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My invention relates to television receivers and 
more particularly to means for controlling the 
background brilliance of the reproduced picture. 

It has for one of its objects to provide improved 
means to control the background brilliance of the 
reproduced picture in accordance with the back 
ground brilliance of the transmitted picture as 
represented by the intensity of the picture sig 
nal currents as received in the receiver. 
In my copending application Serial No. 243,134 

filed November 30, 1938 and entitled Automatic 
background control for television systems, I have 
illustrated a System in which the background 
brilliance of the reproduced picture is controlled 
in accordance with a unidirectional electromotive 
force produced by rectification of the television 
picture signal, this rectification occurring in the 
grid circuit of an amplifier of the television sig 
nals. That system possesses the advantage that 
the cathode of the picture reproducing device is 
maintained substantially at the potential of the 
cathode of the picture signal amplifier whereby 
the heaters for these cathodes may be energized 
from the same source and a minimum of insula 
tion between the cathode and heater of the pic 
ture reproducing device is therefore required. 
My present invention has for another of its 

objects substantially to retain this advantage, 
and at the same time to secure improved oper 
ation and reduced cost of the system. 
A particular object of my invention is so to 

arrange the circuits as to reduce the cost of the 
equipment necessary to supply the high voltage 
operating potential for the picture reproducing 
discharge device. , - 

Still another object of the invention is to pro 
vide improved means to prevent damage to the 
cathode ray Screen during the heating up period 
of the cathodes of the system before the deflec 
tion potentials are applied to the deflection sys 
tem of the picture reproducing device. 
The novel features, which I believe to be char 

acteristic of my invention are set forth with par 
ticularity in the appended claims. My invention 
itself, however, both as to its organization and 
method of operation, together with further ob 
jects and advantages thereof, may best be under 
stood by reference to the following description 
taken in connection with the accompanying 
drawing in which Fig. 1 represents an embodi 
ment of my invention, and Figs. 2 and 3 repre 
sent modifications thereof. 

Referring more particularly to Fig. 1 of the 
drawing, my invention is illustrated as embodied 
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is shown, but which receives the television mod 
ulated carrier wave, demodulates it, and supplies 
the reproduced television picture signal electron 
motive force between terminals fo and shown 
on the drawing. This electromotive force, rep 
resenting the transmitted picture is supplied 
through a coupling condenser f2 to a control 
electrode 3 provided in an electron discharge 
amplifier 4. 
This electromotive force has alternating Cur 

rent intensity variations therein which are in ac 
cordance with the gradations of shade of an ele 
ment of area of the picture transmitted as said 
element is scanned over the picture. These vari 
aticins I shall refer to as the picture signal. It 
also has a certain average, or overall, intensity 
which is dependent upon the overall, or back 
ground, brilliance of the picture. 
The grid circuit of the device 4 is provided 

with the grid condenser 2 and a grid leak 2'. . 
This leak 2' is connected, for direct current, 
across the condenser 2 through apparatus, not 
shown, which is connected to terminals 0 and 

l, so as to provide a discharge path for the con 
denser. This grid leak and condenser combina 
tion 2, f2 has such a time constant that upon 
occurrence of rectification in the grid circuit of 
the discharge device 4 a unidirectional potential 
is produced upon resistance 2' having a mag 

30 nitude, which is dependent upon the background, 
or overall, brilliance of the transmitted picture. 
This electromotive force is utilized in the manner 
presently to be described to control the brilliance 
Of the reproduced picture. 

35 The discharge device 4 has a cathode 5, an 
anode 6 and a suppressor grid T, all connected 
in a conventional manner to amplify the picture 
signals supplied to the grid 13 thereof. The 
anode f6 is supplied with operating potential 

