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Patented Mar. 28, 1939 

UNITED STATES 

2,151,775 

PATENT OFFICE 
2,151,775 

REDUCTION OF NOSE 

Winfield R. Koch, Merchantville, N.J., assignor 
to Radio Corporation of America, a corpora 
tion of Delaware 

Application May 29, 1936, serial No. 82,417 
8 Claims. 

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 provision of 
an improved apparatus and method of opera 
tion whereby the efficiency of the signal trans 
mitting channel is varied or controlled to prevent 
the passage of noise impulses having an ampli 
tude Substantially in excess of that of the signal. 

Warious 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 im 
pulses which tend to produce noise. Others have 
involved the use of a remotely located antenna, 
a limiter or peak clipper, special transmission cir 
cuits or means for short circuiting, open cir 
cuiting or otherwise controlling the transmitting 
efficiency of the signal channel for the duration 
of the impulses which tend to produce objection 
able noise. 
Some of these systems have not been alto 

gether satisfactory for the reason that they are 
complicated and expensive or are not effective 
to reduce the noise to a point where it is un 
objectionable. In accordance with the present 
invention, these difficulties are obviated or mini 
mized by the provision of an improved circuit 
arrangement and method of operation whereby 
relatively high level noise impulses are caused to 
impair the transmitting efficiency of a radio re 
ceiver detector or are utilized to vary the load 
of the detector. 
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 amended claims. 

Referring to the drawings: 
Fig. 1 is a wiring diagram of a noise reduction 

system including a control circuit provided with a 
pentode electron discharge device which operates 
in response to relatively high level noise im 
pulses to reduce the control potential of a signal 
channel diode detector and audio frequency 
amplifier, 

Fig. 2 is a similar wiring diagram which dif 
fers from that of Fig. 1 in that grid control 
potential is applied to the pentode tube through 
means including a voltage doubler and an im 
pedance device is provided in the detector cathode 
circuit for more effectively suppressing the noise, 

Fig. 3 is a wiring diagram similar to that of 
Fig. 2, from which it differs in respect to the 
location of its ground terminal and to the pro 
vision of a diode detector amplifier grid resistor 

(C. 250-20) 
for keeping a negative potential on the grid, and 

Figs. 4 and 5 are wiring diagrams which are 
respectively similar in Some respects to those of 
SigS. 1 and 2, but differ therefrom in that the 
noise Suppressing control potential is applied di 
rectly to a pentode detector instead of to the 
detector through a pentode located in a separate 
control channel. 
The system of Fig. 1 includes an intermediate 

frequency amplifier C from which signal im 
pulses are applied to the diode detector electrodes 
- 2 of a diode detector and audio amplifier 

i3. The high potential side of the audio fre 
quency output circuit is indicated at 4, and 
plate potential for operating the various tubes of 
the signal and control channels is derived from 
a resistor 5 connected between the B supply 
terminals 6 and 7. It will be noted that the 
diode detector -2 is provided with a resistor 
i3 shunted by a capacitor. 9, and with a resistor 
26 connected in the circuit of its control grid 2. 
The control or noise Suppression channel in 

cludes a secondary Winding 22 associated with the 
detector input transformer 23, a diode detector 
24, a pentode tube 25 arranged to have its grid 
potential controlled by the output of the diode 24, 
a resistor 26 connected in the plate circuit of 
the pentode 25, and a diode 2 interposed between 
the low Voltage terminal of the resistor 26 and 
the audio frequency amplifier grid 2. 
In the absence of noise impulses, signal im 

