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UNITED STATES PATENT OFFICE 
SIGNAL DETECTING SYSTEM 

Winfield R. Koch, Haddonfield, N.J., assignor to 
Radio Corporation of America, 
of Delaware 

a corporation 

Application January 31, 1940, Serial No. 316,622 
(C. 250-20) 5 Claims. 

This invention relates to systems for detecting 
signals of the frequency modulated type, and has 
for its principal object the provision of an im 
proved system and method of operation whereby 
the receiver is silenced when it is mistuned or 
When no signal is received. 
A further object of the invention is the provi 

Sion of a frequency modulated signal detecting 
system which rejects signals of the amplitude 
modulated type and responds to frequency mod 
ulated signals only when tuned to the mid-fre 
quency of Such signals. - 
When a frequency modulated signal receiver of 

the type, disclosed by U. S. Patent 2,121,103, for 
example, is tuned through a signal, audible out 
put is heard at three pointS Corresponding to 
the mid-frequency and to frequencies on the non 
adjacent sides of the voltage frequency charac 
teristics of the discriminator or detector diodes. 
At frequencies other than the mid-band frequen 
cy, amplitude modulated signals much distorted 
by the receiver limiter are heard as undesired 
noise. When no signal is present, stray noise due 
to various causes is also heard. 

In accordance with the present invention, noise 
due both to mistuning of the receiver during sig 
nal reception, and to other causes in the absence 
of signal, is suppressed through automatic vari 
ation in the grid bias potential of the audio am 
plifier of the receiver. To this end, the discrimi 
nator output voltage is utilized to bias off the 
audio amplifier when the receiver is mistuned 
to a received signal, and the potential of the Com 
mon lead of the discriminator diodes is similarly 
utilized when no. Signal is received. 
The invention will be better understood from 

the following description considered in connec 
tion with the accompanying drawings, and its 
scope is indicated by the appended claims. 

Referring to the drawings, 
Figure 1 is a wiring diagram of a frequency 

modulated detecting System provided With means 
for suppressing noise due to mistuning of the re 
ceiver, 
Figure 2 is a wiring diagram of a detecting sys 

tem including means for suppressing noise both 
in the presence and in the absence of a signal, 

Figures 3 and 4 illustrate different modifica 
tions of the system of Fig. 2, and 

Figure 5 is an explanatory diagram relating to 
the operation of the systems of the preceding fig 

3S. 
The System of Fig. 1 includes an intermediate 

frequency amplifier 0, provided with a tuned in 

10 

15 

20 

which is coupled through a similarly tuned cir 
cuit 3 to the diode detectors 4-15 of the dis 
Criminating or detecting network by which the 
frequency modulation is converted to correspond 
ing variations in voltage or amplitude. 
The discriminating or detecting network is of 

a well known type and depends for its operation 
on the fact that the phase relation between the 
Voltages of the tuned primary and secondary 
circuits of a coupling transformer changes with 
change in frequency. As pointed out in the 
aforesaid U.S. Patent 2,121,103, "the action de 
pends upon the fact that a 90° phase difference 
exists between the primary and secondary po 
tentials of a double tuned transformer when en 
ergy Of the resonant frequency is applied, and 
this phase angle varies as the applied frequency 
varies.' This type of network, therefore, affords 
One satisfactory means of changing frequency 
modulated signals into corresponding amplitude 
modulated signals. Other means for producing 
the result are well known and obviously may be 
substituted for the particular means illustrated. 
The illustrated detector network includes the 

tuned primary and secondary circuits 2-3, the 
diodes 4-f6, a capacitor 6 for coupling the 
high Voltage side of the primary circuit to the 
mid-point of the secondary circuit, and resistors 
7 and 8 which are series connected between the 

