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It is sometimes desirable, and in many cases, 
for example in television scanning apparatus, ab 
solutely essential, to have a cathode ray tube, 
the image screen of which exhibitsno after-light 
ing effect, or at least only a very brief and/or 
very weak after-lighting e?ect. The knownlumi 
nous screen materials, so far as they possess a 
good conversion factor (ratio between the light 
intensity given oiT and the energy impinging on 
the screen), exhibit for the greater part a com 
paratively strong after-lighting effect. This is 
disclosed in particular exactly in the case of those 
luminous substances, the spectral range of which 
falls, from the light-intensity point of View, with 
in the ranges in which the majority of- photo-cells . 
are particularly sensitive in response. 
In the drawings, 
Figs. 1-3 illustrate various means for cooling 

the luminescent substance on the screen of a 
cathode ray tube, 

Fig. 4 shows an arrangement comprising a 
cathode ray tube as illustrated in Figs. l-l3~for 
scanning actual scenes, while‘ > 

Fig. 5 illustrates a modi?cation adapted to the 
scanning of ?lm pictures of'the arrangement ac 
cording to Fig. 4. 
The present invention relates to cathode ray 

tubes which are so designed, or can be so oper 
ated, that the after-lighting effect can be re 
duced to an amount no longer adapted to create 
interference. It has been found that if the ma 
terial of the luminous screen is maintained in 
a cool condition, and is preferably greatly un 
dercooled, the after-lighting e?ect can be very 
much shortened or even practically suppressed 
entirely. 
The present invention makes use of this prop 

erty, and consists in the provision of means which 
enable the substance of the luminous screen of 
a cathode ray tube to be cooled or undercooled. 
The invention will be described more particularly 

, in conjunction with certain possible embodi 
ments. 
In Fig. l, l is a glass bulb, in which a cathode 

2 produces an electronic beam, which is concen 
trated by an electron-optical system indicated in 
broken lines and is de?ected in the vertical and 
horizontal directions by a pair of de?ecting plates 
3 and a pair of coils 4. The substance of the 
luminous screen 5 is provided on a plate 6, which 
preferably consists of copper or another good 
conductive material and is cooled by a cooling 
current, such as a current of water, which is sup 
plied at the rear through the’pipe l and is dis 
charged through the pipe 8. The supply of the 
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cooling current to the plate 6 preferably takes 
place in such fashion that this current is dis 
tributed as evenly‘ as possible over the entire sur 
face‘ and, for example by means of a mouthpiece 
9 constructed in the form of a rose, ?ows over 
the rear of the plate 6. The image resulting 
on a luminous screen 5 can‘ then be utilized in the 
known, fashion, for example by way of an opti 
cal system H). ' 
The cooling of the luminous screen 5 can also 

be performed in such a manner that this lumi 
nous screen. forms the termination of the bulb, as 
illustrated‘ in Fig. 2. In this ?gure the bulb l is 
connected in vacuum-tight fashion with the plate 
6 carrying the luminous screen. The plate 6 can 
be furnished with special cooling ribs H. The 
cooling in this case takes place by means of a fan 
l2, which is arranged behind the plate 6 and 
projects a cooling current of air on to the rear 
of the plate 6. The. remaining elements are fur 
nished with the same. numerals as in Fig. 1.‘ 

In the arrangements described above’ the sup 
port for the luminous screen has been assumed to 
be of a material impervious to light, although 
light-transmissive materials mayv naturally be 
employed also in these arrangements. If it is de- ‘ 
siredto employ: a light—transmissive material», it 
is more simple to arrange the supporting plate 
vertically to the axis of the bulb, in order to avoid 
the disadvantages of the requirement for an op 
tical or electrical trapezoidal distortion. An ‘ar 
rangement complying with these requirements is 
illustrated in Fig. 3. Here again the correspond 
ing elements of the Braun tube are furnished with 
the same reference characters as in Fig. l. The 
plate 6, which carries the luminous screen 5 and 
in this case preferably consists of a plano-parallel. 
sheet of glass, forms the termination of the bulb 
l containing the cathode ray system 2, 3, 4. The 
plate 6 forms together with a second plate l3, 
which is conveniently also plano-parallel and 
preferably likewise consists of glass, in conjunc 
tion with the bottom l4 and side portions IS a 
trough, which is ?lled with a cooling liquid Hi, 
this liquid, for the purpose of obtaining a good 
cooling action, preferably being maintained in 
flow by an agitating mechanism or other known 
cooling means in order to effect continuous coo1~ 
ing, or also being additionally cooled by in?ow 
from the exterior. The agitating means or the 
like would naturally require to be arranged in 
such a manner that they would not interfere 
with the optica1 path of light. In these cases 
the trough will preferably be made so large that 
the agitating means or cooling coils are arranged 



