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My invention relates to radio receivers and 
more particularly to receivers which are provided 
With noise suppressor circuits for preventing 
“background” noise from being heard when tun 
ing between stations. 
Various noise Suppressor circuits have been pro 

posed Since the development of automatic vol 
ulme control circuits because an automatic vol 
lume control circuit makes the gain of a re 
ceiver the maximum when it is tuned off a sta 
tion. Consequently, unless the receiver includes 
Some type of noise suppressor, static and tube 
noises and other “background” noise will be 
amplified the maximum amount and be heard 
in the loud speaker when tuning from one sta 
tion to another. 

Heret0fore, noise suppressor circuits have gen 
erally required the use of a special automatic 
volume control network including several addi 
tional amplifier tubes. Circuits of this type in 
crease the cost of a receiver a substantial amount. 
Also, it has been found somewhat difficult and 
expensive to so design such noise suppressor cir 
cuits that the noise suppression is complete. 
An object of my invention is to provide a radio 

receiver having a noise Suppressor which does 
not involve the above-mentioned disadvantages. 
A further object of my invention is to im 

prove the apparent selectivity of a radio i re 
ceiver, whereby the receiver must be accurately 
tuned to a signal before the signal can be heard. 

In one embodiment of my invention I provide 
one of the audio frequency amplifier tubes with 
a. Self-biasing resistor in the form of the cath 
ode-anode circuit of an electric discharge de 

· Vice Such as a vacuum tube. The cathode-anode 
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circuit or plate impedance of the vacuum tube is 
maintained at a high resistance value when no 
Signals are being received, whereby the audio 
frequency amplifier is blocked. - Upon the i re 
ception of an incoming , Signal, the plate imped 
ance of the biasing tube is reduced in value Suf 
ficiently to unblock the audiofrequency amplifier 
so that the signal can be heard. Preferably, an 
amplifier having a “trigger” action is utilized 
for controlling the plate impedance of the self 
biasing tube, in order that variations in Said plate 
impedance shall be prevented during the recep 
tion of Signals. 
Other objects, features and advantages of my 

invention will appear from the following descrip 
tion taken in connection With the accompany 
ing diraWingS in Which 

Fig. 1 is a circuit diagram of a radio receiver 
embodying one form of my invention; 

(Cl. 250-20) 
Fig. 2 is a Set Of curves showing certain char 

acteristics of the self-biasing vacuum tube uti 
lized in the circuit shown in Fig.1; and 

Figs. 3 and 4 are circuit diagrams showing oth 
er embodiments of my invention. 

Referring to Fig. 1, an embodiment of my in 
Vention is shown applied to a Superheterodyne 
receiver which comprises a radio frequency am 
plifier i having an input circuit coupled to an 
antenna, 3 through a radio frequency transformer 
5. The Output circuit of the amplifier i is cou 
pled to the input circuit of a first detector 7 
through a radio frequency transformer 9. 
The Secondary Windings of the transformers 

5 and 9 have tuning condensers l i and i3, re 
Spectively, connected thereaCrOSS in the uSual 
manner, for tuning the input circuits of the am 
plifier f and the first detector 7 to the desired 
inc0ming Signal. 
An oscillator f5 is coupled to the first detec 

tor i for the purpose of heterodyning an incom 
ing signal to a lower intermediate frequency sig 
mal. The frequency of the oscillator output may 
be varied by means of a variable tuning con 
denser 7. 
The tuning condensers i l, 3, and IT, are pref 

erably units of a gang condenser, and may be 
varied simultaneously through a common tun 
ing control indicated by the dotted line I9. 
The intermediate frequency output of the first 

detector T is impressed upon the input circuit of 
an intermediate frequency amplifier 2f through 
an intermediate frequency transformer 23, the 
primary and Secondary of which are tuned to 
make the transformer function as a band-pass 
filter having a pass range of Sufficient width to 
pass the intermediate frequency carrier and at 
least one side band. 

It Will be understood, of course, that the tuned 
radio frequency circuits of the amplifier i and 
detector 7 are also tuned broadly enough to pass 
the carrier of the incoming radio signal and at 
deaSt One Of its Side bands. 
The output of the intermediate frequency 

amplifier 2 i is fed to the Second detector 25 
through an intermediate frequency transformer 
27 tuned in the same manner as the preceding 
transformer 23. 

