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This invention relates to shading control for 
television transmitting systems and more par 
ticularly to circuits whereby the background in 
tensity or average light values of various select 
able portions of the television image may be con 

the average value of the picture signals as pro 
duced by the television transmitting tube may 
be caused by several different factors, one of 
which is the lack of uniformity of the secondary 

trolled in order to compensate for inherent op 
erating characteristics of the system. 
In present-day electronic television transmit 

ting stations a television transmitting tube is used 
in which a light responsive electrode is provided 
lupon which a charge - image is produced in ac 
cordance with the light values of an optical image 
projected thereon. 
mosaic electrode is then scanned in a systematic 
Order by a cathode ray beam which is deflected 
in bilateral directions in order that electric sig 
inals or potential variations may be produced 
which are representative of the charge values 
which are present on the mosaic electrode. The 
operation of such a transmitting tube, particu 
larly the scanning of the mosaic and the result 
ing production of picture signals, depends to a 

The light responsive or 

electron emissive effect throughout the entire 
light responsive electrode surface. Another 
cause of dark spot is the possible unequal dis 
tribution of the produced secondary electrons 
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considerable extent upon secondary electron 
emission at the mosaic electrode and the average 
value of the Signals produced by the transmit 
ting tube are to a certain extent controlled by 
the secondary electron emissive characteristics of 
the mosaic electrode. In the production of tele-- 
vision picture signals due to the scanning of the 
mosaic electrode, a certain relatively high fre 
quency signal series is produced which is in-, 
dicative of the light values (or detail) of the 
optical image projected on the mosaic, but due 
to various reasons, the average value of the high 
frequency signal series may shift or change con 
siderably during the scanning of the complete 
mosaic area or in fact during the scanning of 
each line of the area, that is, during each de 
flection of the cathode ray beam in a particular 
direction. Suchchanges in the average value of 
the signal Series may actually exceed the am 
plitude of the signal frequency voltage variation 
thereof. Such variation in the average value of 
the picture signal series as derived from the sig 
nal plate of the television transmitting tube are 
represented in the received picture by an im 
proper and undesirable background level of the 
picture in localized areas or portions of the en 
tire picture image, often together with a loss of 
detail in such areas. 
"dark spot.' One portion of the picture may 
appear white light and in fact so light as to be 
devoid of Substantially all detail whereas an 
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over the scanned side of the light responsive 
electrode or mosaic. Various other cause and 
effects may also contribute to the existence of 
dark spot in the presently used television trans 
mitting System. ? 
The dark spot voltage variation, as stated 

above, may be the result of several different ef 
fects, but it has been noticed that the dark spot 
voltage. Wariation or wave form remains rela 
tively constant for any particular television 
transmitting tube and is not altered in an exces 
sive amount whera different light images are pro 
jected on the mosaic. There is, however, a slight 
variation in the dark spot of a particular tele 
vision transmitting tube when different light 
images are projected on the mosaic, but the per 
centage change in the dark spot voltage varia 
tion is relatively small and is of such a value as 
WOuld ordinarily be noticed only when consider 
able change is present in the average value of 
the light projected on the light responsive elec 
trode. In order to compensate for dark spot various 
Systems have been devised by means of which 
there is inserted in the picture signal series a 
compensating voltage of relatively low frequency 
as compared with the frequency of the picture 
signals, the wave shape of the dark spot cor 
recting voltage being controllable both as to am plitude and shape. Such previously used dark 
spot correction circuits have heretofore normally 
employed signals of sine wave formation, or 
harmonics of a sine wave, as well as other re 
lated wave forms, the amplitudes and the fre 
quencies of which have been controlled in ac- i 

50 
This effect is known as 

cordance with the wave form of the particular 
dark spot signal variation which is to be com 
pensated. Such systems of the prior art are 
rather complicated and often do not readily lend 
themselves to rapid manual manipulation and 
control. This control is desirable in order that 
proper and complete dark spot elimination may 
be exercised for all possible lighting conditions 
and for all light images which might be pro 
jected om the television transmitting tube. Fur 

other portion of the picture may under extreme 55 thermore, in previously used dark spot correc 
conditions appear almost black. This change in tion circuits different means must be employed 



2 
for producing either a positive or negative cor 
rection in the dark spot with the result that the 
System became somewhat complicated and the 
controls were somewhat numerous to provide 
adequate high fidelity. 
The present invention, therefore, has for its 

purpose the provision of a dark spot correcting 
or shading circuit which is simple in operation 
and which involves a minimum of electrical ap 
paratus and controls. 
Another purpose of the present invention re 

sides in the provision of a dark spot correction 
or shading control circuit in which voltage varia 
tions of saw tooth wave form are used and in 
which various components of such a voltage may 
be derived from the circuit. y/ 

Still another purpose of the present invénition 
resides in the provision of a dark spot' correc 
tion or shading control circuit in which the ini 
tial or leading portion of the picture of each line 
thereof as scanned, the central portion and the 
final or lagging portion of the picture, may be 
shaded in any desired manner. 

