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1. 
This invention relates to cathode ray tubes for 

use in television and other applications. 
In the usual television receiving tube one beam 

scans the phosphor target or screen and this is 
modulated in intensity ai, each elemental time 
by the received signals, so that each elemental 
area of the picture produced on the Screen is 
bombarded once per line scansion by the baam 
with an intensity corresponding to the received 
video signals at that instant. This gives a line 
structure to the picture that is tolerated, but is 
nevertheless objectionable. It also limits the ex 
citation of the elemental areas to the elemental 
time or the time of each picture signal. 

It is an object of this invention to devise a 
cathode beam tube and Scanning System that 
eliminates the line structure in the picture 
formed on the target. 
Another object of the invention is to devise 

a television cathode beam tube in which the 
average brightness of the scanned elements of 
the target can be greatly increased above the 
saturation value of the target phosphor. 
Another object of the invention is to produce 

a television tube in which each elemental area. 
of the phosphor continues to fluoresce from bean 
excitation after the signal for that area, ceases. 
Another object of the invention is to devise a, 

television cathode beam tube in which a Scanned 
element of the phosphor target lumineSces at 
relatively high value during the time of the line 
scansion instead of during the time of the ele 
mental area Scansion. 
Another object is to provide a Cathode beam 

tube requiring decreased power for the line 
deflection plates or coils. 
Another object of the invention is to provide 

a cathode beam tube for television purposes in 
which all the areas of a line are simultaneously 
bombarded by the bean at the beginning of the 
line scansion and is modulated for each ele 
mental area of the line as the video signal ar 
rives. 
Another object of the invention is to provide a, 

cathode beam tube in which a flat or ribbon-like 
beam of target line width. Scans the target 
through a control screen electrode in Successive 
lines and another signal-modulated bean Scans 
a line of the control screen electrode through 
which the fiat beam passes, so as to place a sig 
nal-controlled potential thereon. 
Other objects of the invention will appear in 

the following specification, reference being had 
to the drawings, in which: 

Fig. 1 illustrates a cathode beam tube con 
taining the invention. 
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2 
Fig. 2 llustrates a modification. 
Fig. 3 is a section of the tube taken on the 

line III-III of Fig. 2. 
Fig. 4 is a cross-section diagram illustrating 

the modulated beam of the modification in Fig. 3. 
Referring to Fig. 1 of the drawing, the evac 

lated envelope contains a linear cathode C1, 
in front of which a grid 2 is placed to form the 
beam into a thin flat sheath or ribbon by means 
of the slit 3 under the accelerating force of first 
anode is having an appropriate slit 5 for pas 
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Sage of the sheath beam Bi. The cathode may 
have a heater connected to heater terminals H1, 
H2. The parts described differ from those of 
the standard prior art tube in their being con 
Structed. So as to form a very thin flat, beam 
of picture or raster line width and of thick 
ness approximately equal to the height of the 
elemental area. 

In the path of the beam is located an auxil 
iary control grid or screen 6 consisting of a 
plurality of spaced wires imbedded in a frame 
8 of poor dielectric or high resistive material, 
With a grounded Conducting layer or plate 9 on 
the surface opposite the Wires. There should 
be substantially as many wires as the number of 
elemental areas in a line of raster, or the num 
ber should be proportional thereto. This grid 
construction is such that the closely spaced wires 
have a high resistance and capacitative connec 
tion to ground through plate 9 for dissipation of 
the charges placed on the wires by another cath 
ode bean. 
The tube may have the usual wall coating 0, 

vertical deflecting plates and phosphor target 
or screen 2. The grid 2 may be connected 
through a suitable negative bias Source 3 of 
Suitable potential to the Cathode C1 and the 
Cathode C1 and capacity plate 9 nay be ground 
ed to one potential terminal, say negative, 
through a positive potential bias source 4. The 
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electrodes 4 and may have suitable positive 
potentials, all as well understood in the art. 
The vertical deflection plates may be con 
nected to the usual saw-tooth generator 5 hav 
ing a frequency equal to the frane frequency to 
step the flat beam B1 vertically across the raster. 
No means for scanning the beam B1 over the 

elemental areas of the line is required. To ob 
tain equivalent scansion of the elemental areas 
of each line of the target, a separate bean B2 is 
provided. The envelope therefore contains a 
second gun 6 having the usual type of cathode 
il, grid 8, anode 9 and wall coating 9', so 
positioned as to project a beam of usual ele 
mental area, size and shape onto the wires 7 of 
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grid 6. Horizontal deflection coils 20, connect 
ed to a saw-tooth generator 2 of line frequency, 
move the beam B2 to scan the wires 7 and place 
charges thereon. The video signal is applied 
to the auxiliary grid 8 so that the intensity of 
beam B2 is varied in accordance with the Sig 
nals as it scans the wires 7 in a single line. 
The operation of my invention will now be de 