Cathodes of the diodes 4-5, are provided with 
a common terminal connected through a choke 
coil 9 to the mid-tap of the secondary circuit 
3, and are respectively bypassed by the capaci 
tors 20-2. 
The detected modulation voltage is applied 

through a coupling capacitor 22 to the control 
electrode 6 of an audio frequency amplifier 23 
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provided with an input circuit which includes 
resistors 24 and 25 and a self-bias resistor 26 
shunted by a by-pass capacitor 27, and with an 
output circuit which includes a resistor 28. 
For applying to the audio frequency input cir 

cuit resistor 25 a potential which is responsive to 
mistuning of the receiver, there are provided a 
Suppressor device. 29 and a double diode device 30. 
The device 29 is provided with a screen grid. 
and two control grids 8 and 9. The input cir 
cuit of the device 29 connected with the grid 9 
may include a resistor 3, the resistors T-18, the 
lower section of a bleeder resistor 32, and a self 
bias or cathode lead resistor 33 which is shunt 
ed by a capacitor 34. Resistor 3 offers a high 
impedance to audio frequency currents, to per 
mit only the D. C. variation to operate the Sup 

put circuit and with a tuned output circuit 2 65 pressor device. 29. The anode circuit of the de 
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vice 29 includes a resistor 35, an intermediate 
Section of the bleeder resistor 32, and the cathode 
lead resistor 33. The screen grid circuit of the 
device 29 includes a resistor 36, the intermediate 
Section of the bleeder resistor 32, and the cathode 
lead resistor 33. 
The audio amplifier grid bias resistor 25 is 

connected at One end to a high Voltage terminal 
of the bleeder resistor 32, and at the other end to 
a low voltage terminal of this resistor through 
either (1) the upper diode 3 and the anode 
cathode circuit of the device 29, or (2) the lower 
diode 38 and the screen-grid-cathode circuit of 
the device 29. 
How the noise usually incident to mistuning 

of the receiver is automatically suppressed will be 
readily understood. When the receiver is tuned 
to the mid-frequency F (Fig. 5), the voltages of 
the diodes 4 and 5 are equal and opposite, no 
additional Woltages are applied to the control grid 
9 of the device 29, the bias potential of the resistor 
25 is a minimum, and the detected modulation 
paSSes to the audio frequency amplifier 23. This 
follows from the fact that the potential drops of 
the resistors 35 and 36 are made substantially 
equal and of such value that the diodes 37 and 
38 are inoperative due to their cathodes being 
positive with respect to their anodes. Under these 
conditions, normal bias is applied to the control 
grid of the amplifier 23. 
When the receiver is mistuned, however, the 

outputs of the diodes 4 and 5 are not equal and 
there is impressed on the control grid of the de 
vice 29 an additional potential which is either 
positive or negative, depending on which side of : 
the mid-frequency the receiver is mistuned. 

If the additional voltage is of positive polarity, 
the potential drop of the resistor 35 increases, due 
to the increased anode current of the device 23, 
the cathode of the diode 37 becomes more nega 
tive, and current is drawn through the resistor 
25, thus biasing the amplifier 23 to cut-off. Sim 
ilarly, if the additional voltage applied to the con 
trol grid of the suppressor device 29 is of nega 
tive polarity, the potential drop of the resistor 3S 4 
is increased, the Cathode of the diode 38 becomes 
more negative, and current is drawn through the 
resistor 25, thereby biasing the amplifier 23 to 
cut-off. 
The System of Fig. 2 is similar to that of Fig. 1 

in Several respects, as indicated by the corre 
Sponding reference numerals, but differs there 
from in that (1) the connection between the 
primary and Secondary circuits 2 and f3 is made 
through a capacity divider 39-40 and (2) the 
Common cathode-anode circuit of the detector 
diodes 4-5 is connected through the audio 
frequency attenuating resistor 4 to the con 
trol grid 32 of a second suppressor device 42, 
which Operates through a resistor 43, a diode 44, 
and the resistor 25 to bias off the amplifier 23 
in the absence of a signal, to prevent passage or 
amplification of stray noise voltages, and (3) the 
control of amplifier 23 by applying the biasing 
off voltage to a different grid 47 from that to 
Which the audio signal is applied. Radio fre 
quency currents are, of course, by-passed through the capacitors. 
The Operation of the system of Fig. 2 to sup 

preSS noise in the absence of signal is dependent 
On the potential applied through the resistor 4 
to the control grid 32 of the device 42. Thus, lack 
of potential drop in resistor 8, when no appreci 
able signal is present, produces a large potential 
drop in the resistor 43, makes the cathode of the 
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diode 44 more negative, draws current through 
the resistor 25, and biases off the audio frequency 
amplifier 23. 
The distinguishing feature of the System of 