Still another purpose of the present inven 
tion resides in the provision of a shading con 
trol circuit in which the shading of the image 
may be controlled both in a horizontal and in 
a vertical direction selectively and independ 
ently. 
A still further purpose of the present inven 

tion resides in the provision of a dark spot cor 
rection or shading control circuit in which the 
wave form of the shading impulses as applied to 
the television system may be applied either in 
a positive or negative manner to increase or de 
crease the average value of the picture signals 
existing at the particular instant. 

Still another purpose of the present invention 

V, 
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Figure 2 represents the circuit used to pro 

duce the various shading contról potentials and 
Wave forms. 

Referring now to. Figure 1, a television trans 
mitting tube O is shown, which includes a light 
responsive electrode f2 with which is associated 
a signal plate 4. A lens system 6 is also pro 
vided for projecting and focusing an optical 
image on the light responsive electrode 2, and 
for scanning the mosaic electrode an electron 
gun structure 8 is positioned at one side of the 
light responsive electrode and displaced from the 
axis of the lens system 6. For deflecting the 
cathode ray beam which is generated in the gun 

15 

20 

30 

structure 8, a deflecting yoke 20 is provided, 
this yoke being shown as a magnetic deflecting 
device. It is to be understood, however, that 
electrostatic, deflecting means or a combination 
of electromagnetic and deflecting means could 
as well be used. The specific apparatus for caus 
ing energization of the deflecting unit whereby 
the cathode ray beam may be deflected in mu 
tually perpendicular directions is not shown, 
since such apparatus is well known in the art, 
and furthermore, since such apparatus does not 
form a part of the present invention. . 
When an optical image is projected upon the . 

light responsive electrode 2 of the television 
transmitting tube fo, and when the electrode is 
scanned by a cathode ray beam, a series of pic 
ture signals are developed at the signal plate 4 
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resides in the provision of a dark spot correction . 
or shading control circuit in which the system 
and means used for correction in a horizontal 
direction are Substantially identicai with the 
system and means used for correction in a ver 
tical direction and the entire circuit is of such 
a nature that the individual shading signals may 
be combined into a composite signal series which 
may be superimposed upon the picture signals 
as developed by the transmitting tube in order 
that the resultant signal variation may corre 
Spond to the actual light values of the optical 
image which is projected on the light responsive 
electrode of the television transmitting tube. 
A still further purpose of the present inven 

tion resides in the provision of a dark spot cor 
rection or shading control circuit for developing 
signals which may be applied directly to the sig 
nal plate of the television transmitting tube in 
Order that such dark spot correction may be ex 
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ercised prior to any amplification of the picture 
signals to thereby eliminate any attenuation or 
excessive amplification of portions of the pic 
ture signals as a result of the non-linear opera 
tion characteristics of various of the television 
signal amplifying tubes when such tubes are op 
erated over a wide range. 

Still other purposes and advantages of the 
present invention will become more apparent to 
those skilled in the art from a reading of the foll 
lowing specification and claims, particularly 
when considered with the accompanying draw 
ings, wherein like reference characters repre 
sent like parts and wherein: 

Figure i represents the application of the 
present invention to a television transmitting 
system and 
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and these signals are applied to the control elec 
trode of a discharge tube 22. The discharge 
tube includes in addition to the control electrode 
at least a cathode and an anode, the anode of 
which is maintained positive with respect to the 
cathode. Included in the cathode circuit are a 
pair of resistances 23 and 24 and the control 
electrode is connected to a point between these 
resistances by means of a still further resistance 
25. Due to the modulation of the electron 
stream within the discharge tube 22, varying 
potential drops are produced across the resist 
ances 23 and 24 and across these resistances are 
connected the output terminals of the amplifier 
tube as indicated in the drawing. The output 
from these conductors-may be applied to succes 
sive amplifying stages which in turn may Sup 
ply energy to a modulating system in order that 
the picture signals may ultimately be transmit 
ted in the usual manner. 

For applying the shading control impulses to 
the system in order to correct for dark spot, a 
discharge tube 28 is provided, which includes at 
least a cathode, a control electrode and an anode. 
The shading control impulses are derived from 
the shading control circuits represented sche 
matically at the 30 and 3 ?, the signals from the 
two shading control circuits being combined and 
the composite signal being impressed. On the 
control electrode of the discharge tube. 28. A 
source of potential is provided for maintaining 
the anode of the tube 28 positive with respect to 
its cathode and in the anode circuit of the tube 
is included a load resistance 32. The anode of 
the tube 28 is coupled to the signal plate of the 
television transmitting tube by means of the 
condenser 34 and the resistance 36, the junc 
tion of these two elements being connected to 
ground by a resistance 38. 
The two shading control circuits 30 and 3 are 

each supplied with impulses preferably of rec 
tangular wave form, one of the circuits, for in 
stance, the shading control circuit 30, being sup- - 
plied with horizontal driving impuises of a fre 



quency equal to the line frequency of the tele 
vision transmitting system whereas the other 
shading control circuit 3 is supplied with ver 
tical driving-impulses of a frequency equal to the 
field frequency of the television transmitting 
System. . 
The shading control circuits represented 