Scribed: 
The thin fiat beam B1 may be visualized as con 

posed of a plurality of elemental currents in par 
allel, one for each elemental area of a line. AS 
this beam is projected onto the screen 2, the 
electrons fluoresce to form a luminous line acroSS 
the raster, as at 22. The elemental areas of this 
line, assuming no modulation by beam B2, Would 
have substantially uniform luminescence. How 
ever, if the beam B2 is modulated by the Video 
signals as it sweeps across the wires 7 of grid 6, 
charges varying with the signal will be placed on 
the wires and these charges produce a potential 
that varies the elemental currents of the flat 
beam, so that the elemental areas of line 22 hit 
by the modulated elemental currents of the beam 
B1 varyingly fiuoresce in accordance with the sig 
nals for a time much longer than the time of each 
signal. 
The beam B1 thus is projected simultaneously 

onto all the elemental areas of line 22, but it is 
modulated in sections in synchronism. With the 
incoming signals. This varies the illuinination, 
area, by area, in accordance with Such signals and 
the areas fluoresce during the line scansion time 
instead of during the elemental area. Scansion 
time. When the beam Blfinishes Scanning a line, 
the saw-tooth voltage of the vertical deflecting 
plates i has moved the beam to the next line. In 
this way the entire picture area, , or raster is 
scanned. Since the beam B1 Simultaneously 
strikes all elemental areas of a line, such as line 
22, the viewer of the picture on the screer is ragt 
conscious of line structure in the picture as he is 
With standard tubes, where the beam traces a 
varying black-to-White line. 

In the usual television tube the elemental areas 
fluoresce only during the time the beam is there 
on and thereafter phosphoresce in accordance 
with the decay characteristic of the phosphor. 
The brightness also cannot be increased above 3. 
given value by increasing the beam current, be 
cause, as is well known, phosphors have a Satura 
tion point, in my invention the same Saturation 
point exists, but the brightness is increased be 
cause the elemental currents of the beam B1 can 
be made to impact the elemental areas So that the 
elemental areas fluoresce during the whole time 
of line scansion by proper choice of the leak re 
sistance of the grid S. The eye integrates these 
values and the areas appear much brighter. Since 
the bearn B2 is of less current Value than the main 
beam Bi, one is able to use lower power in the 
high frequency line scansion coils 26, which is an 
obvious advantage. 

Electromagnetic deflection means may be Sub 
stituted for the electrostatic deflection plates fi 
and electrostatic deflection plates may be Sub 
stituted for the electromagnetic coils 20, these 
being shown by Way of example only. 

In the modification of Figs. 2 and 3, the Sanhe 
result is obtained by placing an auxiliary grid 
member 23, having a thin slit 24, similar to that 
of grid 3, in line with the slit of that grid. This 
auxiliary grid is placed in front of the Vertical 
deflection plates f. Between first anode 4 and 
the grid member 23 is placed plate 25 of glass 
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4. 
or similar insulation material, or material of poor 
conductivity. Spaced from plate 25 on the Op 
posite side of beam B1 is another plate 26 of con 
ductive material. On or very closely adjacent to 
plate 25 is fine mesh screen 27 having the crossed 
strands or wires arranged preferably at angles 
of 45 and 135 to the plane of bean B2. This 
angular position prevents resolution of the screen 
on the phosphoir target. A suitable voltage is 
applied across the plate 26 and screen 2 to po 
sition the beam B1 at the desired Zero position. 
The Screen 2 and cathode C1 are, as in Fig. 1, 
connected to ground through the positive bias 
ing source 4 and the grid 6 is connected through 
the negative bias source 3 to cathode C1. The 
cathode C2 of the auxiliary gun is, like cathode 
C1, of Fig. 1, of lineal construction, and is con 
trolled by a grid 28 having a slit permitting a 
flat or ribbon-like beam 32 to be projectad in a 
line onto the plate 25 through the screen 27. The 
beam is accelerated by an apropriate first anode 
29 having a similar but sci:lewhat larger slit par 
allel to that, in grid 28. The video signals are 
applied between the grid 28 and ground through 
the Sta) inegative bias source 38. Deflection 
plates 3 are connected to a saw-tooth generator 
2 having the line frequency and the vertical de 
fiection, plates are connected to a Saw-tooth 
eneratoi S. of frame frequency. AElectromag 

netic defectioi rylay obviol:sly be substituted for 
the electrostatic deflection in this modification. 
The operaticin of the en bodiment of Fig. 2 is as 

