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3 Claims.

It is known in the prior art of television
scanning by the aid of cathode ray tubes of the
“Iconoscope” type and subsequent developments
thereof to accumulate or store up the luminous

5 action of all picture elements or units through-
out the length of the scansion cycles or an ap-
preciable portion thereof. For this purpose the
vhoto-sensitive area or surface illuminated by
the optical primary picture or patterm or a

10 screen plate covered by the electronic pattern or
image has the structure of a cellular mosaic com-
prising a large number (myriad) of tiny con-
densers. The charges which are stored up in

these elementary capacities represent a potential -

15 image of the subject to be transmitted, and this
image is then consecutively scanned point by
point by the cathode ray pencil focussed to the
size of a picture element. The cathode ray
pencil in this scheme operates like a switch which

20 is adapted to turn or direct the stored electrical
charges by way of the discharge path of the tube
onto the control grid of the picture signal am-
plifier.

Now, the object of this invention is a further

25 development of the same principle for the pur-
pose of insuring a higher efficiency or- greater
luminous sensitivity and response of scanning de-
vices of the kind before described. The essential
feature of the invention consists in the fact that

30 the elementary charges of the insulated capac-
ities are not directly charged over and impressed
upon the input grid of the video or pictures sig-
nal amplifier, but are first brought to act in the
scanning tube itself in the form of control po-

35 tentials simultaneously at all picture elements
in that they are made to influence a homogeneous
“electron pencil in a different manner at different
points of its cross-section. This is accomplished,
for instance, in this way that the meshed pho-

40 to-sensitized surface in the shape of a narrow-
mesh grid is interposed in the path of an electron
pencil capable of penetrating across all of the
openings of the mesh. To what extent this oc-

curs from one opening to the next depends upon

45 the local brightness or density of the image and
~ the charges occasioned thereby. The elemental
currents which are allowed to penetrate impinge
upon a surface consisting of insulated anodes
the number of which, like the number of mesh

50 openings, may be equal to, or greater than, the
number of picture elements, and these in turn
operate as storing capacities. . 'The incident scan-
ning pencil focussed to a fine point will thus

" strike charges which have been raised in accord-
s5 ance with the amplification factor of the de-

(CL 250—150)

scribed arrangement. As a result, the efficiency
and the light response as well as the ratio be-
tween picture signal level and noise signal level
are raised. .

In practicing this scheme it is also possible to 3
utilize the secondary emission on the capacitive
individual anodes simultaneously struck by elec-
trons and thus multiply, for a secondary emission
ratio greater than 2, the charging effect of the
controlled elementary electronic currents. For 10
this purpose, however, a field designed to extract
or absorb the secondary electrons by the pro-
vision of further auxiliary electrodes must be
created.

The invention may best be described and un- 16
derstood by referring to the drawing, wherein:

Figure 1 shows one form of the present inven-
tion, and

Figures 2 and 3 show details of a portion of
Figure 1. 20

Referring now to Figure 1, a perfectly homo-
geneous electron current issuing from cathode |
passes through the openings of a screened photo-
electric grid 2 designed in a way as shall be de-
scribed in more detail further below. Each indi- 26
vidual grid opening has a size not exceeding that
of a picture element, in fact, it is preferable not
to exceed a small fraction thereof in order to
insure a certain average value in case of varying -
light sensitivity. The picture to be televised and 30
transmitted is projected en bloc, for instance,
by the aid of a lens 8 upon screen or plate 2 with
the result that, by virtue of photoelectric action,
in isolated positive charges accumulate at the
edges of the various openings, the value of said 35
charges varying with the brightness or density
of the picture. The said charges control the
electronic current penetrating through the mesh’
openings throughout the cross-sectional elements
thereof, that is to say, at an intensity which 49
varies with the distribution of light and dark
changing locally from one point to another in the
primary picture. The action is similar to that
of a control grid in a standard triode amplifier
tube. The anodes 3, throughout the entire cross- 48
section of fiv ., constitute equal individual or ele-
mentary capu.cities of a tiny size, these capacities
(or anodes) being insulated from one another as
well as-from a core conductor (wire fabric). The
number of the said capacities must be at least 50
equal to, or greater than, the number of open-
ings of the grid 2. To scan the charges stored
up by the said anodes there is used a cathode -
ray pencil which is generated, as known in the
priov art, by the cathod= 5 a.nd wh.ich is caused 86
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to impinge from the rear, the said pencil being
caused to move in both directions of the picture
coordinate in the usual way by the action of
deflector fields. The pencil switches the ele-
mentary charges contained in the constituent
cells of 3 by way of auxiliary anode {1 and re-
sistance 6 in the form of control potentials onto
the grid of the video signal amplifier T whence
the modulator means of the television trans-
mitter is influenced in the usual way. 9 is an
input anode, and 10 a protective resistance.
Fig. 2 is a small section of the grid 2, Fig. 1,
drawn to an exaggerated scale. The photosen-
sitized layer {2 is placed upon & core of oxidized
metal fabric 13 so as to be insulated therefrom.
The said coat or layer is produced, as well known
from the earlier art, by silver plating the oxide
layer, say, by the aid of cathode spatter or disin-
tegration, bursting of the silver film to result in
insulated cells, oxidation thereof, precipitation
thereon of caesium, rubidium, potassium, and
other vapors, followed by a suitable thermal
treatment. The outcome of the treatment is
shown in Fig. 3 still further enlarged. It will be
seen that upon the insulating oxide envelope of
§8 there are now seated distinct silver globules.
The resistance hetween the silver cells and the
conducting core fabric or texture {3 must be so
chosen that a positive charge of its individual
capacity, inside the time occupied by the picture
scan (150th of one second) will disappear by
way of the intermediary oxide layer by virtue
of an equalization of opposite electricity be-
tween silver and the metallic fabric core. In
order that a perfectly constant “quiescent” value
may be secured for the potential of the control
grid openings, recourse could be had also to the
secondary emission by that, in an arrangement
as shown in Fig. 1, a powerful electronic current
is drawn, periodically and transiently, by suit~
able variations of potential applied at 2 and 3,
onto the photosensitive coat of 2 with the result
that secondary electrons are released .thereon.
The equilibrium potential (that is, when the in-

