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My invention relates broadly to apparatus for 
the compensation of undesired signals in elec 
trical circuits, and more particulariy to appara 
tus of that form which is for use in compensat 
ing for So-called "black Spot” phenomenon gen 
erally a SSociated with television scanners of the 
photo-mosaic type. 
Cathode ray picture scanners of the type in 

Which a mosaic or signal plate produces a charge 
pattern of the Subject to be televised are in gen 
eral Subject to a Spurious or undesired phe 
nomenon generally identified as “biack spot' 
phenomenon. This stray signal is additive in 
nature, that is to say, it also exists when the pic 
ture to be transmitted to a remote point consists 
of a uniformly white or grey color in addition 
to the situation in which the picture comprises 
a number of light and dark contrasts. 
A number of theories have been proposed ac 

counting for the fact that the mosaic is sub 
jected to dark or light portions which are not, 
present in the optical image itself. There seem 
to be Several distinct causes to which this pine 
nomenon may be attributed, and the first of these 
is that of a non-uniformity in the beam velocity 
of the cathode ray beam. This, of course, 
amountS to a modulation of the beam itself and 
as a result, itS interpretation or measurement 
as it may be called of the charge values on various 
portions of the photoelectric mosaic is subject 
to the Same variations as the variations in the 
beam Velocity. As a result, at the receiver a 
dark Spot or region appears on the screen a por 
tion of which at least may be attributable to non 
uniformity in the beam velocity either at the 
transmitter or at the receiver. 
The Second poSSible cause for so-called “dark 

Spot' results from the fact that in a number 
of transmitting tubes, there is provided a first 
and second anode Which are used in conjunction 
With the photoelectric hosaic. The second an 
ode is usually used to collect Secondary electron 
emission and to focus the bean. The photoelec 
tric mosaic is of necessity at an angie with re 
Spect to the major axis of the tube, and it is usual 
to place the second anode so that its major axis 
is co-incident with that of the tube; the result 
is that the various points on the photoelectric 
mosaic are unequally distant from and with re 
Spect to the Second anode. Accordingly, this 
inequality in influence is a contributing factor 
to black Spot production. 
Again, due both to the unequal charge pat 

tern and the unequal strength exerted by the 
field from the second anode, there is developed 

(C. 78-2.2) 
across the photoelectric mosaic itself a variable 
field. This variable field influences the path of 
the electrons emitted by the photoelectric mosaic 
or the secondary emission occasioned by the Cath 
ode ray beam bombardment thereof and, to SOme 
extent, this unequal and variable field acroSS the 
photoelectric mosaic adds to the dark Spot phe 
OleO. 
A fourth cause is the influence of either elec 

tric or magnetic fields which are generated ex 
ternally to the tube itself. This may be caused 
by spurious oscillations in the neigborhood of the 
apparatus, may be caused by magnetization of 
objects in the neighborhood of the apparatus, 
and as a result, these fields may be either con 
Stant or variable in nature, and as a general rule 
they are variable. As a result these influences in 
fields, whose influence on the apparatuS is un 
controlled insofar as the mosaic itself is Con 
cerned, contribute their shape to the undesired 2 
“black Spot' or region produced. 

Again, it is also poSSible that the actual re 
Sponse of the photoelectric material on the pho 
toelectric mosaic to light values of equal intensity 
may not be exactly the same over a period of 
time. This may be due either to Original unequal 
characteristics of the definite photoelectric par 
ticles or it may be due to an unequal dissipation 
On the strength of the particle which may pos 
Sibly be caused by Subjecting one portion of the 
Screen to an unusually high electron bombard 
ment Or it may be due to a Variable response of 
the photoelectric elements over a period of time. 
However, the Short non-linearity of response may 
Well contribute its share towards the so-called 
“black Spot' phenomenon. 

