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12 Clalms

My 1nvent10n relates to electromc devices and

s concerned primarily with television transmit-
ting tubes anhd a new method for generating

television signals representative of an optical
‘image which may be. recrea,ted as - a repllca of
| thﬂ image at a distance. . =

In:electronic. image transmlttmg tubes of the
'storage type 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 valties of light intensity. It -
iz well knoWwn -that the effective sensitivity of -

such:a tube with a mosaic type electrode is: lim-

ited by the absence 'of a material electric field
~ for drawing the emitted electrons away from the
mosaic  of - photosensitive particles and by the

fact that most of the secondary electrons pro-

~duced by the 1mpmgement of the Scanning beam
- dn the surface of the mosaic return to the mosaic.
" Since the secondary electrons return to the mo-

‘saic at random, local potential distributions are
formed 6n the mosaic which result in a spurious
 signgl, usually referred to in. the art as dark
spot signal, ‘which introduces distortion and dark
spot effects. in: the recreated: optical image.
It-is -an obJect of my invention to provide

-:'a, llght transla,tmg and - scanning device which
will - convert optlca,l effects into signalling im-

pulses and - 51multa,neously provide a response
- which .is pmportmnal to the optlcal effects for
- which. .translation is. de51red without the intro-
ductlon of “distortion such as dark spot effects.

- Anothér. object. of my. invention is to provide

selectwe means in and a method of operation
of a telewsmn transmitting tube whereby only

o the energy renresentatlve of the signal .energy

s utilizéd and the non-signal energy is excluded.
It is a further object of my invention to pro-
Vlde an 1mage translatmg device having a mini-

 mum of spurious effects which produce distor-

- tlon of the recreated ‘replica, of an image to

~ be: transmitted, and a still further ocbject. to

provide means whe—reby a more sensitive photo-
electric structure may be utlllzed to the fullest
| .extent and operated at its maximum efficiency.
- +.In"accordance with my invention, I provide

.an electronic device suitable for generatmg tele=

o vision sighalling impulses wherein the optical

image is focused directly . upon a mosaic elec-
trode to generate an electrostatic image corre-
~ sponding in intensity and distribution to the opti-

cal image by the emission of photoelectrons of
‘an- intensity : corresponding to the optical image
intensity and distribution which electrostatic

image is used to coutrol the liberation of sec-
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ondary electrons upon bemg scanned by an élec- o

tron ‘beam the said secondary electrons bemg o

diverted from the mosaic electrode -along defi=
nite. paths thereby preventmg their return 1o -
6 the mosaic electrode, and ‘neutralizing” the re<
siduary charge produced- on the mosaié¢ éleéc~
trode in accordance with the scanning operatmn

by subjecting the mosaic to electronic enefgy-in

a time and space sequence following that of the
10 scanning operation.. Fuither:in accordarice with
my invention, I selectively collect the eléctrons,
both primary photoelectrons and seconda,ry elec-
trons, in:accordance with the potentml at their
points of origin and also in “accordance With

15 their relative initial ~velocities, by providing .
crossed electromagnetic and electrostatic’ fields

whereby high -velocity electrons will be cvllected_ .

in one circuit where they may be utiliZed to

cenerate television signals and low velomty ‘glec-

20 trons will be rejected by that circuit. Still other

objects, féatures and advantages of my inven-

tion will become apparent and will at once stg-

gest themselves to those skilled in the art to

- which the. invention is directed from the follow-

25 ing description- taken in connection wﬂ;h the ac-
companying dr&wmgs in which: .

Figure 1 is a longitudinal- perspectwe Vlew

partially in section, of an electron -discharge

device, embodying my invention, and a dlagram' o

30 of the associated circuits;
Figure 2 is a plan view of the devwe shown mf
Figure 1, showing the magnetlc field - generatar
used therewith: and, -
Figure 3 is a schematic representatmn t}f |
35 portion of the electrode structure shown in Flg-' .
ure 1 to show the operation of the device, -
In the illustrative embodiment of my mven-_
tion as shown in Figure 1, the discharge dewce'_
or cathode ray tube comprises a highly evacu-
40 ated glass envelope or bulb | of cyllndrlca,l shape
with a tubular arm or neck section enclosmﬂ‘
a, conventional type eléctron gun. The bulb .
encloses a flat target or mosaic electrode 2 oppo-
site the junction of the neck section with the
45 cylindrical section so that the surface of the
mosaic electrode 2 may be scanned by an elec-
tron beam from the electron gun located in the
neck section. Since the image prcuected on the.
~ mosaic electrode is produced by light from an
50 object situated outside the tube, a portion of
the tube such as the transparent window 3 which'
is optically uniform and preferably a contmua-y
- tion of the cylindrical portion of the envelope 1,
--1s provided so that the image of which an’ elec-i_ |
#d trical replica-is to- be transmitted may be pro-




p2
jected upon the mosaic electrode 2 with a mini-
mum of distortion by g lens system 4.

