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This invention relates to television systems, and 
more particularly to cathode-ray tube signal-gen 
erating systems. ’ - , 

Heretofore there have been developed various 
types of cathode-ray signal-generating tubes com 
prising, in general, an elongated evacuated enve 
lope including at one end an electron gun for 
generating and accelerating a stream of elec 
trons and focusing it into a beam, a photo-sensi 
tive target and collecting anode disposed in the 
other end of the envelope, and means for de 
?ecting 'thebeam to scan the'target upon which 
is projected the image of a scene‘to be trans 
mitted. The target most widely in use comprises" 
a thin‘ sheet of dielectric, such as mica, having 
on one side a metallic or other conductive coat 
ing and on the other a coating of. highly conduc 
tive photosensitive substance usually comprising 
a silver-caesium-oxygen mixture or compound, 
the exact molecular structure of which is ‘not 
clearly understood but which probably comprises 
a colloidal suspension of metal in a simple or 
complex oxide forming an insulating binder. 
There results a mosaic of in?nitesimal condensers 
having as a common electrode the backing coat 
ing of the dielectric sheet and as the other elec 
trodes the photosensitive particles. j When an 
image of a scene is projected on the photosensi 
tive mosaic, there results a surface electron emis- . 
sion which at each elemental area is proportional 
to the light intensity at that point. As a result, 
the elemental condensers become charged to de 
grees proportional to their respective illumina 
tion. 
In the operation of a device of the'type de 

scribed, the cathode ray is caused to scan the 
mosaic, and, while the effect of the-‘cathode ray 
on the mosaic is complicated by the generation 
of secondary electrons tending to mask the pri-' 
mary photoelectric emission, the ultimate result 
is that the cathode-ray beam periodically dis 
charges each elemental condenser in succession, 
causing modulation or variation in the secondary 
electron current to the collecting anode due to 
the dischargecurrents of. the condensers, these - 
modulation currents constituting a measure of 
the variation-of the light intensity of the scanned 
scene. 

The signal-generating tube of the type de 
scribed has a number of disadvantages. In the 
?rst place,’ because of the opacity of the target, 
the target must be mounted in the tube at an 
angle to the incident cathode ray and the scene 
projected thereon through the side of the tube, 
resulting in a so-called “keystone" eifect because 

of the angularlty of the cathode-ray beam, re 
quiring some, form of comtion. Further 
more, because ‘of the large secondaryelectron 
emission e?ect, the secondary electrons emitted 
from any given. element of the mosaic tend. to 
bombard and modify the charge of the adjacent 

_ elements of the mosaic, thus reducing the em; 

ciency of thedevlce. . It is an objectv of this invention to provide an 
improved cathode-ray tube signal-generating sys 
tem which overcomes one or more of the above 
described disadvantagesand is relatively e?i'clent 

’ in operation. 

It is another object of the invention to provide 
an improved cathode-ray tube signal-generating 
system of simpli?ed construction and of substam 
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tially higher photoelectric sensitivity than the ar- ’ 
rangements of the prior art. 

It is a speci?c object of the invention to pro 
vide an improvedcathode-raytube signal-gener 20 
ating system in which the scene to be scanned , 
may be projected directly on the enlarged end of 
the envelope of a cathode-ray tube. ‘ 
A cathode-ray signal-generating tube of -a sys 

tern in accordance with this invention comprises 
an evacuated envelope of conventional shape in 
cluding an electron gun for generating and accel 
erating a stream of electrons ofwconstaint inten 
sity and focusing it into a beam and uv photo 
sensitive target and a collecting anode disposed 
in the enlarged end of the envelope remote from 
the electron gun. The target consists of_ a me 
tallic or other conductive plate or film coated 
with a homogeneous substance having, the 
absence of light, such a high speci?c resistance, 
that is, such a low speci?c conductivity, as to be 
:what is ordinarily termed an insulator but having 
‘a substantial volume photoconductlve property; 
that is, the property of substantially loweredyolu 
metric resistance or substantially higher speci?c 
conductivity when illunii.v The output cir 

, cult of the device includes connections between 
the collecting anode and the conductive layer of 
the target including a high impedance which is, 
nevertheless, a small" fraction of the impedance 