schematically at 30 and 3 in Figure 1 are 
identical except for the time constants of eertain 
of the resistance-capacitance networks, because 
of the difference in the frequencies impressed on 
the two control circuits, and are shown in detail 
in Figure 2. It is to be understood that the cir 
cuit shown in Figure 2 is included iri each of the 
rectangles 30 and 3 representing the shading 
control circuits of Figure 1. For the purpose 
of explaining the Operation of Figure 2, it will be 
assumed that the shading control circuit shown 
in that figure is specifically for Supplying the 
shading control voltages which are used to con 
trol the dark. spot in a horizontal direction, and 
accordingly, the shading control circuit is Sup 
plied With impulses of line frequency, Such im 
pulses being generally described as, horizontal 
driving impulses. As previously stated, these 
impulses are preferably of rectangular Wave 
form in which the negative portions of the pulses 
occupy a relatively small percentage of a complete 
cycle of the voltage variation. These impulses 
are applied to the terminals 40 and 4 and the 
Wave form which is impressed upon these ter 
minals is indicated at 2. - 
An electron discharge tube 44 is provided for 

receiving the horizontal driving impulses, which 
tube includes a cathode 5, a control electrode 46 
and an anode 47. The cathode and the control 
electrode are connected to ground through apa 
propriate resistances 48 and 50, while the anode 
4 is connected to a source of positive potential 
through a load resistance 52. The horizontal 
driving impulses are, however, impressed upon 
the control electrode 46 of the discharge tube 4 
through condenser 54, and since the discharge 
tube 48 operates as an amplifier tube, voltages 
of rectangular Wave form appear in the anode 
circuit of the tube 45 to increase the amplitude as 
indicated at 54. It will also be noticed that the 
narrow portion of the wave form indicated at 54 
is in a positive direction whereas the applied 
driving impulses were applied in a negative direc 
tion. In order to produce voltage variations of 
saw-tooth wave form, a discharge tube 56 is pro 
vided which includes a cathode, a control elec 
trode 58 and an anode. The cathode of the 
discharge tube 56 is connected to ground, and 
between the anode and the cathode of the tube 
56 are serially connected condensers 60, 62 and 
condensers 64, 66. The anode of the tube 56 is 
connected to a source of positive potential 
through a load resistance 68. The discharge 
tube 56 has a relatively low impedance during 
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linear manner through the resistance 68 until 
they have acquired a predetermined charged 
condition, and until the control electrode 58 is 
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supplied with a positive impulse from the anode, 
47 of the discharge tube 44. . Such positive im 
pulse renders the discharge tube 56 conducting, 
and accordingly, the condensers 60, 62, as well 
as the condenser 64, 66, will be discharged sub 
stantially instantaneously through the discharge 
tube 56. The tube will then be rendered non 
conducting and the Condensers will again be 
charged in a similar linear manner. The Wave 
form of the voltage variation present at the anode 
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of the discharge tube 56 will therefore be of saw 
tooth wave form as indicated at 74. 
Another amplifying discharge tube 76 is pro 

vided which includes a Cathode, a control elec 
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trode and an anode, the anode of which is con 
nected directly to a Source of positive potential 
while the cathode is connected to ground through 
resistances 77 and 78, as well as the poten 
tiometer 80 which is connected in parallel with/ 
the resistances 77, 78. The impulses of saw 
tooth wave form as derived from the anode of 
the discharge tube .56 are applied to the dis 
charge tube 76 through condenser 82, the con 
trol electrode being connected to a point be 
tween resistances 77 and 78 by means of another 
resistance 84. Since the load circuit of the dis 
charge tube 76 is included in circuit with the 
cathode thereof, the wave form of the voltage 
variations appearing across the cathode re 
sistors and the wave form of the voltage applied 
to the control electrode of the tube 76 will be 
in phase and will increase in a positive direc 
tion with time. The potentiometer 80 is provided 
in order that varying amplitudes of this wave 
form may be derived from the circuit and ob 
Viously, if the movable contact of the potenti 
ometer 80 is placed relatively near the grounded 
end of the potentiometer, a voltage variation 
of saw-tooth wave form but of small amplitude 
such as indicated at 86 will be supplied whereas 
if the movable contact. of the potentiometer is 
positioned at the cathode end thereof, a saw 
tooth wave form of the same frequency but of 
a greater amplitude as indicated at 88 may be 
derived therefrom. The Voltage Variations of saw-tooth wave form 
and of mahually controllable amplitude as indi 

- cated at 86 and 88, are, as previously indicated, 
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the time that the tube is rendered conductive. 
The control electrode 58 is connected to ground 
through a resistance 70, and is coupled to the 
anode 8 of the discharge tube 44 by means of 
a condenser 2. 
is such that the discharge tube 56 will normally 

at line frequency and increase in a positive direc 
tion with time so. that if such impulses were 
directly impressed upon the signal plate of a 
television transmitting tube, the average poten 
tial value of the picture signals derived therefrom 
would be gradually increased in a positive direc 
tion throughout the duration of each picture 
line. Since the dark spot correction or shading 
control is not uniformly variable with respect 
to time throughout the entire line of the picture, 
such a wave form is altered in order that only 
a portion of the picture image may be shaded or 
controlled in intensity, other portions of the 
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The value of the resistance to 

be biased to cut-off due to rectified grid cur 
rent but which will be rendered conductive upon 
the occurrence of each of the positive impulses 
which are derived from the anode 47 by discharge 
tube Sé through the condenser 72. 
Assuming that the discharge tube 56 is in a . 