In the particular embodiment illustrated, the 
Second detector 25 is a diode rectifier Which is 
one unit of a double diode-triode vacuum tube 29, 
this rectifier having a plate 3 f and a cathode 33. 
One terminal of the secondary of the trans 

former 27 is connected to the detector plate 3 , 
while the other terminal of the secondary is con 
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2 
nected to the cathode 33 through a resistor 35, 
the resistor 35 being shunted by means of an 
intermediate frequency bypass condenser 37. 
The triode section 38 of the vacuum tube 29, 

Which Section functions as the first audio fire 
quency amplifier, includes the cathode 33, a con 
trol grid 39 and an anode 4 ?. The control grid 
39 is connected to the plate. end of the resistor 
35, whereby any audio frequency signals appear 
ing aCross resistor 35 are impressed across the in 
put of the triode section 38 to cause - amplified 
audio frequency signals to appear in the plate 
circuit thereof. · 
The amplified audiofrequency signal is im 

pressed upon the input circuit of another audio 
frequency amplifier comprising an electric dis 
charge device such as a vacuum tube 43. In one 
embodiment of the invention, the tube 43 is an 
RCA 56. The signal is impressed upon the input 
circuit of tube 43 through a coupling system 

coupling resistor 45 in the plate circuit of the 
triode section 38. The lower end of the coupling 
resistor 45 is connected to the positive termina? 
of a voltage divider 47 which is connected across 
any Suitable D. C. power, supply 49. Voltage di 
vider 47 is connected to ground at a point inter 
mediate the two terminals thereof. The upper end of the coupling resistor 45 is 
coupled to a volume control resistor 5 through 
a coupling condenser 53, the lower end of the 
resistor 5 being connected to ground. 
The control grid 55 of the amplifier 43 is con 

, nected to - a point on the volume control resistor 
35 

40 

45. 
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5 í through a variable volume-control tap 57. . 
- The output of the amplifier 43 may be further 
amplified if desirable by means of any suitable 
audio frequency amplifier indicated at 59- and sup 
plied to a loud speaker 6. ---- 
In accordance with my invention, the input 

circuit of the audiofrequency amplifier tube , 43 
includes an electric discharge device 63 which 
preferably is a vacuum tube of the pentode type 
such as an RCA 57. The cathode-anode circuit 
of the tube 63 is connected between the cathode - 
65 of the amplifier tube 43 and ground to func 
tion as a self-biasing resistor which may be given 
a very high resistance to block the amplifier tube 
43 when tuning between stations. Connected in 
this way, the cathode-anode circuit of the tube 63 . 
is common to the - input and output circuits of 
amplifier 33 in the same manner as an ordinary 

-- self-biasing resistor: An audio frequency bypass 
condenser 66 is connected between the cathode 67 
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and the anode 69 of tube 63 in order to provide 
a low impedance connection from the grounded 
end of resistor 51 to the cathode 65. - 
The self-biasing tube 63 includes in addition to 

the cathode 67 and anode 69, a control grid 7 f, a 
screen - grid 73, and a suppressor grid 75. In 
operation, the plate impedance of the tube 63 
is changed from a very high resistance value to a 
comparatively low resistance value by changing 
the potential on the control grid 7 il from a. high 
negative value to nearly a zero value. 
A resistor 76 of high resistance value is prefer 

ably connected between the plate 69 and the posi 
tive terminal- of voltage divider 47 for, supplying 
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part of the plate and leakage current for the tube 
63. The resistor 76 may be given a value of from 
one-fourth, megohim to one megohm, the value not 
being critical since the plate impedance of ampli 
fier tube 43 isi so low compared with the im 
pedance of resistor 76 that it, rather than resistori 

