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2,761,009 
DEVICE FOR COLOR PROJECTION OF 

ELECTROMAGNETIC IIVIAGES 

Edward Emanuel Sheldon, New York, N. Y. 

Original application October 5, 1948, Serial No. 52,832. 
Divided and this application March 20, 1952, Serial 
No. 277,606 

6 Claims. (Cl. 178-6.,8) 

My invention relates to producing color X-ray images, 
which term is meant to include other invisible radiations, 
such as ultra-violet or infra-red and also atomic particles, 
such as electrons and neutrons, and represents a division 
of my co-pending patent application Serial No. 52,832, 
?led on October 5, 1948. 

- The pattern of the X-ray image consists of gamut of 
diiferent intensities of transmitted X-rays produced by 
different absorption values of various parts through which 
the X-ray beam passed. The absorption of X-rays is 
controlled by the fundamental law A-—KhZ4, in which 
A expresses absorption, K is co-ef?cient of absorption 
characteristic for such element, It is wave-length of X-rays 
used and Z is the atomic number of the examined element. 
In the conventional X-ray ?lms, different intensities of 
transmitted X-rays are expressed in various shades of 
white and black. In particular, light areas in the X-ray 
?lm represent complete absorption of X-rays, whereas 
the dark areas represent good transmission of X-rays. 
In ?uoroscopic examination, we have a similar situation; 
the only difference being that signi?cance of white and 
black is reversed. It means dark areas here represent 
absorption of X-rays and lack of transmission, while 
light areas indicate good transmission of X-rays. It is 
well known that the X-ray diagnosis is based primarily 
on presence of various shades of black and white in the 
examined X-ray pictures. Unfortunately, the number 
of shades which X-ray ?lm is able to register is very 
much limited, and in addition, it is further reduced by 
the scattered X-ray radiation. The same limitations pre 
vail in X-ray ?uoroscopy. . 

It is, therefore, the purpose of my invention to provide 
the method and device for recording plurality of trans 
mitted X-ray intensities present in the X-ray image by 
means of various colors, each color corresponding to a 
predetermined X-ray intensity. In this way, colored X-ray 
images are obtained, which obviously will present much 
more information about distribution of X-ray intensities 
than the present black and white images and, therefore, 
will offer much greater diagnostic possibilities. 

Another purpose of this invention is to produce col 
ored cinematographic X-ray pictures in order to record 
motion of examined bodies. ‘ 

Another purpose of this invention is to produce color 
X-ray images for ?uoroscopic examination. 
The X-rays have no colorimetric values for the X-ray 

?lm; it means the X-ray ?lm emulsion does not register 
different colors in response to different intensity ‘of X-rays, 
nor in response to their different wave length. The same 
is true about the phosphors responding with ?uorescence 
when excited by X-rays and which are used in ?uoro 
scopic screens. The translation of X-ray intensity int-o 
chromatic values is accomplished in my invention by con 
verting X-ray images into electronic images, transforming 
electronic images into plurality of electric signals repre 
senting point images and assigning dilferent color values 
to said electronic signals according to their amplitude. 
In particular, the invisible X-ray image is converted in 
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the X-ray image intensifying tube into ?uorescent image 
and then into a photoelectron image. The photoelectron 
image after intensi?cation by cascade ampli?cation, elec 
tron-optical diminution and secondary emission is stored 
and then is scanned by electron beam. The electron 
point images obtained by scanning are converted after 
multiplication into video signals and are transmitted‘ to 
ampli?ers. The ampli?ed video signals operate so-called 
stripping or discriminating circuits, which are sodesigned 
that each of them responds only to certain arbitrarily 
chosen range of amplitude of said signals. We may 
arbitrarily divide intensities of transmitted X-rays into 
desired number of groups and assign to each group a 
separate discriminating circuit. For example, the strong 
est signals will be assigned to the discriminating circuit 
connected with the blue color, the weakest signals may 
be represented by the red color and the intermediate 
strength signals maybe expressed by remaining colors. 
Such discriminating circuit is connected separately with 
one receiver tube. There are obviously as many receiver 
tubes as many colors we want to have in the ?nal X-ray 
image. Each kinescope‘ produces one color only either 
by the use of special phosphor in its screen having sharply 
de?ned spectral emission, or by means of colored ?lter 
in front of white ?uorescent screen. Each kinescope 
receives video signals belonging only to one group of 
amplitudes as it is operated by one discriminating circuit. 
Therefore, each kinescope produces only a fragment of 
the total X-ray image and only in one color. The partial 
images from the receiver tubes are projected simultane 
ously on the viewing screen through the optical system_ 
and blend into one complete multicolor image due to 
observer’s persistence of vision. In this way, multicolor 
X-ray images are obtained with various colors repre 
senting di?erent X-ray intensities. 