non-conductive condition, then the condenser 
60, 62 and 64, 66 will charge in substantially a 5 

may be accomplished. 

image being controlled by other wave forms. It 
has been found that if individual shading, control 
may be manually exercised over the initial or 
leading portion of each of the lines, the central 
portion thereof and the trailing or lagging por 
tion of each of the lines, a satisfactory shading 
control of the picture in a horizontal direction Accordingly, separate 
tubes and associated circuits are provided for 
producing voltage variations which will affect 
these three portions of each line of the picture, 



4. 
and the tubes are indicated at 90, 92 and 94. 
These three tubes will produce signals which will 
affect respectively the initial or leading portion 
of each line, the central portion thereof and the 
final or lagging portion thereof, in a manner 
which will be later explained. 
For controlling the lagging or trailing portion 

of each line of the picture, as stated above, the 
discharge tube 94 is provided. This tube is pref 
erably of the Screen grid type and includes a 
cathode, a control electrode, a screen grid, a sup 
pressor electrode and an anode. The suppressor 
electrode is connected directly to the cathode of 
the tube, while the anode is supplied with posi 
tive potential with respect to the cathode through 
a load resistance 96.. The contro electrode is 
connected to ground through an appropriate re 
sistance 98 and a condenser 99 is provided 
through which the saw-tooth voltage variations 
of manually controllable amplitude may be im 
pressed upon the control electrode of the tube 
94. The cathode of the control electrode 94 is 
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connected to the anode thereof by means of a 
potentiometer 100 and a condenser f02, a mid 
point along the potentiometer being connected 
directly to ground. 
In order that the tube 94 may produce the de 

sired results, a tube is selected which is of the 

25 

remote cut-off type and in order to accentuate 
this operation, and to provide the desired oper 
ating characteristics of the tube, the screen elec 
trode is supplied with a relatively low potential 
which may be of the order of 5 to 10 percent 
of the available anode potential. When such 
potentials are applied to a tube which inherently 
has a remote cut-off, the operating character 
istics of the tube wil be quite curved and Will 
extend considerably in a negative direction, the 
anodic current increasing rapidly as the grid 
potential is brought nearer the potential of the 
cathode. ?? 
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When voltage variations of saw-tooth wave 
form and of low amplitude such as indicated 
at 86, are impressed upon the control electrode 
of the discharge tube 94, the tube will operate 
over that portion of its characteristic which is 
less curved So... that the wave form of the voltage 
variation appearing in the output circuit of the 
tube will be slightly curved but generally of 
saw-tooth wave form. If, however, voltage varia 
tions of saw-tooth wave form and of consider 
able amplitude Such as indicated at 88 are ap 
plied to the discharge tube 94, then the output 
circuit of tube 94 will contain voltage variations 
Which are quite peaked and whose wave form 
fronts increase rapidly with time. Since the po 
tentiometer 00 is coupled between the cathode 
and the anode of the discharge tube 94, and 
since the mid-point of this potentiometer is con 
nected to ground, the signal voltage variations 
as produced by the tube 94 may be derived there 
from in either positive or negative polarity. If 
the movable contact of the potentiometer 90 
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is placed on the cathode side of the grounded 
point, the voltage variations will be of the same 
polarity as the impressed voltage variations, 
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whereas if the movable contact is placed on the 
anode side of the grounded point such polarity 
will be reversed and the wave form, if observed 
in an oscilloscope, will be inverted. This rela 
tionship exists irrespective of the intensiy of the 
saw-tooth wave form which is applied to the con 
trol electrode of the tube, and furthermore, it 

- Will be noticed that the intensity of the voltage 
variations as produced by the tube 94 may be 

", " 

controlled by the position of the movable contact 
of the potentiometer, the intensity of the derived 
signal obviously increasing as the movable con 
tact is moved toward either extremity of the 
potentiometer. - 

As explained above, if voltage variations of 
Saw-tooth wave form and of low amplitude are 
applied to the control electrode of the tube 94, 
the output of this tube will supply voltage varia 
tions having a slightly curved wave form such 
as indicated at 04 anid fo5. It will also be 
noticed that if the movable contact of the po 
tentiometer 00 is placed on the cathode side 
of the grounded point thereof, a wave form such 
as indicated at 04 may be derived therefrom 
in which case the potential of the wave form 
increases in a positive direction with time. If, 
however, the movable contact of the potentiom 
eter 00 is placed on the anode side of the ground 
point a voltage variation such as indicated at 
105 may be derived in which case the voltage 
variation increases negatively with time, this 
voltage variation being similar in wave form to 
the voltage variation 04, but differing therefrom 
Only in polarity. Furthermore, as stated above, 
if voltage variations of saw-tooth wave form and 
of considerable amplitude such as indicated at 
88 are applied to the control electrode of the 
discharge tube 94, a voltage variation will be 
produced in the output circuit of the tube 94, 
which variation will be considerably peaked in 
view of the curved characteristic of the tube 94 
and in view of its remote cut-off operation. Such 
Wave-forms are indicated at 06-07, these wave 
forms being identical except for polarity, which 
polarity depends upon the position of the mov 
able contact of the potentiometer with respect 
to the grounded point thereof. The waveforms 
Such as indicated at 04-9-107 or various modi 
fications thereof may be controlled in intensity 
by means of the potentiometer f00. 
In inspecting the wave forms indicated at 
04-07 it will be noticed that the change of 

