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6 (Cains. 

This invention relates to radio and like re 
ceivers and has for its object to provide improved 
So-called "noise suppression’ circuits for such re 
ceivers. 
For the sake of convenience of terminology 

the Word “normally' will be employed in the de 
Scription Which follows to indicate that state of 
affairs Which exists in the absence of incoming 
Signals. According to this invention the de 
modulating detector of a radio or similar re 
ceiver is normally held inoperative by a biasing 
Voltage drCp which is Set up across a resistive 
impedance Which is, also, included in a rectifier 
circuit the anode of which is connected to a point 
Which is normally maintained positive with re 
Spect to earth by a Voltage drop set up across a 
Second resistive impedance. The Second resistive 
impedance is in the cathode-anode circuit of a 
Valve which is normally conductive, but whose 
bias is Controlled by the voltage drop set up 
acroSS a third resistive impedance in the circuit 
of a further rectifier to which received signals 
are applied, the Whole arrangement being Such 
that When signals of a predetermined strength 
are received the bias on the said valve is reduced, 
the anode current thereof is reduced, the said 
point becomes leSS positive with respect to earth, 
and the Voltage drop across the first mentioned 
resistive impedance is accordingly reduced until, 
When Signals of a strength suitable for reproduc 
tion are received, the last mentioned voltage drop 
is reduced SO far that the demodulating detector 
is rendered operative. Preferably the demodulat 
ing detector and the rectifier, whose anode point 
is connected to the point, which is normally posi 
tive. With respect to earth, form parts of a double 
diode having a common cathode, and preferably 
also the Valve, the further rectifier and an addi 
tional rectifier, from whose circuit automatic 
Volume control potentials are derived, are con 
stituted by parts of a double diode triode. 
The in Vention is illustrated in the accompany 

ing drawing Which shows diagrammatically two 
embodiments of the invention in Figs. 1 and 2. 

Referring to Fig. 1 the valve in the last car 
rier Stage of the receiver, which stage may be a 
radio frequency stage but will most usually be 
the last intermediate frequency stage of a super 
heterodyne receiver, has in its anode circuit a 
Carrier frequency turned circuit 2 coupled to a 
second carrier frequency tuned circuit 3, one end 
of which is connected to one anode of a double 
diode 5 and the other end of Which is connected 
through a resistance 6, shunted by a capacity 7, 
to earth. The diode anode 4 constitutes, in con 

(C. 250-20) 
junction with the common cathode of the 
double diode, the demodulating detector of the 
receiver and the said cathode 8 is connected to 
earth through a resistance 9 shunted by a 
capacity (). The second anode of the double 
diode is connected to the cathode 2 of a double 
diode triode 3, the triode portion of which acts 
as an automatic volume control annplifier. The 
first diode anode is of the double diode triode 
3 is connected to the cathode 2 thereof through 

a resistance 5, and the second diode anode 6 
of the said double diode triode 3 is connected 
to earth through a resistance . The junction 
point of resistance with the anode 6 is the 
point from which automatic volume control 
(designated as AWC) potentials are derived for 
application to the valve, or valves, of the receiver 
to be controlled, the AWC lead (8 is an AVC 
lead) having associated therewith the USual filter 
resistance and condenser (such as 9, 2) for 
Smoothing the AVC potential. 
The control grid 2 of the double diode triode 

3 is connected to the cathode 2 through a Con 
denser 22, and is also connected to the diode 
anode 4 through a resistance 23. A coupling 
condenser 24 is connected between the anode 25 
of the valve i and the diode anode it. The anode 
26 of the triode section of the double diode triode 
3 is connected either (as shown) through an 
anode resistance 2, or direct to the positive 
terminal 28, of a source of anode potential, and 
the cathode 2 of the said double diode triode 
is connected through a resistance 36 to the nega 
tive terminal 29 of the said source. The ter 
minal. 29 is connected through a choke 3 to 
earth and to the cathode return lead of the first 
audio frequency amplifier valve 3 of the re 
ceiver. The grid 32 of the said valve 3 is Con 
nected through a coupling condenser 33 to a 
tapping point 34 (which may be made adjustable 
for manual control purposes) upon the resistance 
6. The lead to the tap 34 may include a high 
frequency filter circuit consisting of a resistance 
35 and a condenser 38. 
Although from the point of view of stability and 

freedon from distortion, it is preferred not to 
employ the triode section of the double diode 
triode for audio amplification, it is possible SO to 
employ it while still retaining the noise Suppres 
sion action unaffected. Thus, as shown in Fig. 2, 
the grid 2 of the said triode Section may be 
connected through a coupling condenSeir 33 (and, 
if desired, the high frequency filter consisting of 
resistance 35 and condenser 38 may be included) 
to the tapping point 36 upon the resistance 6. 
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2 
in this case the elements 22 and 23 are designed 
to filter cut the detected audio components pro 
duced across resistance i5 and an additional re 
sistance 3 is inserted between grid 2 and the 
junction point of elements 22 and 23. The out 
put audio Voltage fron the double diode triode is 
then developed across any Suitabie impedance 
Such as the resistance 2' or an audio frequency 
chcke, or a transformer primary, in the anode 
Cathode circuit of the triode section. 

