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1. 
This invention relates generally to electro 

optical apparatus and more particularly to elec 
tronic television image tubes. 
According to conventional practice, numerous 

optical arrangements have been employed here 
tofore for increasing the photo efficiency of elec 
tronic television image analyzing and image re 
producing tubes. As is well known, each type of 
image tube functions to translate energy from 
one form to another. For this purpose each of 
these tubes utilizes an energy translating elle 
ment. In an image analyzing tube of the dis 
sector type the energy translating element is a 
photoelectric cathode, whereby light energy is 
translated into electronic energy. In the icono 
scope and orthicon types of image analyzing tubes 
the energy translating elements are mosaic sur 
faces, whereby light energy is translated into 
electronic energy. In an image reproducing tube 
the energy translating element is a fluorescent 
screen, whereby the electronic energy which im 
pinges thereon is translated into light energy. 
In television image tubes, whether they be 

analyzers or reproducers, it is desired to utilize 
the available light as efficiently as possible. For 
the present consideration image analyzing tubes, 
of which a dissector tube is taken as an exam 
ple, will be spoken of specifically, but it will be 
understood that the statements made herein will 
be equally applicable to other types of image 
analyzing tubes and to image reproducing tubes 
as well, for the reason that the optical problems 
are substantially similar. The Only difference is 
that, in the case of the analyzing tube, the prob 
lem is to project the maximum quantity of light 
reflected from the subject upon the photoelectric 
cathode or mosaic, while, in a reproducing tube, 
the problem is to project the maximum quantity 
of light emitted by the fluorescent screen onto the 
viewing screen. 

For maximum photo efficiency the optical sys 
tem employed with a television image tube must 
have the optimum light gathering property com 
patible with the limitations imposed by the char 
acteristics of the tube. The light gathering prop 
erty of an optical system, such as a lens, is di 
rectly proportional to the square of the diameter 
of the lens aperture and is inversely proportional 
to the square of the distance which the light must 
travel from the lens to the focal plane. Thus, in 
a given interval of time, the ratio of the focal 
length of a lens to the diameter of the lens ap 
erture is a measure of the light which may be 
projected upon a dissector tube cathode located 
in the focal plane of the lens. Therefore, it fol 
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lows that, in a given interval of time, the smaller 
this ratio can be made the greater will be the 
light which is incident upon the cathode to form 
the Optical image. This ratio is commonly known 
as the f/number of the lens and designates the 
rapidity or speed thereof, the lower f/numbers 
being applied to the faster lenses. . w- 
With tubes having opaque energy translating 
lements, the optical systems which have been 
tilized heretofore have consisted of a lens or 

a system of lenses, necessarily disposed externally 
of the tubes by reason of the requirement that 
the scanning apparatus have unobstructed access 
to the Sensitized surface of the energy translat 
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ing element. Consequently, the aperture and fo 
callength of such a lens are limited by the phys 
ical dimensions of the tube. The tube dimen 
sions are determined primarily by considerations 
such as the focusing and scanning arrangements 
required for the operation of the tube. Hence, 
it is seen that the minimum f/number of the op 
tical system is fixed by the tube dimensions. For 
example, in a dissector tube, the fastest practi 
? lens which may be used successfully is an f/2.5 
enS. 
In the operation of television image tubes the 

time during which an optical image is projected 
onto the energy translating element is deter 
mined by the frame scanning frequency. By 
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reason of this limitation, only a relatively small 
quantity of light may be projected upon the 
photoelectric cathode of a dissector tube to form 
the optical image thereon, when prior art optical 
arrangements are used. Since the exposure time 
of the cathode is limited by the frame scanning 
frequency, the only possible way of projecting 
more light upon the cathode is by utilizing an op 
tical System having a speed greater than f/2.5. 
As previously indicated, such an expedient is pro 
hibited where the optical system consists of a 
lens disposed exteriorly of a tube having an 
Opaque Cathode, 
There remains, however, the alternative of dis 

posing the optical system adjacent the end of the 
tube in which the energy translating element is 
located. By this means it is possible to shorten 
the focal length of the lens sufficiently, so that 
it may be placed in such relative proximity to 
the cathode that the distance required for the 
light to travel from the lens to the cathode is 
shortened materially. Such an arrangement per 
mits the use of a much faster lens, say, for ex 
ample, an f/1.5 lens. Since the quantity of light 
projected onto the cathode varies inversely as 
the square of the f/number, it is seen that, by 