The electron gun assembly is of the conven-
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 re-
spect to the cathode 8. The electron stream leav-
ing the first anode 1 is accelerated and concen-
trated into an electron scanning beam focused
on the surface of the target or mosaic electrode 2
facing the electron gun by a second ahode 8
which is preferably a conductive coating on a
portion of the inner surface of the neck section
of the bulb . The beam. is preferably focused
to a small spot having a cross-section at the mo-
saic electrode equivalent to the elemental area
of the image to be transmitted. The first anode
T and the second ancde 8 are maintained at the
desired positive potentials with respect to the
cathode by a potential source such as the bat-
tery 9. Conventional deflection mesns, such as
the deflection coils 0 and (1, may be energized
with saw-tooth currents to sweep the beam in
mutually perpendicular directions to scan the
mosaic electrode 2. Thus the coils 10 are de-
signed to operate at relatively low frequency for
frame scanning such as 30 cycles per second
while the coils 11 are designed to operate at rela-
tively: high frequency for line scanning. The
Iine scanning frequency for 30 frames per sec-
ond and 441 lines would thus be 13,230 cycles per
second. It is obvious that conventional electro-
static deflection plates or electrodes may be sub-
stituted for either one or hoth of the deflection
coils if desired, |

The mosaic electrode 2 is of the conventional
type and comprises a layer {2 of insulating ma-
terial having on the side facing the electron sun
a mosaic consisting of a multiplicity of mutu-
ally separated silver particles i3 which are oxi-
dized and coated with caesium or other alkali
metal to provide a mosaic surface of high photo-
sensitivity which exhibits high secondary elec-
tron emission when scanned by the electron beam
from the electron gun. The insulating layer {2
may be deposited directly on a metal base {2 or
it may be a sheet of insulation such as mica.
I have found it desirabie that the insulating layer

12 extend only over the central portion of the §

metal base {4 so that the base extends beyond
the borders of the insulation and the mosaic of
photosensitive particles thereon for a distance of
approximately one quarter inch. The metal base
4 serves as a common condenser plate, the other
plate being subdivided into a great number of
individual plates and constituted by the particles
[3. The construction and photosensitization of
such electrodes is well known in the art angd is
more adequately described by S. F. Essig in U. S.
Patent 2,065,570.

In accordance with my invention I proiject an
optical image on the mosaic electrode to liberate
photoelectrons and form thereby an electrostatic
image of the optical image and scan the mosaic
electrode with a beam of high velocity electrons
to generate an electron fiow representative of the
optical image projected on the mosaic electrode
and direct this electron flow away from the sur-
face of the mosaic. During the scanning with
high velocity electrons a residuary charge is
formed on the mosaic particles which I neutralize
hy sweeping a broad sheet-like beam of electrons
over the mosaic closely following the scanning
beam. To sweep the sheet-like beam and remove

@1
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2,258,791

the electron flow generated on the mosaic elec-
trode from the surface of the electrode I pro-
vide adjacent the mosaic electrode crossed mag-
netic and electrostatic fields. Further in accord-
ance with the invention I utilize the crossed mag-
netic and electrostatic fields to direct the signal
electrons to a signal electrode where they may
be utilized and the non-signal electrons to a po-
sition at which they may be rejected.

Referring again to Figure 1, I provide at one
side of the mosaic electrode 2 and preferably in

" a plane coplanar therewith an apertured beam
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focusing electrode {5 which is preferably of some-
what greater length than the width of the mosaic
along the tube axis. The electrode 15 is provided
with an elongated aperture or slot 16 parallel
with one edge of the mosaic electrode 2 and
preferably coplanar with the mosaic electrode.
On the side of the slot 16 opposite that facing
the electron gun, I provide an electron source
breferably of somewhat greater length than the
length of the aperture {8. This electron source
may take the form of a uni-potential cathode 17
having an electron emitting surface or coating 18
of alkaline earth oxides which when heated such
as by the heater 19 emits a sheet-like beam of
low velocity electrons. The sheet-like beam of
electrons is directed toward and is collected in
most part on the mosaic electrode by crossed
magnetic and electrostatic fields generated in a
manner as described below. It is obvious that
the unipotential cathode may be replaced by any
other electron source such as a directly heated
cathode. o | | -