pulses are detected by the diode -2, amplified 
by the audio frequency amplifier 3 and supplied 
between the terminal 4 and the ground terminal 
in the usual manner. So long as the noise im 
pulses are relatively low, the electrodes of the 
diode 2 are maintained at substantially the same 
voltage. Rectification is prevented as the im 
pedance of the rectifier is high and no current 
flows. When the level of the noise impulses 
becomes relatively high, however, the potential 
drop of the diode circuit resistor 28 increases, 
the pentode 25 is biased to cut-off, the potential 
drop of the resistor 26 decreases, current is trans 
mitted through the diode 27, and the grid 2 
effectively shunted to cathode 2 by the relatively 
low impedance of the path including diode 2 
and resistor 26. Under this condition, practically 
all the voltage of the noise impulse will be dis 
sipated in resistor 20, which is of relatively high 
resistance, and only a Small part of the noise 
impulse voltage will be impressed on the grid 2. 
The level at which the suppressor action begins. 
may obviously be controlled by changes in the 
fixed bias, plate or screen grid voltage of the 
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2 
pentode 25, by changes in the fixed bias of the 
diode 24, or by other suitable adjustments of the 
circuit. 
The system of Fig. 2 differs from that of Fig. 1 

in that (1) the diode 24 is replaced by a voltage 
doubling rectifier 30 which is connected through 
a capacitor 3 to the high voltage secondary 
terminal of the input transformer 23; and (2) a 
resistor 32 shunted by a capacitor 33 is connected 
in the cathode lead of the diode detector audio 
amplifier 3. As will be readily understood, the 
voltage doubling rectifier 39 provides a more 
convenient and more effective control than the 
diode 24 of Fig. 1, and the cathode lead resistor 
32 is effective to control the average potential 
drop of the resistor 8, so that, for low percentage 
modulation signals, the noise Suppression will be 
more effective, the surges being repressed in the 
downward as well as in the upward direction. The 
operation of the system of Fig. 2 will be readily 
understood in view of the previous explanation 
in connection with Fig. . 
The system of Fig. 3 differs from that of Fig. 2 

in that the pentode 25 is replaced by a triode 40, 
and a resistor 4 is connected in the grid circuit 
of the diode detector audio frequency amplifier 
3 for preventing a positive potential at the grid 
2. This system has the advantage that the 
negative terminal of the B supply circuit is 
grounded. Its operation is similar to that of the 
systems of Figs. 1 and 2 and will be readily 
understood without detailed explanation. 
The System of Figs. 4 and 5 are respectively 

similar to the systems of Figs. 1 and 2, but differ 
therefrom in that (1) a pentode rectifier 50 in 
stead of a detector diode is utilized; (2) the Out 
put potential of control diode 24 is applied to the 
control, grid 5 of the pentode; and (3) the B 
Supply resistor 5 is connected through its high 
potential terminal to a grid 52. 
For large signal voltages the pentode 50 will be 

biased beyond cut-off and no detection can take 
place. The level at Which the Suppression occurs 
can be controlled by changing the return of the 
cathode of the diode, by a fixed bias on the con 
trol diode 24 or the like. The circuits may be 
simplified by using combination tubes. For ex 
ample, the control diode 24 in Fig. 4 may be part 
of a diode triode with the triode used as an 
amplifier for audio voltages or as part of a diode 
pentode used for intermediate or audio frequency 
amplification. 

Particular features may be incorporated in the 
receiver used with these noise suppression sys 
tems. For example, a separate channel amplified 
A. W. C. may be provided so that the character 
istic curve of detector output vs. signal input 
Voltage will fall slightly with increasing applied 
Signal strengths, and the level at the detector Will 
be highest for medium strength signals. Closer 
Suppression will be then obtained with weak or 
medium strength signals, which is usually desir 
able. Various modifications of the circuits may 
be made to use test coils, shunt fed diodes, volt 
age doubling diodes, and the like. 
I claim as my invention: 
1. The combination of a signal channel includ 

ing an electron discharge device provided With 
input and output circuits, means for controlling 
the transmitting efficiency of said device in re 
Sponse to a detected audio frequency signal com 
ponent, a control tube, a diode rectifier connected 
between said input circuit and the output circuit 
of Said control tube, and means including a diode 
rectifier for Subjecting said control tube to a 

2,151,775 
control potential dependent on a signal compo 
nent different from that applied to the input 
circuit of Said device. 

