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TELEVISION SYSTEM 

Harley A. lams, Berkeley eights, N. J., as 
signor to Radio Corporation of America, a coir 
poration of Delaware 
Application IMay 29, 1937, Seria. No. 145,465 

Cairns. 

This invention relates to television apparatus 
and principally to television transmitting sys 
tems utilizing electronic translation devices. 
The invention is more particularly directed to 
Ways and means for compensating for distortions 
introduced into the produced television signals 
in transmission. These distortions which arise 
are due, in part, to the inherent characteristics 
of electronic types of transmitter scanning sys 
tems, and arise particularly with the use of those 
electronic types of scanning devices which are 
known in the art as the “storage' type. 
In the past it has been one of the established 

practices in television transmission to provide 
electronic television tubes, for example, tubes of 
the type known by the trade names “Iconoscope' 
and "Iconotron', as the so-called “electric eye' 
of the Systern. When using tubes of this nature 
for the translation, by a suitable scanning op 
eration, of an optical image into a series of elec 
tric signalling impulses which are reproduced at 
receiving points to reconstruct an electro-opti 
Cai replica of the image at the point of trans 
mission, it has been found that certain distor 
tions and failures to represent with complete ac 
Curacy the exact light values of different portions 
of the optical image result at the receiver. Such 
distortions and inaccuracies, naturally, may be of 
Several general types and degrees but the present 
invention relates principally to overcoming that 
type of distortion which may be considered as 
Substantially a second order effect and which 
effect has become known in the art as “black 
Spot' or “dark spot' distortion. 

lectronic image transmitting devices of the 
type to which this invention relates are, it will 
be appreciated, capable of producing satisfac 
tory image Signals to produce reasonably good 
quality electro-optical images at receiving points 
Since first order distortions are substantially non 
existent. However, with the approach of demand 
for ultra-high definition and high fidelity tele 
Vision transmission Systems it is necessary to 
provide Ways and means for avoiding and/or 
COImpensating all second order effects producing 
distortion or inaccuracies and hence it is this 
type of distortion and defect which is to be con 
sidered herein. 
The so-called “black spot' distortion manifests 

itself in the receiver apparatus by producing 
across the luminescent viewing screen (particu 
larly at the corners) of the cathode ray receiver 
device dark shadings which are non-existent in 
the optical image initially projected on the trans 
mitter electronic image Scanning tube. One 
method which has been utilized for overcoming 
Such 'black Spot' distortion and which has been 
used With SOrne degree of SL.ccess involves the 
injection of compensating signal energy into the 
resultant signals produced for transmission by 

(C. 178-7.2) 

Scanning the mosaic electrode of the image trans 
lating tube. The compensating signals may have 
(either saw-tooth, sine wave, or other suitable 
Wave form and characteristics and recur with a 
frequency and position suitable for compensation. 
This method of correction or compensation how 
ever is not purely automatic but is usually under 
the control of a monitoring operator who makes 
the adjustments manually and thereby varies the 
amount of compensation provided by the com 
pensating signals. A form of “black spot' com 
pensation of Such character as has been dis 
closed, for example, by the co-pending patent ap 
plication of Alda. W. Bedford S. N. 750,055 filed 
October 26, 1934. 
When television images are to be transmitted 

and the so-called “storage' type of image trans 
lating and transmitting tubes are utilized in 
the System an optical image of the object which 
is to be reconstructed at receiving points is pro 
jected through a suitable optical system upon 
the mosaic electrode of the transmitter scanning 
tube. 
The transmitter scanning tube, as is well 