2,028,859 
76, determines the voltage drop between the volt 
age divider 47 and the plate 69 of tube 63. 
One function of resistor 76 is to keep the plate 

voltage of the biasing tube 63 high during the 
period that the amplifier tube 43 is blocked. The 
general effect obtained by adding resistor. T6 to 
the circuit is a more rapid - and positive action - 
of the noise suppressor. - 
The control circuit for the self-biasing tube 63 

includes a potentiometer 77 which is connected at 
one end to the negative terminal of the voltage 
divider 47, and at the other end to the plate end 
of the coupling resistor 45. 
includes two resistors 79 and 8 il each of which 
may have a resistance value of approximately 1 
megohim. . . . . . 
The control grid 7 of biasing tube. 63 is con 

nected to a point on the potentiometer between 
the two-resistors 79 and 8 through a filter re 
Sistor i 83 which may have a resistance value of 
approximately one megohim. . An audio frequency 
bypass condenser. 85 is connected between the 
control grid Tl and the cathode 67 for preventing 
audio frequency signals from being impressed 
upon control grid Tl and thereby i varying the 

0 

The potentiometer 
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plate impedance of the biasing tube during the 
reception of signals. The point on the potentiometer 77 to which the 
control grid 7 f is connected, which is identified as 
-point B on the drawings, is preferably so chosen 
that it is highly negative with respect to ground 
when there is no incoming signal. For example, 
the point B may be at — 20 volts with respect to 
ground, which is sufficient to block the biasing. 
tube 63, thereby causing its plate impedance - to 
be so high that the audio frequency amplifier | 43 
is blocked. - * * * - 
When there is no incoming signal, the high neg 

ative voltage is maintained on the control grid 
of the bia Sing tube , 63 in the following manner: 
With no incoming signal, the control grid - 39 of 
the first audiofrequency amplifier 38 is at Sub 
stantially the same potential as the cathode since : 
the current flow through resistor 35 is small. 
Therefore, the plate current flowing through the 
coupling resistor 45 has a fairly high value, and 
the upper end of resistor 45 is at a low positive 
potential. As previously stated, the point B is 
so chosen that under these conditions, it is highly 
negative With respect to ground. . . 
When a signal is tuned in, the control grid 3 
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of amplifier 38 becomes more negative, and the 
plate current through the coupling resistor 45 is 
decreased in value, whereby the upper end of re 
Sistor 45. becomes more positive. This causes the 
point B to become sufficiently less negative to un 
block the biasing tube 63. This results in the 
plate impedance of the biasing tube 63 being re 
duced in a value low enough to apply a normal 
biasing potential to the control grid 55 of the 
audio frequency amplifier 43, and the signal is 
transmitted to the loud speaker 6 . . . . . 
As will be explained in connection with Fig. 2, 

| 55 
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the self-biasing tube 63, when of the pentode or - 
SuppresSor grid type, will have a constant plate 
impedance over a fairly wide variation in control 
grid voltage. . Obviously, however, the voltage ap 
plied to the control grid 7 i must be held within 
reasonable limits during the reception of a signal 
or the plate impedance of the tube 63 will vary 
and cause distortion of the signal. . . - - - 

In order to prevent too great variations in the 

70 

control grid voltage and resulting signal distor- : 
tion, I provide the receiver with an automatic - 75 
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volume control circuit and with a sensitivity con 
trol device. M 

While various forms of automatic Volume con 
trol may be utilized, the circuit illustrated in the 
drawings is simple and effective in operation. It 
includes one of the diode rectifiers 87 of the Wac 
uum tube 29, this diode comprising the cathode 33 
and a plate 89. The plate 89 is connected through 
a filter resistor 9 and a volume control resistor 
93 to ground. Resistor 93 may have a resistance 
of the order of 500,000 ohms. 
The junction point of the resistors 9 f and 93 

is connected to the control grids of the tubes i, 7, 
and 2 through resistors 95, 97, and 99, respec 
tively. A filter condenser 0 is connected be 
tween the grid end of the filter resistor 9 and ground. 
The cathode 33 is connected to the negative 

end of the voltage divider 47 through an auto 
matic volume control resistor 03. This resistor, 
which is bypassed by means of an audiofrequency 
bypass condenser 05, may have a resistance of 
the Order of 40,000 ohms. 
The operation of the automatic volume control 

circuit is as follOWS: ASSUuming that a strong sig 
nal is being received, there is then maximum flow 
of current through the Second detector resistor 35, 
and the control grid 39 is at a rather high neg 
ative potential, whereby the plate current of tri 
ode section 38 is Small and there is a Small voltage 
drop in the volume control resistor 03. There 
fore, the greater part of the voltage acroSs the 
lower section of the voltage divider 47 is impressed 
upon the diode 87. 
This will be seen by noting that the grounded 