_. of the cathode-‘ray beam ‘circuit at signal fre 
_ quencles which, with conventional electron gun 
structure, is of the order of 100 megohms. With 

, such an arrangement, the projection of an image 
‘7 of a scene on the photosensitive ?lm results in a 
variation of the resistance of the ?lm over the 
‘surface, corresponding to variations in the inten 
sity of the light throughout the scene. It’ now, 
the cathode ray is caused to scan the scene, the" 
resistances of successive incremental portions of? 
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the coating are varied in accordance with the 
intensity of their respective illumination. The 
electron current‘vof the beam, which remains 
constant, divides between the conductive element 
of the photosensitive target and the collecting 
anode, the latter component comprising secondary 
electrons-mission from the target and the divi 
sion of current varying from instant to instant 

_ in accordance with illumination of the-incremen 
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tel portions being scanned. vThere is thus pro 
duced, in eifeot, a signal-modulated current ?ow 
ing between-the target and, the collector anode, 
providing a signal which may be transmitted for 
reproduction of a scene at the television receiver. 
Preferably,the conductive layer of the target is 
disposed directly on the inside surface of the 
enlarged end of the envelope as a semitransparent 
metallic ?lm and the photosensitive coating is 
disposed on the ?lm on the side facing the elec 
tron gun. With such an arrangement, the scene 
may be projected directly on the end of the en-‘ 
velope from the camera, or the like, having an 
optical axis coincident with the axis of the enve 

> lope, thereby eliminating distortion effects due to 
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accordance with the present invention. 

the angularity of the target with respect to the 
cathode ray. 
For a better understanding of the invention, 

together with other and further objects thereof, 
reference is had to the following description 
taken in connection with the accompanying 
drawing, and its scope will be pointed out in the 
appended claims. Referring to the drawing: 
Fig. 1 is a schematic diagram of a complete tele 
vision transmitting system including a cathode 

V ray signalhgenerating system in accordance with 
the present‘invention; Fig. 2 is a fragmentary 
view in perspective of the ‘enlarged end of a 
cathode-ray tube showing the cathode-ray target 
partly. in section, while Fig. 3 is a perspective 
of a modi?ed form of a cathode-ray target for 
embodiment in the cathode-ray tube system ac 
cording to the present invention. 

Referring now more particularly to Fig. l of 
the drawing, there is illustrated a complete 
‘transmitting television system including a cam 
era or projector 9 and a cathode-ray signal 
generating tube 10 constructed and arranged in 

The 
cathode-ray tube l0 comprises an elongated en 
velope ll having a narrow cylindrical neck Ha 
and an enlarged conical end portion Hb: An 
indirectly heated cathode l2 (the heater of which 
is not shown) is mounted in the end of the por 
tion Ha, adjacent to which are disposed a con 
‘trol grid l3, a focusing anode l4, and a collect 
ing anode IS, the elements l2, l3, l4, and I5 con 
stituting together what is known in the'art as an 
electron gun. The collecting anode l5 may com- ‘ 
prise a metallic ?lm or coating on the inner sur 
face of the envelope II; as shown. The tube 10 
‘is also provided with a cathode-ray photosensi 

' tive target l6 disposed adjacent the end surface 
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of the portion llb of the envelope, and described 
in more detail hereinafter. Disposed about the 
portion Ha of the tube envelope are the scan 
ning or de?ecting coils I‘! for ‘deflecting the 
cathode ray of the electron gun rectilinearly to 
scan the image projected on‘ the cathode-ray 
target l6. Suitable operating potentials are sup 
plied to the several electrodes of the tube ID from 
a voltage divider l8 connected to a suitable 
source, indicated as plus and minus and prefer 
ably’ grounded at its positive terminal. The cir 
cuit 'of the control grid [3 includes the series 
blocking resistors I9, 20, and‘ 2|. 'I‘he_connec— 

tion to the photosensitive target I6 is preferably 
made to a point on the voltagedivider l8 posi 
tive with respect to that to which the second 
anode I5 is connected and, as shown, includes a 
load resistor 22 of high resistance or equivalent 
element having a high impedance which is, nevi 
ertheless, a small fraction of the impedance of 
the cathode-ray beam circuit at signal frequen 
cies which, with a conventional electron gun 
structure, is of the order of 100 megohms. 
In order to block out the cathode ray during 