known, includes a suitable electron gun (com 
prising at least an electron emitting cathode and 
an anode, with control electrodes interposed 
therebetween where desired) for developing 
(With the application of suitable voltages there 
tipOn) a concentrated bean of electrons or cath 
ode ray which may be projected along a prede 
termined path and deflected during its projection 
by suitable electromagnetic or electrostatic means 
(or a combination of both electrostatic or elec 
tromagnetic means) to Sweep the electron beam 
acroSS a predetermined pattern or target. The 
target which is SWept by the Cathode ray bean 
under deflection is known, insofar as the trans 
mitting tube is concerned, as the mosaic electrode. 
This mosaic electrode comprises a signal plate 
and an adjacent insulating layer or sheet upon 
which latter element is carried a multiplicity of 
electrically isolated and mutually insulated pho 
toelectric elements each of minute size. The 
mosaic electrode may be prepared in accordance 
with teachings in United States Patents No. 
2,065,570 granted on December 29, 1936 and No. 
2,020,305 granted on November 12, 1935 and as 
signed to Radio Corporation of America. Each 
of the photoelectric particles of the mosaic elec 
trode is subjected both to illumination by the im 
age being projected thereon by the optical Sys 
tem and to scansion by the cathode ray beam in 
pinging thereupon. Whenever a light image is 
projected upon the mosaic electrode photoelec 
trons having a density per elemental area, propor 
tional to the light image intensity at the Same 
area are released. The release of photoelectrons 
results in an electrostatic charge image of the 
light image being developed between the minute 
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2 
photoelectric particles and the signal plate and 
acroSS the insulating layer or dielectric element. 
This produced electrostatic charge is released or 
neutralized during scansion and thus functions to 
initiate or produce the resulting television signal. 

However, during scansion of the photoelectric - 
particles of the mosaic by the scanning bean, not 
only is the electrostatic charge which has been 
produced and stored in accordance with the in 
tensity of the projected light image released to 
produce the television signal, but there is also 
released from the mosaic electrode Secondary 
electrons because of the impact effect of the 
scanning beam upon the mosaic target electrode. 
Thus, during scansion of the mosaic electrode it 
has been found that the signals which are pro 
duced by the release of the stored electrostatic 
charges by the scanning action of the cathode 
ray beam and which appear in the input circuit 
of an amplifier connected to the signal plate of 
the mosaic electrode are not always completely 
accurate representations of the actual Optical in 
age intensities projected on the mosaic electrode 
due to the aforesaid phenomena of “black spot'. 
Some of the causes of “black spot' will here 
inafter be set forth in more detail in order to 
appreciate more fully the nature of the present 
invention. 
One of the causes from which it is thought 

the so-called “black spot' phenomena results is 
the non-uniform velocity of scanning of the 
photoelectric element of the mosaic electrode by 
the scanning beam. For instance, the scanning 
beam velocity may not always be entirely con 
stant as it traverses each elemental strip of the 
mosaic electrode. This variance in velocity of 
the Scanning beam may be particularly evident 
if the length of the scanning path is varied be 
cause, as can be well appreciated, the wave form 
of the deflection oscillator output energy might 
change slightly with a change in amplitude of the 
output energy and thus cause a change in the 
Scanning Velocity. 
Another cause from which it is thought the 

“black spot' phenomena, results is due to the 
location of the various minute isolated photo 
electric particles of the mosaic relative to the 
electron bean Source (the electron gun and the 
tube second anode, as well) and to each other. 
As will be appreciated from a knowledge of the 
prior art, the mosaic electrode including the in 
sulating support member and the signal plate is 
positioned within the scanning tube substantially 
perpendicularly with respect to the direction of 
the in-falling light of the image cast thereupon 
by the optical System but at an acute angle with 
respect to the electron beam Source. So that one 
edge of the mosaic electrode is considerably near 
er the electron beam Source than is the other 
edge. This angular positioning, naturally, results 
in the different distances abovementioned and 
this causes a varying electrical field between dif 
ferent portions of the mosaic and the tube elec 
trodes. 
A further cause from which it is thought the 

"black Spot' phenomena, results is due to the 
varying electrical field distributions across the 
Surface of the mosaic electrode. These varying 
electrical fields may be either of electromagnetic 
or electroStatic nature and, for instance, the elec 
trical field distribution across the mosaic elec 
trode may vary not only in accordance with the 
location of the transmitting tube from time to 
time but also in accordance with the degree of 

2,177,866 
Shielding of the Scanning tube from stray fields 
which is provided. 

Still a further cause of the “black spot' phe 
nomena, appears to involve the very action of 
scanning itself which causes a certain degree of 
distortion. It will be apparent that because of 
the release of secondary electrons when scanning 
takes place and because electrostatic charges are 
being built up between the different photoelectric 
elements of the mosaic electrode are at different 
potentials relative to a desired optimum 'float 
ing' potential for the electrode. Consequently, 
When scanning action of the photoelectric par 
ticles by the scanning beam takes place and 
secondary electrons are released from the photo 
electric particles the individual photoelectric par 
ticles successively come under the scanning beam. 
Certain of the released secondary electrons, due 
to Some positions of the scanning beam, will be 
attracted to portions of the mosaic electrode 
which are instantaneously at a positive potential 
relative to other points on the mosaic electrode. 
This resultS in the portions of the mosaic elec 
trode to which the secondary electrons are at 
tracted acquiring potentials, and therefore a re 
Sulting electrostatic charge, which is not an ac 
curate or portional representation of the intensity 
of light and shadow of the optical image pro 
jected at the particular point of the mosaic elec 
trode by the optical system. 
The foregoing explanations suggest briefly 