It is obvious that the principle of my invention may, 
be applied not only to X-ray images but also to images 
produced by ultra-violet or by infra-red rays, as well as 
by atomic particles, such as electrons or neutrons. It is 
also evident that my invention applies not only to images 
produced by transmitted radiation, but also to images 
obtained by re?ected radiations or by scattered radiation. 
The invention will be better understood when taken 

in connection with the accompanying drawings. 
In the drawings—— 
Figure 1 represents diagram of all-electronic device 

for producing X-ray color images; 
Figure 2 represents a modi?cation of this invention, 

in which alternate form of X-ray image intensifying 
device is shown; 

Figure 3 represents diagrammatic view of this inven 
tion, in which electro-mechanical system for producing 
X-ray color images is shown; 

Figure 4 illustrates the form of this invention to pro 
duce multicolor infra-red images; 

Figure 5 illustrates the application of the invention to 
produce multicolor ultraviolet images. 

Referring now to Fig. 1, there is shown X-ray source 
1, body 2 to be examined and X-ray image intensifying 
tube 3. The face 4 of X-ray intensifying tube 3 must be 
of a material transparent to the type of radiation to be 
used. Inside of the face of the tube, there is a very thin 
light re?ecting aluminum layer 5, which prevents the loss 
of light from the ?uorescent screen 6. An extremely thin 
barrier layer 7 separates the ?uorescent screen 6 from the 
photoemissive layer 8. The ?uorescent screen 6 ‘and 
photoemissivelayer 8 should be correlated so that under ' 
the in?uence of the X-rays used, there is obtained a maxi 
mum output of photoemission. More particularly, the 
?uorescent screen should be composed of a material_ 
having its greatest sensitivity to the X-rays to be used,“ 
and the photoemissive material likewise should have its 
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maximum sensitivity to the wave length emitted by the 
?uorescent screen. Fluorescent substances that may be 
used are zinc silicates, Zinc selenides, zinc sulphide, 
barium sulphate or calcium tungstate with or without 
activators. The satisfactory photoemissive materials may 
be caesium oxide activated by silver, caesium with anti 
mony, with bismuth or antimony with lithium or potas 
sium. The barrier layer 4 between the ?uorescent and 
photoemissive surfaces may be an exceedingly thin trans 
parent ?lm of mica, ZnFz, silicon or of a suitable plastic. 
The photoelectron image obtained and stored in the 

photoemissive layer 6 is now projected on the ?rst screen 
10 of the amplifying section 9 having one 10 or a few 
successively arranged amplifying screens 10a by means 
of focusing magnetic and/0r electromagnetic ?elds 15, 
which are not indicated in detail, since they are well 
known in the art. 
The amplifying screen 10 consists of electron pervious 

light re?ecting layer 11, an electron ?uorescent layer 12, 
a light transparent barrier layer 13 and photoemissive 
layer 14, ?uorescent substances that may be used for 
amplifying screen 10 and 10a: are zinc silicates, zinc 
sulphide, barium sulphate or calcium tungstate with or 
without activators. The satisfactory photoemissive ma 
terials will be caesium-oxide activated by silver, caesium 
with antimony, or antimony with lithium or potassium. 
The barrier layer 13 between the ?uorescent and photo 
emissive surfaces can be an exceedingly thin light trans 
parent ?lm of mica, ZnFz or ZnS, silicon or of a suitable 
plastic. The electrons emitted from the amplifying screen 
10 are accelerated and electron-optically diminished by 
means of magnetic or electro-magnetic ?elds 15a and 
projected on the next amplifying screen 10a. Next, the 
electron images are focused by means of magnetic or 
electro-rnagnetic ?elds 1512 on the target 16 where they 
are intensi?ed by secondary emission and are stored. The 
target 16 is scanned by slow electron beam 17. The 
latter is modulated by the electron pattern on the target 
so that returning electron beam 18 brings the charges 
corresponding to the electron point images on the target 
to the multiplier section 19. They are intensi?ed there 
by secondary emission and then sent in the form of video 
signals 20 by coaxial cable 21 or by high frequency trans 
mission to the ampli?er 22. The X-ray intensifying pick 
up tube used in this invention can be of intensity modula 
tion type, of de?ection modulation type, of velocity 
modulation type, of photoemissive or photoconductive 
type, and it is obvious that various types of pick-up tubes 
can be used without a?ecting the basic idea of this inven 
tion. The synchronizing and de?ecting circuits 23 are 
not indicated in detail as they are well known in the art. 