the retrace portion of the scanning cycle, there is 
provided a so-called pedestal generator 23 which 
is coupled across the resistor 20 through cou— 
pling condensers 24. The scanning coils I‘! are 
energized from the line-frequency generator 25 
and the frame-frequency generator 26, which are 
controlled by, timer 2'! which also synchronizes 
the pedestal generator 23 with generators 25 and 
26. Also coupled to the timer 21 is a mixed, line 
and frame-frequency synchronizing generator 28 
for supplying the proper synchronizing impulses 
to the signal to be transmitted in order to con 
trol the corresponding scanning circuitsv of the 
receiver. The video signals picked up across the 
resistor 22 in the circuit interconnecting the 
cathode-ray target l6 and collecting anode IS, 
the synchronizing impulses generated by the 
generator 28, and the block-out or pedestal sig 
nals generated by the device 23 are combined 
and ampli?ed in a mixing or modulation ‘ampli 
?er 29, the output of which is connected to a 
modulator 30 supplied also with carrier-fre 
quency oscillations from an oscillator 3|, The 
resulting modulated high-frequency carrier gen 
erated by, the modulator 30 is passed through a 
power ampli?er 32 and thence delivered to the 
antenna circuit 33-33. 
With the exception of the signal-generating 

system including cathode-ray tube l0, which is 
described in more detail hereinafter,- the ele 
ments of the above-described system areconven 
tional in their construction and operation. so 
that a detailed description thereof 'need notbe 
included here. However, in brief, assuming that 
an image of a scene to be transmitted is pro 
jected upon the target l6 and that the scanning 
coils H are energized with scanning currents of 
appropriate frequency and wave form, there‘ap 

' pears in the output circuit between the scanning 
target [6 and collecting anode l5 and across the 
resistor 22 video-frequency voltages which are a 
measure of the intensity ofillumination of the 
successive incremental areas of the target l8, 
as they are scanned by ‘the cathode ray generat 
ed by the electron gun structure l2, [3, H. These ‘ 
signals areimpressed upon the modulation am 
pli?er 29 which also receives line- and frame 
frequency synchronizing impulses from the gen 
erator 28 and pedestal or block-out signals from 
the ‘generator 23, the several generators being 
inter-related by the timer 2'! to maintain the 
synchronizing impulses impressed upon the 
transmitted carrier in synchronism with the 
scanning waves generated and impressed upon 
the scanning coils H of the transmitter tube. 
These combined signals are ampli?ed in the 
modulation or mixing ampli?er 29 and‘supplied 
to the modulator 30, wherein they are converted ' 7 
into modulated ‘carrier-frequency‘ oscillations 
which are ampli?ed in the power ampli?er 32 
and radiated by the antenna circuit 33-33. 
As stated above, the target I6 is preferably 

70 

formed on the inside surface of the enlarged end I 
of the envelope I l. The structure of this target 
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is shown more clearly in Fig. 2 which illustrates 
the target, partly in section, on a greatly magni 
?ed scale in- order to render it capable of illus 
tration, as the layers or ?lms of the target are 
of microscopic thickness. As shown in Fig. 2, 
the target I 6 comprises a metallic ?lm, such as 
nickel, deposited over the entire inside end sur 
face of the tube ll of a thickness only suiiiclent 
to be opaque, as shown by the portions Ilia-46a 
of the section. The ?lm is formed with a rec 
tangular window IBb approximately the size of 
the image to be projected on the target and 
there is deposited thereon on the side facing the 
electron gun a metallic or other conductive ?lm 
060 much thinner than the surrounding coating 
Ilia. This coating is suiiiciently thin as to be 
semitransparent, that is, capable of transmitting 
of the order of 20% or more of the received il 
lumination and preferably transmitting of the 
order of 50% of such illumination. On the semi 
transparent ?lm I60 is deposited a layer lBd 
of photoconductive material; that is, material 
in which incremental changes in illumination are 
accompanied by substantial incremental changes 
in the conductivity of the material, which re 
lationship is hereinafter termed the coefficient of 
photoconductivity. . , 