2. The combination of a signal channel in 
cluding an electron discharge device provided 
With input and output circuits, means for con 
trolling the transmitting efficiency of said device 
in response to a detected audio frequency signal 
component, a control tube, a diode rectifier con 
nected between said input circuit and the output 
circuit of Said control tube, and means including 
a Voltage doubling rectifier for subjecting said 
control tube to a control potential dependent on 
a signal component different from that applied 
to the input circuit of said device. 

3. The combination of a signal channel includ 
ing an electron discharge demodulator and am 
plifier device provided with input and output 
circuits, means for controlling the transmitting 
efficiency of Said device in response to the audio 
frequency component of a demodulated signal, a 
control tube having a relatively low resistance 
Output circuit, a diode rectifier connected between 
Said input circuit and the output circuit of said 
control tube, a relatively high resistance device 
in circuit between the said input circuit and the 
diode rectifier, and means including a second 
rectifier for Subjecting said control tube to a con 
trol potential dependent on a signal component 
different from that supplied to the input circuit 
Of Said device. 

4. The combination in a signal transmission 
channel, of a signal amplifier device having a 
Signal input circuit and a signal output circuit, 
a signal rectifier having an output circuit con 
nected With Said input circuit to apply thereto 
biasing and rectified signal potentials resulting 
from Signal rectification, a series resistor in said 
connection, a rectifier and a second resistor con 
nected in series across said input circuit, said 
Second resistor being of relatively low resistance 
With respect to the first-named resistor, a second 
amplifier device having its space path connected 
through Said second-named resistor, said last 
named amplifier device having a control grid, and 
means for Subjecting said control grid to a po 
tential dependent on a rectified component of 
the Signal carrier wave. 

5. In a signal amplifying channel, the combi 
nation of an amplifier device having a signal 
input circuit and a signal output circuit, means 
for rectifying a received modulated signal, said 
last-named means being connected to said input 
circuit for applying thereto the rectified compo 
nent of Said modulated signal, a series resistor 
in Said connection, a rectifier and a second re 
Sistor connected in series across said input circuit, 
Said Second resistor having a relatively low re 
sistance with respect to the first-named resistor, 
and means for applying to said second resistor a 
potential dependent on a rectified component of 
the signal carrier wave. 

6. In a signal amplifying channel, the combi 
nation of an amplifier device having a signal 
input circuit and a signal output circuit, means 
for rectifying a received modulated signal, said 
last-named means being connected to said input 
circuit for applying thereto the rectified compo 
nent of Said modulated signal, a series resistor 
in Said connection, a rectifier and a second re 
sistor connected in series across said input circuit, 
Said Second resistor having a relatively low re 
sistance with respect to the first-named resistor, 
means for applying to said second resistor a po 
tential dependent on a rectified component of 

0 

s 

20 

25 

30 

35 

45 

50 

55 

60 

65 

70 

75 

  



10 

2,151,775 
the signal carrier wave, said last-named means 
including an amplifier device having a plate cir 
cuit including said second resistor, a diode rec 
tifier device having an output circuit connected 
to said last-named amplifier device to apply a 
controlling potential thereto, and means for ap 
plying a received modulated signal to said last 
named rectifier device. 

7. The combination with an electron discharge 
amplifier device having a signal input circuit and 
a signal output circuit, of a diode modulated sig 
nal rectifier having an output circuit connected 
with said input circuit to apply thereto the modu 
lation and direct current components of a rec 
tified modulated signal, means providing a series 
impedance in said connection, a diode rectifier 
device having a cathode connected with said 

3 
input circuit at the high signal potential side 
thereof and having an anode electrode connected 
with the low signal potential side of said input 
circuit, means providing an impedance in Said 
last-named connection. Which is relatively low 
With respect to said first-named impedance 
means, and means for establishing a potential 
across said last-named impedance means which 
varies in accordance with a rectified component 
of the Signal carrier Wave. 

8. The combination. With an electron discharge 
amplifier device as defined by claim 7, further 
characterized by the fact that said amplifier de 
vice is an audio frequency amplifier and that the 
first-named rectifier device is the Second detector 
of a superheterodyne receiver. 

WINFELD R. KOCH. 
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