" In the ampli?ers 22, said video signals are intensi?ed. 
The relative amplitudes of video signals depend essen 
tially on the strength of transmitted X-rays because, as 
explained above, they are produced by them. In the 
X-ray examination of human body, the energy of trans 
mitted X-rays, when using conventional X-ray equip 
ment, varies from 0.0011' up to 110.001, r corresponds to 
radiopaque parts of the body, such as e. g. abdomen, 
while higher X-ray values correspond to radiolucent 
parts such as lungs. In order to obtain colorimetric 
representation of various transmitted X-ray intensities, 
I assign arbitrarily different colors to X-ray signals of 
different energy. In particular, the range of X-ray energy 
between 0001-0015;‘ has assigned red color, the range 
of X-ray energy from 0.015 to 0.03r has orange color, 
from 0.03 to 0.451' yellow color, from 0.45 to 0.60;’ 
green, from 0.60 to 0751' blue, from 0.75 to 0.90r .violet 
and above 0.90;‘ white color. In industrial X-ray work, 
the assignment of colors will be different depending on 
the examined object. In general, the number of colors 
used and signi?cance of each color in terms of trans 
mitted X-ray energy, will vary in dilferent types of X-ray 
examinations. Each of these groups of X-ray energies 
will produce as its counterpart corresponding group of 
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video signals. The video signals, after ampli?cation, 
activate the discrimination circuits. There are as many 
discriminating circuits as there are groups of video 
signals and as many colors we want to have in ?nal 
X-ray images. In this case, I am making use of seven 
discriminating circuits, 24, 25, 26, 27, 28, 29 and 30. 
Each group of video signals has assigned only one dis 
criminating circuit, which it is able to activate. The dis 
criminating circuits are so designed that each of them 
responds to signals only of certain amplitude range. 
This can be accomplished by electronic tubes which are 
biased at different cut-o?i voltages. It is obvious that 
there are many forms of discriminating circuits, such as 
e. g., using thermionic tubes instead of vacuum tubes, and 
it is understood that any of these alternative forms may 
be used in this invention without departing from the 
scope thereof. 

Such discriminating circuits will be understood by and 
be known to those versed in this art. I make no claim 
to the details and combinations of the form of these 
circuits. A similar circuit which can be easily adapted 
for the use in my invention has been described in The 
Handbook of Radio Engineering, on page 521, K. 
Henney, editor, and in the book “Television” by V. 
Zvorykin, page 466, published in 1940. 

I also Want to mention at this place that the same 
circuit may be used in the instances indicated by the 
numerals 24 to 30, 65 to 70 and 109 to 114 to be de 
scribed hereinafter in connection with Figs. 2 to 5 re 
spectively. 
Each discriminating circuit is fed into its proper re 

ceiver ‘tube, and there are as many receiver tubes 31, 
32, 33, 34, 35, 36, and 37, as there are discriminating 
circuits. Each receiver tube produces a di?erent color. 
The color may be obtained by selecting special phosphors 
for the screen of each kinescope, which have ?uorescence 
sharply limited to one spectral region, or by replacing 
various color ?lters in front of conventional kinescopes 
producing white ?uorescence. All kinescopes are identi 
cal except for their phosphors. As each kinescope tube 
has various color phosphors, equalizing circuits are in 
corporated in the ampli?ers 22 in order to compensate 
for different persistence of said phosphors. Each kine 
scope has an associated projecting lens and de?ection 
yoke. The scanning rasters theoretically should be iden 
tical and properly positioned within a fraction of the 
width of a scanning line. It is possible, however, in 
practice to have a considerable inaccuracy in registration 
without any detrimental results. The scanning rasters are 
made uniform vby using identical yokes in all kinescopes, 
connecting them in parallel instead of in series and sup 
plying them with power from the same de?ecting circuit. 

