outputs of said channels, and one of said 
channels including means for adjusting the phase 
relation of said outputs. 
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