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My invention relates to image amplifying tubes 
- and is concerned primarily with electronic de 
- Vices and their method of Operati On ... for gener 
ašing-television signals representative of an Opti 
cal , image which- may be recreated as i.a. replica 
of the image at a -distance. 

It has been customary to ... provide-electronic 
image transmitting - tubes of . either -the storage 
or non-storage type is and to use á either the ... re 
sultant electrostatic - charges produced from stor 
age or to, use º the - current, image signals - fr0m 
the non-storage type - to develop - Signalling im 
pulses for transmission of an-optical image repli 
ca. - While the storage - type of tube offers. CeOn 
siderable increase in the magnitude - of-the out 
put i signal i energy : cbtained i When - the , -storage 
device is scanned with an- electron beam, it- has 
been found that in many instances the signal 
to noise ratio is not as high as might be desired 
for the transmission of images having low-values 
of light intensity. Many such storage devices in 
corporate a mosaic electrode of the photosensitive 
type which when scanned by a suitable-electron 
beam develops local potential distributions which 
vary from point to point over the surface of the 
mosaic of photosensitive particles and since" the 
potential of all parts of the mosaic is not the 
same even in darkness, the problem- of collecting 
a uniform secondary emission current is rendered 
difficult. The effect of local potential -- distribu 
tions on the mosaic is to generate spurious-signals 
which are usually referred to as dark spot signals 
in that they* generate, º upon re-creation -of the 
optical image, a, non-uniform gradation of light 
correspoinding, not to the - desired distribution 
of light and shade of the optical image, but to 
random areas of light and shade which do mot 
correspond to those of the desired image. 
Since the field utilized for collecting secondary 

electrons emitted by a mosaic electrode under 
scansion is modified by the electron Scanning 
beam and consequently is of unequal intensity or 
effect over the scanned area of the electrode, it 
has been found difficult to uniformly collect the 
secondary electron emission from the Surface of 
the mosaic electrode whereby it might be ampli 
fied such as by seconidary emission amplification. 
It is, thêrefore, difficult in tubes of the prior art 
to generate signals representative of an º optical 
image and simultaneously amplify the signals 
within the tube in which they are generated. 

It is - an object of my invention to obtain a 
light translating and scanning device which - Will 
simplify translation. -of - optical effects into - sig 
malling impulses and simultaneously amplify the 
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- resultant signalling, impulses directly within the : 
scanning device. Another object of my inven 
tion, is to provide amplification of the normal sig 
nali generated in a cathode i ray - Scanning tube 
by a purely electronic device. 

. . . It is. a. further Cbject of my invention to pro 
: Wide an electronic, device suitable for generating 
„television signals capable of generating a uni 
-form electron. . collecting field whereby a more . 
linear reSponse of gradations of light and shade 
of an Optical image may be obtained. 

?n. accordance With my invention, I providean 
eiectroinic device suitable for generating tele 

- Vision signalling impulses Wherein the optical 
image is.focused, directly. upon a new and novel 
electrOde to generate an electrostatic image, cor 
responding in intensity and distribution to the 
optical image, which electrostatic image is used 
to. control the collection or rejection of electrons 
in a. time and Space sequence determined by an 

- analyzing beam Such a.s. a. moving cathode tray 
beam. I may control the i electrons of the beam 
if of low : velocity: directly with the selectrostatic 
image, or use the beam if of high velocity to pro 
dulce. Secondary electrons which are controlled 
by the image. . . Further in accordance with my 
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invention. I subject the electrons used to produce 
the signalling impulses to the control of the elec 
trostatic image only during the step by step proc 
-eSS . Of analyzing the electrostatic image. 
"electrostatic image, by controlling the collection 
1. Of electrons, serves effectively as a multi-element 

The 

electronic Valve whereby considerable current am 
- plification is obtained. . . Still., other objects, fea 
; tuires and advantages of my invention will become 
apparent - and will at once.suggest themselves to 

- those skilled in the art to which the invention is 
directed from the following description taken in 
connection with the accompanying drawing in 
Which; 

Figure 1. is a longitudiinal view. of an i electron 
discharge , device and circuit , embodying. my, in 

