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This invention relates broadly to means for 
compensating for variations in the intensity of a 
received television signal and more particularly 
to a circuit whereby the effects of fading -etc., on 
the brightness of a reproduced picture are obvi 
ated. ' 

In the transmission of audio-frequency signals 
for a considerable distance by means of carrier 
wave radiation, the amplitude of the carrier wave 
is controlled about an average level by the posi 
tive and negative alternation of the audio signal 
to be transmitted. Such audio signals comprise, 
for instance, well known speech and music broad 
casts. . The mean value of the carrier wave am 
plitude remains constant through a compara 
tively long interval when transmitting such sig 
nals modulated by low frequency Waves. There 
fore, the receiving ampli?er could be maintained 
at a constant amplitude by means of what is 
commonly called electrical volume control ar 
rangements which may utilize the D. C. compo 
nent of the audio frequency current obtained 
for controlling the degree of the ampli?cation of 
the receiving ampli?ers. Variations in intensity 
of the carrier which are obviated in this fashion 
are produced through fading and/or through 
different ?eld intensities of the transmitters as 
Well as more or less through very sharp tuning. 

Television radiations, on the other hand, are 
distinguishable from audio radiations in part by 
the fact that the mean carrier wave amplitude is 
rather dependent on the average image brilliancy. 
As a result, it is not possible to use the same 
compensation methods as are applicable to speech 
and music transmission. 

Television signals usually consist of a carrier 
whose amplitude is increased from a point which 
corresponds to dark on the picture to white for 
the transmission of video signals and synchroniz 
ing ampules are radiated in what is termed in the 
blacker than black direction. Accordingly, our 
invention is based upon utilization of the lowest 
value of the carrier amplitude appearing in the 
image which, of course, bears a de?nite relation 
ship to black, and such value is used as a refer 
ence in determining the ampli?er level of oper 
ation. 
The invention will best be understood by ref 

erence to the ?gures in which: 
Figure 1 is one embodiment of our invention. 
Figure 2 is an explanatory curve; and 
Figure 3 is an explanatory curve. 
Referring to Fig. 1, the input circuit of a screen 

grid tube I3 has connected in its input circuit a 
resistor II and a diode I0 connected in parallel 

with the resistor. I2 is a coupling condenser and 
the input circuit itself is adapted to be joined to 
the receiving means in order that a portion of 
the incoming signal may be fed thereto. Of 
course, it is understood that in place of grid 
screen tube 13, the ordinary triode'might be sub 
stituted, and in lieu of using the receiving means 
joined to the video ampli?ers, a. separate receiv 
ing means might be joined directly to this input 
circuit. Joined to the plate circuit of the tube I3 
is a resistor I4 and a source of positive potential 
(not shown). The control grid of the tube I3 is 
joined to a control grid of a multi-grid tube I5 
which in this instance is a hexode. Another grid 
of tube i5 is joined through a compensating po 
tential I6 to the anode circuit of the tube I3. 
Joined in the anode circuit of the tube I5 is a 
resistor I’! connected to a source of positive-po 
tential (not shown), connected in parallel with 
the resistor I7 and the source of voltage is a 
condenser I8 and a recti?er I9. Joined in parallel 
to the latter is a resistor 2| across which poten 
tials are developed in accordance with the recti 
?ed currents. 
A portion of the incoming signal is impressed 

on the input circuit of tube I3 and the recti?er 
III is connected in such a fashion that as the 
amplitude of the incoming carrier increases, the 
negative bias on the control grid of the tube in 
creases. The control grid of the tube I3 is so 
biased that the operating point of the tube on its 
characteristic is such that at normal value of the 
carrier wave amplitude, and the normal value of 
the demodulated voltage, only the synchronizing 
impulses 2| (see Fig. 2) produce a plate current 
in the tube I3, while the image signals 22 (see 
Fig. 2) lie below the lower bend of the character 
istic of this tube as illustrated in the ?gure re 
ferred to. Accordingly, the plate potential of 
tube I3 decreases in accordance with the syn 
chronizing impulses. 
Referring to Figure 3, the characteristic of the 