‘ In the operation of the target 16 as shown par 
’ ticularly in Fig. 2, the scene to be scanned is 
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projected from the camera or projector 9 through 
the semitransparent ?lm l?b, and the light trans 
mitted therethrough causes the photo-conduc 
tivity of the layer Hid to vary throughout, pro 
portionally to variations of the intensity of the 
illumination of the image of the scene. The por 
tion I 6d of the target l6'is scanned by the cath— 
ode ray in response to the excitation of the scan 
ning coils IT, with the result that successive in 
cremental portions of the layer Hid constitute 
effective resistances‘ which vary in accordance 
with the intensity of illumination of the corre 
sponding incremental areas of the scene to be 
transmitted. The variation in resistance of suc 
cessive incremental portions of the film IBd 
varies the division of the electron current of the 
cathode ray (which, as stated above, remains con 
stant) between, the conductive ?lm I Get, I80 and 
the collecting anode I 5, the latter component 
comprising secondary electron emission from the 
target IS. The distribution of the electron 'cur 
rent of the cathode ray is such that increase in 
illumination of the elemental portion being 
scanned is accompanied by an increase in the 
potential‘of the target I6 in a positive sense and 
an increase in the potential of the anode l5 in 
a negative sense; that is, current ?owing in the 
circuit interconnecting these electrodes is mod 
ulated or varied in accordance with variations 
in the resistance of the ?lm liidthroughout its 
extent so that they may be utilized as output 
electrodes. Preferably, the target I6 is utilized 
as the high potential output electrode since its 
capacitance to ground is considerably less than 
that of the collecting anode l5. By including 
the load resistor 22 in circuit with the target 
l6 and collecting anode l5, modulation voltages 
are developed across the resistor 22, which are 
utilized to modulate the locally generated car— 
rier wave for broadcast transmission. 
The photoconductivity characteristic of the 

?lm I611 of the target of this invention is to be 
distinguished from the photosensitive properties 
of substances heretofore utilized in cathode-ray 
tubes included in television systems. The dis 
tinction between this substance and the ?uores 

cent screens of cathode-ray tubes used in tele 
vision receivers is clear in that the essential 
characteristic of the latter material is that it 
emits light upon excitation by a cathode ray, 
which property is in no way related to its photo 
sensitivity. The distinctions between the photo 
sensitive material used inv the tube of this in- , 
vent-ion and that heretofore used in signal-gen 
erating tubes are not so super?cial, and the dif 
ferences may be best appreciated by a direct 
comparison of the materials: ' 

(1) The photosensitive material utilized in this 

in’ 

invention has, when unexcited, such a high spe- ', 
ci?c resistance, that is, low speci?c conductivity, 
that it falls in the class of substances usually 
termed insulators‘, while that of the prior art is 
a highly conductive material. ' , 

(2) The characteristic property of the photo-5 

15 

sensitive material utilized‘ herein is that its vol-1 I 
ume-conductivity changes with the intensity. of 1; " 
illumination, involving what is believed to be a 
displacement of the electrons within the atoms 
from their normal positions, setting up a strain 
which is released by the displacement current 
?owing when a voltage is applied, as by a cathe 
ode ray, restoring the material to its normal non 
conductive state. On the other hand, the ma 
terial of the prior art exhibits purely surface 
photoelectric emission, that is, absorption of the 
light quanta at the surface of the material and .11! 
release therefrom of free electrons. While both 
of these photoelectric effects are modi?ed or 
masked by the secondary electron emission re 
sulting from the bombardment of the target by 
the cathode ray, the essential phenomena on 
which the operation of the photosensitive tar 
gets depend are fundamentally di?erent. ' 

(3) The photosensitive material of the prior 
art, relying on a surface effect, is extremely thin, 
normally having a thickness of from. 50 to 100 
molecular diameters, ‘while the photosensitive 
layer of this invention, relying on a volumetric 
effect, is relatively extremely thick. 5 While the 
actual thickness of the photosensitive-layer of ' 
this invention is very small, of the order of one 
ten-thousandth of an inch, this represents a 
layer of a thickness of many millions of mole 
cuies, that is, a ?lm ofa thickness of an en 
tirely higher order of magnitude than that of 
the photosensitive v?lms of the-prior art. 