"..Vention; 
Figure 2 is a perspective: plan view, showing in 

-enlarged - detail. a portion of: the electrode struc 
ture shown in Figure 1; 
--Figure 3., is a sectional view of the electrode 

shown in Figure. 2. taken along thë lines..3->-3; 
* ånd, W 

Figure... 4- is i.a. schematic diagram showing 8. 
modifiêd-form of the circuit, shown in Figure 1. 
In the illustrative embodiment. of my inven 

tion, as shown-- in "Figüre 1, the discharge device 
or "tub?. A comprises a highly evacuated glassen 
velope or bulb t. of frusto-conical - shape with a 



2 
tubular arm or neck section enclosing a conven 
tional type electron gun. Since the en Welope is 
highly evacuated, it contains substantially no 
ionizable gas. The bulb i enclOSes a flat target Or 
miliosaic electrode 2 of a new and noWell design to 
Obtain the objectS Of my in Vention, Symmetrically 
positioned in the frusto-conical portion of the 
envelope So that it is Substantially perpendicular 
to the longitudinal axis of the bulb i whereby 
Cine of itS surfaces may be Scanned by a, beam. 
of electrons from the electron gun and may also 
have projected on the opposite surface from that 
scanned, that which is optical image to be trans 
mitted. Since the image projected on the mosaic 
electrode is produced by light from an object 
situated outside of the tube, a portion of the 
tube, such as the transparent window 3, Which is 
optically uniform and preferably curved So that 
it may better withstand atmospheric pressure is 
provided so that the image to be transmitted may 
be projected upon the electrode 2 with a mini 
mum of distortion by a lens System 4. 

Tihe electron guin assembly is of the conWen 
tional type and comprises a cathode 5 from Which 
an electron stream may be drawn, a control elec 
trode 6 connected to the usual biasing battery, 
and a first anode T maintained pOsitive With 
respect to the cathode 5. The electron stream 
leaving the first anode l is accelerated and COm 
centrated into an electron scanning beam fo- : 
cused on the surface of the target or mosaic elec 
trode 2 facing the electron gun by a second anode 
8 which is preferably a conductive c0ating On 
the inner surface of the envelope , f, Over a por 
tion of the neck and frusto-conical Section S. The 
first anode 7 and the second anode 8 are main 
tained at the desired positive potentials by a 
potential source, such as the battery 9. The 
second anode 8 is preferably divided into tWO 
sections 8a, and 8b, the section : 8b being a con 
tinuation of the section 8a, but insulated there 
from and is preferably about one-half inch Wide 
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and at its closest edge about one inch from the . 
mosaic electrode 2. The purpose of this construc 
tion will be referred to in connection with the 
description of Figure 4. Conventional deflection 
means, such as deflection coils || 0 and 1 l, may 
be used to sweep the beam in horizontal and Wer 
tical planes respectively to scan the mosaic elec 
trode 2. It is obvious that conventional electro 
static deflection plates may be substituted for 
either One or both of the deflection coils if de 
Sired. 
In accordance with one teaching of my in 

vention, the optical image of an object of which 
a picture is to be transmitted is optically focused 
on a mosaic of mutually separated particles in 
sulatingly supported by an apertured foundation 
member capable of emitting secondary electrons 
when bombarded or scanned by an electron beam 
of relatively high velocity as hereinafter de 
scribed. The mutually separated photosensitized 
particles surround the apertures in the electrode 
foundation and are of a much greater number 
than the apertures in the foundation. Under 
the influence of the optical image, the photo 
sensitive particles acquire electrostatic charges 
proportional in intensity to the incident light 
thereby forming an electrostatic image of vari 
able intensity over its area which produces in or 
adjacent the apertures in the electrode an elec 
tron accelerating or retarding field of an inten 
sity directly proportional to the electrostatic 
charge. In following the first method of opera 
tion hereinafter referred to, the surface of the 
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mosaic electrode facing the electron gun is so 
made that, when scanned by an electron beam, 
many Secondary electrons are liberated from 
this Surface, which Secondary electrons are di 
rected and drawn through the apertures in the 
electrode in accordance with the electrostatic 
charges on the mosaic of photosensitive particles 
adjacent the apertures whereupon, after passing 
through the apertures, they are collected by an 
electron collecting electrode which may be in 
the form of a Wire mesh screen or a band of 
conducting material occupying a position be 
tween the Window 3 and the mosaic electrode 2. 