Some of the causes from which the undesirable 
'black Spot' phenomena results. These causes 
which make for this signal resulting from scan 
ning being other than a faithful reproduction of 
the actual light value of the related elemental 
area of the optical image indicate the need and 
desirability of providing ways and means for 
compensating for such distortions. Accordingly, 
it is one of the primary objects of the present 
invention to provide a suitable arrangement by 
which any inherent inaccuracies or defects, so 
to Speak, in the transmitting system which would 
result in an unnatural type of reproduced electro 
Optical image may be reduced, overcome or com 
penSated. 

It is a further object of the present invention 
to provide Suitable ways and means by which 
'black Spot' can be overcome in the transmission 
Of image Signals. Other objects of the invention 
are to provide a system for compensating for 
“black Spot' which is relatively simple in its 
arrangement and functioning and which can be 
used as a part of presently known types of trans 
mission equipment with a minimum difficulty in 
order to provide substantially increased efficiency 
transmission. Other objects and advantages of 
the present invention will naturally suggest 
themselves to those skilled in the art from a 
reading from the following specification and 
claims in connection with the accompanying 
drawing wherein the single figure thereof shows 
One Schematic form the invention may assume. 

By Copending applications filed on even date 
herewith other forms of “black spot' or “dark 
Spot' correction Systems have been described 
among which are included an arrangement by 
which the deflection voltage applied to the de 
flecting System changes in accordance with vary 
ing electron beam velocities (D-31,205). Also an 
other form of “black spot' or “dark spot' com 
pensation has been proposed wherein impulses to 
compensate for the shading are automatically 
developed and controlled so that the output level 
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2,177,366 
transmitting tube may be varied in accordance 
with the presence and/or absence of the “black 
Spot' (D-13,202). There has been proposed for 
this purpose also an arrangement wherein there 
has been provided a record of the dark face of 
the image reproducing tube from which is pro 
duced a replica of the “dark' or “black spot' 
Signal provided with a carbon ink upon a con 
ducting sheet which may be the back of the sig 
nal plate and which has a higher secondary 
emission ratio than the carbon (D-13,306). 
The present invention is directed to ways and 

means for compensating for the above types of 
“black Spot' distortion, and is predicated upon 
the development of a signal representation of 
the conditions of the target Surface, insofar as 
the production of “black spot' distortion is con 
Cerned, and the utilization of this Supplemen 
tary signal as a compensating means for nullify 
ing or neutralizing any signal due to “black Spot'. 

It has been found that with prior art arrange 
ments wherein there is introduced certain man 
ually controlled voltages which are synchronized 
with the deflection circuits that it is not always 
possible to produce with a limited number of 
circuits (as, for example, by the method de 
scribed by application Serial No. 750,055, supra) 
shading which is entirely uniform. Therefore, 
according to the present invention provision has 
been made by way of an electronic scanning tube 
for the generation within that tube, not only of 
the Video or image signals representative of the 
optical image, but also the generation of a "black 
Spot' compensating signal which is character 
istic of the image scanning tube producing the 
video signals. For this purpose there are devel 
oped within the innage Scanning tube two sepa 
rate electron Scanning beans. One of these Scan 
ning beams scans the mosaic electrode upon 
which the optical image has been projected for 
the purpose of developing the video signals in 
the same manner by which the video signals are 
produced according to the known prior art. This 
first scanning beam is, however, Supplemented by 
a second electron Scanning beam which also scans 
the mosaic target but trails behind the first scan 
ning beam which is used to produce the video sig 
nal by a very slight distance. The Second scan 
ning beam developed is preferably modulated at 
high frequency, where the modulating frequency 
is higher than the maximum video frequency 
developed from Scanning. The output from the 
Signal plate of the image scanning tube is then 
fed to two separate amplifiers, one of which is 
arranged to pass all video frequencies represent 
ing the image which vary from a minimum, which 
could correspond to the frame frequency or even 
to zero frequency up to the maximum video fre 
quency developed, while the other amplifier passes 
only those signals which are of a frequency higher 
than any developed by the image in scanning. 
The output from the amplifier which amplifies 
the frequencies higher than those resulting from 
Scanning the electrostatic vei'sion of the optical 
image is rectified and combined with the output 
of the video amplifier but in opposite phase so 
that there is introduced into the output signal 
from the video amplifier a compensating signal. 
From the foregoing it Will be appreciated that 

