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. This invention relates to electronic signaling Sponding number of transmission channels at the
apparatus and in particular to television receiving recefver & like number of controlled electronic
abparatus wherein an electro-optical record is recording systems (in the same arrangement relg-
made as an intermediate step of the fing] pro- tive to the Image frame as in case of the trans-

5 jection of the picture,

P, Beleny! hag described in “Elecktrotechnishe
Zeltschrift”, vol, 56, No. 35, 1935, on page 961 an  of stationary electronic Tecording systems, it
electrographic method by means of which there would be necessary to provide g number of syst
can be recorded g boint by point on an insulating equal fo the numper of lines which the i

10 carrier through electron charges and Subsequent, contains in the direction of movement of t

film television reception. To this end, the image 200 independent stationary recording systems op-
made visible through dusting on a transparent or erating simultaneously, past which the film moves
refiecting carrier i recreated on the receiving continuously and in synchronism with the respec-

of diascopic tive photo-electric evaluation at the transmitter,

or epidiascopic projection.

' One of the objects of my invention is to Pro~ sereen following the dusting in step-like fashion

20 vide an improved Intermediate film type of tele-  (Maltese cross) or in continuous running (by
vislon system of the kind proposed by Selenyi.

‘Another object of my invention is to brovide

A& television apparatys which shall have Increased ment according to Mechau). At the transmitter

resolution by Supplying a substantia] increase in therefore, 200 separate photocells or photo-ele-

the picture surface,

‘A further object of my invention is to provide thereof g transformation arrangement which dis.

consideration of the specification
Junction with the drawing, in whig

35 - Fig. 1 shows one embodiment of
Plg. 2 shows an electrode struct:

embodiment shown in Fig. 1;

g0 tlon,

Selenyi has pointed out that his dusti

to Selenyi’s method would be exceeded at 24 record the locally varying ele

Germany September 12,1935
9 Claims. (CI. 178—1.5)

I in view of the structural difficulties In the
Other angd ancillary objects win appear upon afore-described multiple arrangement the num-
taken in con- ber of the simultaneously acting tra
channels would pe made smaller than the number
my invention; of divisions along the one oy the other image cq-
ure used in the ordinate, i, e, smalier than the number of lines

Fig. 3 shows a circuit scheme; and tion
Fig. 4 shows ancther embodiment of my inven- movement of the inter

Images per second. This drawback is NOW over-  which the fine particles are dusted,

ing to this Invention resides In that the origina] way in the cathode ray tube proper.

instance Wehler’s prism wheel, mirror arra;

nsmission

ng method difficulties of such g method this invention en-
would permit the Tecording of images up to visages the application of moving modulated
100,000 elementai areas per second. Since the cathode rays for the image produeti
order of the number of elemental areas in the ihege cathode rays produced in th

of the image
ctron charge, over

Hereby the intensity contro] of the cathode ray
50 of parailel connection of Several transmission through the transmitteq Image modulation as wely
channels in conjunction with storage and amplifi- as the deflection in accordance with one of the
cation effects, A mode of construction accord- two image coordinates takes place in the ordinary

Pigure 1 shows g mode of structure according
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55 plicily of lines, and at the output of the corre- to the invention relating to 5 Special construction &5




. ~ of the grid-controlled electronic rec‘ordingf system.
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Between the anode plate § and the grid 8 of slot-
like construction, there is moved the record car-
rier which is a transparent, highly insulating film
free of emulsion, whereafter it passes through the
dusting and projection zone. The film 2 suitably
forms an endless loop of sufficient length in whose
circular path in back of the projection zone a
device for wiping off the dusted powder is inserted.
In parallel to the grid slot 3, an indirectly heated
cathode is arranged consisting of a tubular ce-
ramic body whose bore contains a heating helix 5.
This incandescent cathode whose length corre-
sponds to the image line to be traced on the film
2, instead of having & smooth surface has a
roughened surface provided  thereon such as
shown greatly enlarged in Figure 2 as part of the
longitudinal section through 4. The cathode may
for example consist of alternate rings of metal
separated by smaller diameter insulators to give
the raised surfaces 8, 18, {1 which are covered
with a conducting material and separated from
each other by insulating intermediate spaces. In
this manner the cathode is subdivided info a plu-
rality of electrically independent emission zones
corresponding to the line. According to Figure 1
and Figure 3 these emission zones are connected
across conducting leads to & corresponding num-
ber of contacts § arranged in the interior of the
cathode ray tube 8. The connections are inserted
through and held by the glass wall. They come
in contact in succession with the cathode ray T
modulated and moving along the line and pro-
duced in the tube 8, and these connection lines
owing to sultable preparation of thelr surfaces
are charged negatively. The Iycopodium powder
43 in the sieve 41 may then be dusted over the
insulating medium.

