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UNITED STATES 

2,156,769 

PATENT OFFICE 
2,56,769 

CATHODE RAY DEVICE 
Gregory N. Oglobinsky, deceased, late of Collings 
wood, N. S., by Wladimir K. Zworykin, admin 
istrator, Philadelphia, Pa., assignor to Radio 
Corporation of America, a corporation of Dela 
Wale 

Application February 28, 1935, Serial No. 8,66? 
5 Claims. 

The invention relates to cathode ray devices 
and it has particular relation to cathode ray 
tubes of the mosaic electrode type that are uti 
lized in television transmitters. 

In a tube of the general type to which the 
invention pertains, there is mounted a mosaic 
target constituted by a conductive 'signal plate' 
Which carries a sheet of insulation and on the 
Sheet are disposed an infinitely large number 
of tiny photosensitive particles. Each photosen 
Sitive particle constitutes one electrode of a ca 
pacitor, the “signal plate,' common to all of 
the particles, constituting the other electrode. 
When an optical image is focused on the photo 
Sensitive particies, each of then acquires a charge 
proportional to the intensity of the illumination 
and its duration. 

In Order to translate the charges into a train 
of electrical inpulses sequentially representing 
elemental portions of the optical image, an elec 
tron gun is also mounted in the tube and is so 
directed toward the photosensitive particles that 
it may be caused to scan them rapidly from side 
to Side and simultaneously relatively slowly from . 
top to botton. 

For deflecting the cathode ray, either electro 
magnetic or electrostatic forces may be utilized. 
It is customary to make use of potentials or cur 
rents which are fluctuating in character and 
Which, if applied to an OScillograph, would ex 
hibit a Wave shape analogous to the teeth of a 
SaW. The potentials and currents are so chosen 
that the ray in its Scanning noves more slowly 
in One direction acroSs the mosaic target than 
ii ireturns to the starting edge. 

Unfortunately, it has heretofore been impoS 
sible to obtain a saw-tooth Wave having the de 
sired sharpness. In other Words, at One edge 
of the screen the ray Would not start back im 
mediately, but would slow down somewhat and 
would pick up speed in the opposite direction 
relatively slowly. For this reason one edge of 
the received picture would be brighter than the 
other edge. 

It is accordingly one object of the invention . 
to provide an improved cathode ray tube of the 
type under discussion which, when utilized in a 
television transmitter, will not give rise to a 
received picture having an unpleasantly bright 
edge. 
Among other defects of prior art devices of 

the type under discussion may be mentioned the 
fact that the signal plate acquired Spurious 
charges during operation, and the further fact 
that it has been difficult to provide a sufficiently 

(C. 250-53) 
thin sheet of insulating material between the 
photoSensitive particles and the signal plate. A 
still further and more specific object of my in 
Vention, therefore, is to overcome these disad 
vantages and to provide a target that shall be 
more efficient. 
The foregoing objects and other objects ancil 

lary thereto are accomplished in Short as follows: 
An extremely thin sheet of mica is coated on 

one side with a chemically neutral metal, such 
as platinum. This may be accomplished through 
use of any well-known platinizing liquid. The 
other Side of the sheet is coated With silver in 
any well-known Way and the silver coating is 
thereafter Scribed in tWO directions at right 
angles to each other in Order to provide an 
extremely large number of minute metallic 
Squares. These minute metallic squares are each 
later photosensitized. Obviously the nica, sheet, 
Which has a thickness of approximately one thou 
sandth of an inch, is too thin to be Self-support 
ing, and Supporting means Of Some kind must 
be provided. For this purpose, a plate of mate 
ria, such as nickel Or tantalun could be utilized, 
but the presence of large maSSes of metal in 
the tube renders the operation of de-gassing more 
difficult. Therefore, in accordance With the in 
Vention, there is provided a Supporting plate of 
relatively thick mica and it is clamped to the pre 
pared plate by a metallic binding. 

