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CIRCUITS 

Bernardius D. H. Tellegen, Eindhoven, Nether 
lands, assignor, by mesne assignments, to Radio 
Corporation of America, New York, N.Y., a cor 
peration of Delaware 
Application March 1, 1939, Serial No. 261,257 

In the Netherlands June 24, 1938 
(C. 250-20) 5 Cairns. 

The invention relates to a radio receiver com 
prising means for suppressing a periodic disturb 
3CeS, 

It is known to utilize a device which makes the 
loW frequency amplifier inoperative during the 
duration of a disturbance. Such a device may 
not be actuated, as a matter of course, by the 
desired signal, and it has, therefore, been pro 
posed to construct the device in such manner 
that it only responds to disturbance amplitudes 
which are larger than double the carrier Wave 
amplitude of the desired signal, for With a modul 
lation depth of 100% the maximal signal ampli 
tude is equal to double the carrier wave ampli 
tude. Only disturbance voltages larger than dou 
ble the carrier Wave amplitude can actuate the 
said device, and thus block up the low frequency 
amplifier. In order to be able also to Suppress 
smaller disturbance voltages it has been proposed 
to have the device for making the low frequency 
amplifier inoperative actuated by voltages Set 
up within a frequency spectrum which is not 
occupied by a broadcast transmitter, and which 
is located as close as possible to the received fre 
quency spectrum. The threshold Walue Over 
which disturbance elimination takes place may 
be taken in this case as low as desired. This 
entails, however, the following drawbacks. First 
ly, an unoccupied frequency spectrum can rarely 
be found, and, when found, it is generally not 
located close to the desired signal. Throughout 
the entire frequency spectrum the disturbance 
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for example, be a band-blocking filter. Also, if 
the received high, or intermediate, frequency 
oscillations are supplied to the auxiliary channel, 
the filter included in this channel may be a low, 
or a high, pass filter. 
The voltages of the remaining frequencies are 

preferably supplied to a biased rectifier, so that 
they are not rectified until a determined thresh 
old value has been surpassed, and are supplied 
as a control direct current voltage to the said 
device for making the low frequency amplifier 

5. 

20 

voltage does not have, in general, a constant in 
tensity, so that in these circumstances the low 
frequency amplifier becomes inoperative when 
it is not necessary, Or, inversely, is not made in 
operative when it is necessary. 
The invention has for its object to provide a, 

device which permits the elimination of at least 
part of the interfering Voltages which are Smaller 
than twice the carrier wave amplitude. 
According to the invention, this purpose is 

attained by supplying the received high, inter 
mediate, or low frequency oscillations to an auxil 
iary channel which includes a filter which does 
not pass at least the carrier Wave and those side 
band frequencies of the high, or intermediate, 
frequency oscillations which correspond to the 
lowest modulation frequency, or the lowest modul 
lation frequencies of the low frequency oscilla 
tions respectively, while after a determined 
threshold value has been surpassed the voltages 
of the remaining frequencies actuate a device for 
making the low frequency amplifier inoperative. 
The filter included in the auxiliary channel may, 
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inoperative. 
According to a further embodiment of the in 

vention, the Voltages of the remaining frequencies 
are rectified and supplied as a control direct cur 
rent Voltage to the device for making the low fre 
quency amplifier inoperative, in such manner that 
this device starts operating as soon as the said 
control direct current voltage surpasses a deter 
mined threshold Walue. 

It is advisable slowly to control the threshold 
Value in dependence on the intensity of the car 
rier Wave of the received signal, and this in Such 
nanner that the threshold values increase with 
an increasing intensity of the carrier Wave. 

It is also poSSible slowly to control the said 
threshold values in dependence on the value of 
the Voltages of the remaining signal frequencies, 
and this in Such manner that the threshold 
values increase with an increasing value of the 
said voltages, in which event means should pref 
erably be provided to prevent the threshold Walues 
from exceeding a predetermined value, which 
maximum threshold value may be determined in 
this case by the intensity of the carrier Wave of 