cident primary current is equal to the outflowing

secondary current) in the activated layer will
then be caused instantaneously to assume a value
which is a function only of the constants of the
material and the definite size “of the suction or
extraction potential.

The cathode {, the photoelectric grid 2, and
the anode mosaic 3 operate in a manner similar
to the operation of a triode in which the photo-
electric grid 2 functions as the control electrode.
The electrons which originate at the cathode |

are accelerated toward the anode 3 and the num-
ber of electrons which reach the anode 3 de-

pends upon the potential which appears on the
control -electrode or photoelectric grid 2. The
anode 3 is not laterally conductive as is conven-
tionally the case, but is composed of a plurality
of minute elements on a conducting mesh 13.
The number of electrons which reach individual
elements of the anode 3, therefore, depends upon
the charge of the corresponding photoelectric
elements at the grid structure 2. This grid struc-

ture may be maintained at cathode potential or-

may be maintained at a potential slightly nega-
tive with respect to the cathode by reason of the
source of current and potentiometer which con-
nect the cathode and the control electrode 2
externally of the tube. The charge which ap-
pears on the individual elements of the anode
structure 3 then depends upon the intensity of
the light image which is projected upon the
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photoelectric grid 2 through the optical system 8.
When the anode structure 3 is scanned by the
cathode ray beam, picture signals may then be

derived from the anode If and will represent -

the optical picture projected upon the photoelec-
tric grid 2.

Inasmuch as in the case of a television scan-
ning tube of the kind hereinbefore described, an

amplifier action is being utilized it follows that

recourse could also be had to all such means and
ways as are known in the modern amplifier art,
say, the addition of other grids, special»means
designed to shape the electrical fields, the use of
secondary emission, the creation of virtual cath-
odes, etc. The circuit scheme shown in Fig. 1
roughly would correspond to that of a space-
charge grid type of tube in which, by suitable
choice of the potentials of cathode f, the accel~-
erator electrode 8 and the photosensitive grid 2,
electron accumulation placed directly in front of
2 and acting as a “virtual cathode” would be
created. The arrangement according to this in-
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vention could be carried into practice also in such

a form that the photoelectric grid 2 is made to
operate like the grid of a “plation”. The source
of electrons | is then located between a photo-
electric signal screen or plate which takes the
place of grid 2 and upon which the incident or
projected optical image or pattern sets up a cor-
responding distribution of the control potential,
and the anode mosaic 3 which is posteriorly
scanned by the cathode ray pencil. In this in-
stance, 2 should have a structure similar to 3.
In other words, the conducting material result-
ing in photoelectric emission upon the face where
the light rays impinge, while acting posteriorly
as a control pole, fills all the way from one face
to the other the openings of a metallic core fabric
resembling a framework in structure, after the
latter has been completely coated with an in-
sulating layer.