Further, in accordance With the invention, a 
tube blank is used comprising a spherical bulb 
portion, a neck portion extending radially out 
Wardly therefrom to accommodate and support 
the electron gun, and a cylindrical eXtension ex 
tending radially outwardly from the bulb por 
tion. With its longitudinal axis perpendicular to 
the axis of the neck portion. In assembling 
the parts, the end of the cylindrical portion 
referred to is removed or opened, if not already 
so, and the screen, assembled on a preSS, is in 
Serted through this portion into the Spherical 
portion of the tube and the parts are sealed 
together to close the end of the cylindrical ex 
tension. 

Further, in accordance with the invention, an 
electrical connection is made to the metallic layer 
of the screen by interposing a strip of metallic 
material between the two sheets of mica and 
clamping the latter together at their edges. 
The invention resides in the improved con 

struction of the character hereinafter described 
and claimed. 

For the purpose of illustrating the invention, 
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2 
an embodiment thereof is shown in the drawing, 
wherein 

Fig. 1 is a simplified, elevational view, partly 
broken away, of a television transmitting tube 
constructed in accordance with and embodying 
my invention; 

Fig. 2 is a simplified diagrammatic view, partly 
in section, the section being taken on the line 
2-2 in Fig. 1; 

Fig. 3 is an enlarged, fragmentary, Sectional 
view, the section being taken on the line 3-3 in 
Fig. 1; 

Fig. 4 is an enlarged, fragmentary, sectional 
view, the section being taken on the line 4-4 
in Fig. 1; and 

Figs. 5 and 6 are graphical illustrations of the 
operating action in Fig. 1. 
With reference to Fig. 1, the improved electron 

tube or device is made from a blank of trans 
parent quartz glass comprising a Spherical bulb 
ous portion (), a neck portion f2 extending ra 
dially outwardly therefrom with its longitudinal 
axis 4 passing through the center 6 of the bulb 
ous portion, and a cylindrical extension 7 ex 
tending radially outwardly from the bulbous por 
tion with its longitudinal axis 8 also passing 
through the center 6 of the bulbous portion and 
perpendicular to the axis 4 of the neck portion 
of the blank. 
The end of the extension f of the tube blank 

is closed, and this is broken off or separated along 
the line 20 to provide a press 22 from which a 
screen 24 is supported within the spherical bulb 
ous portion of the tube. For this purpose, the 
press 22 is shaped to provide a reentrant part 26 
about which is placed a band 28 from which sup 
porting wires 38 extend to the respective corners 
of the screen 24. After the Screen is secured to 
the press 22, it is inserted into the bulbous por 
tion i? of the tube through the open end of the 
extension f7, after which the press is sealed to 
the extension along the line 2). 

Suitable means, in the form of an electron gun 
32 for developing a ray of electrons, is mounted 
on a press 36 and inserted into the neck portion 
2 of the tube, after which the press is sealed 

to the open end of the neck portion along the 
line 36. After this assembly, the gun 32 is in po 
Sition with its axis coincident With the axis 4. 
The ray of electrons from the gun 32, when it is 
uninfluenced by a deflecting field or fields, is 
therefore normally coincident With the axis 4. 
The axes 4 and 8 are perpendicular to each 

other, as shown in Fig. 1, and each extends 
through the center 6 of the spherical bulbous 
portion 0 of the tube. 
The screen 24 is disposed in a plane perpen 

dicular to the plane generated by rotation of the 
axis 4 about the axis 8, as illustrated in Fig. 2 
by the broken lines 4d, representative of the axis 
fA in different positions thereof as the same is 
rotated about the axis 8 in either direction to 
generate the plane to which the screen 24 is per 
pendicular. 
The screen 24, furthermore, is disposed in a 

plane at an acute angle of 60, as represented in 
Fig. 2, to the plane defined by the axes 4 and 8. 
In operation of the tube, an image of the ob 

ject 40 is projected onto the photosensitive Sur 
face of the Screen 24 by a Suitable Optical sys 
ten 42 whose axis 44 is perpendicular to the 
Screen and extend Substantially through the cen 
ter thereof. 
The ray of electrons is deflected horizontally at 