point of the voltage divider 47 is connected to the 
plate 89 of the diode rectifier 87 through a connec 
tion which may be traced from ground and 
through the volume control resistor 93, this 
grounded point being positive with respect to the 
cathode 33. The voltage across this lower Section 
of 47 the voltage divider is large compared with 
the voltage drop in the volume control resistor 
3 under the conditions a SSumed, So that al 

though the two voltages are in opposition, the 
voltage applied to rectifier 87 is only slightly less 
than the voltage across said lower Section. 
This results in a comparatively large flow of 

current through the automatic volume control 
resistor 93, with the result that the voltage drop 
in resistor 93 maintains the control grids Of the 
tubes , 7, and 2 highly negative with respect 
to their cathodes, whereby their gain is held at a 
low value during the reception of the strong signal. 

If the strength of the received signal becomes 
less, the control grid 39 becomes less negative, 
the plate current and the voltage drop in the 
resistor 03 increase, and a lower voltage is im 
pressed across the rectifier 87. As a result, the 
current flow through the volume control resistor 
93 decreases and the control grids of the tubes 
I, 7, and 2, become less negative, whereby the 
gain of the receiver is increased to bring up the 
signal strength. The above described automatic 
volume control circuit is described and claimed in 
my copending application Serial No. 640,946, filed 
November 3, 1932, and assigned to the same as 
signee as this application. 
In order to provide sensitivity control for the 

receiver the Self-biasing resistors of tubes I, 7, 
and 2 may be made variable and connected to 
gether through a common sensitivity control in- * 
dicated by the dotted line i 07. By adjusting the 
sensitivity control, the point at which the auto 
matic volume control circuit will start to function 

3 
may be determined. . Thus the sensitivity control 
may be So adjusted that only Signals Will be re 
ceived which have a Signal strength Sufficient to 
reduce the bias on the control grid 7 of the Self 
biasing tube 63 to a certain predetermined value, 
Such as a value of approximately —3 volts. In the 
Specific case where the Self-biasing tube 63 is of 
the type known as RCA 57, this will prevent the 
receiver. from operating under conditions where 
the plate impedance Of the biasing tube changes 
during the reception of a signal. 
This feature will be more fully understood by 

referring to Fig. 2, which shows a family of 
plate curves for the RCA 57 tube. It Will be 
seen that the plate curves for this tube, as well 
as for other tubes of the same general type, are 
concave downward. The most important fact 
to be noted from these curves is that the plate 
impedance of the RCA 57 tube is substantially 
COnstant for control grid voltages between Zero 
and - 3 volts When the plate voltage is very low. 
This fact is indicated by the dotted line i 69 
which shows how the plate curves all fall along 
a straight line at a low value of plate voltage 
for control grid voltages between zero aind -3 
volts. It will be seen that as the control grid 
becomes more negative than — 3 volts, the cuves 
no longer fall along the line 109, showing that 
the plate impedance Of the tube changes With a 
change in the control grid voltage at the more 
negative grid bias. 

If the receiver were permitted to operate With 
the control grid Till of the biasing tube 63 at 
approximately — 5 volts, for example, the plate 
impedance Would vary and the operation of the 
receiver would not be satisfactory. It Will be 
seen, therefore, that by properly adjusting the 
sensitivity control, the A. W. C. circuit Willi 
cause the noise Suppressor to operate under con 
ditions which will produce an undistorted signal. 

It has been pointed out above how the self 
biasing tube 63 is prevented from operating with 
its control grid too negative. It is prevented 
from operating With its control grid positive more 
than a slight amount above zero voltage by 
means of the filter resistor which limits the posi 
tive voltage on the control grid as Soon as grid 
current begins to flOW. 
As an inspection of Fig. 2 will indicate, the 

RCA 57 tube 863 should be operated at a plate 
voltage greatly belloW normal and at a grid bias 
Which is almOst Zero. In One embodiment Cif 
the invention where the tube 63 is an RCA 57 
and the tube 43 an RCA 56, the voltage on the 
plate of tube 63 is 13 volts, the screen grid voltage 
of tube 63 is about 90 volts, and the plate current 
in the two tubes is about 4 milliamperes. The 
grid bias of tube 43 is normally 13 volts while its 
cut-off bias is approximately 20 volts, this is as 
Suming a normal plate voltage of 250 volts and a 
drop in plate voltage to about 170 volts as the 
tube is. biased to cut-off. 