Further in accordance with my invention and 
following a second method of operation, instead 
of controlling the secondary electrons produced 
by the bombardment of the scanning beam, I 
controll the passage of the electrons of the scan 
ing beam through the apertures. This method 
of operation may be effected by utilizing a low 
Velocity Scanning beam Which is scanned over 
the mosaic electrode and sequentially collected 
or rejected in accordance with the intensity of 
the electrostatic charges on the elementary 
area S formed in response to the optical image 
focused on the mosaic electrode, 
The photosensitive mosaic electrode 2, as best 

shown in Figures 2 and 3, is formed from an 
apertured foundation 2, Such as an apertured 
metal sheet or a closely woven wire mesh screen, 
having a number of interstices or apertures 3 
which are provided in sufficient quantity to satis 
fy the requirements for Which the device is de 
Signed. More Specifically, the foundation 2 
comprises a perforated metal sheet which, when 
designed for use in television transmitting tubes, 
may to advantage have 150-200 or more aper 
tures 3 per linear inch if the tube is to be suit 
able for reproducing a television image in good 
detail. The apertures are preferably square or 
rectangular in shape. The foundation 12 may to 
advantage be rolled and treated With acid to 
increase the area of the interstices or apertures 
i 3 as described by W. H. Hickok in U. S. Patent 
2,047,369. The foundation is provided on one 
side with a coating of insulation 4 such as 
enamel, on which the photosensitive mosaic of 
mutually separated and insulated particles i 5 of 
metal such as Silver is deposited. The choice 
of insulating material depends on whether the 
tube is to be used in applications wherein the 
scene to be transmitted Waries slowly or rapidly 
in degrees of brilliance Or Whether the scene to 
be transmitted is moving or not. In astronomical 
work, for instance, in which a minute or longer 
might be allowed for changing the picture, the 
resistance of the insulation i 4 on the one side 
of the foundation may be very high. For tele 
vision Work, however, the resistance may be made 
lower to assist in the dissipation of the charges 
acquired in response to a focused optical image 
so that most of this charge can be dissipated 
within the time of scanning one picture frame 
which, in conventional Systems, is approximate 
ly one-thirtieth second. 

Prior to, insulating the foundation I find it 
advantageous to clean it thoroughly and, if made 
of oxidizable metal, to then oxidize it slightly 
by heating it in air, and if made of nickel, until 
it assumes a greenish color probably due to a 
film of nickel monoxide. - The foundation is then 
coated on one side only With a coating of in 
sulation il 4, Such as enamel or other vitreous 
material, having the desired electrical resistance. 
The usual enamels for ferrous metals may be 
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used although for a high resistance enamel for 
use with a foundation of perforated. Inickel II 
have found advantageous a vitreous - enamel in 
which the percentages of alkali and silica i are 
somewhat higher, and the. percentage of boric 
anhydride is lower: than in the usual enamels. 
Such an enamel is. described in copending appli 
cation, Serial No. 115,192, filed by John - Gallup 
September 10, 1936 now U. S. Patent 2,178,232. 
In spraying the foundation care should be taken 
that the enamel does not flow through the in 
terstices or apertures 3 to the opposite side of 
the Screen. I therefore prefer to do this Spray 
ing with the perforated foundation sheet hori 
zontal and the spray gun below the foundation 
so that the enamel is prevented by gravitation 
from overflowing the upper surface of the foun 
dation. The uncoated side of the foundation 
should be wiped clean with a dry cloth to remove 
any particles of the enamel which may have 
fallen back on this surface. The Sprayed foun 
dation is then fired in a furnace at about 900° C. 
in air to fuse the enamel into a smooth, glassy 
coating. I prefer to build the enamel coating 
up to a thickness of approximately 3 mils on 
the coated surface of the foundation and to a 
thickness of % to 1 mil on the walls of the 
apertures by applying the enamel in several 
thin coats and firing the foundation after each 
coat is applied. I find that in this way a foun 
dation well insulated on one side and highly 
suitable for the production of mosaic electrodes 
for use in my new and improved tubes, can be 
made with such a perforated sheet of metal. 
Instead of applying a vitreous enamel to the 
foundation by the above process, it may be ad 
vantageous to deposit the coating of insulation 
on the foundation by an evaporation method. 
Materials such as quartz, cryolite or calcium 
fuoride may be applied to a tungsten filament 
in close proximity to the foundation to be in 
sulated and the filament flashed to vaporize the 
insulating material which condenses as a rela 
tively uniform coating on the foundation. Such 
a method of depositing insulating material On 
a base member is disclosed by W. H. Hickok in 
his copending application Serial No. 133,899 filed 
March 30, 1937. Whether the insulating mate 
rial is sprayed or condensed from the vapor phase 
or otherwise applied to the foundation, it is de 
sirable to maintain the shape of the apertures 
3 substantially square or rectangular so that 