Fig. 3 is the application of the potential drop in 
resistor f3 to the first grid of the Suppressor 29 
for rendering the amplifier 23 inoperative in the 
absence of appreciable Signal. For Small signals, 
the Voltage across resistor 8 Will be Small, and 
the first grid 8 of the suppression device 29 will 
be practically at the same potential as the cath 

The Space current through this tube will be 
large, making the voltage drop in the resistors 
in both the screen grid and plate circuits large 
enough to cause the diode 3) to become oper 
ative and bias off the amplifier 23. When a 
strong signal is tuned in, the drop in resistor 8 
becomes large, tending to make the first grid 8 
of the suppressor device 23 negative, thus reduc 
ing the Space current, and rendering the ampli 
fier 23 operative. The diode 4 keeps the grid 8 
from becoming more negative than the normal 
operating value, thus permitting the tube to be 
Controlled by the third grid 9 when signals of the 
desired strength are being received. 
The operation of this modification is similar 

to those of Figs. 1 and 2, and will be readily un 
derstood Without detailed explanation. 
The system of Fig. 4 differs from those of the 

preceding figures in that the suppressor device 
and its associated diodes are replaced by a flip 
flop circuit which is of the multivibrator type dis 
closed in U. S. Fatent 2,050,059. This circuit 
functions through the resistor 25 to bias off the 
amplifier 23 in response to potentials resulting 
from mistuning and stray currents. It includes 
the resistor 3 through which potential is applied 
to the first grid 56 of a pentode 48, a resistor 49 
through which the output of the device 48 is cou 
pled to the second grid 58 of a pentode 5), and 
the resistor 25 through which the output of the 
device 50 is coupled (1) to the audio frequency 
amplifier grid circuit for biasing off the ampli 
fier 23 in response to mistuning potential and 
(2) to the second grid 59 of the device 48 for 
transferring current to this device in the absence 
of potential resulting from mistuning, and for se 
Curing the Sudden and complete operation of the 
Suppressing action, without any partially biased 
off condition of amplifier 23. 
More Specifically stated, the operation of the 

circuit in response to mistuning is as follows: 
When a signal is tuned in, correctly or incor 
rectly, the drop in potential across resistor 8 will 
bias off tube 5?, resulting in absence of any volt 
age drop in resistor 54. When a signal is tuned 
in correctly, the voltage drop in resistor T will be 
equal and Opposite to that in resistor 8, and the 
control grids of both pentodes 48 and 50 will be 
at ground or chassis potential. Because of the 
drop across resistor 55 in the cathode circuit of 
tube 58, the effective bias of the control grid 60 
of this tube Will be larger than that of the con 
trol grid 56 of tube 48. As shown in the patent 
referred to, this results in a large current through 
tube 48, While that of tube 5 will be cut off. 
The drop through resistor 25 will be small, and 
the amplifier 23 will be operative. When a Signal 
is mistuned Somewhat, the control grids of tubes 
48 and 5 will tend to become either more posi 
tive or more negative. The diode 52 prevents the 
control grid of tube 48 from becoming more posi 
tive, while the diode 53 prevents the control grid 
of tube 50 from becoming more negative, by be 
coming conductive under these conditions. It 
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remains, therefore, that the control grid of tube 
48 may become more negative, while that of tube 
58 may become more positive. When mistuning 
causes either of these two actions to occur, the 
tube 5 will tend to start passing current, and 
tube A8 Will begin passing less current, the action 
will be accumulative and tube St Will conduct a 
large current, while tube 48 will be cut off. The 
large drop through resistor 25 will bias off the 
amplifier 23, rendering the receiversilent. 
For biasing off the amplifier 23, to render the 

receiver silent to stray currents produced when 
no signal is present, there are provided a coupling 
tube 5, the diode 53, and a resistor 54. 
This function is performed as follows: Absence 

of an appreciable signal will result in no voltage 
drop across resistor 8, thereby removing the 
bias from tube 5, which will then pass some 
current, resulting in a voltage drop across re 
sistor 54. The diode 53 Will become active, mak 
ing the control grid 60 of tube 50 more positive. 
This initiates the reversing action of tubes 48 
and 50, just as when the signal was mistuned 
so as to make this grid more positive, and the 
amplifier 23 rendered inactive. 

