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The inventioh relates to methods and means
for producing images upon a screen which can be
viewed from the front or rearside and in particu-
lar for the projection of television images upon
a screen having a large surface by means of
cathode ray tubes.

It is an object of the invention to produce a
bright television image on the receiving side by
making use of the principle of optical storage of
picture elements. It is another object to utilize
a transparent medium or substance which under
normal conditions has no colour but which as-
sumes a colour or a dark shade under the influ-
ence of impacting electrons. It is a further ob-
ject to use a material the transparency or opacity
of which can be varied by the direct impact of
electrons and which retains its opacity for a de-
sired period. The colouring or darkening can be
reversed by a simple process after the image has
been used for the projection or after it has been
viewed by the ohserver so that a new image can
he produced on the same screen.

A further object is to improve the systems in
which an image is produced by providing a sub-
stance on the bottom of a cathode ray tube chang-
ing its colour under the influence of heat pro-
duced by the bombardment with electrons. Such
a substance, f. i, silver-mercury-iodide, has the
property to change its colour from red into yel-
low with higher temperatures. Experiments
have shown that such substances have a high
vapour pressure so that they cannot readily be
used in high vacuum vessels. Furthermore these
images cannot be projected as dlapositives be-
cause the dark and bright portions have nearly
the same opacity.

According to the invention the image is pro-
duced upon a layer consisting of an alkaline earth
halide on a transparent carrier by direct elec-
tronimpact. The method has the advantage that
images with strong, f. i. dark-blue contacts ap-
pear upon & colourless or transparent backeground
s0 that they can be easily projected.

The alkaline earth halldes have the property
that they change their colour under the influehce
of fast electrons; f. 1. rock salt (HCD) changes its
colour from clear transparency to a yellow col-
our. This colouring can be quickly and com-
pletely reversed by heating the maiterial for a
short time or by exposing it to infrared light.
Examples of such materials are the chlorides,
bromides, and iodldes of sodium and potassium,
lithium bromide, calclum fluoride, and strontium
fluoride and chloride. The material] may be in
the form of a single fiat crystal, but it 1s, how-
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ever, preferable to use a layer of small crystals
or a layer having a micro-erystalline structure.

A substance which is particularly sensitive to
cathode rays and shows a good colouring effect is
potassium bromide or a mixture of potassium
bromide (KBr) and potassium hydride (KH).
The potassium hydride is preferably added as an
activator so that the layer contains f. 1. 1000 parts
potassium and 1 part potassium hydride. A lay-
er composed in this manner becomes dark-blue or
black under the influence of fast electrons. A
screen composed of a material of this type ean be
used as light-relays in a projection apparatus.

Other agpects of my invention will be apparent
or will be specifically pointed out in the descrip-
tion forming a part of this specification, but I
do not limit myself to the emhodiment of the in-
vention herein described, as various forms may
he adopted within the scope of the claim.

Referring to the drawing

Fig. 1 shows a view of a device including a
film for the projection of images,

PFig. 2 a sectlon through a cathode ray tube
for producing the Images,

Fig. 3 a section through a cathode ray tube
used in & projection apparatus.

The cathode ray tube | of Fig. 1 is represented
in Fig. 2 on a larger scale. 'The tube | includes
a Lenard-window 2 having the form of a slot
covered with a foil of aluminum or another suit-
able material. The tube contalns furthermore
a deflecting system 3 consisting of plates, a heat-
ed cathode # and a control-electrode 5 as well as
one or more lens-electrodes 15. The tube iIs sur-
rounded by a concenfrating coll i16. In front of
the tube | a film 6 is arranged. The film carries
a thin layer of potassium bromide in the form
of finely divided crystals. This layer is directed
towards the window 2 of the tube (. The potas-
sium bromide is applied to the film and conhected
thereto by means of a suitable binder, f. i. a
transparent lacquer., The arragement of Fig., 1
contains furthermore a fllin projector T of known
construction and a heating chamber 8 including
a number of heating elements, f. I. in form of
electrically heated wires or of electrical in-
candescent lamps (7. In the heating cham-
ber the fllm 1is exposed to the heat of the
heating elements so that the image is removed
and the potassium bromide returned to its origi-
nal state. As the image produced in the layer
of potassium bromide is sensitive to heat it is pref-
erable to employ In the projection apparatus a
heat fllter, f. i. In form of a water container,
through which the light rays are made to pass in



2

order to prevent that the image is destroyed dur-
ing the projection. A sultable motor is ar-
ranged In the projection apparatus 1 for moving
the film through the device.

The operation of the device is as follows:

The cathode ray tube | is connected to a ter-
minal of & television receiver so that the control
electrode 8 is controlled by image currents. The
cathode ray Is moved under the {nfluence of the
line deflecting system across the Lenard window
in synchronism with the scanning movement at
the transmitting side. If the film covered with
the potassium bromide 1s moved with uniform
speed vertically to the direction of the line, the
potassium bromide is changed In its colour line
by line in accordance with the intensity of the
cathode ray passing through the Lenard-window,
so that a reproduction of the image is produced
on the film.

The directlon of the image impulses is chosen
in such a manner that the image on the film is
a positive image, This lmage Is projected Im-
mediately by means of the prolection apparatus
T and Is wilped out in the heating chamber 8.
The length of film required for this device is
comparatively short and is chlefly determined by
the length of Ailm required in the heating cham-
ber for completely eliminating the image. A cer-
tain length of fllm 1is required for forming loops
between the Intermittently operating projector
and the continuously moved remaining part of
the film.

As the potassium bromide has an absorption in
the yellow part of the spectre, it is advantageous
to use for the projection apparatus either a
source of light emitting a comparatively small
portion of blue and & large portion of yellow rays,
f. 1. a sodium vapour lamp, or to employ a yellow
projection screen or a yellow light filter. It is,
however, also possible to obtain a black and white
Image with white light. In this case thln layers
of a substance absorbing blue rays and another
substance abgorbing yellow rays, f. 1. potassium
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bromide and rock-salt, are placed one upon the
other. Images with such a system have purely
black and white contrasts.

Another embodiment represented in Fig. 3
shows a cathode ray tube 22 in which a layer of
potassium bromide § is arranged within the tube
envelope 18. The electron-gun 10 is arranged in
the neck 19 of the tube so that the screen % can
be arranged in the path of an optical system
including & condenser 13 and a projectlon lens
(4. Contrary to the embodiment of Figs. 1 and
2, the cathode ray tube requires in this case a
second deflecting system 12 besldes the deflecting
system t1. The lens system Iincluding the con-
denser 13 and the objective 14§ directs the light
of an arc lamp 20 towards a projection screen 21.
The Image is made to disappear by passing over
the screen a ray of Infrared light. The cross-
section of this ray corresponds approximately to
the length and the height 0f one or more lines
and is moved across the lmage with such a speed
that the light-ray impinges upon g portion of the
screen which 1is sltuated shortly in front of the
IIne scanned by the cathode ray. Each point of
the image screen is therefore prepared for re-
ceiving a new impression shortly before the cath-
ode ray scans this point of the carrier.

In case the layer consisting of small crystals is
fastened to the carrier in such a manner that the
crystal particles are in contact with the carrier
at one side only, the complete layer has a white
appearance so that a very strong source of light
is required for producing bright images. A con-
slderable Improvement can be obtained by em-
bedding the crystal powder Into a transparent
mass having the same refractive properties as the
crystals. In this case the screen is clear and
transparent when no pleture Is exclted thereon.
The crystals are embedded in such & manner that
the binder covering the crystals Is very thin so
that the electrons can easily pass through the
binding material and act upon the erystals.
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