It should be noted that tube 43 is biased to 
cut-off very rapidly since its plate Voltage is re 
duced in value as the bia,Sing voltage is ilin 
creased. The above-mentioned plate voltage re 
duction to 170 volts is caused by an 80 volt drop 
across the tube 63 produced when it is biased 
substantially to cut-off during the period that 
no Signal is being received. It will be Seen that 
the 80 volt drop is much greater than the bias 
voltage required for biasing tube 43 to cut-off, 
Whereby the noise Suppression is complete. 

If desired, the receiver shown in Fig. 1 may be 
operated without moise suppression by closing the 
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switch 04, thus connecting the control grid 7 
to ground through resistor 83. 
A modified form of my invention is shown in 

Fig. 3, like parts in Figs. 1 and 3 being indi 
cated by the same reference numerals. En or 
der to simplify the drawings, no automatic wol 
ume control circuit has been illustrated. In this 
modification, the cathode 33 of the first audio 
frequency amplifier tube - 29 is connected to the 
negative terminal of the voltage divider 47, 
whereby the potentiometer 77 of Fig. 1 may be 
omitted. Instead of being connected to a point 
on a potentiometer, the control grid 7 l of the 
biasing tube 63 is connected to the upper end of 
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the coupling resistor 45. The voltage divider 47 
and the coupling resistor 45 are so adjusted that 
when there is no incoming signal, the control 
grid 7 is sufficiently negative with respect to its 
cathode 67 to block the tube 63, a.s. described in 
connecti Gn. With Fig. ... l. 
this adjustment can be made readily by ground 
ing the voltage divider 47 at a point such - that 
the voltage drop in the coupling resistor 45 will 
be greater than the voltage across the upper sec 
tion of the voltage i divider. By employing this: 
circuit, the noise suppressor may be made to re 
spond to an incoming signal somewhat more 
rapidly than when employing the circuit shown 

30. 
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in Fig. 1 because the absence of the potentiom 
eter 77 results in the grid circuit of the - biasing 
tube 63 having a shorter time constant. 

In the embodiment of my invention shown in 
Fig. 4, there is an additional control circuit for 
the noise suppressor, this control circuit being 
provided both for the purpose of increasing the 
effective or apparent selectivity of the receiver 
and for preventing operation of the self-biasing 
tube 63 under conditions that might produce Sig 
nali distortion. In Figs. i 1 and 4, like parts are 
indicated by the same reference numerals. 

Referring to Fig. 4, the - coupling circuit be 
tween the first audio frequency amplifier 38 and 
the second audio frequency amplifier 43 prefer 
ably includes a choke coil l l l in the plate circuit 

45 of the aimplifier 38. An audio frequency bypass 
condenser ? 3 is connected between the l?Wer 
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70 the pentode amplifier input electrodes. 

end of the choke coil i f d and the cathode 33. 
The lower end of the choke coil l l f is connected 
to the positive terminal of the voltage divider 4 

- through a conductor i 5. As in the circuit shown in Fig. 1, the control 
grid 7 of the biasing tube 63 is connected to a 
potentiometer 77, but in this case the potentiom 
etter i 77 is connected between the negative ter 

5 minal of the voltage divider 47 and the upper 
end of a plate resistor - iT which is included ilin 
the plate circuit of a control tube li í 9 in the 
above-mentioned control circuit. * * * \\ 
The contirol - tube - i 9 is i preferably - a diode 

pentode vacuum tube having a diode section 2 
and a pentode section f 23. The pentode sec 
tion includes a cathode 125, a, control i grid i 27, : 
a screen grid i 29, a stippressor grid fi 3 f, and an 
anode 33. The diode section includes the cath · amplifier will become more negative because - of 
ode i 25 and a plate 35. - - - - 
The input circuit of the pentode section 23 

is coupled to the second i detector resistor 35 in 
any suitable manner for impressing the low in 
termediate frequency voltage drop thereof across 