Video signals from the ampli?ers are segregated by dis 
criminating circuits into seven groups according to their 
energy and are distributed to respective kinescopes. Each 
kinescope produces, therefore, only a fragment of the 
original X-ray image and in one color only. 
The partial images produced by all kinescopes are 

projected simultaneously by the optical lenses 38, 39, 40, 
41, 42, 43 and 44 associated with each kinescope on 
the viewing screen 45. The partial images projected by 
the optical means must not differ from one another in 
geometric distortion. superimposition of all these partial 
images creates a complete multi-color image due to per 
sistence of vision of the observer. In this way, multi 
color X-ray images are obtained. 
The multi-color X-ray images on the viewing screen 

may be photographed or cinematographed. A modi?ca 
tion of this invention is shown in Fig. 2. In this em 
bodiment, the invisibile X-ray picture is ?rst converted 
into ?uorescent X-ray picture in ‘the ?uoroscopic screen 
and only then projected by the optical system onto X-ray 
image pick-up tube for conversion into electric signals 
necessary for color reproduction. 

Referring now to Fig. 2, there is shown an X-ray source 
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46, the examined body 47, the ?uoroscopic screen 48, 
the ?uorescent X-ray image 49, the optical system 50 
and the X-ray image intensifying tube 51. The X-rays, 
after the passage through the examined body, form an 
invisible X-ray image, which is converted in the ?uoro 
scopic screen 48 into ?uorescent X-ray image 49. The 
?uorescent image is projected by the re?ective optical 
system 50 on the photocathode 52 of the X-ray image in 
tensifying tube 51. The optical system 50 in this form 
of invention must have the greatest possible speed as the 
?uorescent X~ray image 49 is of weak luminosity. The 
re?ective optical system of Schmidt type requires precise 
workmanship, as the aspheric correcting plate is of a 
shape, which is described mathematically as a curve of 
the fourth degree. Such a plate cannot be produced by 
machine with precision necessary for high speed and 
good resolution. Therefore, I am making use, in this 
invention, of the optical system belonging to the family 
of so-called “Wide ?eld fast cameras” described by L. C. 
I-Ienyvey and Jesse L. Greenstein in OSRD Report No. 
4504, which optical system can be manufactured in quan 
tity with necessary precision. This optical system does 
not require an aspherical correction plate and consists 
essentially of a meniscus lens and a concave spherical 
mirror. All optical surfaces have a common center of 
curvature located at diaphragm, which limits the enter 
ing light. I modi?ed this optical system for purposes of 
my invention by using, in addition, a plane or convex 
spherical mirror located approximately at the focal plane 
of the concave spherical mirror. The operation of this 
optical system is shown in Fig. 2. The ?uorescent X 
ray image is produced by invisible X-ray image on the 
?uoroscopic screen 48, which has curved surface in order 
to eliminate spherical aberration. The ?uorescent light 
rays pass through the correction meniscus lens '53 and 
are re?ected by aluminized concave spherical mirror 54 
onto the plane re?ecting mirror 55 placed at the focal 
point of the concave mirror. The light rays are re?ected 
from the mirror 55 onto the photocathode 52 of the X 
ray image intensifying tube 51, which is disposed outside 
of the axis of the optical system 50, so that it does not 
obstruct ‘the path of the ?uorescent rays from the ?uoro 
scopic screen through the optical system. The ?uoro 
scopic screen 48, the optical system 50 and X-ray image 
intensifying tube 51 are enclosed in light-proof box 57 
in ?xed position to each other in order to avoid need for 
focusing at each examination. In case of maladjustment, 
focusing can be accomplished by means of lock screw 
mechanism and micrometer adjustment screw 56, which 
shifts the meniscus lens along the optical axis. For 
proper positioning of the box 57 in relation to the ex 
amined part of the body, a separate ?uoroscopic screen 
48a attached outside of the box 57 and monitor receiver 
tube 58 are utilized. The ?uorescent X-ray image pro 
duces in the photoemissive photocathode 52 photoelec 
tron image, which is projected on the ?rst composite 
screen 10 of the amplifying section 9, by means of focus 
ing magnetic or electromagnetic ?elds 15, which are 
not indicated in detail, since they are well known in the 
art. The amplifying composite screen 10 consists of 
electronpervious light re?ecting layer 11, of ?uorescent 
layer 12, of light transparent barrier rays 13 and of photo 
emissive layer 14. The photoelectron image, after in 
tensi?cation by cascade ampli?cation in screens 10 and 
10a, electron-optical diminution and by secondary emis 
sion is stored in the target 16 and is scanned by electron 
beam 1'7, is multiplied and converted into video signals 
20, as was explained above. Video signals are trans 
mitted to ampli?ers 22 and operate discriminating cir 
cuits 24, 25, 26, 27, 28, 29 and 30 and color reproducing 
receiver tubes 31, 32, 33, 34, 35, 36 and 37, producing 
multi-colored X-ray images, as was described above. 