40 from the power supply rectifier 8 of the tele 
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vision receiver through a resistor 9. The device 
4, likewise, has a screen grid 20 which is supplied 
with operating potential from the rectifier fa 
through a resistor 2. The rectifier 8 also sup 
plies operating potential for other discharge de 
vices of the television receiver through conductor 
22 and ground. 
The picture signal output of the amplification 

stage 4 is developed upon resistance 9 and is 
Supplied through a coupling condenser 23 to a 
control electrode 24 provided in a picture, repro 
ducing cathode ray device 25 thereby to control 
the intensity of the cathode ray in that device, 
The picture reproducing device 25 has a cathode 

in a television receiver, only a portion of which 55 26, which is connected to the movable contact 2 
  



of a potentiometer 28, connected across the out 
put of the power supply rectifer . . . 
The basing circuit for the control electrode 2 

of the picture reproducing 2 is completed 
through a resistor 3 to the junction between a 
pair of resistors 32 and 33, which are connected 
in series between the left-hand terminal of the 
resistor 2 and the negative terminal of the Po 
tential source 8. The upper terminal of the 
resistor 32, and hence the screen grid of device 
4, is maintained at ground potential for c. 
rents of signal frequency by condenser , which 
is connected between the upper terminal of the 
resistor 32 and ground. In similar manner, a 
by-pass condenser 35 maintains the cathode 2 at 
ground potential for alternating currents. 
The picture tube 2 is provided with a first, or 

acceleration, anode 3 and a second anode, the 
latter being connected to the positive terminal of 
a source 3 of relatively greater potential than 
that of source 18, and which may comprise a 
second power supply rectifier connected across a 
resistance 38 as indicated by the -- and - signs 
on the drawing. The negative terminal of this 
source 3 is connected to the positive terminal 
of the potential source 8 and to the accelera 
tion anode 36, the potentials of the source 
and 39 thus being applied in aiding relation be 
tween the cathode 2 and the anode 8 of the 
picture reproducing device 2. - 
The heaters 4 and 44 for the cathodes of the 

various discharge devices are shown connected 
to the same energization circuit 43. The heat 
ers of the cathodes of other discharge devices in 
the receiver may also be heated from this same 
circuit through conductors 47. This may include 
the discharge devices which generate the scan 
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energization of the cathode of rectifer 2, which 
commonly is of flamentary type, as when power 
is first applied to the television receiver, and be 
cones energized only after the cathode of the 
various discharge devices energized thereby have 
had time to heat up so that current flows from 
the rectifer. This means that iri the event that 
the cathode of the picture reproducing device 
2 becomes effective to emit the cathode ray 
prior to application of scanning potentials to the 
deflection system of this device the ray is not 
focused upon the screen, but falls upon such a 
large area thereof that it is insufficiently intense 
at any point to produce injury to the screen. 
After the cathodes of the discharge devices of 
the receiver become heated, and current flows 
from the rectifier, focusing coil 4B becomes ener 
gized and the ray is focused upon the screen. By 
this time the cathodes of the other discharge de 
vices of the receiver are also heated with the re 
suit that the deflection potentials are generated 
and applied to the cathode ray device, thereby 
to deflect the ray over the screen for normal operation. - 
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ning, or deflection, potentials for the cathode . 
ray device. Any of the heaters may, of course, 
be supplied through individual circuits from 
separate secondary windings on a common trans 
former such as that which supplies potential to 
rectifier 8, if desired. . . . . ... " 
The discharge devices of the receiver, which 

generate the scanning potentials for device. 2, 
since they, usually have indirectly heated cath 
odes, are inoperative to produce the scanning, or 
deflection, potentials until their cathodes have 
had time to become properly heated after the 
receiver is initially energized. This condition 
necessitates the use of means, which will be pres 
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ently described, to protect the screen of the cath 
ode ray device from injury due to impingement of 
the beam thereon during this initial heating pe 
riod after the receiver energizing circuits have 
been energized. 
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The picture reproducing device 25 is also pro-. 
vided either with deflection electrodes, or deflec 
tion coils, not shown, which are energized from 
the scanning circuits of the television receiver. 
Such systems are entirely conventional and oper 
ate in the usual way to deflect the cathode ray 
of the picture reproducing device 25 across the of the television picture. 
screen of that device in such a fashion that when 
modulated by the control electrode 24, it repro 
duces the transmitted picture upon the cathode 
ray screen. . . 
The picture reproducing device is also pro 

vided with a focusing coil 46 the function of 
which, when energized, is to focus the cathode 
ray upon a small area, or spot, on the screen. 
This coil is connected, however, in the negative 
return lead of rectifier 8; that is, between ground 
at 4 and the anodes of the electron discharge 
rectifier 42, so that it is not energized upon initial 
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In explaining further the operation of the de 
vice described, it will first be assumed that no 
picture signals are present at the input terminals 