, the received signal. 
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The invention affords the possibility of sup 
pressing part of the disturbances which are 
Smaller than double the carrier wave amplitude, 
since the device for making the low frequency 
amplifier inoperative can now be actuated by 
disturbance voltages which are larger than the 
signal Voltages furnished by the high modulation 
frequencies which are located, for example, over 
2500 cycles per second, which signal voltages are 
considerably Smaller than double the carrier Wave 
amplitude. The modulation depth of the fre 
quencies over 2500 cycles per second is under 
ordinary conditions at the most about 10%. If 
the auxiliary channel is branched from the high, 
or intermediate, frequency amplifier, the carrier 
Wave as Well as the frequency corresponding to 
the lowest modulation frequency have to be sup 
pressed in this auxiliary channel. Use may be 
made for this purpose of a band-blocking filter, 



2 
but it is also possible to utilize a high, or low paSS 
filter with the aid of which not only the carrier 
wave and the low modulation frequencies, but also 
the remainder of one of the side-bands can be 
suppressed. There is thus obtained the advan 
tage that for the elimination of aperiodic dis 
turbances that side-band may be utilized which 
is not disturbed by a transmitter adjacent as to 
frequency. If, namely, one of the side-bands 
of the received signal comprises frequencies which 
originate from a transmitter adjacent as to fre 
quency, the voltages, more particularly those of 
the side-band frequencies corresponding to the 
high modulation frequencies, have a higher value 
so that the threshold below which disturbance 
can no longer be eliminated also comes to lie at a 
higher level. 
The invention will be explained more fully with 

reference to the accompanying drawings wherein, 
Fig. 1 represents diagrammatically, by Way of 

example, one embodiment of a radio receiver 
having disturbance elimination according to the 
invention, 

Fig. 2 represents a practical example of the 
circuit arrangement of such a receiver, 

Fig. 3 represents a circuit arrangement for 
limiting the threshold Voltage. 

Referring to Fig. 1, the high frequency oscilla 
tions collected by an aerial are supplied to a 
high frequency amplifier 2 comprising a mixing 
tube and, after ainplification and frequency trans 
formation, they are passed through to an inter 
mediate frequency amplifier 3 provided With a 
detector. In the latter the intermediate frequency 
oscillations are detected, and Supplied to a low 
frequency anplifier 5 whereupon the low fre 
quency oscillations are made audible by a loud 
speaker 6. A control voltage for automatic Vol 
ume control (AWC) is supplied through a conduc 
tor a to the intermediate frequency amplifier and 
to the high frequency amplifier. The intermedi 
ate frequency amplifier has conected to it a filter 
7 which does not pass the carrier Wave and the 
sideband frequencies Which correspond to the low 
modulation frequencies. This filter is followed 
by a device 8 adapted to operate, with the aid of 
a relay 9, a switch present in the low frequency 
amplifier S. This device can be actuated by volt 
ages Which paSS through the filter and is con 
nected through a conductor f f to the intermediate 
frequency amplifier 3 in order to be able to adjust 
the threshold value which the disturbing voltages 
have to exceed in Order to allow of their being 
SuppreSS&d. 

Fig. 2 shows this device in detail. Similar com 
ponents are denoted in Fig. 2 by the same numer 
als as in Fig. 1. The high frequency oscillations 
received by an aerial are transformed in known 
manner by a mixing tube 2 into intermediate 
frequency oscillations and Supplied, through an 
intermediate frequency band-pass filter f3, to 
an internediate frequency amplifying tube 4. 
In the anode circuit of this amplifying tube is in 
cluded the oscillatory circuit 5 of a second inter 
mediate frequency band-paSS filter f... his cir 
cuit is connected, through a condenser 8, to a 
diode anode 9 arranged in a low frequency am 
plifying tube 29 and, through condensers 23 and 
24, to the cathode 25 of this tube. By rectifica 
tion there is set up across a resistance 20 a con 
trol direct current voltage which is supplied, 
through a filter formed by a resistance 2 and a 
condenser 22, to the control grids of the mixing 
tube f2 and of the amplifying tube 4 and which 
SerWeS for the automatic volume control. 
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The oscillatory circuit 16 of the intermediate 