(4) The photosensitive material of this in 
vention comprises a homogeneous coating of a 
single compound, while that of the prior art 
comprises a. mosaic, for example, the usual com 
plex silver-'caesium-oxygen mixture which is 
thought to be a colloidal suspension in a simple 
or complex metallic oxide. ‘ 

(5) The prior art photosensitive target com 
prises essentially a. large number of in?nitesi 
mal condensers which are charged by the illu 
mination of the projected image and discharged 
by the cathode ray, while the photosensitive ma 
terial of this invention is essentially a resistance 

which varies throughout its extent and which, because of the thinness of the ?lm, is not seri 

ously ail’ected by edge e?ects of the material 
surrounding the cathode-ray spot at any par 
ticular instant. ' I ' 

(6) As in the arrangements of the ‘prior art, 
the operation of the photosensitive target in 
volves a certain integrating process in that illu 
mination of each incremental portion for a ?nite ' 
time is required to change its conductive prop? 
erties to a substantial ‘extent, this time being 15 ‘ 
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4 
supplied by the interval between successive scan 
nings of the target by the cathode ray. 
In selecting the photosensitive materials which 

are to be utilized in the improved signal-gener 
ating tube of this invention, the following prop 
erties are important: first, of course, is the co 
efficient of photoconductivity. Heretofore it has 
been recognized that. many substances possess 
such property, best known of which is perhaps 
selenium. However, there is a large number of 

> other materials whose photoconductive properties 
have been measured. Certain of these are men 
tioned and their particular properties discussed 
in the text “Photoelectric Phenomena" by Hughesv 
8r vDu Bridge, McGraw-Hill, 1932, beginning at 
page 321. Secondly, ity is importantthat the 
material have a very high specific resistance ap 
proaching that of material ordinarily classed as 
an insulator, in .order that the'impedance of the 
photosensitive film may be comparable with that 
of the other circuit elements in the load circuit 
of a signal-generating tube. Further, it is de 
sirable, though not essential, that the photosen 
sitive material be highly refractory; that is, stable 
at the' high temperatures to facilitate baking 
out the signal-generating tube during the ex 
haust to remove the occluded gases. It has been 
discovered that, as between crystalline photo 
conductive substances, the coefficient of photo 
conductivity varies. approximately with the in 
dex of refraction with respect to light far re 
moved from the absorption frequency, a property 
of materials as to which information is. more 
generally available. It has been determined that 
only those substances having indices of refraction 
of the order of two or greater have coefficients of 
photoconductivity of suilicient magnitude to be 
useful in signal-generating tubes of the type to 
which this invention refers. 

In general, it has been found that the most 
suitable photosensitive materials are included in 
the metallic compounds of the halogens or of the 
oxygen-sulphur sub-group of the periodic table 
including the metallic halides, oxides, andsul 
phides.‘ There follows a partial table of those 
materials, all of which are crystalline, which are 
suitable for’ use as the photosensitive ?lm in a 
signal-generating tube of this invention: 

Index re ' . 

Substance fraction Formula 

Antimony trioxide _______________ __ 
Antimony trisulphide ..... ._ 

Cadmium oxide ___________ ._ 
Cadmium sulphide. _ 
Chromium oxide.. 
Copper iodide-._.. 
Cuprous oxide. .__ 
Diamond ..... __ 

Lead oxide .... _. 

Lead chloride. .. 
Lead tungsten»... 
Mercuric sulphide. 
Manganese oxide 
Nickel oxide. . . . 

Thallic chloride. 
Thullic iodide" . 
Titanium oxide. 

Zine sulphide. . _ 
lrconlum 0'Xld6_._ . 

Zirconium silicate _______________________ _. 

It has also been found that ?uorescent mate 
rial utilized in cathode-ray receiving tubes, such 
as that described in German Patent No. 440,350 
to vRiedel and de Hal-in, commercially‘ available 
as television compound #601! of Riedel-de Haén, 
distributed by Pfaltz and Bauer, New York city, 
can be'used as a photosensitive material. It is 
believed that this compound comprises essentially 