the use of an f/.5 lens, it is possible to project 
approximately three times as much ight onto the 
photoelectric cathode than is possible with an 
f/2.5 lens. 
There, is, however, a disadvantage to this lat 

ter type of arrangement in that it requires the use 
of a translucent energy translating element. 
This, of course, is required since the light from 
the television subject is projected Onto One sur 
face of the cathode, while the electron image must 
be formed on the oppositeside whereby to permit 
scanning thereof. It is well known that trans 
lucent structures of this character are difficult to 
form since they must be thin enough to render 
them semi-transparent and the photoelectric 
layer must be of uniform thickness in order not 
to introduce distortions. Obviously, a structure 
meeting these requirements has a low photo effl 
ciency. As a result the gain in efficiency which is 
obtained by the use of the faster lens system is 
substantially counterbalanced by reason of the 
light loss introduced by the employment of the 
translucent energy translating element. 

In view of the limitations and disadvantages of 
the attempts which have been made heretofore 
to increase the photo efficiency of a television 
image tube by means of optical systems disposed 
externally of the tube, it is apparent that any ar 
rangement of this character will not produce an 
increase in efficiency sufficient ordinarily to ren 
der the use there0f of much practical value. 

It is an object of the present invention, there 
fore, to provide an electro-Optical device in which 
there is incorporated an optical system, whereby 
to increase the photo efficiency of the device, 
Another object of the invention is to provide 

a television image tube incorporating an optical 
System having large light gathering properties, 
whereby to increase the photo efficiency of the 
tube. 

Still another object of the invention is to pro 
Wide a novel television dissector tube having an 
opaque photoelectric cathode and incorporating 
a faster optical system than possible of use here 
tofore, whereby to increase the photo efficiency of 
the dissector. . 

Another object of the inventoin is to provide 
an improved iconoscope having an opaque mosaic, 
and incorporating an optical system of a charac 
ter to permit orthogonal scanning of the mosaic. 
Another object of the invention is to provide 

an improved cathode ray tube having an optical 
System of a character suitable to enable the use 
of an Opaque fluorescent Screen. 
Another object of the invention is to provide 

an improved projection tube having an opaque 
screen, upon which is formed, without keystone 
distortion, the optical image to be projected, and 
also having incorporated therein an optical sys 
tem for use with such a screen, whereby an en 
larged image may be projected upon a viewing 
SC'ee, N. V 

One optical system which possesses the charac 
teristics required to increase the photo efficiency 
of a television image tube utilizing an opaque 
energy translating element is the so-called 
Schmidt optical system. Such a system has been 
employed heretofore in connection with astro 
nomical telescopes and cameras. Briefly, such 
a System comprises a spherical reflector, opposite 
to which there is disposed in spaced relation, a 
lens having a configuration suitable to correct for 
the spherical aberration of the reflector. Approx 
imately midway between the reflector and the cor 
recting lens in the focal plane of the reflector, 
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4 
there is located a spherical member having its 
surface disposed parallel to the surface of the re 
fiector. In the case where the system is employed 
in a telescope, the surface of the focal plane mem 
ber is the screen upon which the image is pro 
jected and from which it may be viewed. In the 
case where the system is used with a camera, a 
photographic film is disposed in the focal plane 
Of the reflector. 
AS is well known, the Schmidt optical system 

has a large light gathering property. Conse 
quently, it may be used advantageously for appli 
cations requiring a wide-angle coverage together 
with an extremely small f/number. For example, 
a Schmidt optical system having a speed of f/.5 
may be constructed. Thus, the use of such an 
Optical System in combination with a dissector 
tube, for example, will increase the photo effi 
ciency thereof to a marked degree over that ob 
tainable with an f/2.5 lens, as in prior art sys 
tems. Since the light gathering property of an 
Optical System varies inversely as the square of 
its f/number, it is seen that, by using a system 
having a Speed of f/.5 instead of a system having 
a speed of f/2.5, the light which is incident upon 
the photoelectric cathode of a dissector tube is 25 
times greater in the former case than it is in the 
latter case. 
In accordance with the present invention, there 