the voltage variation of the wave forms is most 
pronounced at the trailing or final edge thereof. 
Accordingly, when such wave forms are applied 
to the signal plate of a television transmitting 
tube, or in fact to any portion of the system, dark 
Spot elimination or shading correction is effec 
tive over the latter or trailing portion of each 
line thereof. The affected portion of the line may 
be controlled by means of the potentiometer 80 
whereas the degree as well as the polarity of the 
effect may be controlled by means of the po 
tentiometer 100. If the movable contact of the potentiometer 80 is positioned relatively adjacent 
the cathode end thereof, then the shading cor 
rection maybe concentrated in the very final por 
tion of each line, whereas if the movable contact of potentiometer 8 approaches the grounded end 
thereof, such shading control may be started at 
or even before the center of each line. As stated 
above, the polarity of such shading control as 
well as its intensity may be very conveniently 
controlled by means of the manually adjustable 
potentiometer OO. 
For controlling the shading during the initial 

or leading portion of each line of the image, an 
electron-tube 90 is provided. This tube includes 
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a cathode, a control electrode and an anode, the 
cathode and anode of which are connected by 
means of a potentiometer 8 aud a condenser 
20. The mid-point of the potentiometer is con 
nected to ground and the anode of the tube 90 is 
connected to a source of positive potential which 
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connection includes a load resistance 22. The 
control electrode of the tube 90 is connected to 
ground through a variable resistance 24 and 
voltage variations of saw-tooth wave form are 
impressed upon the control electrode of the tube 
90. These voltage variations are derived from 
the junction of the condenser 64 and 66. Ad 
justment of the time constant of condenser 66 

connected together by means of a potentiometer 
08 and a condenser fo, the mid-point of the 
potentiometer being connected directly to ground. 
The cathode of the tube 92 is Supplied with posi 

and resistor 24 by changing the value of re- . 
sistor f24 alters the wave form of the voltages 
which are applied to the control electrode of the 
tube 90. If substantially all of the resistance 
f24 is included in the circuit, then the wave form 
of the voltages which control the tube 90 will be 
substantially saw-tooth in nature, with the ex 
'ception that the most positive portions thereof 

* will be slightly rounded as indicated at f 26. 
When such signals are impressed upon the dis 
charge tube 90 the output circuit thereof will 
supply voltage variations of similar wave form, 
the polarity of which, as well as the intensity, 
may be controlled by the potentiometer 8. If 
the movable contact of the potentiometer 8 is 
moved toward the cathode end thereof, a voltage 
variation such as 30 is available in which the 
leading edge of each cycle increases positively 
with time, whereas if the movable contact is po 
sitioned on the anode end of the potentiometer, a 
voltage variation of inverted wave form such as 
indicated at 3 is available. It will be observed 
that through such wave forms the shading of a 
substantial portion of the initial part of each 
line may be controlled. 

If, however, the value of the resistance 24 is 
materially decreased, then the voltage variations 
which are applied to the control electrode of tube 
90 will be materially altered by filter action of the 
short time constant of condenser 66 and the re 
duced value of resistance 26 and the resultant 
wave form is indicated at 28. When the tube 
90 is subjected to such a voltage variation, a simi 
lar but amplified voltage variation will be present 
in the output circuit of the tube, the polarity and 
intensity of which may be controlled by the po 
tentiometer 8. Such voltage variations are in 
dicated at 32 and 33. It will be noticed from 
the shape of these curves that each cycle of the 
voltage variation changes abruptly soon after the 
beginning of each cycle in either a positive or 
negative sense, so that only the very initial or 
beginning of each line of the image may be prop 
erlv shaded. By means of tube 90 and the cir 
cuit immediately associated therewith, the shad 
ing over the initial portion of each line may be 
controlled, and the degree of shading so far as 
the length of the line is concerned, may be con 
trolled by varying the amount of the resistance 
24. Furthermore, the polarity of the shading as 

well as its intensity may be controlled through a 
manual manipulation of the potentiometer 8. 
Since the wave form of the voltage variations 

as supplied by tubes 90 and 94 and their asso 
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tive potential through a load resistance 2. 
Woltage variations of saw-tooth wave form such 
as indicated at f4 are impressed upon the con 
trol electrode of the tube 92 and are derived from 
a point between the condenser 60 and 62. The 
tube 92 operates primarily as an amplifier tube 
and accordingly voltage variations of substan 
tially saw-tooth wave form will be present in the 
output circuit of the tube. Since the poten 
tiometer fo8 is coupled between the cathode and 
the anode of the tube, the polarity of the voltage 
variations as present in the output circuit of the 
tube 92 may be controlled by means of the posi 
tion of the movable contact of the potentiometer 
08. If the movable contact is positioned on the 
Cathode side of the grounded point of the poten 
tioneter, then voltage variations of saw-tooth 
wave form which increase positively with time 
may be derived from the tube 92. Such a voltage 
variation is indicated at f6. If, however, the 
movable contact of the potentiometer f08 is 
placed at the anode end thereof, voltage varia 
tions of saw-tooth wave form may be developed 
which increase negatively with time, and such a 
voltage variation is indicated at 7. These volt 
age variations are of similar Wave form, but dif 
fer only in polarity. The intensity of these volt 
age variations may also be controlled by the po 
sition of a movable contact along the anode or 
cathode ends of the potentiometer 08. If the 
movable contact is positioned in the center of the 
potentiometer at the grounded point thereof then 
obviously no voltage variation will be derived 
therefrom, but if moved in either direction One 
polarity or the other of the voltage variation is 
available. This wave form is effected to correct 
the shading throughout the entire length of each 
line. 