, , a condition which represents the trans 
mission of a totally black picture. The grid 3 
of the discharge device 4 has zero bias and the 
device draws maximum anode and screen grid 
current. The screen grid current, in flowing 
through the resistor 2, produces a voltage drop 
across this resistor thereby to establish a prede 
termined voltage drop across the resistors 32 and 
3, which are connected in the biasing circuit of 

the control electrode 24 of the picture reproduc 
ing device 2. The control electrode 24 is biased 
by the difference in the potentials appearing 
across resistor 8 and that appearing across the 
lower portion of potentiometer 28 below the mov 
able contact. 27, these potentials being in op 
posed relation. Under the condition that no pic 
ture signals are present at the input terminals fo, 

, the movable contact 28 is adjusted along the 
potentiometer 27 to a point where the control 
electrode 24 of the picture reproducing device 2S 

its just biased to cutoff. The fluorescent screen of 
the picture reproducing device is then dark as is 
proper for a black picture. 
Now assume that a picture signal is supplied 

to the input terminals 0, corresponding to a 
picture composed of light and dark areas. The 
control electrode 3 of the device 4 becomes posi 
tive during a portion of each alternating current 
cycle of the picture signal and rectification of the 
signal between the control electrode 3 and the 
cathode 5 ensues thereby charging condenser 
2, as in ordinary grid leak and condenser rec 

tification, until the control electrode is biased 
negatively in proportion to the maximum change 
in the picture signal caused by the lighter areas 

This change in the 
bias of the control electrode f3 is thus depend 
ent upon an integrated change in the picture 
signal produced by gradations of light intensities 
between the light and dark areas of the picture 
and thus it corresponds with the overal bril 
liance of the televised picture. 
As the control electrode 3 is biased more 

negatively by rectification of the picture signal, 
the anode and screen grid currents are thereby 
decreased. A. decrease in the screen grid cur 
rent produces a corresponding decrease in the 
potential drop across the resistor 2 f and a cor 
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respon increase in the potential drop across 

E. 33 which, in turn, varies the po 
tential of grid 24 in the positive direction. The 
bias on the control electrode 24 of the picture 
tube 25 is therefore varied in the positive direc 
tion with increasing values of the potential drop 
across the resistor 33. It will thus be evident 
that the overall brilliance of the televised pic 
ture controls the bias of the control electrode 
is of the device 4 and by controlling the screen 
grid current of this device, directly controls 
the bias of the control electrode 24 thereby all 
tomatically to control the overall brilliance of 
the picture reproduced on the fluorescent screen 
of the picture reproducing device. . . . 

It has been found advisable for best operation 
to choose, a value for the resistors 32 and 33 
such that the same change of potential drop 
occurs across the resistor 33 as occurs across the 
resistor 9 with changes in the overall brilliance 
of the televised picture. In this way, the am 
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In one embodiment of my invention the circuit 

elements have the following values: 
Resistance 32---------------megohms. 2.2 
Resistance 33--------------------do----. 1. 
Resistance 21-------------------ohms. 56,000 
Resistance 28--------------------do----, 10,000 
Resistance 19--------------------do---- 1,800 
Resistance 31-------------------------- Zero 
Capacity 34---------------microfarad- .25 
Capacity 23--------------------do---- .25 

: These values are given merely by way of ex 
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ample and may vary widely in different installa 
tions. They are not intended as any limitation 
of my invention. 

Fig. 2 represents a modification of my inven 
tion: in which the lower terminal of resistance 

20 
plification, or gain of device 4, for the alternat- . 
ing current, or picture, component of the tele 
vision signal applied to the control electrode 2 
is the same as the amplification, or gain of this 
device for the direct current or background com 
ponent of the television signal. 
components of the received signal as applied to 
the cathode ray device are maintained in their. 
proper relationship to each other. 
By proper choice of resistors 32 and 33 with 

respect to each other to increase, or decrease, 
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Thus these two 

the voltage on resistance. 33 the background 
changes may be exaggerated, or they may be 
made subnormal in amount as desired, thereby 
to produce special effects as desired. In this 
way, compensation may be effected for attenua 
tion of background signal in the system prior 
to discharge device. 4. - 