It is customary, or considered good practice at 
present, to compensate for this undesired stray 
Signal or "black Spot' signal by providing for 
each picture co-ordinate a Voltage which is vari 
able in proportion in time to the progress of the 
Cathode ray beam in the picture co-ordinate, and 
for this purpose there is provided a voltage which 
Will vary according to one sinuous period over 
the length of the picture or frame co-ordinate 
and another voltage which is variable according 
to tWO sinuous periods over the length of the 
picture CO-Ordinate. The amplitude and phase 
of each of these three components may be ad 
justable, but with this arrangement it is neces 
Sary to adjust twelve variable quantities for a 
definite distribution of the "black Spot' signal 
if the latter is to be properly compensated. This 
SOrt of Compensated apparatus however has the 
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vary the size of the compensating signal for 
a definite point of the picture without incidental 
ly and simultaneously effecting a change in the 
compensating quantity at other pointS in the 
picture. 

It is, therefore, an object of my invention to 
provide apparatus and ways and means by Which 
a “black Spot' portion at one part of a picture 
may be properly compensated without incidental 
ly affecting the compensation of the "black Spot' 
region at other points in the picture and, broadly, 
speaking, I do this by dividing the picture into 
a plurality of distinct regions and providing 
means which will vary the compensation for 
each of these regions, the means being separate, 
distinct, and independent of each other. By 
means of my apparatus there is set up in the 
cathode ray scanner a compensating Signal which 
is a function of the adjustment of a particular 
device which is adapted to compensate for one 
region independently of each of the other com 
pensators which provide an adjustment in their 
separate and distinct regions of the picture. 
My invention will best be understood by refer 

ence to the drawings, in which 
Fig. 1 is an embodiment of my compensation generator, 
Fig. 2 is a front view of the sectionalizer along 

line AB, 
Fig. 3 is an explanatory diagram, 
Fig. 4 shows a compensating coEntrol board, 
Fig. 5 is an explanatory diagram, 
Fig. 6 is an embodiment of Imy invention, and 
Fig. 7 is a Schennatic explanatory diagram. 
Referring to Fig. 1, an evacuated vessel () has 

means shown as for generating a cathode ray 
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beam. For purposes of simplicity, these means 
are shown Schematically therein. However, they 
include a cathode, a control grid, and a first 
anode. The cathode ray pencil is subject to 
the action of two fields which are at right an 
gies to each other, said fields being indicated 
by the arrows 2 and 3, and these fields vary 
in intensity with the horizontal and vertical 
scanning frequencies with respect to time. Lo 
cated at the end of the tube remote from the 
electron pencil generating means is a section 
alized bank of electrodes 4, 5, 6, 7 etc., and 
in this view there is shown a cross-section of 
four of the electrodes. However, it will be ap 
preciated that this is a view through one angle 
and that the entire bank of electrodes therein 
illustrated comprise sixteen in number. This 
number has been chosen for purposes of Con 
venience and not for purposes of limitation. A 
potentiometer is energized by a source of poten 
tial 3 and the positive end of the potentiometer 
is joined through a resistor 32 to the Second an 
ode of the tube 38, this anode being common to 
all of the aforementioned electrodes. Each of 
the electrodes is joined to the potentiometer 30 
by a conductor, and the position of the contact 
is variable so that the bias on the electrodes may 
be varied at any desired time. The anode 3 
acts as a collector for secondary emission from 
the electrodes 4 through 29. 
Referring to Fig. 2, there is shown the rela 

tive relationships in position of the electrodes 4 
through 29 as seen from the front of the tube 
0. 
Referring to Fig. 3, four of the electrodes are 

shown as 4 through ' ' and are indicated for 
purposes of clarity in dotted section. This figure 
illustrates what may be the relative distribu 
tion of shading or dark spot on the received pic 