a relatively high rate by coils 45 and is simulta 

2,156,769 
neously deflected vertically at a relatively low 
rate by coils 4 to Scan a rectangular area of the 
screen 24, over which area, an image of the object 
40 is projected. A specific means and method for 
so deflecting the ray for this purpose is disclosed 
in the copending application of Gregory N. 
Ogloblinsky, Serial No 635,534, filed September 
30, 1932. 
The tube is provided on the inner Surface 

thereof, and within the neck portion 2, with 
an electrode in the form of a conductive coating 
46 from which a connection 48 extends through 
the Wall of the tube. This electrode is maintained 
at a potential positive with respect to the po 
tential of the usual anode part of the gun 32, and 
operates to accelerate the electrons toward the 
screen and to bring the ray to a good focus at 
the surface thereof. This electrode is also ef 
fective to remove secondary electrons. 
The screen 24, as more clearly shown in Fig. 3, 

comprises a relatively thin sheet 50 of mica, pro 
vided on one side thereof with a great number 
of minute, metallic, closely-spaced, photosensitive 
elements 52, and on its other side with a layer 54 
of conducting material such as platinum. Sat 
isfactory results have been obtained by making 
the thickness of the mica, sheet 50 about .001 
inch. The conducting layer is just thick enough 
to be opaque and to have the required conduc 
tivity. Against that side of the mica, sheet 50 
Which is provided with the metallic layer 54, is 
placed a Second, relatively thick sheet 56 of mica, 
which acts as a Support and imparts rigidity to the 
Screen. The mica, sheet 56 completely covers the 
metallic layer 54 as represented in Fig. 3, and 
is for this reason effective as a shield to prevent 
Stray electrons from collecting on the screen 
Over the metallized surface thereof and causing 
undesirable charges to collect on this surface. 
The front surface of the mica, sheet 50 may be 

provided With the minute metallic elements 52 
by first placing on this surface a relatively thin 
metallic layer, and then ruling through this layer 
along two Sets of parallel lines, the lines of one 
Set being perpendicular to those of the other, 
as disclosed in the copending application of Har 
6. A. Iams, Serial No. 663,451, filed March 30, 

1933. 
For the purpose of making a connection to the 

metallized surface of the screen 24, a strip 58 
of conductive material such as nickel is inter 
posed between this surface and the mica, sheet 56, 
and its ends extend through slots 59 in the sheet 
and are bent over upon the outside surface there 
of, as shown in Fig. 4. A connection 60 to the 
strip 58 passes through the re-entrant part 26 of 
the press 22, as shown in Fig. 1, and supplies 
picture signals to the usual amplifier and trans 
mitter 62. A U-shape metallic strip 63 extends 
around the edge of the Screen 24, and operates 
to clamp the mica, sheets 50 and 56 together at 
their edges. It is proposed to bulge the metallic 
strip 58 slightly before it is placed in position 
between the mica, sheets so that when the latter 
are clamped together this strip is flattened out 
Somewhat to tension the same whereby a better. 
contact is made With the adjacent metallized sur 
face of the mica, sheet 50. 
As the cathode ray is deflected back and forth 

to scan the screen, it slows up at the end of the 
return lines. This causes one edge of the re 
ceived picture to be brighter than the other edge. 
For the purpose of preventing this undesirable 
effect, it is proposed to provide the screen with 
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2,156,769 
vertically, as shown, at an edge of the scanned 
area, so that it is in the path of the cathode ray 
at the end of each horizontal deflection thereof. 
That is, the apparatus is adjusted so that when 
the ray is at the end of a line and is about to be 
deflected back to Scan the next line, as repre 
Sented by the portion ab Of the SaW-tooth Wave 
in Fig. 5, the metal strip 64 is being scanned to 
develop an impulse, represented at 66 in Fig. 6. 
This impulse is supplied to a suitable network 
68 for adjusting its phase and amplitude so that 
it is Substantially equal and opposite in polar 
ity to the undesirable signal, represented at 70, 
which is developed at the time ab in Fig. 4. The 
impulses represented at 66 are supplied by a 
connection 72 to a stage of the picture-signal 
amplifier under conditions such that they are 
opposite in polarity to the impulses represented 
at 70. In this way, the undesirable impulses 
referred to are removed or compensated for. 
From the foregoing it will be seen that there 

has been provided an improved construction 
adapted particularly for a television transmit 
ting tube, and One which is relatively simple and 
rugged in construction, relatively easy to assem 
ble, and in which a good electrical contact is 
made With the Screen. 

