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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 
Signal. It has for its principal object the pro 
Vision of an improved apparatus and method 
of operation whereby the efficiency of the signal 
transmitting channel is varied or controlled to 
prevent the passage of noise impulses having an 
amplitude substantially in excess of that of the 
Signal. 

Various types of noise reduction Systems have 
been heretofore proposed or used. Some of 
these Systems have involved the use of means 
for balancing or neutralizing the effect of the 
impulses which tend to produce noise. Others 
have involved the use of means for short circuit 
ing, open circuiting, or otherwise controlling the 
transmitting efficiency of the signal channel dur 
ing the periods of the impulses which tend to 
produce objectionable noise. Many of these Sys 
tems have not been altogether satisfactory for 
the reason that they do not operate with Sufi 
cient accuracy or involve the use of unduly ex 
pensive and complicated means for segregating 
the noise impulses from the signal channel out 
put. 

In accordance with the present invention, 
these difficulties are minimized or avoided by the 
provision of an improved Systern including an 
electron Valve or tube arranged to function as a 
detector in the absence of noise impulses and to 
interrupt the signal channel in the presence of 
Such impulses. 
This invention Will be better understood from 

the following description when considered in 
connection with the accompanying drawing, and 
its Scope is indicated by the appended claim.S. 

Referring to the drawing: 
Fig. 1 is a Wiring diagram of a noise reduction 

System illustrating the invention, and 
Fig. 2 is a wiring diagram of a similar modified 

System. 
The System of Fig. 1 includes an intermediate 

frequency amplifier fo from which the desired 
signal is supplied to an audio frequency amplifier 

through (1) an intermediate frequency trans 
former including a primary winding 2 and a 
secondary winding 3, (2) the rectifying or de 
tecting electrodes 4 and 5 of an electron dis 
charge tube 6, and (3) a coupling including a 
condenser 7 and a resistor 8. It Will be noted 
that the tube 6 also includes a control grid 9 
and an anode 20 which, as hereinafter explained, 
function in response to noise impulses to arrest 
the rectifying action of the tube. 

(C. 250-20) 
The circuit by which these results are achieved 

includes (1) a resistor 2 which is shunted by a 
capacitor 22 and is connected to ground through 
an adjustable part of a resistor 23 shunted by a 
capacitor 24, (2) a resistor 25 which is shunted 
by a capacitor 26, is connected to the cathode 5 
through the intermediate frequency transformer 
Secondary 3 and its shunt connected capacitor 
2 and is connected through lead 28 to the ad 
justable tap of the resistor 23, and (3) a resistor 
29 provided With One terminal Which is Con 
nected to ground and with another terminal 
which is connected directly to the grid 9 and 
through a capacitor 30 to an intermediate tap of 
the secondary Winding 3. 
The operation of the System of Fig. 1 will be 

readily understood Without detailed explanation. 
Thus, when no audio signal or carrier is present, 
the voltage between the cathode 3 and the grid 
9 is adjusted by means of the resistor 23 which 

supplies a fixed direct current potential so that 
no plate current flows through the tube 6 and 
there is no voltage drop across the resistors 2 
and 25. Under these conditions, Small noise im 
pulses will tend to produce a voltage drop acroSS 
the resistors 2 and 25 due to the rectifying ac 
tion of the electrodes 4 and 3 and the flow Of 
the resulting rectified current through these re 
sistors. However, the Small noise impulses due 
to the voltage drop produced across the upper 
section of the radio frequency coil 3 also tend 
to raise the grid 9 to a positive voltage above 
the cut-off value, thus (1) permitting plate 
current to flow through the tube A6 and the re-. 
sistor 25, (2) raising the potential of the cathode 
5 due to the plate current flowing between the 

cathode and ground to a value at which little or 
no rectified current flows between the cathode 
and the electrodes 4 and 5, and (3) interrup 
tion of the supply of signal current to the audio 
amplifier f. 
When a signal is tuned in, the average drop 

across resistors 2 and 25 will each be one-half 
the peak voltage of the unmodulated carrier, a S 
suming the resistances of the resistors 2 and 25 
to be equal. This additional bias between the 
grid 9 and cathode 5 precludes the flow of 
plate current through the tube 6. The audio 
component of the drop across the resistor 25 is 
filtered off from the grid bias by the action of 
the resistor 29 and the condenser 39 and Will 
therefore not appear between the grid 9 and the 
cathode 5. Due to the fact that the capacitor 
30 is returned to a tap on the Secondary Winding 
3, producing one-fourth the effective intermedi 
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ate frequency input voltage between the grid 8 
and cathode 5, any modulation less than 100% 
will not cause plate current to flow. 