the photosensitive particles, which are later ap 
plied to the coating of insulation produce a 
maximum effect during the operation of the 
tube. Following the formation of the coating of 
insulation i 4 on one side and on the Walls of the 
apertures of the foundation, I provide the in 
sulated surface with a mosaic of a great number 
of mutually separated and insulated metal par 
ticles 5. These particles may be deposited by . 
number of methods, such as by dusting an easily 
reducible compound of the metal which, if silver, 
may be silver oxide on the insulated surface and 
reducing the compound to the metal. Another 
method of providing the individually separated 
metal particles. 5 is to deposit, such as by Wa 
porizing, a thin film of metal, such - as . Silver, 
on the insulated side of the- foundation and 
break this film up into the particles 15 by suit- 7 
able heat treatment. These methods for form- “ 
ing small metal particles are disclosed in U. S. 
Patent 2,065,570. 
Following the formation of thie mosaic of metal 
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particles on the insulated, side of the, foundation, 75 

3 
and - referring. again to Figur? 1, the foundation 
is suitably supported within the frusto-conical 
portion of the envelope as shown in Figure 1 in 
such a position that the uninsulated surface of 
the foundation may be scanned by the electron. 
beaim - generated by the electron gun in the neck 
portion of the tube. An electron collecting elec 
trode 46 is supported adjacent the insulated side 
of the foundation. This electrode 6 may be in 
the form of a wire mesh screen of coarse weave, 
such as four. Wires to the linear inch, and collects 
both the photoelectrons liberated by the mosaic 
and secondary electrons from the scanned side of 
the mosaic i electrode Which, pass through the 
apertures i 3. ... The positioning of the moSaic 
electrode 2 and the collecting electrode i 6. Within 
the envelope is facilitated by so positioning them 
prior t0. the . Sealing of the WindoW 3 to the 
envelope. . . . Care i should be exercised to ensure 

20 the planes. of the tWo electrodes are Substantially 
parallel and under normal operating conditions 
a spacing of one inch between these electrodes 
should be found satisfactory. While I prefer to 
Lüse a wire mesh collecting electrode it is obvious 
that this electrode-may take the form of a narrow 
band of metal or other conductor on the wall of 
the tube between the mosaic. electrode. 2 and the 
Window 3. 

FolloWing the Sealing of the . Component partS 
within the bulb. , the tube is exhausted and baked 
to remove any residual gasses that may be ad 
sorbed in the component parts following Which 
oxygen is admitted to the tube and the mosaic of 
metal particles - 5. oxidized such as by the method 
set forth by S. F. ESSig in U. S. Patent 2,020,305. 
Excess oxygen is remoVed from the tube Where 
upon caesium or other light sensitizing material, 
such as another alkali, metal, is deposited on the 
metal particles i 5 which are thereby photosensi 
tized to complete the mosaic electrode. The Wari 
OLS Steps, Such as disClOSed in the aboWe men 
tioned patents for photoSensitizing moSaic eiec 
trodes, are Well known and it is believed unneces 
sary to point out in detail the specific methods 
folloWed. 