hexode I5 and its operating point on this char 
acteristic are illustrated. The operating point is 
so chosen that for the lowest value 23 of the car 
rier amplitude corresponding to the picture sig 
nals, plate current having a ?nite value I1 is de 
veloped. For higher values of the picture modu 
lating voltage, the plate current of the tube I5 
decreases and for lower values, such as corre 
sponds to the synchronizing impulses, there 
would ordinarily result an increase in the plate 
current, one of the control grids of the hexode 
I5 being connected to the control grid of the tube 
I3. However, due to the voltage drop in the 
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plate circuit of the screen grid tube i3 which is 
occasioned by the synchronizing impulses, the 
passage of current through the hexode during 
the synchronizing impulses 2| (see Figs. 2 and 3) 
will be completely blocked. Since a grid of the 
hexode, which is connected across the compen 
sating voltage source Hi to the anode of the 
screen grid tube, is biased negatively in accord 
ance with the potential drop in the plate circuit 
of the aforementioned screen grid tube. Accord 
ingly, it will be seen that the maximum plate 
current in tube I5 results when the picture sig 
nals correspond to the value 23 shown in Fig. 3. 
This plate current value 11 results in a voltage 
reduction on the anode of the tube l5 and the 
alternating component will be recti?ed ‘by the 
recti?er [9. The potential at the upper end of 
resistor 20, therefore, is proportional to the value 
I1 when choosing the time constant of the con 
denser I8 and resistor 28 large as compared with 
the duration of the image. If, however, due to 
fading, or for other reasons, the carrier wave am 
plitude decreases, then the lowest carrier wave 
amplitude appearing in the image will result in 

5* the production of a plate current in tube l5 that 
islarger than the value I1. Accordingly, the 
potential of the upper end of resistor 20 increases 
and this increase may be utilized to control the 
degree of ampli?cation of the high frequency 
ampli?ers in the receiver thus balancing or lev 
eling the amplitude fluctuations in the received 
signal below a de?nite value. 
What we claim is: 
1. In a television system of the type in which 

picture signals and synchronizing signals are 
transmitted as a composite signal and in which 
the picture signal voltage representative of con 
ditions of light is of opposite sense to the syn 
chronizing signal voltage, means for receiving 
said transmitted signals, means for amplifying 

" said received signals, means for developing a di 
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rect current control potential for controlling the 
operating level of the receiver ampli?ers com 
prising a plurality of thermionic tubes including 
input and output tubes having anode, cathode 
and at leastone control electrode, means for rec 
tifying the composite signal, means for impress 
ing the recti?ed composite signal onto the con 
trol circuit of the input tube so that the negative 
bias on said grid increases, as the amplitude of 
the picture signal increases, means for maintain 
ing the output tube blocked during synchroniz 
ing signal receipt, means for rectifying the varia 
tions in the output of the output tube, and means 
for impressing said recti?ed output onto the am 
pli?er for controlling its operating level. 

2. In a television system of the type in which 
picture signals and synchronizing signals are 
transmitted as a composite signal and in which 
the picture signal voltage representative of con 
ditions of light is of opposite sense to the syn 
chronizing signal voltage, means for receiving 
said transmitted signals, means for amplifying 
said received signals, means for developing a di 
rect current control potential for controlling the 
operating level of the receiver ampli?ers compris 
ing a thermionic input tube including, anode, 
cathode and control electrodes, means for im 
pressing a portion of the incoming signal onto 
said control electrode circuit, rectifying means 
in the control electrode circuit for developing a 
negative, bias which increases as the amplitude 
of the incoming picture signal increases, an out 
put tube including anode, cathode and at least 
one control electrode, electrical circuit means 
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joining the control electrode of the input tube to 
a control electrode of the output tube, means for 
normally maintaining said output tube at an 
operating level so that its normal output cur 
rent bears a de?nite relationship to the normal 
value of the lowest picture signal amplitude, rec 
tifying means developing a control potential from 
the changes in the plate current of the output 
tube, and means for applying said developed con 
trol potential to control the operating level of 
the receiver ampli?er. 

3. In a television system in which video sig 
nals and synchronizing signals are transmitted as 
a composite signal, means for receiving said 
transmitted signal, means for amplifying said re 
ceived signals, means for rectifying said video 
and synchronizing signals, means for developing 
a control potential from said signals, a ther 
mionic vacuum tube having anode, cathode and 
at least one control electrode, said vacuum tube 
having said developed signals impressed on a 
control electrode thereof, a second thermionic 
tube having anode, cathode and at least one 
control electrode, means for maintaining said 
latter thermionic tube in a blocked state during 
receipt of the synchronizing signals, means for 
developing a potential from the output of the 
latter thermionic tube which bears a de?nite 
relationship to black in the picture, and means 
for controlling the level of the receiver ampli 
?er in accordance with said latter developed 
signal. 