2,109,840 
zinc sulphide and cadmium sulphide activated 
by a trace of silver and copper. However, this 
substance has a lower coefficient of photocon 
ductivity than chemically pure zinc sulphide, in 
cluded in the foregoing table. ‘ 
Thus, it is seen that there is provided‘ by this 

invention a novel and improved cathode-ray tube 
signal-generating system, in which the scene may 
be projected on the target coaxially vwith the 
normal position of the cathode ray, thus avoid 
ing the keystone effect due to the angularity of 
the target with respect to the cathode ray. Fur 
ther, the novel cathode-ray tube signal-generat 
ing system, according to this invention is of 
simpli?ed construction and highly e?lcient in 
operation. 
In Fig. 3 there'is shown a target I I‘ of modi 

fied form in which the photosensitive ?lm "id 
is deposited directly on an, opaque metallic plate 
Ilia disposed in the envelope inf'any suitable 
fashion as by mounting it in a plane angular 
to the cathode ray, in which case the image of 
a scene is projected upon the target through a 
window in the side of the envelope in the con 
ventional manner. * . ' ' 

While there have been described what are at 
present considered to be the preferred embodi 
ments of this invention, it will be obvious to those 
skilled in the art that various changes and modi 
?cations may be made therein without departing 
from the invention, and it is, therefore, aimed 
in the appended claims to cover all such changes 
and modifications as fall within the true spirit 
and scope of the invention. ~ \ 
What is claimed is: _, ' I 

' 1. A television signal~generating system includ 
ing a cathode-ray signal-generating tube com 
prising an elongated evacuated envelope, an elec 
tron gun disposed in one endof said envelope 
for generating and accelerating a stream of elec 
trons of constant intensity and focusing it into a 
beam, a photo-sensitive target electrode in the 
path of the electron beam and adapted to have an 
image of a scene projected thereon, said target 
comprising a layer of conductive material and a 
layer of photoconductive material disposed there 
on on the side facing said electron gun, an anode 

20 
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disposed to collect secondary electronsemitted by ‘I _ 
said target, means for de?ecting said beam to ' 
scan the image projected on said target, and an 
output circuit interconnecting said anode and 

' said conductive layer and having an impedance 
at signal frequencies which is a small fraction 

of the impedance of said beam. 2. A cathode-ray signal-generating‘ tube com 
55 

prising an elongated evacuated envelope, an elec- - 
tron‘ gun disposed in-one end of- said envelope 
for generating and accelerating a stream of elec 
trons and focusing it into a beam, a photo 
sensitive target electrode in the path of the elec 
tron beam and adapted to have an image of a 
scene projected thereon, said target comprising 
a layer of conductive material and a‘ layer of 
homogeneous material disposed thereon on the 
side facing said electron gun, said latter layer 

_ being of extremely low specific conductivity when 
unexcited but of substantially increased specific 
conductivity when illuminated, an anode disposed 
to collect secondary electrons emitted by said 
target, means for de?ecting said beam to scan 
the image projected on said target, and an output 
circuit interconnected said anode and said con 
ductive layer and having an impedance at signal 
frequencies which is a small fraction'ot the im 
pedance of said beam. . 

70 
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3. A cathode-ray signal-generating tube com 

prising an elongated evacuated envelope, an elec 
tron gun disposed inone end of said envelope for 
generating and accelerating a stream of electrons 
and focusing it into a beam, a photosensitive tar 
getvelectrode in the path of the electron beam 
and adapted to have an image of a scene .pro 
jected thereon, said target comprising a layer of 
conductive material and a thin layer of homo 
geneous crystalline material disposed thereon on 
the side facing said electron gun, said latter layer 
having a high coe?icient of photoconductivlty, an ' 

_ anode disposed to collect secondary electrons 
emitted by said target, means for deflecting said 
beam to scan the image projected on said target, 
and an output circuit interconnecting said anode 
and said conductive layer and having an imped 
ance at signal frequencies which is a small frac 
tion of the impedance of said beam. 

4. A cathode-ray signal-generating tube com 
prising an elongated envelope, an electron gun 
disposed in one end of said envelope for gener 
ating and accelerating a stream of electrons and 
focusing it into a beam, a photosensitive target 
electrode in the path of the electron beam and 
adapted to have an image of a scene projected 
thereon,-said target comprising a- layer of con 
ductive material and a thin layer of homogeneous 

> refractory material disposed thereon on the side 
facing said electron gun, said latter layer having 
a normally low speci?c conductivity and a high 
coe?icient of photoconductivity, an anode dis 
posed to collect secondary electrons emitted by 
said target, means for deflecting said beam to scan 
the image projected on said target, and an out 
put circuit interconnecting said anode and said 
conductive layer and having an impedance at 
signal frequencies which is a small fraction of 
the impedance of said beam. 