is provided, in all of the embodiments disclosed 
herein, an evacuated envelope having a body por 
tion and a stern portion affixed thereto. Adjacent 
to the wall of the body portion connecting with 
the stem portion, and within the envelope, there 
is provided an inwardly facing concave reflecting 
surface. Preferably, this surface is spherically 
shaped and may be formed on the inside of a 
Spherically shaped envelope wall. An aperture is 
formed in this surface to permit communication 
between the body and the stem portions of the 
tube. The Wall of the body portion, opposite to 
the wall adjacent to the reflecting surface, is 
transparent and may be in the form of a lens 
which has a configuration suitable to correct for 
the Spherical aberration of the reflecting surface. 
The Correcting lens alternatively may be located 
externally of the envelope adjacent the transpar 
ent wall. There also is provided, within the enve 
lope, an energy translating element having a con 
vex surface, which also is preferably spherically 
shaped and arranged parallel to the reflecting 
surface. The energy translating element of the 
tube is located between the correcting lens and the 
reflecting surface in the body portion of the tube. 
This element has a surface area, which is small 
relative to the Surface area of the reflecting sur 
face. The energy translating element is disposed 
in alignment with the aperture formed in the 
reflecting Surface. 
There is mounted in the stem portion of the 

tube, electronic apparatus for cooperative opera 
tion with the energy translating element. Also, 
there is disposed adjacent to the stem portion of 
the tube envelope, suitable apparatus for effecting 
focusing and Scanning, whereby to enable the 
electronic apparatus to perform its function. 
Also, Suitable electrical connections are made 
through the tube envelope to the apparatus 
mounted herein. 
More specifically, in accordance with one of 

the illustrated embodiments of the invention, 
there is provided an image tube of the dissector 
type. In this form of the invention, the energy 
translating element is a photoelectric cathode. 
The electronic means mounted in the stem por 
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tion of the tube envelope is an electron multiplier. 
In accordance with another of the illustrated 

embodiments of the invention, the energy trans 
lating element is a mosaic Surface. The elec 
tronic means mounted in the stem portion of the 
tube envelope is an electron gun, 
In accordance with still another illustrated em 

bodiment of the invention, the energy translating 
element is a fluorescent Screen. As in the imme 
diately preceding instance, the electronic means 
is an electron gun. 
The focusing and scanning apparatus utilized 

in connection. With a television image tube in 
accordance with the instant invention, may be 
electromagnetic and/or electrostatic, as desired. 

For a better understanding of this invention 
together With other and further objects thereof, 
reference is had to the following description taken 
in connection with the accompanying drawings 
and its scope will be pointed out in the appended 
claims. 

in the accompanying drawings: 
Fig. 1 is a sectional view of a dissector image 

analyzing tube embodying the invention; 
Fig. 2 is a sectional view of an iconoscope or 

OrthicOn image analyzing tube embodying the in 
vention; and, 

Fig. 3 is a sectional view of a cathode ray tube 
embodying the invention. 

Referring now to Fig. 1 of the drawings, there 
is illustrated a dissector tube having a glass enve 
lope surrounding the main or body portion of 
the tube and a stem portion envelope f2. The 
space enclosed by the envelopes is evacuated. 
One end wall 3 of the body portion of the tube 
is spherically shaped so that a concave surface is 
formed facing inwardly of the tube. The wall 
3 is provided with a centrally disposed aperture, 
whereby to provide communication between the 
body and stem portions of the tube. The opposite 
end wall is formed by a transparent lens 4, the 
inner surface of which is flat and the outer sur 
face of which has a configuration suitable to 
correct for spherical aberration. The center of 
curvature for the wall 3 is located approximately 
at the center of the lens 4. 
A tubular supporting member 5, which may be 

glass, a ceramic, or other suitable material, is 
mounted in the center of the correcting lens 4. 
One manner of mounting the Supporting member 
in the lens is as illustrated herein. A centrally 
disposed opening is formed in the lens and the 
supporting member 5 is inserted therein. At its 
outer end, which is open, the tube 5 is provided 
With a flange 6 which may be Welded or fused to 
the outer surface of the lens 4. The tubular 
supporting member 5 is provided at its inner end 
with a bead St. 
A thin metallic rod or stiff wire 8 extends from 

the outside of the tube through the bead. At 
its inner end, the rod 8 supports a plate 9 of 
metal, such as silver. The surface of the plate is 
spherical and has the same center of curvature 
as the wall 3. On top of the backing plate 9 
is a layer of photoelectric material 20, deposited 
by evaporation or similar process. This structure 
then constitutes a photoelectric cathode to which 
an electrical connection is made by the rod 8 
attached to the backing plate 9. The cathode 
is located approximately midway between the 
center of the lens f4 and the inside of the enve 
lope wall 3. 
A layer of light-reflecting material 2 f is de 