The low velocity electrons liberated by the high
velocity beam impinging on the mosaic electrode,
the electrons from the cathode {7 which are not
collected by the mosaic and the photoelectrons
Iiberated from the mosaic under the influence of
the optical image may be collected immediately
adjacent the edge of the mosaic electrode oppo-
site the cathode IT and utilized to produce pic-
ture signals without dark spot distortion but I
prefer to increase the signal to noise ratio by
collecting only the secondary electrons liberated
from the mosaic surface under scansion by the
high velocity beam which are liberated from the
elemental areas in accordance with the intensity
of the optical image on the respective areas. I
therefore provide beyond the edge of the mosaic
electrode opposite that edee which 1s adjacent
the beam forming electrode 15 a signal electrode
23 preferably in the same plane as the electrode
i9 and the mosaic electrode 2. The electrode 23
collects electrons originating from points which
are negative with respect to it, such as tha sec-
ondary electrons from the mosaic surface, but re-
Jects electrons having low initial velocities which
originate from points which are positive with
respect to it, such as the photoelectrons and
electrons from the cathode 1. The electrons re-
jected by the electrode 23 are collected by a col-
lecting electrode 24 which is preferably perpen-
dicular to the common plane of the electrode
system 19, 2 and 23 and located near but slightly
spaced from the end of the electrode 23 OPPOo-
site the end adjoining the edge of the mosaic
electrode 2. In addition to the gbove described
system of electrodes I provide an electrostatic
accelerating electrode 25 which is preferably in
a plane parallel with the common planes of the
eiectrodes #§, 2 and 23 but spaced a substantial
distance therefrom. While I have shown the
electrode 25 as being constructed from a single




- tures.-

“ ducés uniform megnetlc ‘Alux. between the pole
~ faces 29, I provide an auxiliary coil 34 likewise
 surrounding the yoke 30, the said coil being eneér- -
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metal .sheet it l's obvious.that. several electrically

connected: electrodes having an equivalent area

“could-be:used: s0-.I prefer to vefer to this. or

these electrodes as a second system of electrodes

- to differentiate over the first:system which in-
- cludes the electrodes 15, 2 and 23.  Furthermore,
while I have shown the:electrode 29 as being
formed integrally -with the electrode 24 these
electrodes may be separate and distinct and may
be connected: together outside of the bulb 1.
Therefore, when I refer to the electron collecting
electrode I mean to refer to an electrode having
the property :of collecting electrons and in a po-
gition whete it will intercept the electrons to be
collected: such as the electrode 24 which is at
the end of the two electrode -'systems opposite-the

- end:near the elongated cathode i71. A portion of

-this accelerating electrode 25 is between the mo-

saic -electrode 2 and: the electron gun in the neck

- section of the bulb so that I prov1de in:the elec-
trode 2% between the gun:and the mosaic ¢lec-

~ trodé “an opening 286, preferably rectangular,

. ‘through which the optical image-to be trans-
 mitted may be projected on the mosaic-electrode
~and:the ‘mosaic electrode scanned by -the high
- velocity electron: beam from the-gun. Located in

a-plane: substantially midway between the elec-
- .trodes-15,"2 and 23 and the deflection electrode

25 I provide -an’ equalizing electrode 21 which is
~for:the purpose of equalizing and ma,mtmmng

 more uniform the electrostatic field between

- gauses. added to the constant magnetic: ﬁeld 1S

sufficient in following my method of operation.
Theé value of the constant uniform field required

10
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these electrodes during operation. The equaliz-

' ing electrode 271 is preferably a U’ sha,ped metal

' plate, the central portion of which is open fo al-
. low:unimpeded the electron ﬂow a,long the length

o .ef the electrode structure.
| 'To provide the crossed electrestetm—megnetm--"

ﬁelds referred to above, 1 h:-.we foumd it conven-

i5, 23 and 25, in the direction shown
- by the arrow 28.. For th1s purpose I have found

- “suitable a magnetic ‘yoke arrangement shown in

- Figure 2 including pole faces 29 and an inter-
_ connecting :yoke 30. ‘The yoke and pole faces
~ are constructed of ‘material such as Swedish"iron

o ‘ability and are energized by a.coil 31 connected

:, through a variable resistance:. 32 to a potential

1v - beyond the above. mentioned electrode struc-
In -addition 0 the" coil’ 31 - which pro-

85

and -produced by the - cml 3l may be. expressed
where:

by the formula |
N—
®—11. 3,

V——petentlal betWeen electredes M and 25 11:1
- volts, '
D-—distance between 14 a,nd 25 m centlmeters
d=distance between aperture {6 and the mere
distant perellel edge of. electrode 14 111
centlmeters | : oL

The ‘value of the- Varymg umform ﬁeld requlred
may be: expressed asS the censtent field miniis a8

guantity determmed by thé above formula: hut
Substituting d for d’ ‘where’ d’=distance between

eperture 16 and the nearest pa,rellel edge ef elee-
trede {4 in centiméters.”

