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1. 
This invention relates to a device for keeping 

the black portions of the video information and 
spurious signals in a television system from in 
terfering with the synchronizing signals for the 
system. The device can be located in a video 
camera chain and thus improve contrast and Syn 
chronization. 
In carrying out the invention the composite 

blanking signal is reversed in phase and applied 
through a delay network across a potentiometer 
Where a portion of it is utilized to apply a posi 
tive bias to a cathode follower stage during the 
active time of the video signal. In this Way a 
buffer zone is provided into which the black video 
information cannot penetrate and interfere with 
the synchronizing signals. 
The invention may be understood from the de 

scription in connection with the accompanying 
drawing, in which: 

Fig. 1 is a Schematic diagram of an illustrative 
embodiment of the invention. 

Fig. 2 is a time diagram of a composite video 
signal without this invention, and 

Fig. 3 is a time diagran of the corresponding 
composite video signal with this invention. 

In the drawing reference character indicates 
a vacuum tube to the control grid 2 of which 
blanking signal A is coupled through a capacitor 
3. Its grid leak resistor is shown at 4. The cath 
Ode 5 of this tube is connected to ground 
through a resistor 6 with a capacitor 7 connect 
ed across it. Plate 8 is connected to a source of 
positive potential B through resistors 9 and 0 
Connected in Series, with a point between them 
connected to ground through a capacitor . The 
plate 8 is also coupled by capacitor 3 to the con 
trol grid 2 of the tube 5. This grid 2 is also 
connected to ground through grid leak resistor 4. 
The Cathode 6 of this tube 5 is connected to 
ground through a resistor 7. This cathode is 
also connected to a delay network 57. 
The plate 8 of tube 5 is connected to a source 

of positive potential through resistors 9 and 20 
connected in series with their common connec 
tion coupled to ground through a capacitor 2. 
The plate 8 is coupled by condenser 22 to the 
control grid 23 of a pentode tube 24 having a grid 
leak resistor 25 that is connected to ground. The 
cathode 26 of tube 24 is connected to its sup 
pressor grid. It is also connected to ground 
through resistor 27 which has a capacitor 28 con 
nected across it. The screen grid 30 of tube 24 
is connected to a source of positive potential B' 
through the resistor 3 and to ground through 
the capacitor 32. Its plate 29 is connected to a 
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source of positive potential tin rough load resistor 
33 and is coupled into the chain of video ampli 
fiers 37, 38, 39, 40 and 4. 
The output of this chain of video amplifiers 

is applied to the control grid 42 of the triode 43. 
The plate 44 of this tube A3 is connected to a 
source of positive potential. The cathode 45 of 
this tube is connected to ground through resistor 
46, potentiometer contact 47 and a portion of re 
sistor 48. This cathode 45 is also connected to 
the input of additional stages of amplification 
(not shown) through resistor 49. It is also cou 
pled to the grid 5 of tube 50. The plate 52 of 
this tube is connected to a source of positive po 
tential. The cathode 53 is connected to ground 
through a resistor 54 and to the input of addi 
tional stages of amplification, not shown, through 
resistor 55. 
The operation is as follows: 
The blanking signal A is inserted at the grid 2. 

of tube and is taken off in amplified form at the 
plate 8 and applied in reversed phase to the grid 
2 of the tube 5. It appears in the same reversed 
phase across the cathode load resistor 7 and in 
its original phase across the plate load resistor 
9. It is coupled by condenser 22 from plate 18 
to the grid 23 of the tube 24 where it is taken 
off in amplified form and reversed phase at the 
plate 29 and inserted in the video signal ampli 
fier chain at Some point such as the grid of stage 
3. The video signal comprises the picture sig 
inal and the Synchronizing signals, as usual. After 
amplification in a number of stages the composite 
signal appears in the form shown in Fig. 2 in the 
Output of stage 4 and at the grid 42 of the tube 
43. 
At the same time the blanking signal appears 

across Cathode bias resistor f7 in reverse phase, 
that is, With negative pulses during the active 
time as shown at 56. This signal is delayed by 
the time delay network 57 and delayed by an 
amount equal to the delay introduced by the video 
amplifier chains 37, 38, 39, 40 and 4 so that it 
will appear at exactly the same phase relationship 
as the blanking signal component of the output 
of this amplifier chain. The amplitude of the 
signal from the Cathode 45 of tube 43 is adjusted 
by the potentiometer 47, 48 which applies the de 
sired positive bias to the cathode 45 of the tube 
43. This positive bias prevents the blackest por 
tions of the video signal and spurious signals in 
the black and blacker than black region from 
appearing in the synchronizing signal. 
The buffer area is shown in Fig. 3 as the area. 

between the blanking level and the dotted line 
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d. The black signal c of Fig. 2 is cut off at the 
line d in Fig. 3. This prevents interference by 
the blacker than black portions of the video sig 
nal With the Synchronizing Signals. 
Tube 50 and its connections are merely another 

output for the video signal appearing across the 
load 46 of the cathode 45 of tube 43. 
What is claimed is: 
1. In a television transmission system, a series 

of vacuum tubes adapted to amplify the video sig 
nal of Said System, a vacuum tube amplifier 
adapted to amplify a blanking Signal, means to 
apply Said blanking Signal to Said vacuum tube 
amplifier, means comprising another Vacuum 
tube having a resistance in its anode circuit and 
a resistance between its cathode and ground to 
obtain outputs of opposite polarities from the an 
ode and cathode respectively of Said Second 
named vacuum tube, the control grid of said Sec 
ond vacuum tube being coupled to the plate of 
the first named Vacuum tube, means comprising 
a third vacuum tube coupled to the plate of said 
second vacuum tube to amplify and reverse the 
phase of said blanking signal and apply it to the 
grid of one of said series of vacuum tubes adapted 
to amplify the video signal of said System where 
by said blanking signal is mixed with said video 
signal, means to delay said output from the cath 
ode of said second named vacuum tube, a fourth 
vacuum tube coupled to the output of Said series 
of vacuum tubes and adapted to be used as a cath 
ode follower stage, means to cause Said delayed 
output to be applied to the cathode of said cath 
ode follower stage thereby limiting its output 
voltage swing in the negative direction. 

2. In a television transmission system, a Series 
of amplifiers adapted to amplify the video signal 
of said system, a vacuum tube amplifier adapted 
to amplify and reverse the phase of the blanking 
signal of said system, a second vacuum tube hav 
ing its control grid coupled to the plate of said 

4 
amplifier and having plate and cathode resistors, 
a third vacuum tube having its control grid cou 
pled to the plate of said second vacuum tube and 
its plate coupled to the grid of one of the ampli 

5 fiers of said series, a lead from the cathode of 
said second vacuum tube, a delay network be 
tween the cathode of said second vacuum tube 
and one end of a resistor which has its other end 
grounded and a slideable tap on said resistor con 

lonected through another resistor to the cathode 
of a fourth vacuum tube to the grid of which is 
iconnected the output of said Series of amplifiers, 
the plate of said fourth vacuum tube being con 
nected to a source df positive potential, the out 

5 put being taken from the cathode of said fourth 
vacuum tube. 
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