Fig. 3 shows another modi?cation of this invention, 
in which electro-mechanical color means are used. The 
X-ray source 62 produces invisible X-ray image of the 
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6 
examined body 2. The invisible X-ray image is pro 
jected on the X-ray image intensifying tube, as described 
and illustrated above, and is converted into video signals 
64, which are transmitted to ampli?er 63, as was ex 
plained above. All video signals are arbitrarily segre 
gated in number of groups according to their strength. 
Each group of video signals has one color assigned to it. 
The strongest signals may be characterized by blue color, 
Weaker signal by green color, still weaker by orange 
color and the weakest signals, e. g. by red color. Each 
of these groups of video signals is associated with one 
discriminating circuit, which it can activate without 
aifecting the remaining circuits. The discriminating cir 
cuits 65, 66, 67, 68, 69 and 70 are connected with re 
ceiver tube 72 producing white and black images on the 
?uorescent screen 77. The color wheel or disc 71 is dis 
posed in cooperative relation with the receiver tube 72 and 
the viewing screen 73. The color wheel has a red ?lter 
78, orange ?lter 79, yellow ?lter 80, green 81, blue 82 
and white 83. The synchronizing circuit 74 controls the 
6-way connector 75 in such a way that video signals from 
successive frames reach the discriminating circuits in pre 
determined order. It means, video signals from the ?rst 
frame of the pick-up tubevcan reach only the discriminat 
ing circuit 65 and only the weakest video signals can 
activate it. The video signals from the next frame can 
reach only the discriminating circuit 66 and only the next 
group of video signals of predetermined strength can acti 
vate it. This process is repeated in succession until all 
discriminating circuits have been used and then this cycle 
repeats itself. _ ' 

Each discriminating circuit allows the passage of video 
signals of a certain predetermined amplitude. The video 
signals which passed the discriminating circuit are trans 
mitted to the receiver tube and are transformed there 
into ?uorescent White and black partial images by the 
action of electron beam 76 on the screen 77. The color 
wheel 71 is rotating also under the control of synchroniz 
ing circuit 74, so that the red ?lter 78 is positioned in 
front of the receiver tube 72 at the same time when con 
nector 75 is making connection with the discriminating 
circuit 63, which serves to transmit only the group of 
video signals of the amplitude, which as has been prede 
termined, is to be represented by the red color. In the 
same way, the orange ?lter is synchronized with the 
discriminating circuit 66, yellow ?lter 80 with discrimi 
nator circuit 67 and so forth. It is apparent that in order 
to produce 6-color X-ray image, six X-ray images must 
be transmitted in a rapid succession from the X-ray 
image intensifying tube 3 to the receiver tube 72. If these 
six X-ray images are projected by the optical system 97 
on the viewing screen 73 in fast succession, they will blend 
in one multi-color image due to observer’s persistence of, 
vision. In order to avoid the ?icker, the complete multi 
color image must be repeated at the rate 30-40 times a 
second. As each complete multi-color image consists in 
this case of six partial single color images, it means 
that each partial image cannot last longer than approxi 
mately 1/200 second. The partial single color image repre 
sents one frame of the X-ray image intensifying. tube. 
The X-rays are usually generated by sixty cycles per 
second current. 
of about 1/200 second are necessary. This can be accom 
plished by operating the X-ray source 62 by means of 
a radar pulse generator. The shorter time of X-ray ex 
posure obviously necessitates proportionally stronger 
X-ray beam. In this way, multi-colored X-ray images 
are produced without the need of several receiver tubes, 
with a disadvantage, however, of using much greater 
amount of X-ray energy for each examination. 