The tibe shown in Flgure 1 is- made 1ea,dy fer
operdtion by applying appreprla,te electron beam
accelerating ‘potentials: to- the electron gun- an-=

- odes- T and 8 with pespect to the cathode 5 such

as by the potentla,l source- or bettery 9. .. The
potential between the anode 8 and the cathede
b is preferably a,pprommetely 1000 VO]tS the DO=

tential on- the anode ‘1 being. ver1ed to preduce

an eleetren beam- foeused on the front: strface
of the mosaic electrode. 2. The ahode 8§is pref-
erably operated at approxnnetely 75 volts and the

~ @ccelerating ‘electrode 25 at approximately 50

" jent to provide magnetic means outside of the
- bulb - to produce a magnetic field having lines
o of force parallel with and transverse to the elec- -
- trodes 2,:

40

45

volts both of these ve,Iues belng -positive with res
spect to greund The bedim forming electrode {19
is conhected to grmmd through the petentlel
source or bettery 36 so that it is ma,mtemed
betweein 1 tO 4 volts positive” with réspect to

ground. The cathode IT is also connected to -
ground through the petentral source  or battery

3T so that it is ma,mtemed between 0 te 3 velts

positive with respect to ground. The- mosaic
| ~plectrode base F4-is connected directly to grmmd
“or.other material havihg high magnetic perme-

o 50
-~ source 33 so that a umform umd:lrectlone,l mag--

B '.;. netic field may be produced, the field exftending
- over the length of the tube and preferably slight-

65

although I have fcund the tube to operate satis< -
factorﬂy When ‘this' base was cenneeted dlreetlv-.-h
to the beem forming - ‘electrode 15." The srgnel

electrode-23, which collects the secendery elecs o
trons to- produce the’ signalling energy, is'con= .~ .
“nected to the input circuit of a translatmu' dex L

vice such ‘as the ‘thermionic tube 38, a,nd to
grotind through “the- eutput inipedance 39. Fer

- the§e conditions the U shapéd ‘equalizing - elegs”
 trode 271 is operated ‘at & potential betwéen 50 -

“gized from a source 35 of sawtooth current, the

-ond. 'Thus, if the frame scanning -coils 10 are

The purpose

ning.of the high velocity beam. I have found in
2 _practice that a:constant and uniform magnetic
- field density between the: pole faces 29 of 6.1

- supplied with 30 cycle per second sawtooth cur-.

~ rents I likewise apply the Same: frequency of

~  sawtooth currents to the coil 34.
- oof“the coil 34 is to produce a verymg magnetic
SR -ﬁeld to sweep the sheet-like beam from the cath-
.- ode 1T over the mosaic electrode in a space and
~ time sequence closely following the vertical scan-

65

volts and ground such as approximately 95 volts o
' {po maintain uniform the- electrostatic- field. be- - -
S ‘frequency of which is determined by the number 6o tween the- electrodes 2. (8 and 23 and the eecel-- B

-+ of frames which it is desired to scan per sec~

erating electrode 25: The above potentials have
been found suitable for g tube wherein the eem—-

bined length of the electrodes 15, 2 and 23-in-

cluding - the spacing ‘therebetween is 12 inches,
the distance between the plane of the electredes
2: 45 and 23 and the plare of the electrode 25 -

being 15 ipebes, the length of the beam ferm- |
ing electrode 15 bemg 3 inches, that of the slg= -

nal electrode 23 being 6 inches, the width of thé.

%o mosaic electréde base 14 being 23 “inches, and

* ‘gauses is satisfactory for the voltage ratings of

L the tube to be disclosed -below and that a variable
i’;magnetlc ﬁeld Strength va.rymg between 0 and 3 75 the electrodes

the distance between the qlet 113 and the near-
© est parallel edge of the base 14 being 23 inéHes.