It has been found in practice that with the 
system constructed in accordance with my in 
vention the cathode 26 of the picture reproduc 
ing device may be operated near the potential 
of the cathode of device 14, and near ground. 
This enables the picture reproducing device to 
be constructed with a minimum of insulation be 
tween its heater element 44 and the cathode 26. 
The heater 44 may thus beheated by the same 
source of heating energy as is used to heat the 
cathode heater 40 of the discharge device 4, 
as shown, or if energized from separate wind 
ings of a transformer, for example, it renders 
possible a reduction in cost of the insulation 
necessarily provided to insulate such winding 
from each other and from ground. .. 
An additional advantage of my invention re 

sides in the fact that the potential sources 39 
and 8 may be connected in series between the 
cathode 5 and the anode 37 of the picture 
reproducing device. With the potential sources 
39 and 8 connected as shown, the bleeder re 
sistor 38 across the anode source 39 can be dis 
pensed with, or a much higher resistance, such 
as 20 negohms, employed since it is not neces 
sary to provide a tap connection from any such 
bleeder. to any electrode such as the anode 36 
and it is not necessary that such resistance carry 
any great amount of current. This produces a 
saving in the power required from the source 
39, thereby effecting a saving in the size and 
cost of the elements which constitute this source 
in addition to effecting a saving of the cost of 
the bleeder resistor itself. This results in a 
higher available voltage from a given source 39 
for the anode 3. 
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28 is connected to ground through diode 45. 
When so connected, during the initial heating up 
period of diode 45, the cathode of which may 
be energized from circuit. 43 of Fig. 1, resist 
ance 28, and hence the cathode. 26 of device 25 
is at the full potential of the rectifier 8. The 
grid of this device is maintained near ground po 
tential through resistance 33 and hence it is 
highly negative relative to its cathode. This 
prevents the cathode ray from impinging upon 
the screen until such time as the deflection po 
tentials are applied and the cathode of diode 45 
has become heated. In this way the connection 
of the focusing coil 46 in the negative lead of 
rectifier 8, as shown in Fig. 1, may be obviated. 
... Fig. 3 is similar to Fig. 1 but differs there 
from in that the lower terminals of resistances 
28 and 33 are connected, not to ground as in 
Fig. 1 but to a point 50 of potential negative with 
respect to ground. The negative side of the rec 
tifier 8 is, in this case, connected to ground 
through a resistance 5 upon which a potential 
develops which is negative with respect to ground. 
This means that the tap 27, and hence the cath. 
ode 26 of device 25, may be adjusted to be even 
nearer to or at the potential of the cathode of 
device 4. ... a 

While I have shown a particular embodiment 
of my invention, it will, of course, be apparent 
that I do not wish to be limited thereto since 
many modifications may be made both in the 
circuit arrangement, and in the instrumentali 
ties employed, and I, therefore, contemplate by 
the appended claims to cover all such modifica 
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tions as fall within 
my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United states is: 
1. The combination, in a television receiver, 

of a cathode ray picture reproducing device hav 
ing a cathode and a control electrode, an ampli 
fler having an anode circuit, a screen grid cir 
Cuit, and a control grid circuit, means to supply 
to said control grid circuit signal currents rep 
resenting the transmitted picture and its back-, 
ground brilliance, means to develop in said anode 
circuit electromotive force representing the trans 
mitted picture and to supply said electromotive 

the true spirit and scope of 

force between said control electrode and cathode 
of said picture reproducing device, means to de 
velop in said screen grid circuit by reason of 
current flowing between said screen grid, and 
cathode an electromotive force representing the 
background brilliance of said picture, and means 
to supply such electromotive force between the 
cathode and control electrode of said cathode 
ray device, 

2. The combination, in a television receiver, 
  



4. 
of a cathode ray picture reproducing device hav 
ing a cathode and a control electrode, an ampli 
fier having an anode, a screen grid, a control 
grid, and a cathiode, means to supply between 
said cathode and control grid of said amplifier 
picture signals, and background signals, means 
to develop on said anode potentials representing 
said picture signals, and on said screen grid in 
response to current flowing between said screen 
grid and cathode potentials representing said 
background signals, means to supply a normal 

O 

operating bias potential between the control elec 
trode and cathode of said picture reproducing 
device, means to vary said bias potential in ac- . 
cordance with the potential on said screen grid, 
and means to supply said potentials representing 
said picture signals from said anode to said, 
control electrode. 