If the tube shown in Figure 1 is to be suitable 
for following my method of operation hereinbe 
fore referred to aS - my first method of operation 
the side of the mosaic electrode opposite that car 
rying the coating of insulation il 4 and the mosaic 
particles. 5 is coated with a film i 7 of material 
capable of producing. high secondary electron 
emission when bombarded by electrons. , There 
fore, - during - the Sensitizing process of the mosaic 
the alkali metal, such as caesium, is intentionally 
deposited upon the uncoated side of the mosaic 
electrode to form a film f7 which is desirable in 
that high secondary electron emission may be 
obtained i from - a metal surface coated with 
caesium or other alkali metal. . It is very desir 
able. that the ratio of Secondary electrons emitted 
by the uninsulated side of the mosaic electrode 
foundation to incident electrons from the elec 
tron beam be as high as possible for the reasons : 
to be set forth in connection with the operation 
of the device. However, if the tube is designed 
for practicing my second disclosed method of op 
eration the uninsulated side of the foundation is 
left uncoated of alkali metal because secondary 
emission from this Surface is not deSiired in prac 
ticing this method. I have found that some of 
the alkali metal. incidentally condenses on the 
uncoated side of the foundation when the mosaic 
particles. 5. are photosensitized byt, that this is 
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not detrimental when the tube is operated with a 
low. velocity electron beam. 

Referring again to Figure 1, the tube may be 
made ready for operation in accordance With my 
first method of operation by connecting the 
mosaic electrode foundation i 3 through a Source 
of potential, such as the battery 18, to ground 
and the second anode 8, the potential source 
being such that the foundation is operated 
slightly negative with respect to the anode 8. I 
have found that the potential of the battery 18 
may be approximately 6 volts irrespective of the 
voltage applied by the battery 9 to the Second 
anode 8 which is usually in the neighborhood of 
1000 volts positive with respect to the cathode 5. 
The electron collecting electrode is connected to 
an output impedance 19 and to the input elec 
trode of the translation device 20, such as a 
thermionic amplifying tube whose cathode is con 
nected through the usual biasing battery 2 to 
the opposite side of the output impedance and the 
second anode 8. The high potential difference 
between the cathode 5 and the foundation 2, 
such as approximately 994 volts for the value of 
the batteries 9. and i 8 as given above, produces a 
high velocity eiectron beam which is scanned 
over the mosaic electrode 2 by applying deflection 
currents of sawtooth form to the deflection coils 
0 and I . Under bombardment of the high 

velocity electron beam secondary electrons are 
liberated from the uninsulated side of the mosaic 
electrode. 
In accordance with my second method of op 

eration, I prefer to connect the tube as ShoWn in 
Figure 4, the section 8a of the anode 8 being op 
erated at 150 volts positive with respect to the 
cathode 5 and the first anode T at about 800 to 
1000 volts positive with respect to the cathode 5 
by a battery 9. The second section 8b of the 
anode 8 is operated at low positive potential, Such 
as 25 volts, with respect to the cathode 5 by the 
battery 22. The mosaic electrode foundation is 
connected to the battery 23 which maintains this 
electrode at approximately 1 volt negative With 
respect to the cathode 5 and the collecting elec 
trode || 6 to a battery 24 to maintain it at approxi 
mately 25 volts positive with respect to the cath 
ode 5. Although I have - shown the battery 24 
between the collecting electrode 6 and the im 
pedance 9, it is preferable to connect this bat 
tery between the lower end of the impedance 19 
and ground as shown in dotted lines. With the 
voltages given above, the electron beam is accel 
erated and focused upon the mosaic electrode but 
decelerated to a very low velocity as it approaches 
this electrode. The method of operation of the 
device and circuit shown in Fig. 4 are described 
more fully in my copending application Serial No, 
372,077, filed December 28, 1940, being a con 
tinuation in part of this application. Another 
form of electron gun and deflection System Suit 
able for producing a low velocity electron beam is 
disclosed by Albert Rose in his copending appli 
cation Serial No. 222,153 filed July 30, 1938 noW 
U. S. Patent 2,213,174. 
While I do not wish to be limited to any par 