posited on the concave spherical surface of the 
envelope wall 3. Preferably, this material is 
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6 
gold so that the surface formed is a good re 
flector of invisible light rays, such as the infra 
red rays. However, other materials such as sil 
ver may be employed with substantially equal 
facility within the scope of the invention. The 
reflecting surface 2 is deposited on the glass 
wall by Sputtering or any other suitable process. 
An electrical connection 22 is made to the re 

flecting surface 2 and may be extended through 
the tube envelope as shown, or in any other 
well known manner. 
An electromagnetic focusing coil. 2 is mounted 

on the outside of the stem portion envelope 2 
at a point adjacent to the spherically shaped 
end wall 3. Horizontal and vertical deflecting 
coils 25 and 26 respectively, are mounted co 
centrically adjacent to the focusing coil so that 
they also surround the stem portion envelope 82. 
A metallic conducting coating 2 is formed by 

sputtering or other suitable process upon the 
inner surface of the stem portion envelope 2. 
This coating forms a so-called second anode and 
extends from a point adjacent to the aperture in 
the curved envelope wall 3 to a point beyond 
the scanning coils 25 and 26. V 
An electron multiplier is mounted in the end 

of the tube stem. The multiplier consists of a 
cylindrical metallic shield 28 which is supported 
by the press portion of the tube stem. The other 
end of the shield is closed, with the exception 
of a Small centrally disposed aperture 29. This 
end of the shield extends slightly within the 
end of the second anode wall coating 2 and 
may be electrically connected thereto if desired, 
as indicated, by the conductor 3. The multi 
plier electrodes are Supported by suitable means 
(not shown) within the shield 28. These elec 
trodes include a plurality of secondary electron 
emissive elements which are illustrated herein 
as Conventional box type electrodes, such as 32. 
The number of these electrodes illustrated is 
merely for the purpose of describing the essen 
tial components of this embodiment of the in 
vention. The number of multiplier secondary 
emissive electrodes which will be necessary for 
any particular use of the device embodying this 
invention will depend upon that particular use. 
Also, the forms of these electrodes is merely for 
illustrative purposes and this disclosure is not 
intended as a limitation of the invention. The 
electron multiplier also includes a grid collector 
member 33 disposed between the next-to-the last 
multiplier stage and the last stage which come 
prises an anode 34. 

Suitable electrical connections such as 35 are 
made through the press portion of the tube stem 
to the various components of the electron multi 
plier. 

Referring now to the Operation of the embodi 
ment of the invention illustrated in Fig. 1, it 
will be assumed that light which is reflected 
from a subject is directed from the left as viewed 
in this figure, through the correcting lens plate 
14. The light which enters the main body por 
tion of the tube through the lens 4 is directed 
onto the spherically shaped reflecting surface 2 
by which it is reflected onto the parallel but 
Smaller Surface of the photoelectric cathode 28. 
Thus, there is projected onto the cathode 2G an 
optical image. The light energy which is directed 
onto the photoelectric cathode is translated into 
electronic energy, whereby an electron image cor 
responding to the optical image is formed. The 
electron image is focused by means of the coil 
24 into the plane of the aperture 29 formed in 
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the multiplier shield 28. The horizontal and 
vertical scanning coils 25 and 26 function con 
ventionally to scan the electron image, whereby 
the electronic energy which is directed into the 
multiplier is amplified to generate the television 
video signals in a well known manner. 

Referring now to Fig. 2 of the drawings, there 
is illustrated an iconoscope or orthicon embodi 
ment of the invention. In this figure, partis cor 
responding to similar parts of the apparatus 
illustrated in Fig. 1 are given the same charact 
ters of reference. In the present figure there is 
illustrated a different type of supporting struc 
ture for the energy translating element, a differ 
ent means for focusing and scanning, and a dif 
ferent electronic means cooperatively arranged 
with the energy translating element. The cor 
recting lens plate 36 is similar to the lens 4 of 
Fig. 1 except that the outer surface is flat and 
the inner surface curved. 
In the main body portion of the envelope 

a spider-like supporting structure may be em 
ployed. As illustrated herein, this structure com 
prises a plurality of small stiff wire members 
such as 37 and 38, the outer ends of which may 
be inserted in suitable recesses formed in the 
walls of the envelope . The ends of the Sup 
porting members 37 and 38 may be anchored in the envelope by fusing, cementing, or other suit 
able means. It is to be noted that this specific 
structure and the specified means of attaching it 
to the tube envelope are merely illustrative, since 
it is considered to be obviously within the Scope 
of the invention to provide an equivalent struc 
ture of this form which may be anchored in any 
other Well knoWn aller, 
Each of the supporting members 37 and 38 is 