frequency hand-pass filter 7 is connected, on the 
one hand, to a diode anode 26 which is also in 
corporated in the amplifying tube 29 and, on the 
other hand, through the parallel connection of a 
condenser 2 and a resistance 28, to the cathode 
of the amplifying tube 29. The low frequency 
voltages set up, by detection, acroSS the resistance 
28 are supplied, through a slide contact 30 and a 
condenser 3i, to the control grid 32 of the am 
plifying tube 23. A control voltage for a cathode 
ray indicator which is not shown in the figure 
is taken from the resistance 28 through a filter 
formed by a resistance 33 and a condenser 34. 
The amplifying tube 29 is connected, through 

a filter consisting of a resistance 35 and a con 
denser 38 and through a Switch t), to the control 
grid 3 of a final amplifying tube 38, which con 
trol grid receives, through a resistance 39, a 
negative bias voltage. A loudspeaker 6 is con 
nected, with the interposition of a transformer 
40, in the anode circuit of the final amplifying 
tube 38. 
The switch () is operated by a relay 9 and is 

constructed in such manner that When the current 
passing through the relay 9 decreases the con 
tact is broken and the low frequency amplifier 
is made inoperative. The intermediate frequency 
band-pass filter 3 has furthern Cre connected to 
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it an amplifying tube 4. This amplifying tube 
possesses substantially the same characteristic 
and adjustment, as the amplifying tube 4. The 
output voltage of the amplifying tube 4 f is there 
fore also substantially constant since the control 
grid 42 of the amplifying tube 4 f is connected to 
the control grid of the amplifying tube f4. A 
resistance 43 is included in the anode circuit of 
the amplifying tube 4 while the anode of the 
tube 4 is connected through a condenser 44 to 
the filter . This filter consists of a parallel res 
onance circuit 45 which is grounded on either 
side through series resonance circuits 48 and 47. 
The circuits 45, 46 and 47 are tuned to the inter 
mediate frequency carrier Wave. 
The anode of the amplifying tube A is con 

nected, through a condenser 48, to a diode anode 
49 while the end of the filter 7 is connected 
through a condenser 5 to a diode anode 5f. The 
two diode anodes 49 and 5 form, together with a 
cathode 52, a duo-diode 53. The cathode 52 is 
connected to ground through the parallel con 
nection of a resistance 54 and a condenser 55. 
The anodes 49 and 5 are grounded through re 
sistances 56 and 57 respectively. The anode 5 
is connected, through a filter consisting of a 
resistance 58 and a condenser 59, to the control 
grid 60 of an amplifying tube 6? in whose anode 
circuit is included the relay 9 in Series With a 
resistance 62. A parallel connection of a re 
sistance 63 and a condenser 64 provides for a bias 
voltage for the control grid 60. The operation 
of this circuit arrangement is as follows: The 
high frequency oscillations received by aerial 
are supplied to the control grid of mixing tube 
2 in which the frequency transformation is ef 

fected in known manner. The intermediate fre 
quency band-pass filter 3 connected in the anode 
circuit of the mixing tube 2 supplies the inter 
mediate frequency voltage received from the mix 
ing tube 2 to an intermediate frequency amplify 
ing tube f4 and, moreover, to an auxiliary chan 

whose input is formed by the amplifying tube 

Jointly With the cathode 25, the two diode 
anodes 9 and 26 present in the low frequency 
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amplifying tube 28 provide, as has been described 
before, in known manner, for the detection and 
the automatic Volume control. The low frequency 
alternating Voltages set up across the resistance 
35 connected in the anode circuit of the amplify 
ing tube 29 are Supplied, through a separating 
Condenser 36 and a SWitch which is closed 
during normal reception, to the control grid 3. 
of title final anpifying tube 38 by which they are 
anpified and then they are reproduced by the 
loudspeaker 6, 
The intermediate frequency oscillations Sup 

plied by the band-paSS filter 3, which oscillations 
consist of a carrier wave which, after the first 
intermediate frequency selection, still has on 
either Side a fairly large Side-band, is supplied to 
the control grid 2 of the amplifying tube 4 . 
Willich is located at the input of the auxiliary 
channel. The band blocking filter which is in 
cluded in the anode circuit of the amplifying tube 
& Oniy paSSes the intermediate frequency side 
band frequencies Which correspond to the high 
est modulation frequencies. 
Through a condenser 48 the diode 49-52 