The width of the electredes ahd the: leng’rh of

‘the mosaic electrode,. fhat is the dimension of

in the d1reetmn of the arrow 28,
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should be uniform but the above dimensions are
not critical, although the ratio of dimensions of
the electrodes to the other electrodes should be
maintained. 'Thus the electrodes should be de-
signed so as to meet the requirements entailed
by the necessary paths of both the electrons
flowing from the cathode 1T to the mosaic elec-
trode and the electrons flowing from the mosaic
electrode To the rejection electrode 23 and the
collecting electrode 24,

After the tube is made ready for operation by
the application of suitable operating potentials
an optical image of an object of which a picture
is to be transmitted is focused on the front sur-
face of the mosaic electrode 2 to produce there-
on an electrostatic image corresponding in ele-
mental potential distribution to the optical image.
This electrostatic image is formed by the libera-
tion of photoelectrons from the front surface of
the mosaic electrode in accordance with the in-
tensity of the optical image. These photoelec-
trons have relatively low velocity and by their
liberation from the mosaic surface produce an
electrostatic image of ©positive electrostatic
charges on the mosaic electrode. These photo-
electrons are directed toward the signal elec-
trode 23 and the collecting electrode 24 by the
crossed magnetic and electrostatic fields gen-
erated by the potential differences between the
accelerating electrode 25 and electrodes {5, 2 and
23 and by the coils 3% and 2!{. Due to the low
velocity of these electrons they fail to impinge
upon the signal electrode 23 but continue to and
are collected by the collecting electrode 24,
Simultaneously with the projection of the optical
image upon the mosaic electrode, this electrode is
scanned by the electron beam from the electron
gun, the line scanning being made to -follow
paths substantially parallel with the aperture {8
and the cathode 17. The electrons of the beam
are of high velocity ard liberate secondary elec-
trons from the particles {3 of the mosaic, the
quantity of these electrons and the velocity
thereof being proportional to the intensity of the
electrostatic charge on the various particles.
These secondary electrons are directed by the
crossed magnetic and electrostatic fields toward
the signal electrode 23, those having sufficient
velocity being collected by the electrode 23, those
having insufiicient velocity being redirected and
collected by the electrode 24. In this manner
the quantity of electrons reaching the electrode
23 and consequently the signal produced across
the output impedance 33 and applied to the
translation device or tube 32 is proportional to
the intensity of the optical image being projected
on the mosaic electrode and is produced in g time
sequence determined by the rate of scanning of
the electron beam from the gun structure.
Simultaneously with, but slightly following in
time and space sequence the scanning of the
mosaic electrode by the high velocity beam the
electrons from the broad beam originating at
the cathode T are swept in one direction only.
that is, in a direction perpendicular to the longi-
tudinal dimension of the slot 16 across the mosaic
electrode by the varying magnetic field produced
by the frame sawtooth currents applied to the
coil 31. The electrons from the broad beam im-
pinge on the mosaic electrode at a very low ve-
locity since the only voltage difference between
the elecirode 23 and the mosaic electrode 2 is that
occasioned by the positive charge or charges on
the particles 13 as a result of secondary emission
from these particles under hombardment by the
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high velocity beam. The electrons from the
broad beam therefore neutralize these positive
charges and charge the particles 13 negatively
with respect to the base (4 on the opposite side of
the mosaic electrode so that they are again in
condition to liberate photoelectrons in response
to the optical image focused thereon. =
This mode of operation may be explained more
fully by reference to Figure 3 which shows the
approxXimate paths of the electrons during the
operation of the device shown in Figure 1. Un-
der the influence of the optical image, electrons
are liberated from the particles 13 of the mosaic
electrode and proceed toward the electrode 23
along a path such as represented by the dashed
line 40 but are repelled due to their low velocity
by the electrode 23 and continue to the electrode
24 where they are collected. The dashed line
{1 represents the path of the electrons from the
electron gun which impinge on the particles 13
of the mosaic liberating secondary electrons
which follow the path shown by the dashed line
42 to the signal elecirode 23. Certain of these
secondary electrons following the path shown by
the dashed line 40 may be repelled if they are of
very low velocity whereupon they follow a path
to the electrode 24 such as shown by the dashed
line 43. The secondary electrons flowing along
tne path shown by the dashed line 42 and col-
lected by the signal electrode 23 flow to ground
through the impedance 39 thereby producing
voltage variations in a time sequence determined
by the scanning and representative of the in-
tensity of the optical image from point to point
over the area of the mosaic electrode., These
voltage variations are applied to the input circuit
of the translation device or tube 38 to produce
the television signals which are further amplified
and ftransmitted as well known . in the art. The
electrostatic residuary charge on the mosaic is
neutralized by the electrons from the cathede 17
lowing along the path shown in Figure 3 by the
dashed line 44, those which are not collected by
the mosaic following the path 25 to the collector
electrode 24, since they are of very low velocity.
Since only the secondary electrons flowing along
the path 42 are collected by the signal electrode
the signal to noise ratio of the device is increased,
the electrons which would tend to increase dis-
tortion and noise being collected by the electrode
2% where they are discarded. S L
- It will be seen from the examination of the
above description and described operation of my
invention that I have provided g device and dis-
closed a method of generating television signals
which will convert optical effects into signalling
Impulses and simultaneously provide a response
which is proportional to the optical effects for
which translation is desired gnd at the same
time that I have provided means whereby the
energy representative of the signal energy is
utilized to the exclusion of non-signal energy.
oince the secondary electrons liberated from the
surface of the mosaic electrode are prevented
from returning to this surface by the crossed
magnetic and electrostatic fields, there is no poS-
sibillty of spurious effects such as dark spot sig-
nals being produced which would distort the re-
created replica of the image being transmitted
While I have indicated the preferred embodi-
ments cf my invention of which I am now aware
and have also indicated only one specific applica-
tion for which my invention may be employed, it
will be apparent that my invention is by no means
Iimited to the exact forms illustrated or the use
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indicated, but that many variations may be made