it is an object of the present invention to develop 
a system for compensating for “black spot' dis 
tortion which shall be simple in its nature and 
operation, easy to combine with presently existing 
types of transmission systems and which shall, at 
the same time, be efficient in its operation. 

3 
Other objects of the invention are naturally 

those of providing for “black spot' corrections 
of the types above enumerated as being existent 
in television apparatus. 

Still other objects of the invention will be ap 
preciated from reading the following specifica 
tion and claims in connection with the accom 
panying drawing wherein Fig. 1 diagrariamati 
cally represents one form of apparatus for ac 
complishing the above objects and Fig. 2 dia 
grammatically represents an electron gun struc 
ture for use in an image scanning tube of the 
character shown by Fig. 1. 
According to the present invention there is pro 

vided an image scanning tube of the character 
above mentioned which comprises a mosaic elec 
trode 3 upon the photo-sensitized surface 5 of 
which there is projected through the adjustable 
optical system the image of a subject 9. The 
Optical image falls upon a series of mutually iso 
lated minute and substantially microscopic size 
photoelectric elements which are carried upon an 
insulating Support member 2. The insulating 
Support member 2 is, in turn, carried upon a 
Conducting plate member 23, known as a signal 
plate, which is connected to the external or load 
circuit of the video amplifier 25. 
In the neck portion 27 of the tube , there is 

developed from an electron gun 29 by the appli 
cation suitable voltage differences between the 
anode 3 and cathode 33 thereof a first electron 
Scanning beam 35 which is controlled by means 
of a control electrode element or grid 37 inter 
posed batWeen the cathode and anode. At the 
end of the neck portion of the tube, adjacent that 
part of the tube Wall where the tube becomes of 
rollinded Shape to accommodate the mosaic elec 
trode, there is usually provided a metallic coating 
39 on the interior surface of the tube Wall and to 
this coating there is applied also a high potential 
relative to the cathode. The potential applied to 
the coating 39 is usually of the order of 4 to 5 
tinnes that applied to the first anode 3. This 
Coating then Serves as a second anode of the tube 
and the electrostatic field developed between the 
first and Second anode provides an electron lens 
Which Serves to focus the developed electron 
strean issuing from the gun to a sharply defined 
Spot on the mosaic electrode 3. In addition, the 
Second anode serves as a means for increasing the 
velocity of the electron beam. 

In addition to the gun structure of the chair 
acter above defined which has been known in the 
art, the arrangement herein described comprises 
a System for forming not only a signal producing 
electron beam 35 which will issue from the gun 
Structure and be projected longitudinally of the 
neck of the tube to impinge upcn the mosaic elec 
trode as an inpact target, but also provides for 
the development of a second electron scanning 
beam . This is accomplished by providing in 
the Space intermediate the cathode 33 and the 
first anode 3: which is apertured as indicated by 
Fig. 2 a grid structure 4 which is defined in two 
partS 5 and 46 and is substantially in the form of 
tWO plate members each having apertures 4 and 
63 and interposed between the cathode and first 
accide from opposite directions. 
AS indicated by Fig. 2, the plane of each aper 

tillre in the divided grid member is identical so 
that the electron stream issuing from the heated 
cathode surface 49 which may be a direct, or in 
directly heated cathode, but preferably of flat or 
concave formation, is caused to pass through 
these apertures in the two separate grid members 
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4. 
and to follow a path between the cathode and the 
mosaic electrode which is indicated Schematically 
by the dotted lines of Figure 1. 