In either case the whole arrangement is such 
that noi'nally the voltage drop developed acroSS 
the resistance 36 by the anode current of the 
triode Section of the double diode triode is greater 
than the Voltage drop across the choke 30 So that 
the cathode of the double diode triode is positive 
with respect to earth, and the second diode 3 
of the double diode passes current and the Voltage 
drop across the resistance 9 is Sufficient to bias 
the denoculating diode back so that it is in 
Operative to denodulate incoming signals. When, 
hCW ever, the Signal strength applied to the diode 
£2-4 of the double diode triode increases suffi 
ciently, the voltage drop across the resistance 5 
drives the grid 3: negative thus reducing the 
Current flow through the resistance 36, and, also 
the positive potential With respect to earth at the 
Cathode of the double diode triode. Accordingiy, 
the current through the diode 8- of the double 
diode is reduced aid the bias cn the demodulating 
detector is reduced until, when the signal is 
Strong enough, the denodulating diode operates 
cCFrectiy, the cull'ent througin the diode 8 
then being Zero. In this way the “suppression' 
bias. On the demodulating diode is removed as 
Soon as automatic voluine control cominences, 
that is to Say, as SCOIn as the incoming signal is 
Strong enough for proper reproduction. 
The time constant provided by the resistance 

9 and shunt condenser 0 should be approxi 
mately equal to that provided by the resistance 
8 and Shunt condenser 7, and the value of the 
Said resistance 9 should be about one-tenth, or 
less, of the value of the said resistance 6. 
Change of position of the point of “suppression' 
may be achieved by changing the cathode bias 
of One Cr more of the gain controlled carrier fre 
quency valves of the receiver, and/or by deriving 
the Voltage on the anode of the triode section 
of the double diode triode either from an ad 
justabie tapping on a potentiometer resistance 
COInnected between the positive terminal of the 
Source of anode potential and earth, or from an 
adjustable Series resistance between the anode of 
the Said triode section and the said positive ter 
minal. 
The invention offers quite important operating 

advantages among them being: 
1. The demodulating detector is biased only 

for noise Suppression, and all bias is quickly re 
in oved aS Soon as the Suppression point is passed 
allowing normal and, therefore, substantially dis 
tortionless operation of the detector thereafter. 

2. One end of the audio frequency output re 
Sistance (the resistance 6 in Figs. 1 and 2) is 
earthed thus avoiding liability of “hum” pickup 
from the source of negative voltage for producing 
the AVC voltage. In mains-driven sets this 
SOU'ce is often the field coil of a moving coil loud 
Speaker. This earthing of the audio frequency 
output resistance at one end also assists in pre 
venting audio frequency “break through' when 
the normal volume control (the tapping 34 on the 
resistance 6) is set to zero. 

3. In the preferred embodiment (Fig. 1) the 

2,179,966 
double diode triode is not employed as an audio 
frequency amplifier, and, therefore, liability to 
instability and distortion due to varying bias on 
the grid of the triode section of the double 
diode triode is avoided altogether. 
What is claimed is: 
i. In combination in a radio receiver provided 

With a siginal carrier transmission network, a de 
modulator coupled to said network, and including 
a demodulation voltage output circuit, a control 
circuit for the receiver comprising a signal rec 
tifier coupled to said inetwork and adapted to 
derive a direct current voltage fron rectified 
Signal current, an electron discharge device in 
cluding an impedance in the Space current path 
thereof, means for impressing Said direct volt 
age on said device to control the current flow 
through Said impedance, a Second signal rectifier 
coupled to said network and adapted to derive a 
Second direct, current voltage fron rectified sig 
nial Current, means connecting Said second rec 
tifier to said demodulator So as to cause Said 
Second direct Voitage to render the demodulator 
ineffective to produce denodulation voltage, and 
connections between said seccnd rectifier and 
Said impedance for rendering said second rectifier 
ineffective upon the current figw through the im 
pedance decreasing below a predetermined value. 