00, 08 and 8 are connected together by means 
of isolating resistances 36, 37 and 38, so that 
voltage variations from the three potentiometers 
may be present upon the conductor 40. These 
voltage variations are prevented from interfering 
With each other and from affecting other portions 
of the shading control circuit through the use of 
the isolating resistances. The conductor 60 
which supplies the combined shading impulses 
for each line of the image, is then connected to 
the control electrode of the tube. 28 as indicated 
in Figure 1. 

It may be seen from the above that any degree 
or polarity of shading throughout any portion of 
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ciated circuits can be used to control respectively 
the leading and lagging portions ?nf each line of 
the picture the average value of these portions 
of the picture sionals may be sn crintrolled as to 
the extensions of the slope of the dark spot sig 
nal at the center nf each line in order that a 
final correction nf the shading or dark spot sig 
nal may be exercised by changing the snoe of the 
correction signal throughnut the entire line. For 
controlling the slope of the shading signal along 
the entire line a separate tube 92 is provided. 
This tube includes a cathode, a control electrode 
and an anode. The cathode and the anode are 
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each line of the image may be controlled by 
means of the circuit shown in Figure 2, through 
a manipulation of the potentiometers and resist 
ances contained therein, and by means of Such a 
circuit, shading in a horizontal direction of the 
entire television image is made possible. 
Through the use of a similar circuit, which is 

supplied with vertical driving impulses, shading 
may also be exercised in a vertical direction in 
order that each field of the television image may . 
also be shaded in accordance with the desired 
requirements. The signals from the vertical 
shading control circuit 3 are supplied over a 
conductor 42 and are also impressed upon the 

75 

control electrode of the tube 28 as explained. 
above. - 
When two such shading control circuits such 

as shown in Figure 2 are employed, one for shad 

The movable contacts of the potentiometers 
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6 
ing in a horizontal direction and the other for 
shading in a vertical direction, it is possible to 
produce any desired shading over the entire sur 
face of the television image, in order that proper 
background level of the produced image maybe 

- maintained. Such a shading control will then 
compensate for all dark spot which may originate 
Within the television transmitting tube, with the 
result that the transmitted signals will be truly 
representative of the optical image projected on 
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wave form and of a frequency corresponding to 
one of the beam deflection rates, means for dis 
torting the wave form to cause the voltage var- “, 
iations thereof to be confined to substantially the 
final portion of each cycle, additional means for 
distorting the Wave form to cause the voltage 
Variation thereof to be confined to substantially 
the initial portion of each cycle, separate means 
for independently determining the polarity and 

the light responsive electrode of the television 
transmitting tube. 
The shading control, as explained above, incor 

porates various advantages, among which is the 
possibility of controlling any portion of the tele 
vision image either as to the intensity of the 
shading control or the polarity of such control 
without the necessity of circuit closures for al 
tering such polarity and without the necessity for 
employing a great number of control elements. 
The normal dark spot characteristics of a televi 
sion transmitting tube are such that the system, 
as explained above, will fully and adequately 
compensate for any existing dark spot, and fur 
thermore, due to the simplicity of the system, it 
is entirely possible for an operator or monitor to 
compensate for small changes in dark spot cor 
rection due to changes in the light value of the 
optical image being projected on the transmit 
ting tube. 
Although the present invention is described as 

being applied to an electronic television trans 
mitting tube of the type wherein a single-sided 
mosaic electrode is used (such as an "icono 
scope") it is obvious that the system may readily 
be applied to any type television transmitting 
tube where dark spot correction is necessary. A 
System such as shown and described above may, 
of Course, be readily applied to the so-called 
image-dissector tube or the system may be ap 
plied to a transmitting tube of the image inten 
sifying type. Furthermore, it is not necessary 
that the correction signal for compensating for 
dark spot be applied to the signal plate of the 
television transmitting tube since the correction 
signals may readily be applied at any portion of 
the complete television transmitting system. 

for controlling the intensity of each distorted 
Wave form, and means for combining the dis 
torted Wave forms. 