It will be noted that where the two ends of the 
divided grid member conne adjacent to each other 
that these ends have been bent over. The ends 
may, where desired, be attached to suitable in 
sulating members for the purpose of providing a 
more rigid support or the ends may be left free 
and supported from the Wall of the neck portion 
of the tube, as indicated by the drawing. In the 
form shown these Inernbers are carried by con 
ducting support members 56 embedded in the elec 
trode press 5 and Spaced and positioned by in 
sulating spacing rings 52, 53 fitted tightly to the 
tube Wall. The same spacing rings may seive 
to position the anode 3 by support Wires 54. 
As the electron beams 35 and 4 developed 

Within the neckportion 2 of the tube are pro 
jected toward the mosaic electrode as the target 
upon which each is to impinge, the electron 
beams may be caused by the defecting means to 
follow each other in direction and With the de 
sired separation and thus each bean is calised to 
traverse the target in two mutually perpendicular 
directions by the application of Suitable Voltages 
and/or currents to the deflecting electrode Sys 
ten 52 located about the neck of the tube. Where 
electromagnetic deflection is desired suitably po 
sitioned electromagnetic coils may be mounted 
to surround the neck portion of the tube and 
Where electrostatic deflection is desired it is usu 
ally customary and desirable to position deflect 
ing electrode plates within the neckportion of the 
tube in order to increase the sensitivity of de 
flection. In some instances a combination of both 
electrostatic and electro-magnetic deflection can 
be used. 
When the tube is in Operation and an optical 

image of a subject is focussed by means of the 
optical system upon the photo-sensitive elements 
of the mosaic electrode and Scanning action of 
the mosaic electrode by the scanning beams takes 
place, it will be appreciated that the accumu 
lated electroStatic charges developed between the 
photoelectric elements 5 and the signal plate 23 
are released to the external circuit under the 
scanning of the first electron beam 35, that is, 
the electron beam shown lowermost in the neck 
of the tube, assuming top to bottom Scanning of 
the mosaic. These signals then produce a volt 
age drop across the resistor 59 connected With the 
signal plate and the resultant voltage drop is 
transferred to the grid of the first anplifying 
stage of the video signal amplifier 25. This video 
signal amplifier has its output connected with a 
suitable filter and amplifier 6 arranged, for in 
stance, as shown diagrammatically, to pass fre 
quencies varying between Zero frequency and tWO 
and one-half megacycles. Simultaneously With the 
scanning of the mosaic electrode by the scanning 
beam 35 for the release of the electrostatic charges 
representing the video signals, the mosaic elec 
trode is traversed by the Second scanning bean 
4 and to the grid section aperture 4 of the tube 
through which the developed electron bean passes 
there is applied a modulating potential of the 
order of 3 megacycles, while the other grid Sec 
tion through whose aperture 48 the Second beam 
passes is unmodulated. 

It can now be seen that if the two electron 
beams 35 and 4 are arranged to impinge upon 
the same mosaic electrode structure and Sub 
jected to the same electrical fields within the tube 
the two electron scanning beams when subjected 

2,177,366 
to the action of the same deflecting fields within 
the neck of the tube will trace identical paths 
acroSS the mosaic electrode but the time at which 
the Second scanning beam & will traverse an 
element of the mosaic electrode 3 previously 
traversed by the first scanning beam 35 will be a 
function of the Special separation of the two 
electron beams at the point in which they im 
pinge and are focused upon the mosaic elec 
trode 3. 
According to present practice it is desirable that 

the gun structure, together with the two grids, 
be SO arranged that the electron beam 4 sub 
jected to nodulation shall fall at a point on the 
mosaic electrode directly above that electron beam 
35 (used for the release of the electrostatic im 
pulses which has been stored upon the mosaic) 
With a separation of approximately 0.1 inch. 

It can be appreciated from what has been 
above mentioned that with the modulation fre 
quency of approximately 3 megacycles applied 
to the trailing electron bean. A there will be re 
leased from the mosaic electrode f3, due to im 
pact of the second electron beam, a signal which 
is a function of the 'dark spot' condition of the 
mosaic electrode surface but modulated at a fre 
qLenCy Corresponding to the nodulation fre 
quency applied to the control electrode or for 
controlling the second electron beam. This 
modulation signal also appears across the resistor 
59 connected to the signal plate and is applied 
With the video signal to the grid circuit of the 
first amplifier tube 25 of the video amplifier but 
Cannot pass beyond the filter & connected with 
the output of this an plifier tube because of the 
Cut-off characteristic of the filter to frequencies 
higher than 2.5 megacycles which for the pur 
pose of illustration has been assurned herein as 
the maximum frequency of the developed video 
Signals. Both the video signals and the assumed 
3 negacycles nodulated signal which would 
measure the condition of “dark Spot' on the Sur 
face of the mosaic at tiries of inpact of the sec 
Ond Scanning bean are also passed to the input 
circuit of an amplifying tube of a compensating 
amplifier 63, and the output of this first ampli 
fying tube of the compensating amplifier has 
connected to it a second filter and annplifier 65 
arranged to paSS frequencies greater than the 
maximum frequency assumed to result from 
Video Signals SC that the Video signals are at 
tenuated in this amplifier as were the compen 
Sating Signals in the first amplifier, but the com 
pensating Signals are passed through substan 
tially the annplifie: 35 without attenuation. 
The output energy from the compensating am 