presert Within the duo-diode tube 53 receives 
intermediate frequency Voltage from the anode 
circuit of the amplifying tube 14. Since the 
diode 3-25 for the automatic volume control 
is also connected to this anode circuit this inter 
mediate frequency Voltage is Substantially con 
Stant. The current supplied by the diode 49-52 
paSSes not only through the resistance 56 but 
aiso through the resistance 54, the latter having, 
jointly With the condenser 55, Such a time con 
Stant that the said current only depends on the 
intensity of the carrier Wave of the received sig 
nal. The voltage set up by this current across 
the resistance 54 consequently constitutes for 
the diode 5 (-52 a bias voltage which depends 
on the carrier Wave. 
To the latter diode are Supplied, through a 

condenser 5), the intermediate frequency side 
band frequencies which correspond to the high 
modulation frequencies. Since the amplifying 
tube 4 has substantially the same characteristic 
as the amplifying tube 4, the ratio between the 
voltages supplied to the two diodes 49-52 and 
5-52 remains Substantially independent of the 
intensity of the desired signal. The values of the 
resistances 54 and 56 are SO chosen that the bias 
voltage of the diode 5-52 exceeds the normal 
intermediate frequency side-band frequencies 
corresponding to the high modulation frequen 
cies. Under normal conditions the diode 51-52 
consequently does not rectify, so that the control 
glid 60 of the tube 6? is at ground potential. 

If, however, an aperiodic disturbance whose 
amplitude exceeds that of the high modulation 
side-band frequencies is received by the aerial, 
this disturbance Will Surpass the threshold Wolt 
age across the resistance 54 and be rectified by 
the diode 51-52 with the result that the diode 
anode 5 acquires a negative potential and in 
parts the latter to the control grid 60 of the tube 
6. The anode current of tube 6. Which flows 
through the relay winding 9 consequently de 
creases. This relay is constructed in Such man 
ner that with a decreasing current the Switch 
to is opened and the low frequency amplifier is 
made inoperative. If the Switch 0 is located at 
a point in the circuit arrangement where there 
are only alternating Woltages or alternating cur 
rents, the opening or closing thereof does not 
bring about any new disturbance. 

If, consequently, there occurs an aperiodic dis 
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turbance whose amplitude exceeds that of the 
side-band frequencies corresponding to the high 
est modulation frequencies, the operation of the 
low frequency amplifier is temporarily inter 
rupted. If this takes place in an interval of time 
which is short enough one would not perceive 
anything thereof. 

Fig. 3 represents a circuit arrangement wherein 
the threshold value Over which disturbance elimi 
nation takes place, is dependent on the side-band 
frequencies which correspond to the high modul 
lation frequencies, and wherein this threshold 
value is limited by the carrier Wave of the desired 
signal. In this case the threshold value is at any 
instant not larger than is absolutely necessary 
and moreover, it cannot exceed a determined 
limit. In Fig. 3 elements similar to those of Fig. 2 
are denoted by the same numerals. The diode. 
anodes 49 and 5? are connected to the band 
blocking filter 7 through condensers 48 and 50 
respectively. The direct current circuit for the 
diode 49-52 is formed by series connected re 
sistances 54, and 56. Across the resistance 54 
there is set up a direct current voltage which 
forms a threshold Voltage for the diode 5-52. 
The value of the alternating voltage supplied 
through the condenser 50 to this diode is ad 
justed with the aid of this condenser in such 
manner that in the case of normal reception recti 
fication does not yet occur in the diode 5-52. 
When a disturbance is received, the latter will be 
rectified and in the manner above described it 
causes the control grid 60, of tube 6 to become 
negative with the result that the low frequency 
amplifier is made inoperative. . . . . . 
The circuit arrangement of Fig. 3 further com 

