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invention these forward ends of the conductors 
23 are devised to act as minute photo-electric 
surfaces sensitive only to invisible light, and in 
this instance the ends of these conductors are 
by preference of the same metal as the conduc 
tors proper, that is aluminum. 

In the preferred form of the invention, the in 
terior side of the front face 24 of the tube is suit 
ably coated preferably with a thin layer of Wil 
lemite 25 which is a fluorescent substance and 
is adapted to receive the electrons emitted from 
the commutator block 9 which will be herein 
after described. Although a Willemite sub 
stance is used for coating the face of the tube, 

5 it is to be understood that any fluorescent sub 
stance that is electrically conductive and par 
tially or completely transparent may also be 
applied. A thin, flat and narrow conductor ring 
26 is interposed between the front face 24 and 

D the coating 25 of the Willemite or other suitable 
fluorescent substance and said conductor ring 
is provided with a terminal 27 adapted to be 
charged to a high positive potential of, for ex 
ample, one thousand volts, from any suitable 

5 source, such as a rectifier. 
A lens or system of lenses 28 may be suitably 

secured to the exterior end of the tube fo, and 
through the lens 28 a light image may be thrown 
on the face 2 of the block 9. It is to be un 
derstood that an optically transparent substance 
such as quartz is to be employed in the lens 28 
with the use of ultra-violet light or some other 
substance suficiently transparent to the ultra-G 
violet light. 

It is desired to herein point Out that the more 
economical the space between the fluorescent 
screen 25 and the front face of the block 9, the 
clearer will be the fluorescent image. The coat 
ing of the inner surface of the end 24 of the en 

O velope to partially accomplishes this purpose. 
In order to economize upon this, Space an ex 
pedient method which yields the added advan 
tage of viewing the fluorescent image directly 
and more squarely is indicated in the drawing. 
The Willemite coating serves both as the highly 
positively charged plate and also as the fluo 
rescent substance. The fluorescent image pro 
duced in this case is visible from the exterior 
wall of the envelope and may be seen with the 

0 naked eye without the aid of any lens system. 
In the use of the herein described tube a mi 

... croscope or the like from which an image is to 
be converted is positioned in close proximity to 
the end 24 of the tube. With the use of ultra violet light which is projected from the object 
on the slide of the microscope to the tube an - 
action is obtained, similar to the action of a 
photo-electric emissive tube, wherein, as long as 
light is incident upon the cathode and the cath 

0 ode is in contact with a source of supply of elec 
trons, photo-electrons will be caused to leave the 
cathode surface and travel to the anode of the 
photo-electric tube. In the tube herein de 
scribed, the Willemite surface 25 is the common 

5 anode to all the ends of the conductors or wires 
23 in the forward end of the block 9. Each 
end of the conductors or wires is a photo-electric 
cathode surface upon which an elemental area 
of the light constituting the image falls. The 
conductors are connecting wires of these cath 
ode ends and the cathode beam, striking any one 
of these wires is by the charge the beam car 
ries, a source of electron supply with which the 
corresponding cathode end is in contact thru the 
body of its wire, it being understood that the 
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ends of the conductors are not insulated to con 
tact with the cathode beam as well as to the in 
cident light. The numeral 3 indicates the range 
of rays from the ultra-violet system which in 
pinge upon the front face of the commutator 
block 19, and the point at which the photo-elec 
trons emitted from the commutator block strike 
the Willemite screen, thereby producing a fluo 
rescent image at that point, is indicated by the 
numeral 32. Since the screen 25 is readily fluor 
escent the image produced at any point there 
on will be readily visible to the naked eye, 33. 

It is also to be understood that the cathode 
"beam falls on the conductors 23 successively, that 
is, on one conductor at a time, and never con 
tacting two conductors at one time, moving then 
to an adjacent conductor as controlled by the 
charged deflector plates 5 and 6, respectively, 
the electrons from the corresponding photo 
electric ends being thereby successively released 
and caused under high positive potential to travel 
at increased velocity to the fluorescent screen 25. 
The photo-electrons travel directly to the Wil 

lemite substance 25, and the density of the elec 
trons from any one conductor end is directly pro 
portional to the intensity of light failing upon 
the end cathode of each wire in the forward end 
of the block 9. Upon striking the substance 
25, the electrons will cause the Willemite to flu 
oresce with an effective intensity which is di 
rectly proportional to the density of the photo 
electrons at that point, since the exerted positive 
potential of plate 25 upon all electrons is the 
Same. Since the densities of the electrons cor 
respond to the elemental intensities of light com 
ing from the object and focused upon the for 
Ward end of the block 9, a corresponding flu 
Orescent.image will be produced upon the layer 
of Willemite evolved in a successive order due 
directly to the movement of the cathode beam. 
The fluorescent image will be visible to the naked 
eye indicated at the point 33 in the drawing. 

