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My invention relates to television systems and 
more particularly to a control arrangement for 
automatically inserting at a selected point in 
the television System that component of the pic 
ture signal which determines the background 
brilliancy of the transmitted picture. While not 
limited thereto, my invention is particularly 
Suited for use in a television receiver for the 
automatic reinsertion of the picture signal back 
ground component which previously was removed 
at some point in the system during the amplifi 
cation of the picture signal. 
An object of my invention is to provide in a 

television System an automatic background con 
trol Which permits a more economical use 
than heretofore possible of the several high volt 
age potential sources required for the operation 
of the electron discharge devices employed. 
A further object of my invention is to pro 

vide in a television receiver having automatic 
background control an arrangement which en 
ables the operation of the cathode element of a 
cathode ray picture tube, or other electron dis 
charge device to which it may be desirable to 
supply automatic background potentials, near 
ground potential thereby dispensing with the 
necessity of carefully insulating the cathode and 
its Source of energizing current from each other 
and from ground for relatively high values of 
potential in the manner heretofore necessary. 
An additional object of my invention is to 

provide in a television System an automatic 
background control in which the background 
effect may be exaggerated to any desired degree 
as an aid to improving the contrast of the re 
produced picture. 
The novel features which I believe to be chair 

acteristic of my invention are set forth with 
particularity in the appended claims. My in 
vention itself, however, both as to its organiza 
tion and the method of operation, together with 
further objects and advantages thereof, will best 
be understood by reference to the following 
specification taken in connection with the single 
figure of the accompanying drawing which illus 
trates a television receiver embodying my in 
Wention. 

Referring more particularly to the drawing, 
my invention is illustrated as embodying in a 
television receiver having an input circuit con 
nected to an antenna, ) and ground f f. Tele 
vision signals are supplied by the antenna and 
ground to receiving apparatus, represented Con 
ventionally by the rectangle 12, which may com 
prise radio frequency stages of amplification, a 
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frequency converter stage, intermediate frequen 
cy stages of amplification, a detector, and an 
arrangement for separating from the television 
signal the synchronizing impulses normally 
transmitted thereWith and for developing from 
such impulses scanning potentials. The output 
of the detector included in the apparatus 2 
may be amplified before being supplied through 
a condenser 3 to an electron discharge device 

for additional amplification. The output of 
the amplifier f4 is supplied through a condenser 
f5 to the control electrode 6 of an electron dis 
charge device which may, for example, be a 
cathode ray picture tube 7. The picture tube 
has deflecting electrodes 8, 8 to which are 
Supplied through the respective conductOFS 20, 
2 from the horizontal and vertical oscillators 
included in the apparatus 2 scanning or de 
flecting potentials. These potentials operate in 
a manner well-known in the art to produce a 
horizontal and vertical sweep of the picture 
modulated cathode stream across the fluorescent 
screea provided in the end of the picture tube 
thereby to reproduce the transmitted picture. 
The overall or backgrouad brilliancy of the 

picture may be transmitted as a component of 
the picture signal. This however, requires the 
use throughout the television system of direct 
current amplifiers. Amplifiers of this type when 
used in this manner present considerable prob 
lems and have not been found economically 
feasible. For this reason, the receiving appa 
ratus 2 customarily includes at least one stage 
of amplification which in its normal operation 
removes the background component, when trans 
mitted, and amplifies only the picture. Signal 
component. It therefore becomes necessary in 
the television receiver to reinsert in an auto 
matic manner the component of the television 
signal which determines the background bril 
liancy of the transmitted picture. . . . . . . 
Automatic background control is accomplished 

in riy invention in the following manner. A 
high resistance 22 is connected between the grid 
23 and cathode 23 of the electron discharge ann 
plifier 4. The picture signal is Supplied through 
the condenser f3 to the grid 23 where a certain 
amount of rectification of the picture signal oc 
curs by the grid 23 and the condenser:f3 there 
upon charges to bias the grid 23 with a nega 
tive potential. The bias voltage which is stored 
by the capacitor 3 leaks off by way of the 
resistor 22 (the time constant of the condenser 
and resistor being made approximately one-fifth 
of a Second) and the magnitude of the bias woit 

  