~in the pa,rticuler structure used-and the purpose

for which it is employed without departing from

~ the scope of my 1nventlon oe set forth in the
- eppended clanns | | |

- I elaim: |
1, A television trensmlttmg tube comprising

__an “evacuated envelope, a light sensitive mosaic
electrode having the property of liberating elec-

trons when scanned by a high velocity electron *

beam positioned in said envelope to have focused

thereon an optical image, an electron gun exposed

to said mosaic electrode to generate and direct
a. beam of electrons on said electrode, means to

scan the beam from said .gun over said mosaic

in:-two mutually perpendicular directions,an elon-
gated cathode parallel to one of said directions of
- scanning and having a Iength substantially equal
to the dimension of said mosaic electrode in the
direction of said one of said directions of scan-
ning to generate a sheet-like beam of electrons
said cathode lying in substantially the same plane
as the plane of said mosaic electrode, magnetic
“means to sweep said sheet-like beam along arced

 pathg of progressively increasing length over said

mosaic electrode in a time and space sequence fol-
lowing the scanning of the beam of electrons from
said.gun and means to collect electrons liberated
from the surface of said mosaic electrode. .

2. A television transmitting tube comprising an
electrode arrangement including two elongated
systems of mutually parallel flat extended elec-
trodes, a mosaic of mutually separated photosen-
gitive particles substantially in the plane of one
- system and between two electrodes of that sys-

an optical image focused thereon, an elongated

cathode exposed to said mosaic, substantially per--
- pendicular to the longitudinal dimension of said

electrodes, and adjacent one.end of the said one
system of electrodes to generate a flat beam of
primary electrons, an electron collecting eleetrode
- substantially closing -the space between the: two
 systems at the opposite end of said electrodes
from 'said cathode, an electron gun exposed to
‘said mosaic of photosensitive particles to gener-
ate and focus an electron beam of nigh-wilocity
electrons thereon, means to scan said beam over
‘said -mosaic in two mutually perpendicular direc-
tions one of which is substantially parallel to said
elongated cathode to liberate secondary electrons
from the scanned area of said mosaic, anid means
to-generate a magnetic field of varying intensity
between the two systems of electrodes to direct
the electrons from said elongated cathode and
from said mosaic electrode along arced paths
toward said collecting electrode and to separate
said secondary electrons from sald prlmory elec-
trons | -
3. A cathode ray telemsron trensrmttmg dev1ce
“haying an evacuated envelope, a mosaic. electrode
- within the envelope, elongated electrode means
extending in planes parallel with and beyond two
opposite edges of 'said mosaic electrede by .an
amaunt: greater -than the width of sald mosaic
- electrode hetween the said two edges to generate
8 substentidlly uniform‘ electrostetic ﬁeld over
l:l__l_e S_eld tw.o edges. there_of an elongote_d primary
electron emitting cathode near one end of said
electrode means-having its longitudinal dimension
parallel: with said edges, an electron collecting
electrode adjacent the opposite end of sald elec-
trode means, an electron gun exposed to said

mosaic-electrode to generate and focus an elec- 75 for producing a substentmlly umform electric
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tron beam capable of emitting secondary elec-.
trons on said mosaic electrode, means. to- scan.
said beam over said mosaic electrode in. two mu-
tually perpendicular directions one of which is o
substantially parallel to said elongoteo cothode :
to liberate secondary electrons from said mosaic
electrode, and means outside said envelope to'-

generate a magnetic field of varying 1ntensrty
between the elongated electrode means to direct
electrons from said elongated cathode and. said

mosaic electrode along arced paths toward said -
collecting electrode and to seperdte oeld second-'
ary electrons from sald primary electrons. I

4, A cathode ray television trensnntt1ng demoe

:comprlemg an envelope a mosale electrode oi €X-
tended area in said envelope a ﬁret electrode 1n |
the pldne of sdld mosaic electrode end extendmg_

.......

