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1 
This invention relates to tubes having ñuoresc 

ing screens and adapted to reproduce images of 
objects where there is insuiiicient light for the 
eye to satisfactorily see the objects. The tubes 
embodying the invention are particularly useful 
for observing objects by means of infra red, or 
near infra red energy reilected into the tube by 
the objects. The invention is also useful for 
seeing through fog and smoke screens. 
In tubes heretofore used for producing images 

in twilight or darkness the photocathode has 
either been made transparent to the incident 
energy so that photoelectrons from the sensitized 
surface may be free to move to the fluorescent 
screen as disclosed in Patent 2,131,185 to Knoll, 
September 27, 1938, or else the photocathode has 
been made of suiiiciently reduced size to permit 
the image to be observed by the light passing to 
the observer’s eye around and outside the photo 
cathode as disclosed in Patent 2,153,614 to Coe 
terier et al. 
A transparent photocathode reduces the photo 

electron emission and therefore the intensity of 
the luminescent energy of the screen, and pro 
viding a space outside the photocathode for pas 
sage of the light from the screen either unduly 
reduces the size of the photocathode or else ~in 
creases the size oi the tube to an unwanted de 
grec. 

It is an object of this invention to provide an 
adequately thick photocathode in a receiving tube 
and to use a thin enough fluorescent screen to 
permit the incident radiant energy to pass there 
through to reach the photocathode. 
Other objects of the invention will appear in 

the following description reference being had to 
the drawing in which the single ñgure of the 
drawing is a section of a tube illustrating the ap 
plication of the invention. 

Referring to the drawing, the tube comprises 
an evacuated glass envelope I on the inside end 
surface of which is a transparent anode iilm 2 
and adjacent this iilm is a thin transparent iilm 
of ñuorescent material 3. Various ways may be 
employed to apply the ñlm 2 and fluorescent ma 
terial 3 but a satisfactory way is to sputter a very 
thin metal nlm on the inside surface of the tube 
end and then a thin transparent i'ilm of zinc 
fluoride with manganese activator is evaporated 
and condensed on the glass end and iilm 2. 
A photocathode li is formed on a foundation 

of metal or other material of adequate thickness 
to provide a copious emission oi photoelectrons 
with this thickness the photocathode would be 
opaque, but this is satisfactory because in my 
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improvement the light does not pass there 
through. This photocathode should be very close 
to the anode ñlm 2 so that the electrons emitted 
from the photocathode will not be dispersed but 
will land on the fluorescent screen in focus without 
use of a focusing ñeld. Since the photocathode 
as usually constructed of silver oxide has to be 
activated by caesium vapor a space must either 
be provided between the screen 3 and photo 
cathode, or else the photocathode must be mov 
able into position after activation has been ac 
complished. The drawing illustrates a movable 
photocathode which is movably supported on, 
say, four rods, two of which, namely, 5 and 6, 
appear in the ñgure. During activation the 
photocathode l! is in the position at the right of 
the ñgure as shown in dotted lines. After activa 
tion the photocathode may be slid axially of the 
tube into the position shown in full lines where it 
will be held by wire clips such as 1 sealed in the 
envelope. The rods may be sealed in the envel 
ope end 8 and in the other end also if desired. 
The tube may be used in the well known 

Schmidt optical system containing the corrector 
plate 9 and reñector I0 which may be associated 
with an optical unit typified by the lens l I at its 
center. 
The anode ñlm 2 may be connected to a sealed 

in-wire for connection to a positive terminal of 
Voltage supply and the photocathode may be 
connected to the negative terminal as by one of 
the clips 1. Other than this no electrical con 
nections are required as neither electromagnetic 
nor electrostatic i'ocusing is necessary. 
In explanation of the operation, the incident 

energy, say infra red, as at 12 passes through the 
corrector plate 9 to the mirror 10 and is brought 
to a focus on the photocathode through the trans 
parent anode iilm 2 and ñuorescent screen 3. Pho 
toelectrons are emitted by the photo-cathode in 
proportion to the incident energy of the image 
and these are accelerated to the adjacent fluores 
cent screen by the conducting film 2 and the 
luminous image produced thereby may be ob 
served by the eye of the observer as at I3 through 
lens Il. 
By use of a transparent fluorescent screen the 

image tube may be made of minimum size with 
no electrical connections except between the ac 
celerating anode film 2 and the photocathode 4. 
The image tube thus is particularly adapted for 
field use with a small compact battery power 
Supply. 

Various modifications of the improvement may 
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be made Without departing from the spirit of the 
invention. 
What I claim as new is: 
1. An electron image tube comprising an evac 

uated envelope having a transparent end, a trans 
parent accelerating anode on the inner surface 
of said end, a transparent fluorescent screen on 
said anode and an opaque photo-cathode closely 
adjacent said fluorescent screen adapted to re 
ceive radiant energy through said anode and 
screen. 

2. An electron image tube comprising an avac 
uated transparent envelope, a transparent ac 
celerating ñlm anode on the inner surface of one 
end, a transparent ñuorescent screen. on. said 
anode film and an opaque photo-cathode adapted 
to receive radiant energy through said film anode 
and said screen, said photo-cathode being suin 
ciently close to said screen to focus thereon the 
photo-electrons emitted by the photo-cathode. 

3. An electron` image tube comprising an evac 
uated envelope having a transparent end, a trans 
parent accelerating anode on` the inner surface of 
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4 
said end, a transparent fluorescent screen on 
said anode and an opaque photo-cathode for re 
ceiving light energy through said fluorescent 
screen, and means holding the photo-cathode 
closely adjacent the fluorescent screen. 
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