In Figure 3 there Is shown the circuit scheme.
The cathode & shown in enlarged cross section
is provided with en oxide layer 12 emitting elec-
trons said layer being disposed on the side facing
the grid 3 or slot shaped orifice 8’ of the grid
and slso facing the film 2, The oxide covers
the metallic carrier ring surrounding the entire
circumference of the cathode and which is in

~ connection with @ constant current source at the
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inner contact 6 of the cathode ray tube 8 as well
as across the resistor (4. Element {3 designates
an anode with slot-shaped orifice provided in the
cathode ray tube, and in back of which the line
of the contacts 6 is arranged. The potential of
the current source connected with i2 across
{4 is slightly more bpositive than that at
which grid 3 is maintained constant. Con-
sequently, in the absence of the cathode ray,
the grid 3 produces a blocking effect across the
entire length of the cathode 4, so that no electrons
can arrive at the film 2. If however, the modu-
1ated cathode ray T moved along the line of the
contacts 6 supplies the cathode elements with
iess negative charge. The fleld of the anode f
grips in a corresponding degree through upon the
charged emission zones of the cathode 4 and
from there is caused a transit of electrons to the
carrier of the record 2, which transit is controlled
in accordance with quantity of charge. The
emission of each cathode element into a region
of negative potential relative to the grid by proper
choice of the radiation conditions, of the size
of the resistor 14 and of the.capacity of the
charged part, continues up to the time at which
the cathode ray returns to the same place, i. e,
it last approximately throughout the guration
of an image line. ,

2,212,240

Since during this time the film 2 has advanced
by the width of an image line, there will be ob-
tained on the carrier 2 a sufficient spacial elec-
tron charge, so that it is possible to produce
charges on the film even in case of & very large
number of image points. The recording {re-
quency becomes equal to the image line frequency,
and hence Is essentially reduced as compared with
the image point frequency. It is also possible
to modify this method; thus instead of subdi-
viding the caethode 4 in Figure 1, to subdivide the
grid 3 and to connect its elements with the con-
tact line § in the ray tube. In this case & posi-
tive or negative image record would be ohtalned
in accordance as to whether the ray 7 at the
electrodes 6 has a factor of the secondary emis-
sion that is greater or smaller than 2. However,
in this case it would be difficult to eliminate the
errors caused by the control of the contact peten-
tial at the individual elements of the grid and
by the varying activation thereof.

Figure 4 shows another embodiment of the
invention. Element i again signifies an anode
arranged in back of the film 2 as seen from the
side of the cathode ray, and which is maintained
at a still higher positive potential than the last
acceleration anode in the cathode ray tube proper.
The tube 8 is designed as Lenard tube, thus con-
taining a window 4 for the exit of the cathode
ray, and consisting of a thin foil of light metal.
If beryllium is chosen for said foil the passage
of the electron ray into the open can already be
achieved with an acceleration potential of about
20,000 volts. If the film 2 is placed closely in
front of the Lenard window 8, and if the ficld
between 4 and | still produces a highly accelerat-
ing action upon the electrons passing into the
open, there can be obtained on 2 a very high
electron charge fluctuating along the image line
with the variation in the brightness. The carrier
of the foil 4 is a metal piece 3 fused to the glass
tube 8 in accordance with a known method, and
which has a hollow space for circulating cooling
water, . :

Tlement (5 designates an inner conducting
layer serving at the same time as acceleration
anode, 16 and 1T are crossed coil pairs for the
magnetic deflection of the cathode ray in the
direction of the image and line, 18 is the first
anode, 19 is the control electrode for the intensity
modulation, 20 is the shielded cathode system,
and element 21 is the lead-in of the electrode
connections. In order to increase the life of
the Lenard’s foil under the action of the outer
air pressure, it is preferred to mount the same
on .a plate having a small longitudinal slet. In
this case the operation would be carried out only
with a single line movement of the cathode ray
along this slot, while the line alternation of the
recording is effected by continuous advance of
the film 2. In this case, it is obvious that one
of the deflection coil pairs 16, 1T can be dispensed
with, while the image alternation is synchronized
with the advance movement of the film.