plifier is p3.SSed through a phase delay or ad 
Vance network 6 and a detecting stage 69 and 
the output for this detector is combined 180° 
out of phase With the output of the video signal 
amplifier. The combined output in which the 
'dark spot' signal accompanying the video sig 
nal output is compensated by the “dark spot' 
Signal produced under the second scanning beam, 
nodulated at three negacycles is then directed 
to a suitable mixing tube is of known character, 
modulator 3 and transmitter is for transmis 
sion to various receiving stations. 

he specific foin of the phase shifting network 
6 included in the circuit with the amplifier 
65 arranged to accept the frequency band be 
tween 2.5 and 3.5 megacycles does not per se 
constitute part of the present invention except 
insofar as the complete combination of elements 
is concerned. However, One form of a suitable 
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phase-shifting network for accomplishing the 
aims and objectives of the present invention has 
been diagrammatically sketched on the drawing 
and comprises tWO inductance members CrOSS 
Connected by way of capacity elements as indi 
cated. Various forms of such delay networks 
are known in the art but reference may be made 
to a group of Such networks described in an 
article entitled "Distortion correction in elec 
trical circuits with constant resistance recur 
rent networks' which appears on pages 438 et 
Seq. Of the “Bell System. Technical Journal' for 
July, 1928, with particular reference with re 
spect to delay netWorks particularly suitable for 
use in connection with the present invention 
being found set forth by pages 529 through 533 
inclusive. 
While no specific illustration has been herein 

made of th fact that more than one phase de 
lay network may at times be desirable, depending 
upon the time of delay required, it is of course 
contemplated that this invention may embody 
one, two or more of such networks. In addition, 
the dra Wing has not Specifically ShoWin any type 
of filter System for selecting on the one hand 
between the video signals accompanying a fre 
quency spectrum between Zero and two and Cine 
half megacycles, nor for the Selection of the 
compensating modulations produced in accord 
ance with the three megacycle modulation of 
the compensating electron beam. However, the 
band pass filters capable of selecting within the 
aforesaid band widths are so Well known in the 
art as to require no specific illustration except 
to point out with the video amplifier those sig 
nals above two and one-half megacycles are to 
be attenuated and all signals below two and one 
half megacycles are to be readily acceptable 
While on the other hand, for the compensating 
amplifier, the band pass filter is such that all 
signals below two and one-half megacycles are 
substantially fully attenuated and signals within 
the range of two and one-half megacycles to 
three and one-half megacycles are accepted. 
While the foregoing has suggested that the video 

signal modulation shall occupy a portion of the 
frequency spectrum between Zero and two and 
one-half megacycles, it is of course to be appre 
ciated that this modulation range is Suggested 
merely by way of example and for the purpose 
of making a disclosure of one form of the in 
vention. However, it will be appreciated that 
with higher definition systems of television, such 
for example as systems of the type known as the 
441 line transmission System may require a por 
tion of the frequency spectrum greater than the 
assumed band width for the video amplifier. In 
such event, the video amplifier, for example, may 
be made to accept signals from between Zero and 
three megacycles and by choosing the modula 
tion frequency of the compensating electron 
beam, at, say, four megacycles, the compensating 
amplifier may be made receptive to a frequency 
spectrum varying between three megacycles and 
five megacycles. 