Noise impulses of an amplitude greater than 
this value will swing the grid 9 more positive 
than cut-off, plate current producing a large 
voltage drop in the resistor 25 will foW, and the 
rectifying action of the electrodes A 3 and 5 will 
be interrupted as previously explained. The 
audio output voltage will, therefore, drop to Zero 
during the period of the highest part of the noise 
impulse. 
The noise reduction system of Fig. 2 is similar 

to that of Fig. but differs therefrom in that 
it is adapted to produce full instead of One-half 
output. To this end one of the rectifier anodes 
is connected to ground through a resistor 3 and 
the other through a resistor 32, and the Second 
ary winding i3 is tapped to impress One-half 
the input voltage between the cathode and grid. 
This modification involves the use of a floating 
grid bias battery 33 which is not acceptable un 
der some conditions of operation. The capacitor 
34 is provided for by-passing the intermediate 
frcquency components and the capacitor 35 for 
by-passing the audio frequency component.S. In 
this modification of the invention, the resistance 
of the resistor 3 is made large as Compared to 
that of the resistor 25 in order to Secure gi'eater 
output of the detector. Its operation is other 
wise similar to that of the System of Fig. 1 and 
will therefore be readily understood Without de 
tailed description. 

1 claim as my invention: 
1. The combination of a signal channel, all 

electron discharge device provided With detector 
electrodes including a cathode and With a grid 
and anode operatively associated With Said 
cathode, a resistor common to the detector and 
anode circuits of said device providing a posi 
tive voltage on the cathode with respect to the 
anode for interrupting the operation of Said de 
tector circuit in response to impulses of 8, pre 
determined range of amplitudes. 

2. The combination of a signal channel, all 
electron discharge device provided with detector 
electrodes including a cathode and with a grid 
and anode operatively associated With Said 
cathode, means for applying a Signal between 
said detector electrodes, and means connected be 
tween said electrodes and between said cathode 
and anode providing a positive Voltage on the 
cathode with respect to the anode for interrupt 
ing the current of said detector electrodes in re 
sponse to impulses of a predetermined range of 
amplitudes. 

3. The combination of a Signal channel, an 
electron discharge device provided With detector 
electrodes including a cathode and With a grid 
and anode operatively aSSociated With Said 
cathode, means for applying a Signal between 
said detector electrodes, means connected between 
said electrodes and between said Cathode and 
anode providing a positive voltage on the cathode 
with respect to the anode for interrupting the 
current of said detector electrodes in response to 
impulses of a predetermined range of amplitudes, 
and means for filtering said Signal fron Said in 
terrupting means. 

4. In a signal amplifying channel for modul 

lated signals, the combination of a diode rectifier 
having a cathode and an anode, anplifier elec 
trodes comprising a second anode aSSociated With 
said cathode and a control grid interposed there 
between for the control of anode current through 
said second anode, a signal input circuit compris 
ing a tuning inductance connected between the 
catinode and the dicce ancde, means for uning 
said inductance to a predetermined cariier wave, 
a diode rectifier output resistOi comprising Sub 
stantially equal resistor elements connected in 
series between said tuning inductance and the 
diode anode, means for providing an adjustable 
source of biasing potential between said resistors 
and ground, means including a coupling in 
pedance connected between the control grid and 
ground through which said biasing potential is 
applied to said grid with respect to the cathode, 
and a capacitor providing a couping between a 
tap point on Said tuning inductance and Said 
control grid fo: applying tiereto Signal inpulses 
of a precieteriained range of amplitudes. 

5. In a modulated carrier wave signal anplify 
iing channel, the coin bination Cf an electron dis 
charge device including a cathode, a diode recti 
fier anode associated thereWitt, an araplifier anode 
electrode associated therewith and a control grid 
interposed between said last naired 2.i.acde and the 
cathode, inneans for 3:oviding a tuned input, cir 
cuit for applying riod lated cai'i'iei Wave 3. 
noise inpuise signals batWeen the cathode and 
the diode anode, means providing a diode out 
put resistor between said input circuit and the 
didde anode having a center tap connection for 
the control grid, neains providing a CCuiping in 
pedance and an adjustable negative biasing po 
tential for Said control grid between said center 
tap connection and said grid, whereby the ampli 
fier anode current nay a reduced Substantially 
to Zero, aliad means including a tap connection on 
Said input circuit fo: Said control grid for apply 
ing theireto a portion of the signal and impulse 
Voltages in said turned circuit in predeteriained 
relation to the potential across said output re 
Sistor in response to received signals and Signal 
impulses of a predetermined iaige of anapiitudes. 

6. In an internediate frequency amplifier, a 
noise reducing Systern comprising in combination 
an amplifying tube having a cathode, a control 
giid, an anode and an auxiliary electrode a S 
Sociated With the cathode, an intermediate fre 
gluency anplifier coupling transforiner inaving a 
secondary connected in circuit With said cathode 
and the auxiliary anode electiode, a resistor ele 
inent connected between said secondary and said 
auxiliary anode electrode, means providing a 
positive potential or Said cathode with respect to 
ground having a positive tap connection on said 
resistor elerient, a resistor connected bsetween 
Said control grid and ground, means for coupling 
the grid terminal of last-named resistor to said 
Secondary for applying Signals thereto and for 

f Sai se through 
said resistor element to raise the cathode to 3, 
positive potential With raspect to the auxiliary 
anode electrode in response to signals exceeding 
a predetermined amplitude, thereby to interrupt 
the detecting action of said tube. 
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