It will be understood that various modifica 
tions, within the conception of those skilled in 
the art, are possible Without departing from the 
spirit of the invention or the scope of the claims. 
The invention claimed is: 
1. An electron device comprising a tube having 

a bulbous portion, a neck portion extending sub 
stantially radially outwardly from said bulbous 
portion with its longitudinal axis passing sub 
Stantially through the center thereof, and an 
extension extending substantially radially out 
Wardly from Said bulbous portion with its longi 
tudinal axis passing substantially through the 
Center thereof and being Substantially perpen 
dicular to the longitudinal axis of said neck 
portion; a screen supported from said extension 
and disposed in Said bulbous portion in a plane 
Substantially perpendicular to the plane gener 
ated by rotation of the first-mentioned axis 
about the second-mentioned axis and at an 
acute angle to the plane defined substantially 
by Said axes, and means disposed in the neck 
portion of said tube for developing a ray of elec 
trons and directing the same at said screen with 
the ray normally substantially coincident with 
the axis of said neck portion. 

2. In combination, an electron device compris 
ing a tube having a bulbous portion, a neck por 
tion extending substantially radially outwardly 
from Said bulbous portion with its longitudinal 

3 
axis passing substantially through the center 
thereof, and an extension extending substantially 
radially outwardly from said bulbous portion. With 
its longitudinal axis passing substantially through 
the center thereof and being substantially per 
pendicular to the longitudinal axis of said neck 
portion; a screen supported from said extension 
and disposed in said bulbous portion in a plane 
substantially perpendicular to the plane gen 
erated by rotation of the first-mentioned axis 
about the second-mentioned axis and at an acute 
angle to the plane defined Substantially by Said 
axes, neans disposed in the neck portion of Said 
tube for developing a ray of electrons and di 
recting the same at said screen with the ray nor 
mally Substantially coincident With the axis of 
Said neck portion, and a lens System disposed on 
the same side of said screen as said means and 
with its axis substantially perpendicular to said 
Screen. 

3. In an electron tube, a screen for an elec 
tron device comprising two sheets of insulating 
material held together, one of said sheets being 
substantially thicker than the other, the inside 
surface of the thinner sheet being provided with 
a layer of conductive material, the outside Sur 
face of the thinner sheet being provided With 
photoSensitive elements spaced and insulated 
from each other. 

4. In an electron tube, a screen comprising 
two sheets of insulating material of differing 
thickness, a layer of conducting material between 
Said. Sheets of insulating material, means for 
holding the two sheets of insulating material 
and the intermediate conducting layer together, 
and a coating of minute size photosensitive ele 
ments spaced and insulated from each other 
upOn the Outer Surface of the thinner of the two 
sheets of insulating material. 

5. In an electron tube, a screen comprising 
two sheets of insulating material, one of said 
sheets being substantially thicker than the other, 
a layer of conductive material covering the inner 
surface of the thinner of said two sheets of in 
Sulating material, a strip of flexible conducting 
material disposed intermediate said sheets and 
engaging said conducting layer to provide an 
electrical connection thereto, means for secur 
ing the two insulating sheets together, and a 
coating of minute size photosensitive particles 
Spaced and insulated one from the other upon 
the outer surface of the thinner of said insulat 
ing sheet members. 

VLADIMIR. K. ZWORYKIN, 
Administrator of the Estate of Gregory N. 

Ogloblinsky, Deceased. 
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