3. A shading control circuit for a television 
transmitting System including a source of cycli 
cally varying voltage of substantially saw-tooth 
Wave form and of a frequency corresponding to 
the frequency of horizontal scansion, means in 
cluding an electron discharge tube for distorting 
the Wave form to cause the voltage variations 
thereof to be confined to substantially that por 
tion of each cycle which corresponds to the con 
cluding period of each horizontal scansion, ad 
ditional means for distorting the wave form to 
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Although the system shown and described 
herein is rather specific in nature, it is to be un 
derstood that various alterations and modifica 
tions may be made therein without departing 
from the spirit and Scope thereof, and it is de 
sired that any and all such modifications be con 
sidered within the purview of the present inven 
tion except as limited by the hereinafter ap 
pended claims. 
What I claim is: 
1. A shading control circuit for a television 

transmitting system including means for gener 
ating a cyclically varying voltage of substantially 
saw-tooth wave form and of a frequency corre 
sponding to one of the scanning rates, means in 
cluding an electronic tube for distorting the wave 
form to cause the voltage variations thereof to 
be confined to substantially the final portion of 
each cycle, additional means for distorting the 
Wave form to cause the voltage variation thereof 
to be confined to substantially the initial portion 
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cause the voltage variation thereof to be confined 
to Substantially that portion of each cycle which 
Corresponds to the beginning of each horizontal 
Scansion, separate means for independently de 
termining the polarity and for controlling the 
intensity of each distorted wave form, and means 
for combining the distorted waveforms. 

4. A shading control. circuit? for a television 
transmitting system including means for produc 
ing a cyclically varying voltage of substantially 
Saw-tooth wave form of a frequency correspond 
ing to the frequency of vertical scansion cycle, 
means including an electron tube for distorting 
the wave form whereby the voltage variations 
thereof may be confined to -substantially the 
final portion of each cycle, additional means for 
distorting the wave form to cause the voltage 
variations thereof to be confined to substantially 
the initial portion of each cycle, separate manual 
ly operable means for individually determining 
the polarity and for controlling the intensity of 
the distorted wave forms, and means for com 
bining the controlled distorted wave forms. 

5. A shading control circuit for a television 
transmitting system including means for pro 
ducing a cyclically varying voltage of substan 
tially saw-tooth wave form and of a frequency 
corresponding to the vertical scansion cycle, 
means for distorting the wave form whereby the 
voltage variations thereof may be confined to sub 
stantially the final portion of each cycle, addi-. 
tional means for distorting the waveform to cause 
the voltage variations thereof to be confined to 
Substantially the initial portion of each cycle, 
each cycle being in phase with the vertical scan 
sion cycle, separate means for individually deter 
mining the polarity and for variably controlling 
the intensity of the distorted wave forms, and 
means for combining the distorted waveforms. 

6. A shading control circuit for a television 
transmitting System including a source of cycli 
cally varying voltage of substantially saw-tooth 
wave form of a frequency corresponding to the 

of each cycle, and separate manually operable . 
means for independently determining the polar 
ity and for controlling the intensity of each dis 
torted wave form: 

2. A shading control circuit for a television 
transmitting system including a source of cycli 

vertical scanning frequency, means for distorting 
the wave form whereby the voltage variations 
thereof may be confined to substantially that por 
tion of each cycle which corresponds to the con 
clusion of each vertical scanning cycle, additional 
means for distorting the wave form to cause the 
voltage variations thereof to be confined to sub 
stantially that portion of each cycle which cor 

cally varying voltage of substantially saw-tooth 75 responds to the beginning of each vertical scan 
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ning cycle, separate means for determining the 
polarity and the intensity of the distorted wave 
forms, and means for combining the controlled 
distorted wave forms. 7. In shading control circuit for a picture 
transmitter comprising, a source of signals of sub stantially saw-tooth wave form of a frequency 
corresponding to the horizontal scanning fre 
quency, means for distorting the wave form to 
cause the voltage variations thereof to be con fined to substantially that portion of each cycle 
corresponding to the last portion of each horizon 
tal- defection, and a single element for manually 
controlling the polarity and the intensity of the 
distorted Wave form. 8. In a shading control circuit for a picture 
transmission system including a source of cycli 
cally varying voltage of substantially saw-tooth 
wave form, means including a remote cut-off 
electron tube for distorting the wave form. to 
cause the voltage variations thereof to be confined 
to the final portion of each cycle, and a single 
manually operable element for determining the 
polarity and for varying the intensity of the dis 
torted Wave form. 9. A shading control circuit for television 
transmitting systems comprising means for gen 
erating a cyclically varying voltage of saw-tooth 
waveform, means including an electron discharge 
tube for distorting the wave form to cause the 
voltage variations thereof to be confined to Sub 
stantially the final portion of each cycle, and 
manually operable means including a single ele 
ment for varying the intensity of the distorted 
wave and for determining the polarity of the dis 
torted Wave. 10. A shading control circuit for television 
transmitting systems comprising a source of cycli 
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to be confined to substantially the initial portion 
of each cycle, means for varying the length of the 
portion of each cycle during which the voltage 
variation occurs, and a single. element for deter 
mining the polarity and for varying the intensity 
of the distorted wave form. 