2 
age thus varies in accordance with the overall 
or background brilliancy of the transmitted pic 
ture. The picture signal which is supplied to the 
grid 23 has a maximum amplitude for white and 
a minimum amplitude for black. The grid 23 
therefore has a relatively large negative bias 
when a white picture is transmitted and a rela 
tively small negative bias during the transmis 
Sion of a black picture. The average Space cur 
rent of the amplifier f4 varies in accordance 
with the bias on the grid 23 and consequently 
decreases when a white picture is transmitted. 
This space current flows through an impedance, 
which may be comprised by a resistor 25 and 
parallel connected condenser 25, connected be 
tween the cathode 24 and ground. It is evident 
that the potential appearing across the resistor 
25 is large during the transmission of a black 
picture and is relatively Small for a white pic 
ture. 
The potential drop across the resistor 25 has 

a polarity as indicated on the drawing. This 
potential is impressed between the cathode 21 
and the control electrode 6 of the cathode ray 
tube through a circuit which includes the re 
Sistor 29 and the left hand portion of the re 
sistor 28. The bias on the control electrode 6 
is determined by the potential drop across the 
resistor 25 at any time added With proper polar 
ity to that across that portion of the resistor 28 
to the left of the manually adjusted contact 30. 
It will be evident that a black picture produces a 
large potential drop across the resistor 25 and 
therefore biases the control electrode 6 nega 
tively so that the average brightness of the pic 
ture reproduced on the cathode ray Screen de 
creases as is proper for a black picture. A White 
picture, on the other hand, produces a much 
Smaller potential across the resistor 25 thereby 
to allow the potential drop across the resistor 
28 to bias the control electrode 6 more positive 
ly to increase the average brilliancy of the re 
produced picture aS is proper for a White pic 
ture. In this manner, the average brilliancy or 
background of the reproduced picture is auto 
matically controlled in accordance With the over 
all or background brilliancy of the transmitted 
picture. The resistor 28 provides an initial ad 
justment on the picture brilliancy in order that 
the proper range of control may be obtained. 
This is effectively a manual background control. 
My invention has several important advan 

tages. The cathode 2 is operated near ground 
potential, and therefore requires only a minimum 
of insulation from ground for itself and a SSoci 
ated circuit as Well as for the Source of current 
which is used to energize the cathode. An equal 
ly important advantage of my invention is that 
the operation of the cathode 2 near ground po 
tential enables the most economical use possible 
to be made of the Several high voltage sources 
of potential which are required for the electron 
discharge devices employed in the television re 
ceiver. That is, the Source of anode potential 
required for the amplifier tubes may be con 
nected in series with the Source of relatively high 
potential required for the several anodes of the 
cathode ray picture tubes. 
The exact manner by which the several sources 

of anode potential may be serially connected is 
disclosed and claimed in my patent application 
No. 237,785 filed Oct. 29, 1938, entitled High volt 
age Supply circuit for television Systems and as 
Signed to the same aSSignee as the present in 
Vention. 
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This arrangement consists, briefly, in provid 

ing a secondary winding 3 in a power trans 
former 32, whose primary 33 is connected to a 
power Source and in connecting the Secondary 
winding to a full wave rectifier 33 whose output 
charges a condenser 35 through a suitable filter 
35. The condenser 35 is charged to a potential 
of 200 to 300 volts to provide a source of anode 
potential for the amplifier 4 and for similar 
amplifier tubes included in the apparatus 2. 
The transformer winding 3 is also connected 
through the condensers 3 and 38 to a half Wave 
rectifier 39. Current flows through the rectifier 
39 during one-half cycle of the potential supplied 
by the transformer winding 3 to charge the 
condensers 3 and 38 substantially to the peak 
Value of the Secondary Winding potential. 
The anode of rectifier 39 which is negative with 
respect to its cathode is connected through the 
resistance 4 to the positive terminal of the rec 
tifier 34, thus causing an addition of potentials 
to appear across the capacitor 40. This, for ex 
ample, may be of the order of 1,000 volts. The 
Series circuit by Which this additive voltage is 
attained may be traced from the grounded termi 
inal of the condenser 40 through condenser 35, 
filter 36, a resistor 4, condenser 38, transformer 
winding 32, condenser 37, and a resistor 42, to 
the ungrounded terminal of the condenser 40. 
The potential appearing across the condenser 