follows: 
The fiat bean B2 projects electrons in a line 

onto the plate 25 at a position depending upon 
the saw-toc-th voltage applied to deflection plates 
3 . Secondary electrons are bombarded from the 
plate and are collected by screen 27, leaving a 
line Of positive potential areas under an elemen 
ital part of bearin B1 that is proportional to the 
signal at that instant. This deflects that ele 
mental part of the beat current a proportional 
annount, so that a greater or less number of elec 
trons are able to pass through the slit in grid 
23. The elemental area, of target 2, in line 22, 
fluoresces thereafter in accordance with this part 
of the bear until it is noved to the next line. 
At the next elemental time, bean B2 will move 
to another position, due to the saw-tooth Volt 
age on deflector plates 3i. This will move the 
next elemental portion of the beam B1 so that the 
electrons therein Will pass Ehrough the slot in 
grid 23 in proportion to the positive charges in 
this new line on plate 25, that is, proportional 
to the signal on grid 23. In this way the fiat beam 
is noidulated in Sections throughout its Width, as 
indicated in Fig. 4. 

the positive charges in the line in the plate 
23 will islak off to the grounded screen within a 
line Sca:nsion time. 

It is also permissible to use a pencil-like beam 
B2 in Fig. 3, as the charge would deflect the beam 
Blso as to vary tha passage through grid 23, but 
the ribbon-like bearin E2 is more powerful in its 
control of the bean B1. 

Having described my invention, what I claim is: 
1. In cathode ray tubes, an evacuated envelope 

containing a phosphor Screen, a cathode, an 
anode, a grid, said anode and grid having slits 
adapted to form a flat beam from said cathode of 
thickness and width. Substantially equal respec 
tively to the height of a picture element and the 
length of the picture line of said screen, deflect 
ing plates positioned on opposite sides of said 
beam, one of Said plates being of poor electrical 
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conductivity, a mesh screen adjacent one side of 
the plate of poor conductivity, means for scan 
ning the beam at frame frequency across said 
phOSphor Screen, a Second cathode and means 
for forming and scanning a beam from the sec 
Ond-mentioned cathode acroSS said mesh screen 
at line frequency. 

2. In Cathode ray tubes, an evacuated envelope 
containing a phosphor Screen, a Cathode, an 
anode, a grid, Said anode and grid having slits 
adapted to form a flat beam from Said cathode of 
thickness and width substantially equal respec 
tively to the height of a picture element and the 
length of the picture line of said screen, deflect 
ing plates positioned on opposite sides of Said 
beam, One of Said plates being of poor electrical 
conductivity, a mesh screen adjacent one side of 
the plate of poor conductivity, means for Scan 
ning the beam at frame frequency across said 
Screen, a second cathode, means for forming and 
Scanning a beam from the second-mentioned 
cathode across said mesh screen at line fre 
quency and means for signal-modulating the sec 
ond-mentioned cathode. 

3. In cathode ray tubes, an evacuated envelope 
containing a phosphor Screen, a cathode, a 
grid and an anode for directing a beam of elec 
trons from the cathode to said phosphor screen, 
an auxiliary grid, said cathode, grids and anode 
having slits to form a flat beam, a plate of poor 
electrical conductivity positioned parallel to said 
Slits at One Side of the beam between said anode 
and said auxiliary grid and means to scan signal 
Voltages across said plate parallel to the direc 
tion of the Width of said beam for deflecting the 
beam in elemental sections perpendicularly to 
the slit in Said auxiliary grid. 

4. In cathode ray tubes, an evacuated envelope 
containing a phosphor Screen, a cathode, a grid 
and an anode for directing a beam of electrons 
from the cathode to said phosphor screen, an aux 
iliary grid, said Cathode, grids and anode having 
slits to form a flat beam, a plate of poor electrical 
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6 
conductivity positioned parallel to said slits at 
One side of the beam between said anode and said 
auxiliary grid and means for bombarding from 
said plate Secondary electrons proportional to the 
received signals successively across said plate par 
allel to the direction of the Width of said beam for 
deflecting the beam by the residual potentials in 
elemental sections perpendicularly to the slit in 
Said auxiliary grid. 

5. In cathode ray tubes, an evacuated envelope 
containing a phosphor screen, a cathode, a grid 
and an anode for directing a beam of electrons 
from the cathode to said phosphor screen, an aux 
iliary grid, said cathode, grids and anode having 
slits to form a flat beam, a plate of poor electrical 
conductivity positioned parallel to said slits at 
One side of the beam between said anode and said 
auxiliary grid, a gun with means for producing a 
Signal-modulated cathode beam and means for 
Scanning said beam successively across said plate 
parallel to the direction of the width of said beam 
to bombard Secondary electrons therefrom. 

GEORGE C. SZIKLAI. 
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