14. A shading control circuit for television 
transmitting systems comprising a source of 
cyclically varying voltage of saw-tooth Wave form, 
means including an electronic tubehaving a non 
linear operating characteristic for distorting the 
wave form to cause the voltage variation to be 
confined to only a portion of each cycle, means 
for varying the length of the portion of each 
cycle during which the voltage variation occurs, 
and a single operable element for determining 
the polarity and for varying the intensity of the 
distorted waveform. 15. A shading control circuit for television 
transmitting systems comprising a source of 
cyclically varying voltage of substantially Saw 
tooth wave form, means for distorting the wave 
form to cause the voltage variations thereof to 
be confined to substantially the initial portion 
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of each cycle, and a single element for determin 
ing the polarity and for varying the intensity of 
the distorted Wave form. v 

16. A shading control circuit for television 
transmitting systems for compensating for dark 
spot comprising a source of cyclically varying 
voltage of a predetermined wave form, means for 
distorting the wave form to cause the voltage 
variations thereof to be confined to substantially 
the final portions of each cycle, means for con 
trolling the degree of distortion, and a single 
manually operable element for determining the 
polarity and for varying the intensity of the dis 

cally varying voltage of saw-tooth wave form, 
means including a biased remote cut-off electron 
discharge tube for distorting the wave form to 
cause the voltage variations thereof to be con 
fined to the final portion of each cycle, and with 
a single manually operable element for varying 
the intensity of the distorted wave and for de 
termining the polarity of the distorted wave. 
, 11. A shading control circuit for television 
transmitting systems comprising a source of cycli 
cally varying voltage of saw-tooth wave form, 
means including an electron discharge device for 
distorting the wave form to cause the voltage 
variations thereof to be confined to Only a pre 
determined portion of each cycle, and a single . 
manually operable element for determining the 
polarity and for varying the intensity of the dis 
torted Wave. 12. A shading control circuit for television 
transmitting systems comprising means for gen 
erating a cyclically varying voltage of saw-tooth 
wave form, means including an electronic tube 
having a curved operating characteristic and a 
remote cut-off point for distorting the wave form 
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torted wave form. 17. A shading control circuit for television 
transmitting systems comprising means for gen 
erating a cyclically varying voltage of Substan 
tially saw-tooth wave form, means including an 
electron discharge tube having a cathode, a con 
trol electrode and an anode, means for applying 
the voltage variations of saw-tooth wave form 
between the control electrode of said tube and a 
point of fixed potential, a potentiometer coupled 
between the cathode and the anode of Said tube 
with a point on the potentiometer connected to a 
point of fixed potential and an output circuit 
including the movable contact of the potenti 
ometer and the point of fixed potential whereby 
the polarity and the intensity of the voltage 
variations appearing in said output circuit may 
be controlled. 18. A shading control circuit for a television 
transmitting system comprising means for gen 
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to cause the voltage variations thereof to be con- . 
fined to substantially the final portion of each 
cycle, means for varying the length of the portion 6: 
of each cycle during which the voltage variation 
occurs, and a single manually operable element 
for determining the polarity and for varying the 
intensity of the distorted wave form. . . 

13. A shading control circuit for television 
transmitting systems comprising a source of cycli 
cally varying voltage of saw-tooth wave form, 
means including an electronic tube having a curved operating characteristic for distorting the 
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wave form to cause the voltage variations thereof 75 

erating a cyclically varying voltage of a predeter 
mined wave form, and electron tube including 
at least a cathode, a control electrode and an 
anode, a potentiometer having an adjustable con 
tact associated therewith, means for connecting 
one end of the potentiometer to the cathode of 
the tube, means including a condenser for con 
necting the other end of the potentiometer to the 
anode of said tube, means for maintaining the 
anode positive with respect to the cathode, means 
for impressing the voltage variations upon the 
control electrode of the tube, and an output cir 
cuit connected to the mid-point of the potenti 
ometer and to the adjustable contact thereof 
whereby the polarity of the output signal as well 
as its intensity may be determined by the posi 
tion of the adjustable contact along the potenti 
Ometer. 



8. 
19. A shading control circuit for a television transmitting system comprising means for gen 

erating a cyclically varying voltage of a predeter 
mined controllable wave form, an electron dis 
charge tube including at least a cathode, a con 
trol electrode and an anode, a resistancehaving a 
movable contact associated therewith, means for 
connecting one end of the resistance to the 
cathode of the tube, means including a condenser 
for connecting the other end of the resistance 
to the anode of said tube, means for maintain 
ing the anode positive with respect to the mid 
point of the resistance, means for impressing the 
voltage variations upon the control electrode of 
the tube, and an output circuit connected to the 
mid-point of the resistance and to the movable 
contact thereof whereby the polarity of the out 
put signal as Well as its intensity may be deter 
mined by the position of the movable contact 
along the resistance. 

20. A shading control circuit for a television 
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transmitting system comprising means for gen 
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erating a cyclically varying voltage of a predeter 
mined wave form, an electron tube including at 
least a cathode, a control electrode and an anode, 
a resistance, means for connecting Qne end of the 
resistance to the cathode of the tube, means in 

. cluding a indenser for connecting the other 
end of the resistance to the anode of said tube, a source of potential having positive and negative 
terminals, means for connecting said anode to 
the positive terminal of the source of potential, 
means for connecting the mid-point of the re 
sistance to the negative terminal, means for im 
pressing the voltage variations across the control 
electrode of the tube and the negative terminal, 
and an output circuit connected to the mid-point 
of the resistance and to a movable contact along 
the resistance whereby the polarity of the out 
put signal as well as the intensity thereof may be 
determined by the position of the movable con 
tact along the resistance. 

STUART W. SEELEY. 