43 is supplied through a conductor 43 and 
through the voltage dividers 44, 45 and 46 to the 
deflecting electrodes 8, f9 and the focusing 
electrode 47 which are provided in the cathode 
ray picture tube 7. The voltage dividers 44 
and 45 have manually adjusted contacts 48 and 
49, respectively, by which the high voltage po 
tential Supplied through the conductor 43 to the 
deflecting electrodes 8, f9 may be controlled to 
Center the picture on the fluorescent screen pro 
Vided in the end of the picture tube T. The 
Voltage divider 46 has a manually adjustable 
contact 50 by which the potential supplied to 
the focusing electrode 47 may be controlled for 
the purpose of controlling the size of the illumi 
nated Spot produced by the electron stream when 
it strikes the fluorescent screen. 
The anode potential for the amplifier 4 is 

Supplied through a resistor 5?. In practice, the 
value of the resistor 5 is generally made ap 
proximately equal to the value of the resistor 
25 in order that the direct current and alternat 
ing current amplifier characteristics of the am 
plifier 4 are substantially equal. A circuit en 
bodying my invention may, however, be adjusted 
to yield exaggerated background effects by mak 
ing the value of the resistor 25 larger than that 
of the resistor 5f. The background effects may 
be minimized by making the value of the resistor 
5 larger than that of the resistor 25. Under 
Some conditions of operation, the exaggerated 
background effects may be desirable as an aid to 
improving the contrast of the reproduced picture. 
While I have shown a particular embodiment 

of my invention, it will of course be understood 
that I do not wish to be limited thereto since 
many modifications may be made in the circuit 
elements and their arrangement, and I contem 
plate by the appended claims to cover all such 
modifications as fall within the true spirit and 
SCOpe Of 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 

having automatic background control, of a 
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source of picture signals, means for amplifying 
said signals, said means including an electron 
discharge device having a cathode and an anode 
and two impedances connected therebetween, 
one of said impedances being adapted to develop 
thereon high frequency Voltage representing the 
received picture and the other having substantial 
ly zero impedance for high frequency currents 
representing said picture and adapted to develop 
thereon voltages varying only with the back 
ground brilliance of the transmitted picture, a 
picture reproducing device having a cathode and 
control electrode, a path inpenetrable to unidi 
rectional current extending from said control 
electrode through both of said impedances to 
the cathode of said picture reproducing device, 
and a unidirectional current conducting path ex 
tending from said control electrode through the 
last mentioned of Said impedances, but exclud 
ing the first mentioned of Said impedances, to 
Said Cathode, the Said last mentioned impedance 
being poled in Said last mentioned path to pro 
Wide a bias on Said picture reproducing device 
Varying With Said background brilliance. 

2. The combination, in a television receiver, of 
an electron discharge annplifier, an electron dis 
charge picture reproducing device, said amplifier 
and device each having a cathode, an anode and 
a control electrode, a Source of picture signals 
and background signals connected between the 
grid and cathods of said amplifier, a coupling im 
pedance between the anode of Said anplifier and 
ground adapted to develop thereon potentials in 
accordance With said picture signals, means to 
Supply said potentials to the grid of said device, 
a resistance connected between ground and both 
of Said cathodes and by-passed for picture sig 
nals, means to produce on Said resistance a po 
tential variable With said background signals, 
and a bias connection exclusive of said first men 
tioned coupling impedance between the grid of 
said device and ground whereby the potential on 
said resistance is supplied between the grid and 
cathode of said device as a bias. 

3. The combination, in a television receiver, 
of an amplifier having an anode, a cathode, and 
a control electrode, an electron discharge picture 
reproducing device having a control electrode, a 
cathode, and a high potential electrode, a source 
of operating potential for said amplifier having 
one terminal connected through a picture Signal 
coupling impedance to the anode of Said ampli 
fier and its opposite terminal connected to both 
of said cathodes through a background Signal 
coupling impedance, said high potential elec 
trode being connected through a source of Op 
erating potential and said background coupling 
impedance to both of said cathodes, a unidirec 
tional current conducting path between said con 
trol electrode and cathode of said picture repro 
ducing device including said background signal 
coupling impedance, means to Supply picture sig 
inals from said picture signal coupling impedance 
between said control electrode and cathode of 
said reproducing device, and means to produce 
both picture signals and background signals on 
the control electrode of Said amplifier Whereby 
said signals are amplified thereby and Supplied 
between the control electrode and Cathode of 
said picture reproducing device. 