3. The combination, in a television receiver, 
of an amplifier including a cathode, an electron 
receiving electrode and an anode, a resistance 
connected between said cathode and electron 
receiving electrode, a source of operating poten 
tial connected through a second resistance both 
between said cathode and electron receiving elec 
trode and across said first resistance, whereby 
the potential on said first resistance increases 
and decreases as current in said electron-re 
ceiving electrode and said second resistance de 
creases and increases, a cathode ray picture re 
producing device having a cathode connected to 
a point on said source and a control electrode 

5. 

of an amplifier having a cathode, a control elec 
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ture signal currents between said cathode and 
one of said output electride, means to supply alternating picture signals and unipotential back 
ground signals to said control electrode where 
by said background signals appear upon said 
resistance connected to said one output electrode 
and the picture signals appear upon the other 
of said resistors, an electron discharge picture 
reproducing device connected to respond to said 
picture and background signals appearing on 
said resistors, and means whereby the amplifica 
tion of said amplifier for said picture signals is 
substantially equal to that for said background 

6. The combination, in a television receiver, 
trode, and a pair of output electrodes, a source 
of operating potential connected between said 
cathode and each of said output electrodes, 
through respective resistors, a by-pass for pic 
ture signal-currents between said cathode and 
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connected to an intermediate point on said first 
resistance, said points being such as to provide 
operating bias potential between said cathode 
and control electrode of said cathode ray device, 

35. 

one of said output electrodes, means to supply alternating picture signals and unipotential back. 
ground signals to said oontrol electrode whereby 
said background signals appear upon said re 
sistance connected to said one output electrode 
and the picture signals appear upon the other of 
said resistors, an electron discharge picture re 
producing device connected to respond: to said 
picture and background signals appearing on said 
resistors. . . . . 
... The combination, in a television receiver, 
of a picture signal amplifier having a cathode, 
an electron receiving electrode and a picture 
signal output, an electron discharge picture re 

'... producing device having a cathode, a control means to transmit picture signals through said 
amplifier and from said anode thereof to the 
control electrode of said picture reproducing de 
vice thereby to reproduce the transmitted pic 
ture, and means to control the current in said. ..., 
electron-receiving electrode thereby to vary.the connected respectively to the cathode of said 
potential on said first resistance and on said cone 
trol electrode of said cathode ray device to con 
trol the background brilliance of said picture. 
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4. The combination, in a television receiver, 
of an amplifier having a cathode, an anode and 
an electron receiving screen electrode interposed 
therebetween, a source of operating potential for 
said electron-receiving electrode and anode, a 
resistance path across said source, an electron 
discharge picture reproducing device having a 
cathode connected to an intermediate point on 
said source, and a control electrode connected for low frequency and unidirectional currents 
to an intermediate point on said path, means 
to transmit signals representing said picture. 
through said amplifier and to produce on said: 
anode voltages of high frequency varying with 
said picture and on said screen electrode volt 

current in 
... sistance path. 

' potential on said sontrol electrode varies suff 

electrode, an acceleration anode and a high po 
tential anode, a source of operating potential 
having its positive terminal connected to said 
acceleration anode and to said electron receiv 
ing electrode and points at low potential thereon 
amplifier and the cathode of said picture repro 
ducing device, a resistance path across said source 

'..having intermediate points thereon connected 
for unidirectional and low frequency currents to 
said electron receiving electrode and to said con 
trol electrode respectively, means to vary the 

said electron receiving electrode in 
thi background signals, said, re 
being so proportioned that the 

cently in response to changes in current in said 
electron receiving electrode to control the back ground brilliance of the reproduced picture, a 
coupling for picture signals, between said pic 

rture, signal output and said control electrode, 

age of low frequency varying with the background 
brilliance of said picture whereby the bias on. 
the control electrode of said picture reproducing 
device is varied in accordance with the back 

and a source of operating potential connected 
to between said acceleration anode and high po tential electrode whereby said cathodes are main tained near the same potential, said sources are utilized in series, and both picture signals and 

background signals are derived from said ampli 
- 65. ground brilliance of said picture, and a high fre-... 

quency coupling for picture signals between said: 
anode and the control electrode of said picture . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . discharge picture reproducing device having a 
cathode, a control electrode, an acceleration elec 