-edge of the moemc electrode e second electrode

'-.1‘--'\.0——“.-“.-_1-

in the pldne of oe1d mosalc electrode extendmg

in the opposite direction from the edge of: said

"-‘-\.-dl- ==

mosaic electrode oppos1te the ﬁrst mentloncd
edge, an electron source of extended length par-
allel w.rth the said edgee of se1d mosaic electrode

'to produce a flat heam of electrons, an. electron

gun to produce an electron beam and pos1t1oned

0 focus said beam on. the mosmc electrode ‘means

to sweep the beem from said gun over the mosa,rc
electrode in a plnrehty of pdths pardllel Wlth sold

electron source, an electron deflecting electrode_ |
parallel and substontlelly coextensive - with: sgld'
~first and second electrodes and spaced. therefrom, o

means to generate a substantmlly umform mage
netic field between said deflecting electrode a,nd
said other electrodes and means to generate a
variable magnetic field to scan said- broad beam of
electrons in. -one d1rect1on over said mose1c elec-
trode.

5.. A cathode ray telewomn tronomlttmg dernce
comprising an enveIOpe an elonga,ted neck sectlon
joined to said envelope, a mosaic. electrode 11:1

said envelope opposite said neck section, a pair « of
plate shaped electrodes in subotantmlly the same
plane as, and lymg e,d.]e,cent oppos1te edges of |

sald moselc electrode an elonga,ted source of
cent one of co1d pldte shdped electrodes o,n elec-
tron gun in said neck section to. produce an. elec-
tron beam of elementol cross-section, means to

scan se.1d beem of elementa.l sectlon QVer.- so.1d |

|"' L I R -

Py |

perellel to sald elongated electron source and
means to generote 4, crossed magnetm electro-
static field haying 2 varying. megnetm component
to scan se1d ﬂet electron bedm QvVer. seld maosaic

-electrode.

G. A cathode ray - telewsron transrmttmg de-'
vice comprising an evacuated envelope, an elon-

gated neck section joined to said. envelope, a

mosaic electrode in said envelope ‘opposite said

neck sect1on 9, pair of pldte shaped electrodes in
substantially the same plane as, and lying .ad-

jacent opposite edges of said mosaic electrode,

an elongated aperture in-one of said plate sec-

tions said aperture being. disposed in a direction

normal ‘to an axis through the center of said
electrodes and said mosaig electrode, an elongated
electron source adjacent said aperture to pro-
ject a flat beam of electrons through said aper-
ture and toward said mosaic electrode, an elec-
tron deflecting electrode parallel to but. separated
from said mosaic electrode and said pair of elec-

trodes and having a surface coextensive with
said mosaic electrode and said pair of electrodes
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field, an electron collector electrode adjacent the
end of said pair of electrodes furthest removed
from said elongated electron source, an electron
oun in said neck section to produce a high ve-
locity electron beam of elemental cross-section,
means to scan said beam from said electron gun
over said mosaic electrode in a series of parallel
lines parallel with said elongated aperture to
liberate secondary electrons from said mosaic
electrode, and means to generate a magnetic field
transverse to said electrodes and parallel with
said elongated slot to direct electrons from said
elongated cathode to said mosaic electrode, elec-
trons from said mosaic electrode other than said
secondary electrons to said collector electrode,
and said secondary electrons to one of said plate-
shaped electrodes.

7. The method of.generating signals for tele-

vision transmission comprising the steps of pro-

jecting an optical image on a light sensitive
mosaic surface, scanning the surface with a beam
of electrons to liberate secondary electrons hav-
ing -a- velocity distribution determined by the in-
tensity of elemental areas of light and shade of
the optical image projected on the mosaic sur-
face, collecting at a surface other than said
mosaic surface electrons liberated from said
mosaic surface with relatively high velocities,
simultaneously rejecting from said other surface
electrons liberated from said mosaic surface hav-
ing relatively low velocities, collecting the elec~
trons rejected from said other surface at a posi-
tion removed from said other surface and said
mosaic surface and utilizing the electrons lib-
erated from said mosaic surface with relatively
_high yelocities to produce signalling impulses.
8. The method of geenrating signals for tele-
vision transmission comprising the steps of pro-
jecting an optical image on a light sensitive
mosaic surface, scanning the surface with an
electron beam to liberate from each instantane-
ously scanned area of said surface electrons hav-
ing a velocity distribution determined by the in-
tensity of elemental areas of light and shade of
the optical image projected on the areas of the
mosaic _surface, simultaneously iremoving. the
eiectrons liberated from the mosaic surface from
the neighborhood of each area of the surface as
scanned, directing the liberated electrons to areas
remote from said mosaic surface along definite
paths, collecting at a surface other than said
mosaic surface electrons liberated from said
mosaic surface with relatively high velocities, si-
multaneously rejecting from the collecting sur-
face electrons liberated from said mosaic surface
having relatively low velocities and utilizing only
the electrons of relatively high velocity to pro-
duce signalling impulses.