ticular theory of operation of my new and im 
proved device, it seems probable that when the 
mosaic electrode is illuminated, such as by an 
optical image projected thereon, there is formed 
an electrostatic field in and surrounding the 
individual apertures of the mosaic electrode, 
which field is directly proportional in intensity 
to the light intensity of the optical image. Under 
the first mode of operation the Secondary elec 
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trons liberated from the scanned surface of the 
mosaic i electrode under bombardment of a high 
velocity electron beam are entrained by this field 
and are propelled toward and collected by the 
electron collecting electrode f6. In this manner, 
the secondary electrons passing through the 
apertures 3 in the mosaic electrode are propor 
tional to the intensity of the light incident lupon 
the particles of the mosaic electrode surrounding 
each and every aperture and are collected by 
the collecting electrode in a time sequence deter 
mined by the rate of scanning. However, in my 
second method of operation utilizing a loW Veloc 
ity scanning beam the beam does not impinge 
on the mosaic electrode under normal conditions 
because the foundation is approximately 1 Volt 
negative with respect to the electron - Source. 
When, however, an optical image is projected 
or focused upon the particles i 5, photoelectrons 
are liberated from the particles 5 thereby pro 
ducing an electrostatic image which is a replica, 
of the optical image consisting of discrete posi 
tive charges on the particles i 5 between the 
apertures of the electrode. These charges ef 
fectively “look through” the apertures of the 
electrode and entrain the electrons of the low 
velocity beam to an extent proportional to the 
intensity of the charges surrounding any single 
aperture. As the beam is scanned over the elec 
trode, the instantaneous current from the elec 
tron beam collected by the collecting electrode 
6 is proportional to the intensity Of the electro 

Static image and is collected in a time Sequence 
determined by the rate of Scanning. 
The mosaic electrode 2 and the collecting 

electrode 6 may be likened unto a great plurality 
of individual thermionic triodes wherein the un 
coated Surface of the mosaic electrode in the case 
of a high velocity beam or the cathode 5 in the 
case of a low Velocity beam corresponds to the 
common cathode of the triodes, the photosensi 
tive particles 5 surrounding the individual aper 
tures f3 of the mosaic electrode to the control 
grids of the triodes and the collecting electrode 
i 6 to the common anode of the triodes. By this 
analogy it may be seen that the current collection 
to the collecting electrode of the secondary elec 
trons liberated from the uncoated side of the 
mosaic during scansion is controlled by the elec 
trostatic charges developed on the individual 
particles by the incident light and that, as a 
result of this control action, considerable ampli 
fication and a resultant high signal to noise ratio 
is obtained in the output circuit of the device. 
I have made cathode ray tubes in accordance 
with my invention having the foundation pro 
vided with Square and rectangudar apertures 3 
and these tubes have been satisfactory for tele 
vision transmission, I believe that the particles 
5 when charged electrostatically such as by 
photoemission under, the influence of an optical 
image, have a greater control effect upon the 
electrons - passing through the apertures 3 if 
these apertures are square or rectangular shaped. 
This is probably due to making the distance from 
the "edges of apertures to the points emitting 
Secondary electrons as uniform as possible. I also 
prefer to focus the beam to a spot size at the 
luninsulated side of the mosaic electrode so that 
the Spot diameter is substantially equal to the 
Width of the elementary line into which the 
optical image is subdivided for transmission and 
re-creation. Thus, for a system in which an 
optical image of four inches in height is sub 
divided into 441 lines the diameter of the beam 
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at the mosaic electrode should be effectively 
0.0905 inch in diameter. Where the number of 
apertures per linear inch is high the beam may 
cover several of the apertures at any single 
instant during the scanning of the electrode but 
this is advantageous in that a more uniform and 
lifelike image can be transmitted. 
From the above it will be evident that I have 

provided a new method of operating a television 
transmitting tube wherein an electron flow of 
elemental picture area is controlled by an elec 
trostatic image formed of elemential charges Pro 
portional in intensity to elemental areas of ail 
optical image. In accordance with this method 
the controlled electron fdoW of elemental area, 
is collected from an area substantially equivalent 
to the area of the optical image in a tille Se 
quence determined by the analysis of the optical 
image, such as by scanning. My method of 
operating a television device is not limited to 
the particular apparatus and structure disclosed 
but may be followed in many modifications 
thereof. The electron beam may thus be formed 
in a number of ways in addition to the use of 
the electron gun which I disclosed or that re 
ferred to as being shown in the Rose application. 
Instead of scanning the apertured foundation 
with an electron beam the foundation might be 
made photosensitive and scanned with a light 
beam to provide the flow of electrons which is 
controlled by the electrostatic image. Therefore, 
while I have indicated the preferred embodi 
ments of my invention of which I am now aWaile 
and have also indicated only One Specific appli 
cation for which my invention may be employed, 
it will be apparent that my invention is by no 
means limited to the exact forms illustrated Or 
the use indicated, but that many variations may 
be made in the particular structure used and 
the purpose for which it is employed without 
departing from the scope of my invention as Set 
forth in the appended claimis. 