Further, in connection with the specific form of 
tube shown to provide for the production of the 
two separate and distinct Scanning beams for 
tracing the mosaic electrode it will be appreci 
ated that various forms of grid structures may be 
used. For instance, the grid may be in the form 
of a single disk, having two half sections thereof 
separated by an insulating strip and a grid aper 
ture positioned within each separate grid section, 
or where desired, as has already been described 

5 
in pending application of Richard T. Orth and 
I. G. Maloff, Serial Numbers 673,572 and 716,684 
filed May 30, 1933, and March 21, 1934, respec 
tively, there may be provided longitudinally of 
the tube a dividing strip for separating the emit 
ter into two distinct portions, and by way of pins 
extending through the emitter as described and 
clained in the said Orth application, Suitable 
control may be provided for modulating one of 
the electron beams or by way of a suitable wire 
stretched across in front of the emitter as de 
Scribed and claimed in the Maloff application 
Suitable control of the modulated electron beam. 
may be provided. 
Other modifications Will naturally suggest 

themselves, and at once become apparent to those 
skilled in the art, and therefore it is believed that 
all such modifications may be made provided they 
fall fairly within the spirit and scope of the 
claims hereinunder appended. 

Having now described the invention, What is 
claimed and desired to be secured by Letters 
Patent is the following: 

1. An electronic scanning tube comprising a 
Inosaic electrode including a signal plate, a dielec 
tric and a plurality of minute electrically isolated 
photoelectric particles coating the surface of the 
dielectric Opposite the Signal plate, means for 
developing a plurality of Scanning beans within 
the tube, a plurality of independently acting con 
trol electrodes for controlling the intensity of 
each of the beans, means to modulate one of the 
beans, and means to deflect each developed elec 
tion bean over the mosaic electrode in Synch'o- 
nism and with a substantially constant spacing 
between the beams. 

2. An electronic tube comprising a target elec 
trode, an electron emitting electrode and an 
accelerating electrode positioned intermediate 
the target electrode and the electron emitting 
electrode, a plurality of control electrodes inter 
mediate the accelerating electrode and the elec 
tron emitting electrode for dividing the emitted 
electron stream into a plurality of Separated elec 
tron beams adapted to be focused upon the target 
electrode in spaced relationship, means to modu 
late one of the control electrodes at a high fre 
quency, and means for Sweeping each developed 
electron beam Substantially Synchronously and 
co-phasally across the target. 

3. An electron tube comprising a target elec 
trode, an electron emitting means, an accelerat 
ing electrode positioned intermediate the target 
electrode and the electron emitting means for 
causing electrons from the emitter to impinge 
upon the target, electrode means intermediate 
the accelerating electrode and the electron emit 
ting source for forming the emitted electron 
stream into a plurality of separated electron 
beams adapted to be focused upon the target 
electrode in slightly spaced relationship, means 
for separately controlling the intensity of each 
beam and for modulating one of the beans at a 
high frequency, and means for sweeping each 
developed electron beam substantially synchron 
ously and co-phasally across the target, the un 
modulated beam preceding the modulated beam 
in the scanning of the target electrode. 

4. An electron tube comprising a light re 
sponsive target electrode, means for developing 
a plurality of scanning beams within the tube 
and for focusing and directing said beams upon 
the target in slightly spaced relationship, a plu 
rality of independently acting control electrodes 
for separately controlling each developed electron 
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6 
beam, means for modulating one of the beams, 
means for substantially synchronously and co 
phasally scanning said target by the developed 
beams to produce a plurality of separate series 
of Signals, and means to combine the separate 
Signals. 

5. An electron tube comprising a light respon 
Sive target electrode, and electron emitting Source, 
an accelerating electrode positioned intern ediate 
the target electrode and the electron emitting 
Source for drawing the electrons from the Source 
to the target, electiode means interimediate the 
accelerating electrode and the electron emitting 
Source for forming the emitted electron stream 
into a plurality of separated electron beams each 
adapted to be focused upon the target electrode 
in slightly Spaced relationship, means for nodul 
lating one of Said beans, and means to Sinnul 
tangously defect the beans while maintaining 
Substantially the Sanhe spacing, the unmodulated 
bean preceding the nodulated bean in the scar 
ning of the target electrode. 

6. In the method of compensating for distor 
tion in inage translation with electronic scan 
ning devices Wherein an optical image is caused 
to fall upon a light Sensitive mosaic electrode of 
a scanning tube wherein electrostatic charges are 
developed in accordance with the intensity of the 
optical image Which comprises the steps of simul 
taneously and Synchronously scanning the no 
Saic electrode by a plurality of Scanning beans, 
developing from the Scansion of the mosaic elec 
trode by each of the scanning beams signal out 
puts which include only distortion signals for 
one electron scanning beam and image Signals 
accompanied by distortion signals for the other 
scanning bean, combining the tWo resultant Sig 
nals in phase opposition to substantially neutral 
ize the distortion. Signals accompanying the image 
signals, and transmitting the resultant signal. 