5. A cathode-ray signal~generating tube com 
prising an elongated evacuated envelope, anelec 
tron gun disposed in one end of said envelope 
for'generating and accelerating a stream of elec- , 
trons and focusing it into a beam, a photo— 
sensitive target electrode in the path of the elec 
tron beam and adapted to have an image of a 
scene projected thereon, said target comprising 
a layer of conductive material and a thin coating 
thereon consisting essentially of a refractory 
metallic halidehaving a high coef?cient of photo 
conductivity, an anode disposed to collect sec 
ondary electrons emitted by said target, means 
for de?ecting said beam to scan the image pro 
jected on said target, and an output circuit inter 
connecting said anode and said conductive layer 
and having an. impedance at signal frequencies 
which is a small fraction of the impedance of said 
beam. , 

6. A cathode-ray signal-generating tube com 
prising an elongated evacuated envelope, an elec 
tron gun disposed in one end of said envelope for 
generating and accelerating a stream of electrons 
and focusing it into a beam, a photosensitive tar 
get electrode in the path of the electron beam and 
adapted to have an image of a scene projected 
thereon, said target comprising a layer of con 
ductive material and a thin coating thereon on 
the side facing said electron gun, said coating 
consisting essentially of a refractory metallic 
compound of an element of the oxygen-sulphur 

' subgroup having a high coe?icient of photocon 
ductivity, an anode disposed to collect secondary 
electrons emitted by said target, means for de 
?eeting said beam to scan the image projected 
on said target, and an output circuit intercon 

necting sald'ianode-and said conductive layer and 
having an impedance at signal frequencies which 
is a small fraction of the impedance of said beam. 

7. A cathode-ray signal-generating tube com 
prising an elongated evacuated envelope, an elec 
tron gun disposed in one end of said envelope for 
generating and accelerating alstream of electrons. 
and focusing it into a beam, a photosensitive 
target electrode in the path of theelectron beam 
and adapted to have an image of “a scene pro 
jected thereon, said target comprising a layer of 
conductive material and a thin coating thereon 
consisting essentially of a refractory metallic 
oxide having a high coefficient of photoconduc 
tivity, an anode disposed to collect‘ secondary 
electrons emitted by said target, means for de 
?ecting said‘ beam to scan the image projected 
on said target, and an output circuitintercon 
necting said anode and said conductive layer 
and having an impedance at signal frequencies 
which is a small fraction of the impedance of 
said beam. ' 

B. A cathode-ray signal-generating tube com 
prlsing an elongated evacuated envelope, an elec 
tron gun disposed in oneisqend of said envelope 
forv generating and accelerating a stream of elec 
trons and focusing it into a beam, a photosensitive 
target electrode in the path of the electron beam 
and adapted to have an image of a scene pro 
jected thereon, said target comprising a layer of 
conductive material and-a thin coating thereon 
consisting essentially of a refractorymetallic sul 
phide having a high coe?icient of photoconduc 
tivity, an anode. disposed to collect secondaryelec 
trons emitted by said‘ targehineans for de?ecting 
said beam ‘to scan the image projected on ‘said 
target, and an output circuit interconnecting said 
anode and said conductive layer and having an 
impedance at signal frequencies which is a small 
fraction of the impedance of said beam. 

9. A cathode-ray signal-generating tube com-, 
prising an elongated evacuated envelope, an elec 
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tron gun disposed in one end of said envelope’ 
for generating and accelerating'a stream of elec 
trons and focusing it into a beam, a photo 
sensitive target electrode in the path of the elec-‘ 
tron beam and adapted to have an- image of; a 
scene projected thereon, said target comprisingv 
a layer of conductive material and a thin coat 
ing thereon consisting essentially of a refractory 
zinc sulphide having a high coe?lcient of photo 
conductivity, an anode disposed-to collect sec 
ondary electrons emitted by said target, means 
for de?ecting said beam to scan the image pro— 
jected on said target, and an output circuit inter 

45 50 

connecting said anode and said conductive layer ‘ 
and having an impedance at" signal frequencies 
which is a small fraction of the impedance of said 
beam. 