4. In a television system in which video signals 
and synchronizing signals are transmitted as a 
composite signal, means for receiving said trans 
mitted signal, means for amplifying said received 
signals, means for rectifying said video and syn 
chronizing signals, means for developing a con 
trol potential from said signals, a thermionic 
vacuum tube having anode, cathode and at least 
one control electrode, said vacuum tube having 
said developed signals impressed on a control 
electrode thereof, a second thermionic tube hav 
ing anode, cathode and at least one control elec 
trode, means for maintaining said latter therm 
ionic tube in a blocked state during receipt of the 
synchronizing signals, means for developing a 
potential from the output, said means compris 
ing a recti?er and a resistor connected substan 
tially in parallel thereto for developing signals 
bearing a de?nite relationship to black in the 
picture, and means for controlling the operating 
level of the receiving ampli?er in accordance 
with said developed potential. 

5. In a television system in which video signals 
and synchronizing signals are transmitted as a 
composite signal, means for receiving said trans 
mitted signal means for amplifying said received 
signals, means for rectifying said video and syn 
chronizing signals, means for developing a con 
trol potential from said signals, comprising a 
resistor connected substantially in parallel with 
said recti?er, a thermionic vacuum tube having 
anode, cathode and at least one control electrode, 
said vacuum tube having said developed signals 
impressed on a control electrode thereof, a second. 
thermionic tube having anode, cathode and at 
least one control electrode, means for maintain 
ing said latter thermionic tube in a blocked state 
during receipt of the synchronizing signals, 
means for developing a potential from the out 
put of the latter thermionic tube which bears a 
definite relationship to black in the picture, and 
means for controlling the level of the‘ receiver 
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ampli?er in accordance with said latter developed 
signal. . 

6. In a television system in which video signals 
and synchronizing signals are transmitted as a 
composite signal in which said synchronizing sig 
nals are transmitted in a blacker than black di 
rection, means for receiving said transmitted 
signal, means for amplifying said received sig 
nals, means for rectifying said video and syn 
chronizing signals, means for developing a con 
trol potential from said signals, comprising a re 
sistor connected substantially in parallel with 
said recti?er, a thermionic vacuum tube having 
anode, cathode and at least one control electrode, 
said vacuum tube having said developed signals 
impressed on a control electrode thereof, a second 
thermionic tube having anode, cathode and at 
least one control electrode, means for maintain 
ing said latter thermionic tube in a blocked state 
during receipt of the synchronizing signals, means 
for developing a potential from the output of the 
latter thermionic tube which bears ‘a de?nite 
relationship to black in the picture, and means 
for controlling the level of the receiver ampli?er 
in accordance with said latter developed signal. 

7. In a television system in which video and 
synchronizing signals are transmitted as a com 
posite signal, means for receiving said composite 
signal, means for amplifying said composite sig 
nal, means for rectifying a portion of said re 
ceived composite signal, means for developing a 
control potential from said recti?ed signal, a ?rst 
thermionic vacuum tube having anode, cathode 
and at least one control electrode, means for 
impressing said control potential onto a control 
electrode of the thermionic tube, a second therm 
ionic tube having anode, cathode and a plurality 
of control electrodes, means connecting one of 
the control electrodes of said latter tube to a con 
trol electrode of the ?rst tube, means connecting 

3 
another control electrode of the second therm 
ionic tube to the output circuit of the ?rst tube, 
means for rectifying the output current of the 
second thermionic tube, means for developing a 
control potential from the recti?ed current bear 
ing a de?nite relationship to picture black, and 
means for controlling the operating level of the 
receiver ampli?er means in accordance with said 
latter developed control potential. 

8. In a television system in which video and 
synchronizing signals are transmitted as a com 
posite signal, means for receiving said composite 
signal, means for amplifying said composite sig 
nal, means for rectifying a portion of said re 
ceived composite signal, means for developing 
a control potential from said recti?ed signal, a 
?rst thermionic vacuum tube having anode, 
cathode and at least one control electrode, means 
for impressing said control potential onto a con 
trol electrode of the thermionic tube, a second 
thermionic tube having anode, cathode and a 
plurality of control electrodes, means connecting 
one of the control electrodes of said latter tube 
to a control electrode of the ?rst tube, means 
connecting another control electrode of the sec 
ond thermionic tube to the output circuit of the 
?rst tube, means for rectifying the output cur 
rent of thesecond thermionic tube, means for 
developing a control potential bearing a de?nite 
relationship to picture black, a time constant 
circuit connected to said recti?er, said time con 
stant circuit having a time constant greater than 
the duration of one frame of the transmitted pic 
ture, and means for controlling the operating 
level of the receiver ampli?er means in accord 
ance with said developed potential. 

RUDOLF URTEL. 
ROBERT ANDRIEU. 
MAX GE‘IGER. ' 
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