2 
in parts extending laterally beyond the image 
screen. The use of cooling coils offers particular 
advantages, as in this way there is avoided an ex 
cessive ?ow of the liquid and accordingly the 
formation of bubbles. The arrangement in Fig. 3 
is also advantageous because it permits of the 
use of liquid air, an embodiment of the invention 
which is to be preferred particularly in those cases 
in which particularly extensive suppression of 
the after-lighting e?‘ect is required. The em 
bodiment of the single electrical elements of the 
arrangement can be carried out in the known 
fashion as desired. Attention must merely be 
paid to the fact that naturally in the case of ar 
rangements in which the luminous screen is not 
disposed vertically to the optical system for the 
electronic beam either optical or electrical tra 
pezium-distorting means will require to be em 
ployed. 
The arrangement according to the invention is 

particularly suitable for television apparatus in 
which a scene requires to be scanned by a mov 
ing beam of light. The additional subject; matter 
of the present invention is constituted by a tele 
vision scanning device of such a kind in which 
use is made of a cathode ray tube of the type 
forming the subject matter of this invention. An 
embodiment by way of example is illustrated in 
Fig. 4. In the latter 2| is a tube according to the 
invention, in which by means of two scanning 
potentials a linear screen is produced, which by 
way of the lens I0 scans a scene occurring in a 
room 22. The beam of light proceeding from the 
luminous screen of the tube 2! and scanning the 
scene is re?ected when falling on the scene and 
then impinges on one or more photo-cells 23 
which, protected optically against the direct 
beam of light, give off or permit of the generation 
of a potential which is proportional to the light 
intensity of the point of impingement. 
An additional ?eld of use with respect to tele 

vision transmission devices is found by the tube 
according to the invention in the scanning of 
?lms. An arrangement of this kind is illustrated 
in principle in Fig. 5. In this case the tube 2| 
according to the invention impinges by way of 
the lens ID on the ?lm 24, which according to the 

Cl 

10 

2,842,778 
darker or lighter shade of the image point being 
scanned projects rays of light of greater or small 
er intensity by way of a further lens 25 on to a 
photo-cell 26, which then supplies the desired 
potential or current. 
The photo-cells 23 and 26 can naturally be fur 

nished in the known fashion with secondary elec 
tron multipliers. 

I claim: 
1. In a. television transmitting arrangement 

comprising in cooperative relationship a cathode 
ray tube having a luminescent screen and a light 
responsive cell, combined with said cathode ray 
tube means for cooling the luminescent substance 
of said screen below room temperature. 

2. In a television transmitting arrangement 
3 comprising in cooperative relationship a cathode 
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ray tube having a luminescent screen and a light 
responsive call, a heat conductive support for the 
luminescent substance of said screen, and com 
bined with said cathode ray tube means for cool 
ing said support of said screen. 

3. In a television transmitting arrangement 
comprising in cooperative relationship a cathode 
ray tube having a luminescent screen and a light 
responsive cell, a trough adapted to be ?lled with 
a substance of extremely low boiling point and so 
constructed that a part of the wall of said trough 
forms the support of said screen. 

4. In a television transmitting arrangement 
comprising in cooperative relationship a cathode 
ray tube having a luminescent screen and a, light 
responsive cell, a trough adapted to allow the cir 
culation of a cooling substance and so construct 
ed that a part of the wall of said trough forms the 
support of said screen, and means including a 
rose for causing said cooling substance to impinge 
evenly upon the rear side of said support. 

5. In combination a cathode ray tube having a 
luminescent screen, a trough adapted to allow the 
circulation of a cooling substance and so con 
structed that a part of the wall of said trough 
forms the support of the luminescent substance 
of said screen, and means including a rose for 
causing said cooling substance to impinge evenly 
upon the rear side of said support. . . 
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