In the 
i drawings, this coupling device is shown as a small 

75 

coupling condenser i 37, having a comparatively 
low impedance to signals at the intermediate fre 
quency, but having ain - impedance to audio fre 
quency signals sufficient to prevent any appreci 

It Will be noted that 
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able audio frequency voltage from being im 
pressed upon the input circuit of pent0de Sec 
tion 23. Y - . - - - - * --. - 

A resistor 39 is provided which is connected 
at one end to the control grid 27 through a con 
ductor 4, and connected at the other end to the 
cathode 25 through an audio frequency bypass 
condenser i 43. The resistor 139 is shunted by 
a variable condienser i 45 which may be adjusted 
for the purpose of controlling the input voltage 
to the pentode amplifier 23. |- 
The plate circuit of the - pentode i section 123 

includes the primary winding 47 of a trans 
former - 49 and the resistor i f7, i the primary: 
Winding and the resistor being i connected in se 
ries, and the lower end of the resistor being con 
nected to a positive point on the voltage divider 
47 through a conductor i 5 . . . . . . -- 
The secondary winding 153 of the transformer 

! 49 is loosely coupled to the primary Winding - || 47, 
and both the primary and the secondary - are . 
tuned so that the transformer is tt ned very 
sharply to the intermediate frequency. Thus, the 
tuning of the noise suppressor circuit is much 
sharper than the tuning - of the signal channel. 
The amplified intermediate frequency output 

of the pentode section i 23 is transferred through. 
the sharply tuned transformer i 49 and impressed 
upon the elements 25 and i 35 of the diode recti 
fier through a conductor i 55 (which connects 
the diode plate i 35 to one terminal of the sec 
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ondary winding 53), and through a connection i 
from the cathode i 25 to the other terminal of 
the secondary i 53, which connection i may be 
traced from the cathode 25 through a self-bias 
ing resistor i 57 to ground, through ground to 
the lower terminal of a resistor 59, and through 
the resistor. 59 to the said other terminal of sec 
ondary f53. - Resistor i 59 may be given a value 
of the order of %2 megohm. * ... -- T - ... " . 

The function of the diode rectifier 2 is to in 
crease the negative bias on the control grid 27 
of the pentode section upon reception of a radio 
signal. Since a flow of current through the rec 
tifier, 2 il causes the upper end of the resistor 59 
to become negative, the control grid ºf 27 also be 
comes more negative because of its connection 
to the negative end of the resistor i 59 through 
the resistor 39 and a high impedance resistor. 
16 f. i Resistor f 6 may have - a resistance value 
of the order - of %, megohim. ** . . . 

35 
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Obviously I am audio frequency. Signal will ap 
pear in the circuit of rectifier - 2 , which Should 
not be impressed upon the control grid || 27 of the 
pentode section. This is prevented by the audio 
frequency bypass - condenser 33. - The resistor 
59, the self-biasing resistor 57 and the plate 
resistor i f7, are shunted by the usual intermedi 
ate frequency bypass condensers i 63, 65 and 
67, respectively. - - - - - - - - - -- - 

It will be apparent from the foregoing- descrip 

55 

630 

tion that as soon as an intermediate frequency -- 
signal is impressed upon the input circuit of the - 
pentode amplifier i 23, the control grid 27 of that 

the current flow through the circuit of the recti 
fier i 2. 

It may be noted that the change in bias on 
the control grid - 12 depends, to a certain extent, 
upon the voltage arop produced in the self bias 
ing resistor 57, since this voltage drop is in se 
ries with the voltage drop along the resistor 59 
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of the diode circuit. That these voltage drops 
are in series will be made evident by tracing the 
direct current path of the pentode section input 75 
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circuit. It may be traced from the control grid 
27 through the coupling resistor i 39, the high 
impedance resistor | 6 l, through the diode cir 
cuit resistor i 59 to ground, through ground to 
the self-biasing resistor 157, and through the self 
biasing resistor i 57 to cathode 125. 
When there is no incoming signal, the plate 