It is also possible to use the arrangement in
Fig. 1 in this manner that the insulated outer
layer of grid 2 (the activated silver particles 2,
Fig. 3) is not called upon itself to give off photo-
electrons by the incidence of picture rays, but
absorbs such photo-electrons as originated from
a separate photo-qathode, and these, by the aid
of electronic lenses are in turn “imaged” upon
2 in the manner of an electronic microscope. In
this instance, 2 may be simpler in design; for in-
stance, it may consist of a fine-mesh aluminum
wire gauze having an oxidized surface. - Alumi-
num oxide (alumina) is capable of storing, for a
comparatively long time, in the form' of insu-
lated space charges, such electrons as may ime
pinge thereon. These space-charges, by means
of the varying potentials occasioned thereby, ex-
ercise a control action upon a stream of electrons
bassing across the openings of the grid, and the

said stream of electrons thereupon impinges uponi

the elementary anodes of the anode mosaic 3.
The electron current thus controlled may be
emitted from a distinct source in the shape of a
homogeneous pencil or beam of charge carriers
which fill up the entire image cross-section simul-
taneously and uniformly. However, it is also
possible to work in such a way that electrode ‘I,

Fig. 1, as a result of photoelectric activation, tums,
into a source of electrons when irradiated by

luminous energy. In this case one would pref-
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erably operate in such a way that during a frac-. -

tion of the picture scan period the optical image

of the televised subject is made to fall upon 1

and that the photoelectrons which are emitted

175



10

2,185,609

are drawn off by the electrode 8 and are sharply
focussed -and projected, in the form of an elec-
tron pattern, upon the mesh 2 if the electrode
potential has been suitably chosen (electron mi-
croscope). If the said mesh or network, as above
indicated, consists of oxidized aluminum or equiv-
alent substance, it will absorb or extract from the
electron pattern isolated space charges the size
of which will be a function of the distribution of
light and dark contrasts. As a conseguence, the
various openings of 2 will become subject to the
action of corresponding control potentials (make-
ready or preparation interval). During the bal-
ance of the picture scan period, the cathode |
is lluminated very brightly from an auxiliary
source of light, being incidentally caused to yield
8 definite and powerful electronic current which
will homogeneously and uniformly fill the entire
cross-section of the frame. This current is no
longer focussed upon 2, but by virtue of a suit-
able variation of the electrode potential it is fo-
cussed upon the anode mosaic 3. By virtue of
variations of control action produced by the var-

-fable charges of the elementary openings of 2

upon the electronic stream flowing therethrough
there will then flow, per unit of time, to the ele-
mentary anodes of 3 a volume of electricity
which varies in accordance with the picture
brightness (or the contrast between light and
dark). The charge pattern stored up on 3 inside
the available length of time is then evaluated
by the cathode ray beam as hereinbefore out-
lined.

What I claim is:

1. A cathode ray tube comprising an envelope,
an electron emitting surface in one end of the
envelope adapted to produce a flooding stream of
electrons, an electron gun structure in the other
end of the envelope adapted to produce a con-
centrated beam of electroms, an electron per-
meable grid structure intermediate the ends of
the envelope upon which a light image is adapted
to be projected, said grid structure comprising a
plurality of insulated elementary light responsive
elements, a mosaic electrode positioned between
said grid structure and said electron gun struc-
ture comprising a plurality of insulated elements
capable of accumulating an electrical charge in
accordance with the electrons collected from the
flooding stream as determined by the light values
projected on the elements of said grid structure,
the electron beam being adapted to scan each

3

element of said mosaic electrode according to a
predetermined pattern whereby the charge on
each element of the mosaic as produced by the
collected electrons from the emitting surface may
be removed to produce a series of picture signals.

2. A cathode ray tube comprising an envelope,

means in one end of the envelope adapted to pro-
duce a flooding stream of electrons, a light respon-
sive electron permeable grid structure upon which
a light image is adapted to be projected positioned
intermediate the ends of the envelope comprising
a plurality of insulated elementary light respon-
sive elements, a mosaic electrode structure posi-
tioned adjacent to and parallel with said grid
structure and comprising a plurality of insulated
elements adapted to assume an electrical charge
from the flooding electrons in accordance with
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the modulation of the flooding stream of elec-

trons as produced by the light values projected
on corresponding elements of said grid structure,
and means in the other end of the envelope
adapted to systematically scan said mosaic elec-
trode structure to produce a series of picture sig-
nals.

3. An electron discharge tube comprising an

elongated envelope, means in one end of said
envelope for producing a stream of electrons of
substantially cross-sectional area and having sub-
stantially uniform intensity over the entire cross-
sectional area, means for accelerating the stream
of electrons toward the center of the envelope,
an electron permeable grid structure positioned

" in the path of the electrons, said structure com-

prising a plurality of insulated elementary light
responsive elements adapted to receive a.light
image whereby a charge image may be produced
on the grid structure, an electrode positioned ad-
jacent to and parallel with said grid structure
comprising a plurality of insulated elementary
condenser elements, the condenser elements of
said electrode being adapted to assume an elec-
trical charge from the stream of electrons in ac-
cordance with the modulation of the stream of
electrons as produced by the charge image on
the grid structure, means in the other end of the
envelope adapted to produce a concentrated beam
of electrons for scanning said electrode to re-
move the charges on the individual condenser
elements, and means to receive the series of

charges so removed.
FRITZ SCHRUTER.
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