4. The combination, in a television receiver 
of an amplifier having an anode, a cathode, and 
a control electrode, an electron discharge picture 
reproducing device having a cathode and a con 
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having one terminal connected through a pic- . 
ture signal coupling impedance to said anode of 
said amplifier and its opposite terminal con 
nected through a background coupling imped 
ance to both of said cathodes, means to main-- 
tain said opposite terminal and said control 
electrode of said picture reproducing device at 
substantially fixed unidirectional potential while 
said cathodes vary in potential by reason of vari 
ations in potential on said background coupling 
impedance, a connection for picture signals be 
tween the anode of said amplifier and the control 
electrode of said picture reproducing device, and 
means to supply both picture signals and back 
ground signals between the control electrode and 
cathode of said amplifier whereby they are am 
plified and said picture signals are supplied be 
tween said terminal at fixed unidirectional po 
tential and the control electrode of Said picture 
reproducing device and said background signals 
are supplied between said terminal at fixed uni 
directional potential and the cathode of picture 
reproducing device. 

5. The combination, in a television receiver, 
of an electron discharge amplifier having an an 
ode, a cathode, and a control electrode, a picture 
reproducing discharge device having a cathode, 
control electrode and a high potential electrode, 
a source of energizing potential having one ter 
minal thereof connected to both of Said cath 
odes through a resistance and other terminals 
thereof positive with respect to said one termi 
nal connected respectively to said anode through 
an impedance and to said high potential elec 
trode, means to by-pass said resistance with re 
spect to picture currents having frequencies 
higher than variations in average brilliance of 
the transmitted picture, a control electrode cir 
cuit for said amplifier adapted to have impressed 
thereon the received television signal and includ 
ing means to produce a voltage on said grid 
which varies negatively with respect to the cath 
ode in accordance with the average brilliance of . 
the transmitted picture whereby the Voltage on 
said resistance varies With said average brilliance 
of said picture, a bias connection for unidirec 
tional currents from the COntrol electrode of Said 
picture reproducing device to the negative ter 
minal of said resistance, and means to supply 
picture signal electromotive force existing be 
tween said negative terminal of Said resistance 
and said anode to said control electrode of Said 
picture reproducing device. 

6. The combination in a television receiver, of 
an amplifier having a cathode, a control elec 
trode, and an anode, a picture reproducing de 
vice having a cathode, and a control electrode, 
and means to transmit both picture and back 
ground signals through said amplifier While op 
erating said cathodes at Substantially the same 
unidirectional potential, Said means comprising 
means connecting Said Cathodes together for 
unidirectional currents and to ground through a 
background coupling impedance, a picture sig 
nal coupling impedance connected between said 
anode of said amplifier and ground whereby said 
Coupling impedances are in Series between the 
anode and cathode of Said amplifier, means con 
necting the control electrode of said picture re 
producing device to said anode of said amplifier 
for picture signals and to ground for unidirec 
tional current, and means to Supply alternating 
picture signals and negative bias potential vary 
ing with the average intensity thereof to the 

trol electrode, a source of operating potential 75 control electrode of said amplifier whereby the 
  



4. 
potential between the control electrode and 
cathode of said picture reproducing device varies 
With both picture and background signals, and 
said cathodes vary from ground only by the po 
tential on said background coupling impedance. 

7. The combination, in a television receiver, of 
a picture reproducing device having a high po 
tential electrode, a control electrode and a cath 
ode, an amplifier having a cathode, a control 
electrode and an anode, a source of unidirectional lo 
operating potential having its negative terminal 
connected to both of said cathodes through a 
background signal coupling impedance and to 
the control electrode of Said picture reproducing 
device through a unidirectional current path, 15 
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and having its positive terminal connected to 
said high potential electrode, additional picture 
Signal coupling means between said anode of Said 
amplifier and the control electrode of Said pic 
ture reproducing device, means to supply picture 
signals to said control electrode of Said amplifier 
for reproduction by said picture reproducing de 
vice, and means to produce on said control elec 
trode of said amplifier a bias varying negatively 
with respect to said cathode in accordance With 
background signals thereby to vary the poten 
tial on said background coupling impedance and 
between the cathode and control electrode of Said 
picture reproducing device. 

ROBER B. DOME. 

  