Fig. 4 illustrates the operation of this invention in case 
as a source of depicting radiation invisible light, such as 
e. g.v infra-red or ultra-violet is used. The infra-red rays ' 
from the infra-red lamp 84 are focused by optical sys 
tem 96, pass through the ?lter 85 transmitting only infra-' ' 

In this case, however, X-ray impulses 
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red, are refracted by the prism 86 of material transparent 
to infra-red on the examined body 87. The infra-red 
rays re?ected from the examined body are focused by 
the optical system 88 on the photoeathode of the infra 
red intensifying pick-up tube 85‘. The photocathode of 
said tube may be of caesium silver oxide it short infra 
red rays are used. In case the source of radiation is 
infra-red of longer wave length, it is preferable to use 
a composite photocathode 99 consisting of infra-red trans 
parent, ?uorescent light re?ecting layer 91, the phosphor 
layer 92 ?uorescent under excitation by the long infra-red 
rays and of the photo-emissivc layer 94 sensitive to 
?uorescent light emitted by said phosphor; layers 92 
and 94 being separated by barrier layer §3 transparent 
to said ?uorescent light. The infra-red image is con 
verted in the composite photocathcde 9t} into photo 
electr-on image. The photoelectron image, after intensi 
?cation, is converted into video signals 2% and trans 
mitted to the ampli?er system 22, as was described above. 
Video signals, after ampli?cation, operate discriminat— 

ing circuits 24, 25, 26, 27, 28, 29 and 31) and color pro 
ducing receiver tubes 31, 32, 33, 34, 35, 36 and 37 and 
create multi-colored visible images, as was explained 
above, having the pattern of original infra-red images. 

In case ultra-violet rays are used, the photocathode 
of the pick-up tube should be preferably of caesium on 
antimony or of K-Cs-Sb and the optical system and the 
face of the intensifying pick-up tube should be of quartz 
or of other U.-V. transparent material. The remaining 
parts of the system are the same as described above. 

It is obvious that this invention can be used in the 
same manner to produce colored microscopic images with 
out staining the examined objects and irrcspectively 
whether the source of depicting radiation is visible light, 
invisible light or the electron beam of an electron micro- 
scope. In case this invention should be used in electron 
microscopy, the electron beam of the electron microscope 
after passage through the examined body is converted into 
?uorescent image. The latter is projected by optical sys 
tem on the photocathode of pick-up tube and is converted 
thereby into video signals. The video signals after assign~ 
ing them chromatic values, as was explained above, are 
reconverted into multicolor images for inspection and for 
photographic recording. Instead of using the optical pro 
jection of said ?uorescent electron image, the electron 
image may be converted into photoelectron image by 
means of composite screen having light re?ecting layer, 
electron ?uorescent layer, light transparent separating 
layer and photoemissive layer, which screen is disposed in 
the vacuum tube in the path of electron beam carrying ; 
the invisible image of the examined body. The photo 
electron image obtained in this way is converted ‘by usual 
television means into video signals. Video signals after 
passage through discriminating circuits have assigned to 
them various chromatic values, as was explained above, 
and are reconverted into multicolor images for inspection 
or record-ing. When strong electron source is available, 
the electron beam carrying the invisible electron image 
may be projected on the photocathode of the pickup tube, 
without prior conversion into ?uorescent image, and is 
transformed thereby into secondary electron image. The 
latter is converted by television means into video signals. 
Said video signals after passage through discriminating 
circuits have assigned to them chromatic values, as was 
explained above, and are subsequently reconverted by 
electro-mechanical or by all-electronic means into multi 
color images for inspection or recording. 
The scanning electron-beam carrying the invisible elec 

tron image of- the examined body may be also projected 
directly on the cathode of the electron-sensitive multiplier 
tube without its prior conversion into ?uorescent image, 
and is transformed thereby into video signals. Said video 
signals after passage throughv the discriminator circuits as 
was. explained above, have ‘assigned to them chromatic 
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values according to their energies and are subsequently 
converted by receivers into multicolor image. 
Another modi?cation ‘for producing colored U.-V. or 