'reproducing device. . . . . . . . . . . . . . . . . . 
5. The combination, in a television receiver, 70 of an amplifier having a cathode, a control elec 
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8. The combination, in a television receiver, of a picture signal amplifier having a cathode, 
an anode, and a screen electrode, an electron 

trode and a high potential anode, a source of trode, and a pair of output electrodes, a source operating potential having its positive termi 
: of operating potential connected between said 

cathode and each of said output, electrodes: through respective resistors, a by-pass for pic 
nal connected to said acceleration electrode, to 
said anode of 
sistance to said screen electrode, and having 

Lode of said amplifier and through a re 
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points at low potential connected to said cath 
odes, a coupling for picture signals between said 
anode of said amplifier and said control elec 
trode of said picture reproducing device, means 
to vary the current in said screen electrode and 
in said resistance in accordance with background 
signals thereby varying the voltage on Said Screen 
electrode, and means to supply a portion of the 
unidirectional voltage variation existing between 
said screen electrode and cathode of Said ampli 
fier between said control electrode and cathode 
of said picture reproducing device thereby to con 
trol the background brilliance of the reproduced 
picture, whereby both picture signals and back 
ground signals are supplied from said amplifier 
and both of said cathodes are at low potential. 

9. The combination, in a television receiver, 
of an amplifier having an anode, a cathode, a 
control electrode, and a screen electrode, an elec 
tron discharge picture reproducing device hav 
ing a cathode, a control electrode, an accelera 
tion anode, and a high potential electrode, a 
source of Operating potential Connected between 
the anode and cathode of said amplifier, the 
positive terminal of said source being connected 
to said acceleration anode and an intermediate 
point thereof being connected to the cathode of 
said picture reproducing device, a resistance path 
across said Source, said Screen grid and said 
control electrode of said picture reproducing de 
vice being connected to intermediate points on 
said path whereby the potential on said control 
electrode varies responsively to current varia 
tions in said screen electrode, an additional source 
of Operating potential connected between said 
acceleration anode and high potential electrode, 
a coupling for picture signals between the anode 
of said amplifier and the control electrode of 
said picture reproducing device, and means to 
supply alternating picture signals and unidirec 
tional background signals to the control electrode 
of said amplifier. - 

10. The combination, in a television receiver, 
of an amplifier having a cathode and an elec 
tron receiving electrode, a picture reproducing 
device having a cathode, a control electrode, and 
an anode, a source of potential connected be 
tween said cathode of said amplifier and anode 
of said picture reproducing device, two shunts 
across said source, said electron-receiving elec 
trode and control electrode being connected to 
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intermediate points on one of said shunts and 
said cathode of said reproducing device being 
connected to intermediate low potential points 
on the other of said shunts, said shunts being 
so proportioned and said points so positioned 
thereon that bias potential controlled by the 
current in said receiving electrode is supplied 
between the control electrode and cathode of said picture reproducing device from/said shunts, 
and means effective upon energization of said 
receiver to maintain the COnnection of Said other 
shunt to the negative terminal of said source 
interrupted for a predetermined period, where 
by the cathode of said reproducing device is 
positive with respect to said control electrode 
during said period, and thereafter to complete 
Said connection whereby the cathode of Said re 
producing device attains a value near the po 
tential of the cathode of said amplifier. 

11. The combination, in a television receiver, 
of an amplifier having a cathode and an elec 
tron receiving electrode, a picture reproducing 
device having a cathode, a control electrode, and 
an anode, a source of potential Connected be 
tween said cathode of said amplifier and said 
anode of said picture reproducing device, two 
shunts across said source, said electron-receiv 
ing electrode and control electrode being con 
nected to intermediate points on one of said 
shunts and Said cathode of said reproducing de 
vice being connected to low potential point on 
the other of said shunts, said shunts being so 
proportioned and said points so positioned there 
on that bias potential controlled by current in 
said receiving electrode is supplied between the 
control electrode and cathode of said picture 
reproducing device from said shunts, said other 
shunt including a diode connected therein be 
tween the negative terminal of said source and 
said cathode of said reproducing device, said 
diode having a heater, and a cathode heated 
thereby, and means to energize said heater upon 
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energization of said receiver, said heater requir 
ing a predetermined time to heat said cathode 
Sufficiently to render said diode conductive, 
whereupon the potential of said cathode of said 
reproducing device is reduced from a value posi 
tive with respect to the potential of said con 
trol electrode to a value. near the potential of 
the cathode of said amplifier. 
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