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My invention relates to translating circuits for 

television receivers and the like and particularly 
to circuits for detecting and amplifying television 
Signals. 

It is an object of my invention to provide a 
translating circuit for television signals including 
an improved arrangement for providing auto 
matic gain control with a minimum number of 
circuit components. . . 

It is another object of my invention to provide 
a translating circuit for television signals in 
cluding an improved arrangement for securing 
:automatic gain control and separation of syn 
chronizing pulses. 
The features of my invention which I believe to 

be novel are set forth with particularity in the 
appended claims... My invention itself, however, 
both as to its organization and method of opera 
tion, together with further: objects and advan 
tages thereof, may best be understood by refer 
ence to the following description taken in con 
nection with the accompanying drawing, the sin 
gle figure of which represents diagrammatically 
one form of signal translating circuit embodying 
my invention. 

Briefly, the circuit illustrated in the accom 
panying drawing comprises a rectifier having a 
load resistance across which the television signal 
is reproduced in a positive sense and an electron 
discharge device for amplifying the signal. A 
grid resistor for the electron discharge device 
is connected in series with the load, resistor of 
the rectifier. The voltages across the two re 
sistors are added to provide a voltage suitable 
for automatic gain control, the voltage across 
the load resistor being proportional to the instan 
taneous strength of the signal, that is, propor 
tional to the instantaneous energy transmitted, 
and that across the grid resistor being a unidi 
rectional voltage produced by grid rectification 
and proportional to the excess of intensity of the 
synchronizing pulses over the instantaneous in 
tensity of the signal. A third resistor connected 
in Series between the grid resistor and the load 
resistor may be employed for obtaining separa 
tion of Synchronizing pulses. 

Referring now to the drawing, a radio fre 
quency signal modulated by a television signal 
comprising picture signals and periodically re 
curring synchronizing impulses is supplied from 
a suitable source and impressed on the primary 
of a transformer O and the secondary circuit of 
which is connected to a diode or two-electrode 
electron discharge device f in series with a load 
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tween the plate of the device f l indicated at 13 
and one side of the secondary transformer O. 
The plate is connected to ground through a con 
denser .. 4 and a resistor 5, the functions of 
which will be described below. The source of the 
signals impressed across the primary of the 
transformer O may be the last stage of an inter 
mediate frequency amplifier and a condenser 6 
is connected across the resistance 2 to bypass 
currents at intermediate frequencies. The sig 
nal is produced across the resistor 2 and is in 
pressed in a positive sense upon a control elec 
trode or grid 8 of an electron discharge device 
9; the signal is impressed on the grid 8 across 

a grid resistance 20 connected between the grid 
18 and the grounded cathode 2 of the tube 9. 
The tube 9 includes an anode 22 connected to 
a suitable source of voltage through a resistor 
23, an inductance 24 and a resistor 25, the resis 
tor 25 and the source being bypassed for alter 
nating current by a suitable condenser 26. The 
output of the amplifier may be connected to a 
suitable utilization device coupled to the anode 
22 in the usual manner. 
In order to provide automatic gain control and 

maintain the volume of the output signal sub 
stantially constant over a wide range of intensi 
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ties of the input signal, an arrangement is pro 
vided for adding the voltages appearing across 
the resistances 2 and 20. This arrangement 
comprises a resistance 28 and a condenser 29 
connected as a filter across the condenser 4 and 
resistance 5 in series, a voltage Suitable for auto 
matic volume control being available across the 
condenser 29. The connections for utilizing the 
automatic gain control voltage form no part of 
the present invention and have not been illus 
trated; the voltage may, of course, be employed 
in the usual manner by feeding it back to the in 
termediate amplifier stages in a sense to reduce 
the amplifications thereof in response to increase 
in the received signal intensity. 
The voltage or signal appearing across the 

resistance 2 is proportional to the instantaneous 
intensity of the input signal and is relatively 
high for a black picture and low for a white pic 
ture. The condenser 4 and the resistance 20 
operate as a grid condenser and leak and pro 
duce a direct current bias voltage for the grid fa 
due to grid rectification, the current being drawn 
by the grid 8 on the peaks of the signal. The 
peaks of the television signals are the synchroniz 
ing impulses at the tops of the blanking signals. 
The time constant of the resistance 20 and con 

resistor 2, the resistor 2 being connected be- 55 denser 4 is selected so that it is long with respect 