9. The method of generating signals for tele-
vision transmission comprising the steps of lib-
erating photoelectrons from a surface in response
to elemental areas of light and shade of an opti-
cal image focused thereon, generating an electron
beam of elemental area, scanning said beam over
said surface along a series of parallel lines 1o
liberate from said surface secondary electrons
having a velocity proportional to the intensity of
the light on the elemental areas, scanning said
surface with an elongated beam of electrons of
a length equivalent to that of the said lines, se-~
lectively collecting the photoelectrons and sec-
ondary electrons on surfaces other than the
mosaic surface in accordance with the velocity of
said electrons and utilizing only the collected sec-
ondary electrons to produce signalling impulses.
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10. The method of producing sighal energy in
a tube wherein is contained a capacitor having a
multiplicity of light sensitive conductive elements
spaced from a common electrode element by a
dielectric and a signal collector electrode con-
nected with a load circuit which includes the
steps of illuminating the light sensitive elements
of the capacitor to release from the individual
discrete areas thereof a flow of photoelectrons
proportional to the activating light and to simul-
taneously develop hetween the illuminated ele-
ments and the common electrode electrostatic
charges, developing a concentrated beam of elec-
trons, directing the concentrated beam of elec-
trons to traverse the individual discrete light
sensitive elements of the capacitor. to release
therefrom secondary electrons measurable in ac-
cordance with a magnitude of the developed elec-
trostatic charges, collecting the photoelectrons
released under acetivating light independently of
the signal electrode and the connected load cir-
cuit, directing the released secondary electrons
upon the signal electrode to energize the load
circuit therefrom in accordance with the magni-
tude of the instantaneously released secondary
electron flow, developing an elongated beam of
electrons simultaneously with the development
of the concentrated beam of electrons, directing
the elongated beam of electrons upon the areas
of the capacitor in time relationship and spacial
positioning following the instantaneous area of
impact of the concentrated electron beam to re-
move by impact upon the capacitor surface re-
sidual electrostatic charges resulting from the
release of secondary electrons from the said sur-

- face, and collecting the electrons remaining sub-

segquent to neutrglization independently of the

| load circuit.
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11. In a television system wherein is incorpo-
rated an electron tube having a photosensitive
mosaic electrode, the method of signal genera-
tion which includes the steps of illuminating the
mosaic electrode by the light of an optical image
to produce electrostatic charges, scanning the
mosaic electrode with a sharply focused high ve-
locity electron beam to release from the mosaic
electrvasseconidary electrons of a quantity sub-
stantially representative of the magnitude of the
electrostatic charge at the area of the mosaic
scanned, flooding predetermined areas of the
mosaic electrode with low velocity electrons sub-
sequent to the scanning thereof by the high ve-
locity electrons to restore equilibrium potentials
at scanned areas of the mosaic electrode, direct-
ing the released secondary electrons along a first
predetermined path, directing both the excess of
said low velocity electrons not collected by the
mosaic and the photo-electrons released from the
mosaic by the light of the optical image along a
second path, collecting the electrons directed
along each of said paths and generating wave
traing of signalling energy solely in accordance
with the secondary electrons collected at the ter-
mination of the first of said paths. |

12. In a television system wherein is incorpo-
rated an electron tube having a photosensitive
mosaic electrode, the method of signal generation
which 1ncludes the steps of illuminating the
mosaic electrode by the light of an optical image
to produce electrostatic charges over the mosaic
electrode, scanning the mosaic electrode with a
sharply focused high veloeity electron beam to
release from the mosaic electrode secondary elec-
trons in substantial proportion to the magnitude
of the electrostatic charge at the scanned area
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of the mosaic, flooding predetermined areas of
the mosaic element with low velocity electrons
subsequent to the scanning thereof by the high
velocity electrons to restore equilibrium poten-
tials at the scanned areas of the mosaic elec-
trode, collecting the secondary electrons released
from the mosaic due to high velocity scanning
thereof and independently collecting bothh the

5 .

7

low velocity electrons in excess of the electrons

necessary to restore said equilibrium potentials
~ and the photo-electrons released from the mosaic -
by the light of the optical image and generating

wave trains of signalling energy solely in accord- -
ance with the collected secondary electrons.

' HERBERT NELSON.
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