Fig. 5 shows the drop in the diode resistors 
and 8 as the frequency of the received signal 

is varied. Frequency modulated signals can 
be heard at three places, designated F, F1 and F2. 
Positions F1 and F2 give a poor signal to noise 3 
ratio and result in considerable distortion. The 
invention prevents accidental tuning to either 
of these two positions by rendering the receiver 
silent under all conditions except when the car 
rier is tuned in the region near F. 

I claim as my invention: 
1. In a system for detecting signalis of the 

frequency modulated type, the combination of 
a tunable circuit, an amplifier, an electron dis 
charge device provided with a control electrode, 
a frequency discriminator network and rectifier 
means connected with said electrode for apply 
ing thereto potential resulting from mistuning 
of said circuit, anode and screen grid circuits 
for said device, and means connected in Said 
anode and screen grid circuits and with Said alm 
plifier for interrupting the operation of said 
amplifier. 

2. In a system for detecting signals of the fre 
quency modulated type, the combination of a 5th 
tunable circuit, an amplifier, an electron dis 
charge device provided with a control electrode, 
a frequency discriminator network and rectifier 
means connected with said electrode for apply 
ing thereto potential resulting from mistuning 
of said circuit, anode and screen grid circuits, and 
means including a pair of rectifiers having an 
output circuit connected with said amplifier and 
biasing resistors for said rectifiers connected in 
said anode and screen grid circuits for inter 
rupting the operation of said amplifier. 
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3. In a system for detecting signals of the 
frequency modulated type, the combination of a 
tunable circuit, an amplifier, an electron dis 
charge device provided with a control electrode 
Subjected to potential resulting from mistuning 
of said circuit and With anode and Screen grid 
circuits, separate resistors connected in Said 
anode and Screen grid circuits, and a pair of 
diode elements responsive to potentials of Said 
resistors for controlling the operation of Said 
amplifier. 

4. In a system for detecting signals of the 
frequency-modulated type, the combination of 
a tunable signal circuit, a signal amplifier re 
sponsive to a predetermined biasing potential for 
interrupting signals through said System, an 
electron discharge device provided with control 
electrode, anode and screen grid circuits, means 
for deriving from said system and applying to 
said control electrode circuit a potential re 
Sulting from mistuning of said circuit Which 
varies in magnitude and polarity with varia 
tions in frequency about resonance, separate re 
sistors connected in said anode and Screen grid 

5 circuits for developing potentials responsive to 
said variations in the last-named potential, a 
pair of rectifier elements connected with Said 
control electrode circuit responsive to predeter 
mined values of said potentials across Said re 
sistors for establishing the first-named biasing 
potential in said circuit, and means connected 
between said first-named potential-deriving 
means and said control electrode circuit for con 
trolling the operation of said amplifier in the 
absence of signals. 

5. In a system for detecting signals of the 
frequency-modulated type, the combination of a 
tunable frequency-responsive discriminator net 
work having a balanced output circuit providing 
controlling potentials which vary in magnitude 
and polarity with frequency variation of a re 
ceived signal from resonance, a control ampli 
fier connected with said output circuit for re 
ceiving a controlling potential therefrom, said 
amplifier having a pair of output circuits includ 
ing impedance elements providing potentials 
across said elements which vary with variations 
in controlling potential from said discriminator 
network, an audio frequency amplifier connected 
to receive signals from said discriminator net 
work, said amplifier having a control grid cir 
cuit including a resistor element therein, a pair 
of rectifiers connected in circuit with said re 
sistor element and connected with Said imped 
ance elements to receive biasing potentials there 
from whereby the operation of said rectifiers is 
prevented in the presence of an applied signal at 
the resonant frequency of said network. 

WINFIELD R. KOCHI, 