  

  



2 
to the interval between the synchronizing in 
pulses so that a steady Voltage is built up across 
the resistance 20 which is proportional to the dif 
ference between the instantaneous intensity of 
the signal and the intensity of the Synchronizing 
impulses. For a black picture this voltage is 
relatively low and for a white picture relatively 
high. It will thus be apparent that by adding 
the instantaneous voltages across the resistance 
20 and across the resistance 2 a voltage is pro 
vided, the sum of which is proportional to the 
intensity of the peak of the input signal and is 
suitable for automatic gain control. The time. 
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constant of the resistance 28 and condenser 29 
are selected to Smooth out residual variations 
due, for example, to varying picture content in 
the Sun of the voltages across the resistances 
f2 and 20. It will thus be apparent that I have 
provided an arrangement for securing an auto 
matic Volume control voltage without the neces- : 
sity of including an additional rectifer tube and 
circuit. - 

When the grid 8 draws current, the device 9 
constitutes Substantially a short circuit across the 
resistance 20 and, consequently, a substantial part : 
of the voltage across the load resistor 2. is im 
pressed across the resistance 5. Since the grid. 
8 draws current only during the peaks of the 

signal, that is, during the synchonizing impulses, 
these pulses may be taken off by an output con 
nected across the resistance 5. The separation 
of Synchronizing impulses and picture signals is 
thus obtained without the necessity of providing 
an additional clipper circuit. A condenser 30 
may be connected across the resistor 5 to by 
paSS high frequency components to ground; it 
being evident that picture signal components 
must paSS through the resistance 5 in operation 
of the circuit; however, only the highest fre 
quency components of the picture signal may ba 
objectional in the synchronizing pulse circuit, 
and the condenser 30 may not be desirable in 
every application. The resistance f is and con 
denser 30 may, of course, be omitted if it is de 
sired to provide other circuits for securing the 
Synchronizing impulses because the resistance 5 
and condenser 30 are rot necessary to the opera 
tion of the automatic volume control feature. 

It will be apparent from the foregoing that I 
have provided a simple and effective arrange 
ment for Securing automatic volume control and 
Synchronizing pulse separation in a video fre 
quency detector and amplifier system without 
the necessity of providing separate electron dis 
charge devices and circuits for performing these 
additional functions. 
Although I have illustrated one embodiment of 

my invention employing a diode detector and a 
three-electrode amplifier tube, other modifica 
tions will readily occur to those skilled in the 
art. I do not, therefore, desire my invention to 
be limited to the particular circuit arrangement 

2,368,299 
is produced a voltage proportional to the instan 
taneous intensity of the rectified signal, means 
for amplifying the rectified signal and including 
a circuit element across which is produced a 
voltage proportional to the excess of the intensity 
of the Synchronizing impulses over the instan 
taneous intensity of the signal, and means for 
adding said voltages to produce a voltage propor 
tional to the peak strength of the received signal 
and suitable for controlling the gain of the re 
ceiver. 