Having now described my invention, what I
claim is: :

1. The steps in the method of producing
charges on an insulating medium in air compris-
ing developing a plurality of elemental thermionic
electron emitting sources, directing the electrons
emitted from the sources through air toward the
insulating medium, producing & focused beams
of electrons, and controlling the intensity of the
directed electrons in accordance with the pro-
duced heam.
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2. The steps in the method of producing
charges on an insulating medium in air compris-
ing developing a plurality of elemental thermionic
electron emitting sources, directing the electrons
emitted from the sources through air toward the
insulating medium, producing a focused beam of
electrons, controlling the intensity of the pro-
duced beam and controlling the intensity of the
directed electrons in accordance with the pro-
duced contrelled beam.

3. The steps in the method of producing charges
on an insulating medium in air comprising de-
veloping a plurality of elemental thermionic elec-
tron emitting sources, directing the electrons
emitted from the sources through air toward the
insulating medium, producing a. focused beam of
electrons, controlling the intensity of the pro-
duced beam, deflecting the controlied beam, and
controlling the intensity of the directed electrons
in accordance with the deflected controlled beam.

4. The steps in the method of producing
charges on an insulating medium in air compris-
ing developing a plurality of elemental thermionic
electron emitting sources, directing the electrons
emitted from the sources through air toward the
insulating mediutn, producing a focused beam of
electrons, controlling the intensity of the pro-
duced beam, sequentially actuating each of the
plurality of developed sources by the controlled
beam, and controlling the intensity of the di-
rected electrons in accordance with the actus-
tion of the developed sources by the produced
beam. )

5. The method of producing charges on an in-
sulating medium in gir representative of the in-
tensity of illumination of elemental areas of an
image to be produced comprising the steps of
developing g plurality of elemental thermionic
electron emitting sources, directing the electrons
emitted from the sources through air toward the
insulating medium, producing a focused beam
of electrons, developing a source of electrical im-
Ppulses representative of the image to be broduced,
controlling the intensity of the broduced beam
in accordance with the developed electrical im-
pulses, and controlling the intensity of the di-
rected electrons in accordance with intensity of
the controlled produced beam,

6. The methed of pbroducing a record on an
Insulating medium in air representative of an
electrically transmitieq image which comprises

3
the steps of developing g vlurality of elemental
thermionic electron emitting sources, directing
the electrons emitted from the sources through
air toward the insulating medium, producing a
focused beam of electrons, developing a source
of electrical impulses representative of the image
to be produced, controlling the intensity of the
produced beam in accordance with the developsd
electrical impulses, controlling the intensity of
the directed electrons in accordance with in-
tensity of the controlled prroduced beam, and sub-
sequently dusting dielectric particles over the
insulating medium. i

7. In combination, an insulating medium, 3
flat electrode, an apertured electrode, means for
Positioning the insulating medium between the
two said electrodes, a plurality of elemental
thermionic electron emitting sources positioned
adjacent the apertured electrode, a cathode ray
tube comprising means for developing and con-
trolling a eathode ray, and means to control the
intensity of emission of electrons from the elec.
tron sources by the intensity of the eathode ray.

8. In combination, an insulating medium, a
flat electrode, an apertured electrode. means for
positioning the insulating medium between the
two said electrodes, a plurality of elemental
thermionic electron emitting sources bpositioned
adjacent the apertured electrode, a cathode ray
tube positioned in register with said sources com-
prising means for producing and controlling a
concentrated cathode Tay, means to control the
intensity of emission, of electrons from the elec-
tron sources by the intensity of the cathode ray,
and means to direct the emitted electrons through
air upon the insulating medium.

8, In combination, an insulating medium, g
flat electrode, an apertured electrode, means for
positioning the insulating medium between the
two said slectrodes, a plurality of elemental
thermionic electron emitting sources positioned
adjacent the apertured electrode, a cathode ray
tube positioned in register with said sources com-
prising means for producing angd conirolling g,
concentrated cathode 12y, & source of electriesl
signalling energy, means to control the cathode
ray intensity in accordence with the electrical
signals, and means to direct the electrons emitied
from the sources through air upon the insulating

medium,
FRITZ SCHROTER.
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