current of the pentode amplifier 23 is large, 
since the only negative bias on the control grid 
27 is that due to the Self-biasing resistor 57, 
and this negative bias is comparatively small. 
Consequently there is a large Voltage drop in the 
plate resistor i 17, whereby the upper end of re 
sistor || 7 is at a fairly high negative potential 
with respect to the positive end of the voltage di 
vider 47. Also, the gain of the amplifier 23 is 
low because of the low voltage of its anode 33. 
As soon as the receiver is tuned to an incom 

ing carrier wave, the amplifier 23 supplies sig 
nal energy to the diode 2, the voltage drop in 
the diode circuit resistor 59 increases the nega 
tive bias on the control grid ! 27, whereby the 
plate current of amplifier i 23 decreases and the 
upper end of the plate resistor i 7 becomes less 
negative and the voltage applied to anode i 33 is 
increased. This increases the gain of amplifier 
i 23, and causes a further decrease in plate current 
through resistor ! T, this action continuing until 
the plate voltage builds up to a maximum value. 
At this point the gain may have decreased becauSe 
of relatively high bias. It is the potential at the 
upper end of the plate resistor i f7 which is uti 
lized for actuating the noise SuppreSSOr. 

It should be noted that although the decrease 
in plate current tends to cause a reduction in the 
biasing voltage in the self-biasing resistor i 57, the 
increased negative bias provided by the current 
fiow through the diode circuit resistor i 59 is much 
greater than any decrease in bias due to reduc 
tion in plate current. 
The above described action of the diode-pen 

tode circuit, whereby the upper end of the plate 
resistor i 7 becomes less negative in response to 
reception of a radio signal, is a “trigger” action 
which is obtained by giving plate resistor i HT a. 
proper resistance value. This value is not critical 
and may be between 50,000 and 100,000 ohms. 
This “trigger” action depends upon the fact that 
the increase in gain caused by the increaSe in the 
plate voltage is greater than the decrease in gain 
caused by the increase in negative bias On the grid 
? 27 up to a certain bias after which the gain de 
creases. In the particular circuit described above, 
an RCA 2B7 tube has been employed for the tube 

i 9 with satisfactory results. 
It may be noted that the gain of the uSual three 

element vacuum tube remains Substantially con 
stant over a Wide variation in plate voltage so that 
it is not suitable for providing a “trigger” action 
in my control circuit. It should be understood, 
however, that it is not essential that the amplifier 
23 be adjusted to operate as a “trigger:” amplifier, 
although, for reasons explained below, Such an 
adjustment is highly desirable. 
The “trigger” action adjustment is preferred as 

the control circuit then never permits the control 
grid 7 of the biasing tube 63 to remain at a volt 
age such that the tube operates with the plate 
impedance changing with comparatively Small va 
riations in grid voltage. As Soon as a Signal is 
received, the “trigger” action of the control circuit 
causes the bias on the control grid of the biasing 

75 

tube to change abruptly from its high negative 
value of — 20 volts, for example, to a value which 
is approximately zero, for example, in the region 
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where the impedance of the plate circuit is con 
stant during minor variations in control grid Volt 
8age. 
The use of a resistor in the plate circuit of a 

pentode for providing a “trigger” amplifier is de 
scribed and claimed in my co-pending application 
Serial No. 704,510, filed December 29, 1933 and 
assigned to the samme asSignee as this application. 

It will be seen that the apparent selectivity of 
the receiver illustrated in Fig. 4 is determined 
largely by the sharpness of the tuning of the 
transformer || S. Unless the receiver is tuned eX 
actly to the carrier frequency of a signal, the am 
plifier tube 43 will remain blocked, and the Signal 
Will not be heard. 

It should be underStood that while I have re- ; 
ferred to specific types of tillbes and specific im 
pedance and voltage values, the invention is not 
limited to the use of such tubes and value:S. They 
have been referred to Only for the purp?Se Of malk 
ing my invention more readily understood. 
Various modifications in addition to the OneS 

described may be made in my invention without 
departing from the Spirit and Scope thereOf and I 
desire, therefore, that only such limitations shall 
be placed thereon as are necessitated by the priore i 
art and Set forth in the appended claims. 