2,202,511. 
ture or the monitored picture from the trans 
mitter. This view shows a continuous section of 
dark spot or shading, but it will be appreciated 
that the shading may be distributed on various 
spots as well as concentrated in a section. 
The operation of the device may be under 

stood with reference to the foregoing explained 
Figs. 1, 2 and 3. Assuming that the stray, or dark 
spot signal is distributed as shown in Fig. 3, if on 
the scanning screen of the transmitted tube the 
cathode ray beam begins to Scan the first line 
of the picture, the cathode ray pencil in the tube 
it which moves synchronously with that in the 
transmitter begins to move first over the elec 
trode 4, and it will impinge on the electrode 
marked in dotted lines in Fig. 3 as A'. The 
stray signal of this district is comparatively pow 
erful so that during the time when the Scanning 
cathode ray beam sweeps the district of the pic 
ture identified as 4', a proportionately power 
ful compensating signal must be produced. This 
is effectd by joining the electrode 4 of the tube 
É. to a potential which is comparatively negative 
relative to that of secondary anode 3. So that 
through a resistance 32 a continually Strong Sec 
ondary emission current will be caused to flow. 
The fall of potential occasioned acroSS this re 
sistance may be used to compensate for the 
dark spot in the picture in the transmitting tube 
by, for instance, controlling the operating level 
of the video amplifier, controlling the modula 
tion level of the transmitter, etc., these being 
well known to those skilled in the television. 
art. 
As the scanning beam reaches the district iden 

tified as 5, the cathode ray beam in tube 0 
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passes over at the same time to an electrode --- 
i5. The dark spot is not quite as pronounced 
in this district and, accordingly, a lower com 
pensating potential will be needed. According 40, . 
ly, the electrode 5 is rendered less negative with 
respect to the secondary emission collecting an 
ode 3 than was the electrode 4. Hence, there 
will be a lower fall of potential across resistor 32 
and this potential is used in the manner indi 
cated with respect to the potential developed by 
the electrode 4. The black spot in the section 

45: 

i e is even less than that in section 5 and 14 and, accordingly, the negative potential im 
pressed on 6 with respect to the anode 3 is less 
than that of either electrodes 4 and 5. There 
fore, the compensating signal will be less than 

501. 

the one furnished by those two electrodes, and a careful adjustment of these biasing potentials. 
wiil eliminate independently the dark spot from 
each of these sections of the picture. In the re 
gion covered by electrode it, it will be seen with 
reference to Fig. 3 that there is no dark spot 
present and hence, there will be no bias on the 
electrode with respect to the second anode 

The steady change of the stray signal over 

60 a. 
3 . Hence, no compensating potential, is pro 
duced since no compensation is necessary. 

the length of individual lines upon the scanning 
screen is taken into practical consideration by 
that the cathode ray pencil, as already pointed 65 3. 
out, has in the plane A, B, a comparatively large 
cross-section with the result that in Spite of the 
finite difference of the electrode potential, the 
current in resistance. 32 is subject to steady 
change, for part of the pencil will already begin 
to impinge upon a new electrode while another 
portion thereof is still upon the previous or pre 
ceding electrode. In the same manner, a steady 
change of the Stray signal along the time-base 
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and picture coordinate at right angles to the 
direction of the line is insured in that also in 
this co-ordinate the cathode-ray pencil in tube 

changes steadily from one electrode to the 
next, 
An arrangement of the kind hereinbefore de 

Scribed is particularly easily operable if the con 
trol knobs whereby the potentials at the Wari 
ous electrodes may be regulated are disposed in 
a plane in a similar Way as the corresponding 
districts of the Scanning Screen. This is illus 
trated in Fig. 4 where the knobs 8 ' ' to 29' 
Which correspond to the Various eiectrodes nun 
bered 4 to 29 are placed adjacent and below one 
another (i.e. juxtaposed and infraposed) like the 
electrodes or the Screen districts or Subdivisions. 
What may also be pointed out is that the com 

pensation of the Stray signal is not merely ac 
Complishable by subtraction of a supplemental 
Signal as furnished from a tube as shown in Fig. 
1, but that the shape of the additional signal 
as a function of the time may also be chosen in 
Such a Way that upon addition of this Sup 
plemental signal to picture (video) and stray 
Signals, the disturbing action is eliminated with 
the exception of a signal component which is 
Of constant Size throughout the length of a 
frame. 
This Scheme shall be explained by reference 

to Fig. 5 which by Way of example shows the 
light intensity distribution as caused only by the 
Stray. Signal OVer a frame line. The compensa 
tion method hereinbefore disclosed results in a 
compensatory Signal which is altered as the ordi 
nates of the surface F1 presenting oblique shadi 
ing, While in the presence of a corresponding 
adjustment of the electrode potential also a sup 
plemental signal could be generated which varies 
With the Ordinates of the Surface F2 shown. With 
vertical shading, so that by addition to Video 
and stray signal there will just be neutralized 
the distribution of light intensity occasioned by 
the Stray signal. 