other light images is shown in the Figure 3. In this form 
of invention, the ultra-violet radiation is produced by the 
kinescope 9t} operated by independent signal generator 
98 and having screen 1% of ZnSAg. This screen when 
excited by electron beam 101 is emitting besides the vis~ 
ible ?uorescence also the invisible ultra-violet ?uorescence 
of a very short persistence. The visible fluorescence is 
removed by the ?lter M2, so that only ultra-violet light 
is reaching the examined body 103. The scanning action 
of the electron beam 101 in the kinescope produces scan 
ning illumination of the examined body with ultra-violet 
light point after point until all said body has been illu 
minated. The ultra-violet rays which pass through ex 
amined body and which represent separate image points 
of said body are projected in succession by the optical sys 
tem 104 on the ultra-violet sensitive phototube 105. Each 
ultra-violet light image point is converted in the photo 
tube 1&5 into electron discharge, which, after intensi?ca 
tion by electron multiplication, produces electrical sig 
nals 1%. These signals represent the pattern of the ultra~ 
violet image and are transmitted in succession from the 
phototube to the ampli?ers 107. The signals from the 
ampli?er are sent by coaxial cable 1% to the discriminat 
ing circuits 109, 110, 111, 112, 113 and 114. Each dis 
criminating circuit is in cooperative relationship with one 
receiver. Therefore, there are ‘as many receivers 115, 
116, 117, 118, 119 and 12% as there are discriminating 
circuits. Each receiver has different color producing 
phosphor screen. As was explained above, each of the 
discriminating circuits, passes to the receiver, which is 
connected with it, signals only of certain predetermined 
range of amplitude and rejects all other signals. In this 
way, ‘we may arbitrarily assign various colors to differ 
ent groups of signals. By distributing said video signals 
according to their amplitude to various receivers, we pro 
duce in each receiver a fragment of the original ultra 
violet image in one color characteristic for the particular 
receiver. All these fragments of the image are projected 
simultaneously on the viewing screen 121 by lenses 115a, 
116a, 117a, 118a, 119a and 12%, whereby we receive a 
complete multi-color image having the pattern of the 
original ultra-violet image. 

In case the examined body is immovable, we may make 
the use of the mercury are as a source of the ultra-violet 
radiation. In order to produce a scanning type of illu 
mination, we may use such means as an oscillating mirror 
or revolving wheel provided with multiple mirror or 
lenses. 

This invention may also be applied to images produced 
by re?ected ultra-violet radiation. It is obvious that this 
method will have its principal ?eld of application in U.-V. 
microscopy. It is also evident that this modi?cation may 
also be used for X-ray examination, as well as electron 
microscopy. in the latter case, the scanning electron 
beam will replace ultra-violet light as a depicting radia 
tion. The scanning electron beam, after passage through 
.the examined body, is producing ?uorescent scanning 
image of said body of short persistence. Said ?uorescent 
image is projected on the phototube and is converted 
thereby into video signals, which, after assigning to them 
chromatic values, as was explained above, are reconverted 
into multicolored image for inspection or recording. . 
Although the particular embodiments of this invention 

have been demonstrated, it is understood that modi?ca 
tions may be made by those skilled in the art without 
departing from the‘ true scope and spirit of the ‘foregoing 
disclosure. 

I claim: 
1. A device comprising in combination a source of 

radiation for producing a multi-color image of the ex- . 
amined body, a single pick-up vacuum tube receiving si 
multaneously a total image containing all of its‘color com 
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ponents, said tube comprising a composite photocathode 
having a plurality of layers including a photoelectric layer 
and a light transparent electrically conducting layer adja 
cent to said photoelectric layer, electron gun means for 
producing a slow electron beam, said electron gun being 
disposed normally to said photocathode and means for 
producing video signals, said video signals being formed 
only in response to the image forming radiation, said de 
vice further comprising means for segregating video sig 
nals representative of different colors and distributing said 
signals into plural and independent from each other chan 
nels, each of said channels carrying video signals repre 
senting one color only and electrical circuits for feeding 
said segregated video signals into a receiver. 

2. A device as de?ned in claim 1, in which said photo 
cathode comprises a ?uorescent layer and a photoelectric 
layer. 

3. A device as de?ned in claim ,1, in which said photo 
electric layer has a continuous surface. 
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4. A device as de?ned in claim 1, which comprises in 
addition color ?lter means. 

5. A device as de?ned in claim 1, in which said means 
for segregating video signals comprise vacuum tubes 
biased at a predetermined cut-o?i voltage 

6. A device as de?ned in claim 2, in which said ?uor 
escent layer is reactive to infra-red radiation. 
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