I claim as my invention: 
1. In a radio receiver having a Signal channel, 

an electric discharge tube in said signal channel, 
Said tube having a cathode, an anode and a COin 
trol grid, and a control tube having a cathode 
anode space discharge path, Said control tube be 
ing connected with Said space discharge path com 
monto the anode and control grid circuits of said 
electric discharge tube whereby it functions as a 
self-biasing resistor for Said control grid. 

2. In a radio receiver, an audiofrequency am 
plifier including an electric discharge device haW 
ing a cathode, an anode, and a control electrode, 
an input circuit including Said cathode and Saidi 
control electrode, an output circuit including said 
cathode and Said anode, and a Second electric dis 
charge device having a cathode-anode Space dis 
charge path common to said input circuit and Said 
output circuit whereby it functions as a self-bias 
ing resistor for Said control electrode. 

3. A radio receiver according to claim 2 char 
acterized in that the receiver includes means for 
controlling the impedance of Said Space discharge 
path in response to an incoming radio Signal. 

4. In a radio receiver, a plurality of electric dis 
charge devices connected in cascade, at least One 
of Said devices having a cathode, an anode, and a, 
control electrode, said one device having an input 
circuit including Said cathode and said control 
electrode, Said one device alSo having an Output 
circuit including Said cathode and said anode, 
and a second electric diScharge de Vice having a, 
cathodie-anode space discharge path common to 
said input circuit and said output circuit, and 
means for controlling the impedance of Said Space 
path in response to an incoming Signal. 

5. A radio receiver accOrding to claim 4 char 
acterized in that the second discharge device has 
a control electrode which is maintained at a neg 
ative potential sufficient to bias said second device 
to cut-off when no incoming Signal is being re 
ceived. 1 

6. A radio receiver according to claim 4 char 
acterized in that when no incoming signal is be 
ing received the impedance of Said Space path is 
sufficient to bias said first discharge device to 
cut-off. 
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7. In combination, an electric discharge de 

wice hawing an input circuit and an output cir 
cuit, and a pentode having a cathode-anode 
space discharge path which is common to said 
input and output circuits whereby it functions as 
a self-biasing resistor for said device. 

8. Apparatus according to claim 7 character 
- ized in that means is provided for controlling the 
potential on the control grid of the pentode. 

9. In combination, - an electric discharge de 
vice having an input circuit and an output i cir 
cuit, and a vacuum tube , of the suppressor grid 
type having a cathode-anode Space discharge 
path which is common to Said input and output 
circuits whereby it functions as a self-biasing 
resistor for Said i device. W 

10. In a radio receiver, a. plurality of amplifiers 
connected in cascade, one of said amplifiers in 
cluding an electric discharge device having an 
input circuit and an output circuit, a space dis 
Charge device having a Space discharge path, and 
a control - electrode, said space discharge path be 
ing Common t0 Said input and output circuits, 
said space discharge device having the charac 
teristic that for a certain range Of potentials ap 
plied to said control electrode the impedance of 
said space discharge path remains at a substan 
tially constant and comparatively low value, 
means for normally maintaining said control 

30 electrode at a potential : which causes the im 

2,028,859 
pedance of said space discharge path to be high, 
and means for changing the potential- of Said 
control electrode to a value. Within Said Certain 
range in response to an incoming signal. 

11. A receiver according to claim 10 character 
ized in that Said last means includes a trigger 
amplifier whereby said control grid potential is 
changed suddenly and positively to a Value With 
in said certain range in response to an incoming 
Signal. 0 

12. In combination, an electric discharge de- . 
Vice having an output circuit and an input cir 
cuit including a control electrode, and an elec 
tric discharge i device having a cathode-anode 
Space discharge path c0mmon to Said input and 
output circuits whereby a voltage drop across said 
space discharge path is applied to said control 
electrode to supply a biasing potential thereto, 
Said second device having the characteristic.that 
its plate current plotted against plate Wolts is : 
represented by a curve Which is concave doWin 
Ward. 

13. Apparatus according to claim 12 character 
ized in that said secOnd device has a control elec 
trOde and is Operated at a plate Voltage and at 
control electrode voltages having values - So loW 
that the impedance of said space path remains 
substantially constant during variations of said 
control electrode voltages. . . . 

LOY E. BARTON, 

2. 5 

3) 

  