2. A signal translating circuit for a television 
receiver or the like comprising means for the 
reception of a composite signal comprising pic 
ture signals and periodically recurring Synchro 
nizing impulses, the synchronizing impulses hav 
ing greater amplitude than the picture signals of 
the same polarity, means including a first elec 
tron discharge device connected to rectify the re 
ceived Signal, means including a Second electron 
discharge device having an anode and a Cathode 
and a control electrode for amplifying the rec 
tified signal, a resistance and capacitance load 
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circuit associated with said first device to provide 
a voltage proportional to the instantaneous in 
tensity of the received signal, a resistance and 
capacitance circuit associated with said second 
device for providing a voltage proportional to the 
excess of the intensity of the synchronizing im 
pulses above the instantaneous intensity of the 
signal, and means for adding said Yoltages for 
providing a voltage proportional to the peak 
strength of the received signal and which is suit 
able for controlling the gain of the receiver. 
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disclosed herein, and I intend by the appended 
claims to cover all modifications which fall with 
in the spirit and scope of my invention. 65 

What I claim as new and desire to secure by 
Letters Patent of the United States is: 

1. A signal translating circuit for a television 
receiver or the like comprising means for the 
reception of a composite signal comprising pic 
ture signals and periodically recurring synchro 
nizing impulses, the synchronizing impulses hav 
ing greater amplitude than the picture signals of 
the Same polarity, means for rectifying said sig 
nal and including a circuit element across which 
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3. A Signal translating circuit for a television 
receiver or the like, comprising means for the 
reception of a composite signal comprising pic 
ture signals and periodically recurring synchro 
nizing impulses, the synchronizing impulses hav 
ing greater amplitude than the picture signals 
of the Same polarity, means including a first elec 
tron discharge device and a load resistance there 
for for rectifying the received signal, a voltage 
proportional to the instantaneous intensity of 
the received signal appearing across said resist 
ance, means, including a second electron dis 
charge device having an anode and a cathode 
and a control electrode coupled to said resistance 
for amplifying the rectified signal, a resistance 
and capacitance circuit associated with said sec 
ond device and dependent upon the drawing of 
current by said control electrode for providing 
a voltage proportional to the excess of the in 
tensity of the Synchronizing impulses above the 
instantaneous intensity of the rectified signal, 
and means for adding said voltages to provide a 
voltage proportional to the peak strength of the 
received signal and which is suitable for control 
ling the gain of the receiver. 

4. A signal translating circuit for a television 
receiver or the like comprising means for the 
reception of a composite signal comprising pic 
ture signals and periodically recurring synchro 
nizing impulses having greater amplitude than 
the electrode signals of the same polarity, a diode 
and a load resistance therefor for rectifying the 
signal, means including an electron discharge de 
vice having an anode and a cathode and a control 
grid coupled to said load resistance for amplify 
ing the rectified signal, said last mentioned 
means including a grid resistance connected be 

/tween said grid and said cathode, a third resist 
ance connected between said cathode and said 
load resistance whereby said three resistances 

75 are Connected in a closed series circuit, and an 



2,868,299 
output connected across said third resistance for 
providing synchronizing impulses separated from 
the picture signal, said synchronizing impulses 
being produced when current is drawn by said 
grid. 

5. A signal translating circuit for a television 
receiver or the like Comprising means for the re 
ception of a composite signal comprising picture 
signals and periodically recurring synchronizing 
impulses having greater amplitude than the pic 
ture signals of the same polarity, a diode and 
a load resistance therefor for rectifying the sig 
nal, means including an electron discharge device 

- having an anode and a cathode and a control 
grid connected to said resistance for amplifying 
the rectified signal, means including a second 
resistance connected between said grid and said 
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cathode for providing a voltage proportional to 
the excess of the intensity of the Synchronizing 
impulses above the instantaneous intensity of the 
rectified signal, a third resistance Connected be 
tween said cathode and said load resistance 
whereby said three resistances are connected in 
a closed Series circuit, an output connected across 
said third resistance for providing synchronizing 
impulses separated from the picture signal, said 
synchronizing impulses being produced when cur 
rent is drawn by said grid, and means for adding 
the voltages across said load resistor and said 
second resistor for providing a voltage propor 
tional to the peak strength of the received signal 
and which is suitable for controlling the gain of 
the receiver. 

ROBERT B. DOME. 