7. In the method for compensating for distor 
tion in image translation. With electronic Scan 
ning devices wherein an optical image is caused 
to fall upon a light sensitive mosaic electrode of 
a scanning tube wherein electrostatic charges are 
developed in accordance with the intensity of 
the optical image, the steps which comprise Si 
multaneously and synchronously scanning the 
mosaic electrode with a pre-established time delay 
by two separate and slightly spaced Scanning 
beams, modulating one of the scanning beams at 
a frequency greater than the maximum frequency 
developed from scansion of the charges due to 
the optical image, producing from the Scansion 
of the mosaic electrode by the one of the Scan 
ning beams signal outputs which include only 
distortion signals and producing from the scan 
sion of the mosaic electrode by the other Scanning 
beam image signals accompanied by distortion 
signals, combining the two resultant signals to 
substantially neutralize the distortion signals ac 
companying the image signals, and transmitting 
the resultant signal. 

8. The method of compensating for distortion 
in image translation with electronic Scanning de 
vices wherein an optical image is caused to fall 
upon a light sensitive noSaic electrode of a scan 
ning tube wherein electrostatic charges are de 
veloped in accordance with the intensity of the 
optical image which comprises the steps of Simul 
taneously and Synchronously Scanning the no 
saic electrode by a plurality of slightly spaced 
scanning beams, modulating One of the Scanning 
beams at a frequency greater than the highest 
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frequency developed from scansion of the optical 
image, producing from the scansion of the mo 
saic electrode by each of the scanning beams sig 
nal outputs which include for the modulated 
scanning beam only distortion signals and for 
the unmodulated scanning beam image signals 
accompanied by distortion signals of Substantial 
ly like character to those produced from the mod 
ulated scanning beam, combining the two result 
ant signals in proper phase relation to Substan 
tially neutralize the distortion signals accom 
panying the image signals and transmitting the 
resultant Signals. 

9. A television system comprising an electronic 
Scanning tube having positioned therein a no 
Saic electrode upon which electroStatic charges 
are adapted to accumulate in accordance With the 
brilliance of an optical image projected there 
upon, means for simultaneously scanning the mo 
saic electrode with a plurality of slight spaced 
electronic scanning beams to produce a plurality 
of signal outputs of Which one signal output in 
cludes signal representations of the intensity of 
an optical image projected upon the mosaic elec 
trode, means for modulating one of Said beams, 
means for combining the two output signals in 
opposite phase to substantially neutralize dis 
tortion effects in the optical signals, and means 
for transmitting the resultant Signal. 

10. In a television System wherein an electronic 
image scanning tube having a mosaic electrode 
upon which an optical image is projected to pro 
duce upon the mosaic electrode electrostatic 
charges of magnitude Substantially proportional 
to the brilliance of related elemental areas of 
the optical image, means for developing and pro 
jecting upon the rinosaic electrode simultaneously 
a plurality of focused electron Scanning beams 
each separated from the other at the point of 
impact by a small predetermined separation, 
means for modulating One of the scanning beams 
at a modulation frequency greater than the high 
est frequency developed due to scansion of the 
mosaic electrode, means for developing by the 
Scansion of the mosaic electrode by the unmodul 
lated developed electron beam signal outputs rep 
resenting the optical image projected upon the 
noSaic electrode and accompanying image distor 
tion signals, means for developing from the modul 
lated electron beam only SubStantially like chair 
acter distortion signals, and means for combining 
in Substantially phase opposition the two de 
veloped signals for transmission. 

11. In a System for compensating for distortion 
in television, an electronic image scanning tube 
including a mosaic electrode, means for project 
ing on to the mosaic electrode an optical image 
of which an electro-optical replica is to be pro 
duced at reception points, means for developing 
within the scanning tube a plurality of independ 
ent electron beams, means for focusing each of 
the separate beams with predetermined spaced 
positioning under normal conditions upon the mo 
saic electrode, means for modulating one of the 
beams, means for simultaneously and synchro 
nously scanning the mosaic electrode by each of 
the developed electron beams to produce from 
one of the electron beans image Signals and dis 
tortion signals and to produce fron the modu 
lated electron beams distortion signals only, 
means for combining the two Signals in substan 
tially phase opposition and means for transmit 
ting the resultant image Signals. 

EARLEY A. AMIS. 
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