claim: 
1. A cathode ray tube for generating signals 

representative of elemental areas of an optical 
image comprising a highly evaculated envelope 
containing substantially no ionizable gas, Said 
envelope including a window forming one Wall 
thereof adapted to transmit an optical image, ð, 
perforated target electrode comprising a perfo 
rated conductive foundation having a mosaic of 
mutually insulated photosensitive particles on 
one side facing said window and an uninsulated 
bare secondary electron emitting side facing 
away from said window, a single electron source 
within said envelope exposed to the secondary 
electron emitting side of said target, means in-" 
cluding an anode adjacent said source to de 
velop a beam of electrons having sufficient Ve 
locity to liberate secondary electrons in excess 
of the number of beam electrons from the bare 
secondary electron emitting side of said follndal 
tion, means to scan said electron beam over suc 
cessive elemental areas of the secondary electron 
emitting surface of said target electrode, and a 
light permeable electron collecting electrode ad 
jacent said mosaic, further removed from said 
source than said target electrode and between 
said target electrode and said window. 
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2. A cathode ray tube for generating electrical 

signals representative of elemental areas of light 
and shade of an optical image comprising a 
highly evacuated envelope includinig a trans 
parent window at one end thaereof, a target elec- i: 
trode having a perforated metallic follindation 
covered on only the side facing said Window with 
a mosaic of mutually insulated photoSeinSitized 
particles, the exposed foundation side facing 
away from said windoW, a cathode ray gilin in 
cluding an electron source and an anode to 
generate and direct on the exposed foundation 
side of said target an electron beam having a 
cross-sectional area substantially equivalent to 
the area of said elemental areas of the optical 
image, and means to Scan Said beam OVeT SLC 
cessive elemental areas of the secondary electron 
emitting material of said target, and a light 
permeable electron collecting electrode between 
said window and Said target electrode and ad 
jacent said target electrode exposed to said pºlu 
rality of particles. 

3. A television transmitting tube including a 
highly evacuated envelope including an optically 
transparent Window, a mosaic electrode com 
prising an apertured base member of electrically 
conducting material having One side faciling Said 
Window, a coating of electrically insulating ma 
terial on one side only and on the side of said 
base member facing said Window leaving the 
opposite side of said base member exposed, a 
mosaic. Of mUtUally Separated photoSensitive par 
ticles on said coating of insulating material, 
means between said electron gun and said 
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mosaic electrode to scan the electrons emitted 
by Said last-mentioned means OWer the Said eX 
posed side of said base, and optically permeable 
means to draw a portion of the generated elec 
tron emission through the apertures of said 
member and collect that portion passing through 
the apertures, said means being positioned b? 
tWeen said mosaic electrode and said Window. 

4. In combination a television transmittig 
tube including an envelope with a transparent 
window, a photosensitive mosaic electrode com 
prising a multi-apertured metallic foundation of 
metal having the property of emitting secondary 
electrons when bombarded by an electron beam, 
a plurality of photosensitive particles on one side 
of and between the apertures of Said foundation, 
Said particles being in Sulated from Said founda 
tion and eXposed to said Window leaviling the 
metal of said foundation exposed on the oppo 
Site side from said particles, means including an 
electron i gun opposite the exposed metal side of 
said foUndation and Out Of View of the Side of 
said foundation bearing said photosensitive par 
ticles to produce º secondary electron , emission 
from the said exposed side of said foundation, 
means including an optical System on the oppo 
Site Side Of Said foundation from Said electron 
gun to form an electrostatic image on the photo 
sensitive particles representative of an optical 
image and means permeable to light from Said 
optical system and between said electrode and 
Said window to draw a portion of Said secondary 
electrons through said apertures in accordance 
with the intensity of said electrostatic image 
and collect said portion of secondary electrons. 
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