Referring to Fig. 6, there is shown an arrange 
ment for automatically adjusting the value of 
the biasing potentials for the electrodes 4 
through 29. The tube having smaller elec 
trodes to that shown in the tube illustrated in 
Fig. 1 Will have its action explained in conjunc 
tion with the scanning mosaic and a further ar 
rangement. The Scanning mosaic 5 is joined 
to a video amplifier 5 which in turn controls a 
monitoring or other reproducing tube 52. Hence, 
the picture developed by the Scanning apparatus 
will be reproduced by the cathode ray tube 52, 
having a screen 53 on which the picture is re 
produced. In front of this screen and Subject 
to the light Values of the particular portions 
thereof are a set of individual photoelectric cells 
54, 55, 56, and 5, and one cell is provided to be 
used in conjunction. With each of the electrodes 
4 through 29. Now, for instance, if there is 
a dark shading On the Section of the picture cor 
responding to the photocell 5A will respond, 
its impulses will be amplified by the amplifier 
60 which is joined to electromagnetic means 6 
for attracting the noving arm of the potention 
eter 62 which ordinarily may be restrained by 
Spring 63. The photocell may be arranged to 
control the amplifier in a negative direction, 
that is to say, that the potential drop may bias 
the grid of the amplifying tubes in Such a di 
rection that a Small photocell current renders 
the amplifying tube more positive so that a great 
er output results and a large photocell current 

3 
biases the tube negatively. So that a smaller out 
put current results. Hence, it Will be obvious 
that the smaller the light value in the region of 
photocel 5, the greater will be the pull of the 
normally restrained moving arm 62 and, ac 
cordingly, the electrode 7 will be biased more 
negatively with respect to the Secondary anode 
3, and a charge compensating potential Will be 
developed across the resistor 32 which, it will 
be seen, is arranged so as to control the operat 
ing level of the video amplifier 5. 

Since television transmitters are of fairly large 
size, it is not prohibitive that Sixteen distinct 
photocells be furnished and sixteen amplifiers 
operating in conjunction therewith for the au 
tomatic compensation of the black Spot Signal. 
It will be appreciated that various modifications 
of the scheme shown in Fig. 6 may be availed of 
as, for instance, a selecting system as shown in 
Alexanderson et al U. S. Patent 1,787,851 might 
be used to control the biasing potential On each 
of the individual electrodes A through 29 in 
progressive steps as, for instance, a definite relay 
night close for absolute dark or black, and this 
relay night control a definite negative potential 
Which is impressed on One of the electrodes 4 
through 29 of the tube to since it would be quite 
possible to adequately compensate. With a range 
of Say five Voltages corresponding to black, light 
black, grey, light grey, and Some intermediate 
Shade, five distinct potentials Would eliminate a 
constant revision in bias that would take place 
as the arrin moved acroSS the potentiometer. 
While no specific figure has been Shown cover 
ing this arrangement, it Will be appreciated that 
it is clearly Within my concept. 

Referring to Fig. 7, there is shown Schemati 
cally the operation of the System wherein the 
Scanning tube joins the Video amplifier which 
in turn furnishes potentials to a monitored tube 
and to the transmitter, the monitor tube ener 
gizing the control tube which in turn controls 
the operating level of the video amplifier. 
What I claim is: 
1. Apparatus for developing corrective poten 

tials for eliminating black spot effects in tele 
Vision Scanners comprising means for develop 
ing a Cathode ray beam, means for deflecting said 
bean, a plurality of electrodes each representa 
tive of a discrete section of the optical view, the 
Cathode ray beam deflecting means being adapted 
to SWeep the bean Sequentially across each of 
the discrete elements, means for biasing said 
elements, and load means associated with said 
elements for developing corrective potentials. 