In Some instances it may be desirable to in 
sulate the forward inner wall of the envelope (O 
as indicated at 39 so as to obtain the full effect 
of the emitted photo-electrons. 

In the modified form illustrated in Fig. 3 of 
the drawing, the fluorescent image is focused 
from the Willemite substance to a mirror which 
may be observed from a convenient position. In 
the modified form a metal plate 34 is coated with 
Willemite and the image received from the con 
ductors is directed downwardly to the mirror 35 
as indicated at 36. The mirror is positioned at 
right angles to the coated plate and the image is 
reflected from the mirror to a lens or system of 
lenses 37 positioned in the surface of the enve 

O 

?5 

20 

25 

30 

35 

40 

45 

50 

55 

lope . The course of the reflected visible ray 
from the mirror to the eye 38 is indicated at 40, 
It is to be understood that the tube herein de 

scribed is applicable to the use of the ultra-violet 
spectrum since visible fluorescence must not effect 
the photo-electric ends of the wires in the for 
Ward end of the block 9 est the visible fluo 
resence on the Willemite plate fog the electron 
image. 
What I claim as new is: 
1. A cathode ray tube comprising, a source 

from which a cathode beam may emanate, a 
block of electrical conductors insulated from each 
other, said conductors at one end being exposed 
to said beam, deflecting means for Scanning said 
beam, means for directing an invisible image onto 
the other ends of said conductors, said last ends 
being photo-sensitive, and means for receiving an 75 
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electronic image produced by said photo-sensitive 
ends and thereby converting said electronic image 
into a visible image. 

2. A cathode ray tube comprising, a source 
from which a Cathode beam may emanate, a block 
of metallic conductors insulated from each other, 
Said conductors at one end being exposed to said 
beam, deflecting means for scanning said beam, 
means for transmitting an image produced by 
ultra-violet light and directing said image on the 
other ends of said metallic conductors whereby 
an electronic image is emitted therefrom, and a 
fluorescent screen adjacent said ends for render 
ing said electronic image visible. 

3. A cathode ray tube for receiving images pro 
duced by ultra-violet light comprising, a source 
from which a cathode beam may emanate, a 
block of metallic conductors insulated from each 
Other, said conductors at One end being exposed 
to said beam, deflecting means for scanning said 
beam, means for directing an invisible image onto 
the other ends of said conductors whereby an elec 
tranic image is emitted therefrom, and a fluo 
rescent screen facing the ends of said conductors 
for rendering said electronic image visible. 

4. A cathode ray tube comprising, a source 
from which a cathode beam may emanate, a 
block of electrical conductors insulated from each 
other, said conductors at one end being exposed to 

said beam and the other ends adapted to give off 
electrons when ultra-violet light falls thereon, 
deflecting means for SCanning said bean, means 
within said tube and facing said other ends hav 
ing a coating of fluorescent substance, means for 
directing an invisible image onto the other ends 
of said conductors whereby photo-electrons 
emitted therefrom are received on Said fluorescent 
Substance, means for reflecting the image from 
Said fluorescent substance, and means for viewing 
said refected image. 

5. A cathode ray tube for receiving images pro 
duced by ultra-violet light comprising, a source 
from which a cathode beam may emanate, a block 
of electrical conductors insulated from each other, 
said conductors at one end being exposed to said 
beam, deflecting means for Scanning said beam, a 
metallic plate positioned within said tube and 
adjacent the forward end thereof and having a 
fluorescent substance coated thereon, means for 
directing an invisible image onto the other ends 
of said conductors, said last ends being photo 
sensitive, means for directing an invisible image 
onto the other ends of said conductors whereby 
photo-electrons emitted therefrom are received 
on said fluorescent substance, means for reflecting 
the image from said fluorescent substance andi 
means for viewing said reflected image. 
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