2. In cornbination in a radio receiver provided 
With a signal carrier transmission network, a 
deinodulator coupled to Said network and includ 
ing a demodulation voltage output circuit, a 
control circuit for the receiver comprising a sig 
nal rectifier coupled to said network and adapted 
to derive a direct current voltage from rectified 
Signal Current, an electron discharge device in 
cluding an impedance in the space current path 
thereof, means for impressing said direct voltage 
on Said device to control the current flow through 
Said impedance, means for producing a gain con 
trol potential for Said network, a second signal 
rectifier coupied to said network and adapted 
to derive a second direct cul:ent voltage from 
rectified signal cul'reit, ineans connecting said 
econd rectifier to said demodulater so as to 
cause said Seccl1d direct Voitage to render the 
demodulator ineffective to produce demodulation 
Voltage, and connections between said Second 
rectifier and said inpedance for rendering said 
Second rectifier ineffective upon the current flow 
through the impedance decreasing below a pre 
determined value. 

3. In combination in a radio receiver provided 
With a signal carrier transmission network, a 
demodulator coupled to Said network and includ 
ing a demodulation voltage output circuit, a 
control circuit for the receive comprising a sig 
nal rectifier coupled to said network and adapted 
to derive a direct current voltage from rectified 
Signal current, an electron discharge device in 
cluding an impedance in the space current path 
thereof, means for impressing said direct voltage 
on said device to control the current flow through 
Said impedance, a Second signal rectifier cou 
pled to said network and adapted to derive a 
Second direct curlent voltage from rectified sig 
nal current, means connecting said Second rec 
tifier to said demodulatOl' So as to cause Said 
Second direct Voltage to render the demodulator 
ineffective to produce denodulation Voltage, con 
nections between said Second rectifier and Said 
impedance for rendering said second rectifier 
ineffective upon the current flow through the 
impedance decreasing below a predetermined 
value, and means, responsive to Said decreased 
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current flow through said impedance, for pro 
ducing a gain control voltage for the network. 

4. In combination in a radio receiver provided 
With a signal carrier transmission network, a 
demodulator coupled to said network and in 
cluding a demodulation voltage output circuit, 
a control circuit for the receiver comprising a 
signal rectifier coupled to said nework and 
adapted to derive a direct current voltage from 
rectified signal current, an electron discharge 
device including an impedance in the space cur 
rent path thereof, means for impressing Said 
direct voltage on said device to control the 
Current flow through said impedance, a second 
signal rectifier coupled to said network and 
adapted to derive a second direct current voltage 
from rectified signal current, means connecting 
Said Second rectifier to said demodulator So aS 
to cause said second direct voltage to render the 
demodulator ineffective to produce demodulation 
voltage, connections between said second rectifier 
and said impedance for rendering said second 
rectifier ineffective upon the current flow through 
the impedance decreasing below a predetermined 
value, said network including a pair of cascaded 
resonant circuits tuned to a desired carrier fre 
quency, said demodulator being coupled to the 
Second resonant circuit, and said two rectifiers 
being coupled to the first resonant circuit. 

5. In combination in a radio receiver provided 
with a signal carrier transmission network, a 
demodulator coupled to said network and in 
cluding a demodulation voltage output circuit, 
a control circuit for the receiver comprising a 
Signal rectifier coupled to said, network and 
adapted to derive a direct current voltage from 
rectified signal current, an electron discharge 
device including an impedance in the Space cur 
rent path thereof, means for impressing said 
direct voltage on said device to control the 
current flow through said impedance, a second 
signal rectifier coupled to said network and 

3 
adapted to derive a second direct current voltage 
from rectified signal current, means connecting 
said second rectifier to said demodulator So as to 
cause said Second direct voltage to render the 
demodulator ineffective to produce demodulation 
voltage, connections between said second rectifier 
and Said impedance for rendering said second 
rectifier ineffective upon the current flow through 
the impedance decreasing below a predetermined 
value, and means for connecting said demodu 
lation voltage output circuit to said electron dis 
charge device whereby the latter amplifies Said 
demodulation voltage. 

6. In combination in a radio receiver provided 
with a signal carrier transmission netWOrk, a 
demodulator coupled to said netWork and in 
cluding a demodulation voltage output circuit, 
a control circuit for the receiver comprising a 
signal rectifier coupled to Said nework and 
adapted to derive a direct current voltage from 
rectified signal current, an electron discharge 
device including an impedance in the Space cur 
rent path thereof, means for impressing Said 
direct voltage on said device to control the 
current flow through said impedance, a second 
signal rectifier coupled to said network and 
adapted to derive a second direct current voltage 
from rectified signal current, means connecting 
said second rectifier to said demodulator So as to 
cause said second direct voltage to render the 
demodulator ineffective to produce demodula 
tion voltage, connections between said Second 
rectifier and said impedance for rendering Said 
second rectifier ineffective upon the current flow 
through the impedance decreasing below a pre 
determined value, the electrodes of Said demodu 
lator and second rectifier being provided by a 
tube having a common Cathode and tWO anodes, 
and the electrodes of the first rectifier being 
housed within the envelope of said discharge 
device. 

KENNETH REGINALD SURLEY. 
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