2. Apparatus for developing corrective poten 
tials for eliminating black spot effects in tele 
Vision Scanners comprising means for developing 
a cathode ray beam, means for deflecting said 
bean, a plurality of electrodes each representa 
tive of a discrete section of the optical view, 
the cathode ray beam deflecting means being 
adapted to Sweep the beam sequentially across 
each of the discrete elements, common potenti 
Oneter means for biasing said discrete electrodes, 
means for positioning the moving elements on 
Said potentionetter from a potential developed 
from the monitored image to be transmitted and 
load means aSSociated With said elements for 
developing corrective potentials. 

3. Apparatus for developing corrective poten 
tials for eliminating black Spot effects in tele 
Vision Scanners comprising means for develop 
ing a Cathode ray beam, means for deflecting said 
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to sweep the beam sequentially across each of the 
discrete elements, means for biasing said ele 
ments under the control of. discrete sections of 
the monitored image of the image to be trans 
mitted, load means connected to: Said elementS. 
for. developing corrective potentials, and anodic 
means for collecting the secondary emission from 
the said electrodes. 

4. Apparatus for developing corrective, poten 
tials for. eliminating black spot effects in tele 
vision. Scanners comprising means for develop 
ing a cathode ray beam, means for deflecting 
said beam, a plurality of electrodes each repre 
sentative of a discrete section of the optical View, 
the cathode ray beam deflecting means being 
adapted to sweep the beam Sequentially a CrOSS 
each of the discrete elements, means for biasing. 
said elements under the control of discrete Sec 
tions of the monitored image of the image to be 
transmitted, load means connected to Said ele 
ments for developing, corrective potentials, and 
anodic means for collecting the Secondary emis 
sion from the said electrodes, said anodic means 
being connected to the load means. 

5. The method of compensating for black Spot 
effects in television scanning apparatus- which 
comprises the steps of reproducing the image: 
developed by scanning as a monitor image, divid 
ing the produced monitor image into a plurality 
of sectional areas, developing from the monitor 
image a potential representative of the back 
ground level of each of said sectional areas in 
sequence, utilizing said potentials to develop pro 
portional corrective signal potentials and uti 

2,202,511, 
beam, a plurality of electrodes each representa-3 
tive of a discrete section of the optical View, the . 
cathode ray beam deflecting means being adapted. 

lizing said... corrective signal potentials...to sub 
stantially compensate for black Spot effectS. 

6. The method in accordance with... claim 5, 
wherein the sectional areas into which the moni 
tor image is divided are Substantially equal, in . . 
at . 

7. Apparatus in accordance with claim. 1, 
Wherein a nonitor image. Of the VieW to be tranS 
mitted is developed and separate photocell means 
each associated. With one of the electrode means O.", 
are positioned adjacent said monitor image, and 
wherein the variable biasing means are controlled 
by the signals developed within said photocell 
neaS. 
8. Apparatus, for developing corrective poten 

tials. for compensating for black Spot effects in 
television scanners comprising means for de 
veloping a monitor optical view of the signals 
developed within a scanner, a plurality of photo 
electric cells each representing a discrete Sec 

5 : 

20. 
tional area of the monitor image, said photocells 
being positioned adjacent the means for develop 
ing the nonitor image and adapted to be ener 
gized thereby, means for developing a cathode 
ray bean, a plurality of discrete electrodes each 
representing a sectional area of the monitor 
image, potentiometer means electrically connect 
ed to each of Said disCrete electrodes, means 
under the control of each of said photoelectric 
means for determining the position of the vari 
able section of said potentiometers, means for 
deflecting the cathode ray beam whereby said 
bean sequentially inpinges. On each of the dis 
Crete electrode means, and load neans associ 
ated with said discrete electrode means for de 
veloping corrective potentials. 
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