prises a duo-diode 65. The diode anode 66there 
of is connected to the cathode 52 of the first duo 
diode 53. The other diode anode 6 is connected 
to ground through a coil 68. The cathode 69.is 
grounded through the parallel connection of a 
resistance it, Which is Small relatively to the 
resistance 54, and of a condenser 7. The duo 
diode 65 has for its task to limit the value of the 
threshold voltage of the first duo-diode 53, for if 
there occurs a Series of successive disturbances, 
the threshold Voltage across the resistance 5 
gradually increases With the result that the level 
above which the disturbances cause the low fre 
quency amplifier to become inoperative, also rises. 
Owing to the limitation of the threshold value 
this level is also limited. If the voltage across 
the resistance 54 exceeds a determined value 
which is determined by the positive voltage of 
the cathode 69 of the duo-diode 65 with respect 
to ground, the diode 66-69 becomes conductive 
with the result that the resistance O in Series 
with the diode 66-69 is connected in parallel 
With the resistance 54. This parallel connection 
causes in series with the resistance 56 Such a 
division of the direct current voltage existing 
across the diode 49-52 that the amplitude. Of the 
disturbing voltages which give rise to the initial 
rise of the threshold is larger than the partial 
Woltage acroSS the parallel connection of the re 
sistances 56 and 70, so that these interfering 
voltages are Suppressed, 
The positive voltage which the cathode 69 of 

the duo-diode 65 has with respect to ground is de 
termined by the Value of the alternating voltage 
existing between the diode anode 67 and ground, 
which alternating voltage may inductively be 
taken, for example with the aid of an inductance 
coil 68, from the oscillatory circuit f5 which is 



4. 
included in the anode circuit of the amplifying 
tube 4. 
What is claimed is: 
1. In a side band nodulated carrier receiving 

System of the type provided With a carrier de 
In Odulator and a demodulation voltage utilization 
netWork, the improvement which comprises a net 
work for deriving from the carrier voltage prior 
to denodulation Voltage of Side band component 
frequencies corresponding to higher nodulation 
frequencies, means for rectifying the derived 
voltage, means responsive to the carrier annplitude 
for controlling the operation of said rectifying 
In eans, and means responsive to the rectified 
Voltage for controlling the said utilization net 
Work. 

2. In a side band modulated carrier receiving 
System of the type provided with a carrier de 
modulator and a demodulation Voltage utilization 
network, the improvenent which comprises a 
netWork for deriving foin the cai'i'ier voltage 
prior to demodulation voltage of side and com 
pOnent frequencies corresponding to higher 
modulation frequencies, means for rectifying the 
derived voltage, means responsive to said derived 
Voltage for determining the amplitude level at 
Which said rectifying means is operative, and 
means responsive to the lectified Volage for cor 
trolling the said utilization network. 

3. In a radio receiving Systein having a modu- : 
lated carrier ar:plifier, a detactor and audio 
amplifier, means for Suppressing the reproduction 
of disturbances without, substantially interfering 
With reproduction of Inodulation frequencies, said 
means comprising a nodulated carrier voltage 
path, said path including a filter inetwork for 
passing voltages Solely of side band frequencies, 
corresponding to the high nodulation frequencies, 
a rectifier coupled to said filter network for de 
riving a control Voltage fron said passed voltages, 
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means responsive to carrier amplitude variation 
for controlling said rectifier, and means responsive 
to the control Voltage for controlling the trans 
mission of nodulation voltage between the detec 
tor and audio amplifier. 

4. A method of receiving side band modulated 
carrier Waves Without interference from disturb 
ing electrical inpuses which includes collect 
ing modulated carrier Waves and disturbance in 
pulses, demodulating the collected Waves and im 
pulses, amplifying and reproducing the demodu 
lated Waves and impulses, deriving from the col 
lected Waves prior to demodulation thereof volt 
ages of Side band frequency components corre 
SpOnding to the high modulation frequencies, de 
riving a uni-directional Control voltage from the 
derived Voltages, Controlling the amplification of 
said demodulated waves in response to said con 
trol Voltage, and Simultaneously regulating the 
derivation of said control voltage in response to 
collected Waves. 

5. A method of receiving side band modulated 
carrier waves without interference from disturb. 
ing electrical impulses Which includes collecting 
nodulated carrier Waves and disturbance in 
pulses, denodulating the collected waves and in 
pulses, amplifying and reproducing the demodu 
lated Waves and impulses, deriving from the col 
lected waves prior to denodulation thereof volt 
ages of side band frequency components corre 
Sponding to the high modulation frequencies, de 
riving a uni-directional control voltage from the 
derived voltages, controlling the amplification of 
Said demodulated waves in response to said con 
tol voltage, and simultaneously controlling the 
derivation of Said control voltage in response to 
the amplitude of Said first named derived 
voltages. 

BERNAEROUS O. H. E. LEGEN. 