10. A cathode-ray signal-generating tube com 
prising an elongated evacuated envelope enlarged 
at one end, an electron gun disposed in one end of 
said envelope for generating and accelerating a 
stream of electrons and focusing it into a beam, 
a conductive ?rst coating on the inside enlarged 
end surface of said envelope, said coating being 
at least semitransparent, and a second coating 
of photoconductive material superposed on said 
?rst coating, said coatings constituting a cathode 
ray target electrode and adapted to have an im 
age of a scene projected thereon from a direction 
opposite to that of said electron gun, an anode 
disposed to collect?secondary electrons emitted by 
said target, means for de?ecting said beam to 
scan the image projected on said target, and an 
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6 
output circuit interconnecting said anode and 
said. conductive layer and having an impedance 
at signal frequencies which is a small fraction 
of the impedance of said beam. 

11. A cathode-ray signal-generating tube com-I 
prising an elongated evacuated envelope enlarged 
at one end, ‘an electron gun disposed in one end of 
said envelope for generating and accelerating a 
stream of electrons and focusing it into a beam. 

10 a thin metallic ?lm deposited on the inside en 
larged end surface of said envelope. said ?lm 
being at least semitransparent, and a thin coating 
of homogeneous material disposed thereon having 
a high coemcient of photoconductivity, said ?lm 

15 and coating constituting a cathode-ray target 
electrode and adapted to have an image of a scene 
projected thereon from a direction opposite to 
that of ‘said electron gun, an anode disposed to 
collect secondary electrons emitted by said tar 
get, means for de?ecting said beam to scan the 
image projected on said target, and an output 
circuit interconnecting said anode and said con 
ductive layer and having an impedance at signal 
frequencies which is a'small fraction of the im 

25 pedance of said beam. 

‘CERTIFICATE OF CORRECTION. 
Patent No. 2,169,8h0. 

2,169,840 
12. A cathode-ray signal-generating tube com 

prising an elongated evacuated envelope enlarged 
at one end, an electron gun disposed vin one end 
of said envelope for generating and accelerating 
a stream of electrons and focusing it into a beam, 
an opaque coating on the enlarged end surface of 
said envelope having a rectangular‘window, a thin 
metallic ?lm deposited ‘on said inside end sur 
face and coextensive with said ‘window, and a thin 
coating of homogeneous refractory material dis 
posed on said metallic ?lm and having a high co 
efficient of conductivity, said ?lm and its coating 
constituting a cathode-ray target electrode and 
adapted to have an image of a scene projected 
thereon from" a direction opposite to that of said 
electron gun, an anode disposed to collect sec 
ondary electrons emitted by said target, means 
for de?ecting said beam to scan the image pro 
jected on said target, and an output circuit inter- ' 
connecting said anode and said conductive'layer 
and having an impedance at signal frequencies 
which is a small fraction of the impedance of 
said beam.‘ 

' ' HAROLD M. LEWIS. 
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RUDOLF c. HERGENROTHERL 25 

August 15, 1959. 
HAROLD M. LEWIS, ET AL. 

It is hereby certified that error appears in the printed specification 

of the above ‘numbered patent requiring correction as follows: 
Page 5, sec- 

0nd column, line 52, for the word "photoelectric" read photoelectronic; 
page‘ h, second column, line 55, page 5, 

59, same page, second column, lines LL, 25, bland 60 
first column, lines 1, 20, )l0 and 

', page 6, first column, 
line .5, and second column, line 1, claims 2‘to 12 inclusive, after "A" in 
sert television signal-generating system including E; Page LL, second column, . 
line 58-59, page 5, first column, lines ii, 25, 
0nd column, lines 7,‘ 26-27, til-t5 and 6h, 
second column, 

connec ted" read interconnecting; 

line 5, claims 21:0 12 inclusive, after "electrons" 
of constant intensity; page 14., second column, 

_ iii-Lib, and 62, same page, see 

page 6, first column, line 9, and 

insert 

line 72 ,-claim_2_, for "inter 
and that the said Letters Patent should be 

read with this correction therein that the same may conform to the record 
of the case in the Patent Office. 

Signed and sealed this 5th ‘day of" December, A. D. 1959. 

(Seal) 
Henry Van Arsdale, 

Acting Commissioner of Patents. 