angularly formed at the inner end thereof and 
serves to support the energy translating element. 
This element may be formed by attaching a suit 
able metallic backing plate 39 in any well known 
manner to the inner ends of the supporting men 
bers 38. The configuration of the backing plate 
is convex on the side thereof facing the reflecting 
surface 2 and is parallel thereto. A mosaic Sur 
face 4 may be applied to the spherically convex 
surface of the backing plate 39 by evaporation or 
other conventional process. A conductor 42 may 
be attached to the backing plate 39 as shown and 
passed to the outside of the tube through a suit 
able seal formed in the central portion of the correcting lens 36. 
A conventional electron gun, electrostatic 

focusing apparatus, and electrostatic deflecting 
systems are mounted in the stem portion en 
velope f2. The electron gun comprises a 
thermionic cathode electron emitter 43 which is 
heated by a flament 44. The gun also includes 
a grid like structure 45 and a first anode 46, the 
latter of which is arranged for cooperative Op 
eration with the second anode 27, which is in the 
form of a wall coating on the tube envelope. The 
anodestructure is for the usual purpose of focus 
ing the electron beam. The deflecting system 
comprises a pair of horizontal deflecting plates 
47 and a pair of vertical deflecting plates 48. 
Electrical connections to the electrodes mounted 
in the stem portion of the tube are made through 
the press portion of the stem, as shown. 

Referring now to the operation of the embodi 
ment of the invention illustrated in Fig. 2, it will 
be assumed, as in the previous instance, that light 
which is reflected from a subject. is directed 
through the lens plate 36 from the left, as viewed 
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8 
the spherical surface 2, forms an optical image 
on the mosaic surface. 4, whereby the light 
energy is translated into electronic eneregy and 
creates an electrostatic charge image on the 
mosaic surface. In the case that such a tube is 
used as an iconoscope, a high velocity electron 
beam is caused to scan the mosaic surface under 
the control of the illustrated scanning apparatus. 
The television video signals thereby generated 
are applied to conventional amplifying apparatus 
(not shown) by means of the conductor 42 con 
nected to the backing plate 39. In the case where 
the tube is to be employed as an orthicon, the 
mosaic surface 4 is scanned by a relatively low 
velocity electron beam in a well known manner 
effected by suitable modification of the deflecting 
system and the voltages applied thereto. 

Referring now to Fig. 3, there is illustrated a 
cathode ray image reproducing tube embodying 
the present invention in a different form. As 
many of the elements of this modification that 
correspond with similarly illustrated elements of 
either of the previously described modifications 
are given like characters of reference. In this 
form, only the spherical reflector and the energy 
translating element are enclosed within the 
evacuated envelope. The spherical abberation 
correcting lens is used as in previously described 
modifications, but in this case it is supported, in a 
manner which is to be described, exteriorly of the image tube envelope. 
The tube is provided with an envelope having 

a main body portion 49 and a stem portion 2. 
In this form of the invention the envelope portion 
49, forming the body of the tube, may be made 
substantially cylindrical and provided with end 
walls 5 and 52. 
A spherically shaped supporting member 53 for 

the reflector is mounted adjacent, but in Spaced 
relation, to the end wall 5 which communicates 
through a centrally disposed opening with One 
end of the stem portion envelope 2. The re 
flector support 53 is mounted in the tube by 
means of an annular member 54 which engages 
the periphery of the reflector support. At Suit 
able points around the outer periphery of the 
annular member 54, there is provided a plurality 
of projecting lugs such as 55. These lugs may 
be inserted in Suitable recesses formed in the en 
velope 49 and anchored therein by any known 
means. The spherically concave inwardly facing 
surface of the reflector support 53 is provided 
with a reflecting surface 56 which preferably is 
metallic and which may be applied in the manner 
described. Additionally, the reflector is provided 
with a centrally disposed aperture whereby to 
permit communication between the main body 
and stem portions of the tube. 
The end wall 52 is an optically plain trans 

parent member and is provided with a relatively 
Small centrally disposed convex surface which is 
parallel to the reflecting surface 56. A metallic 
opaque backing plate 9 is formed on the convex 
surface of the end plate 52 by any well known 
process. A fluorescent screen 57 is formed on the 
convex surface of the backing plate 9 so that the 
Surface thereof also is parallel to the reflecting 
surface 56. 

Externally of the tube a correcting lens plate 
58 is supported parallel, and in spaced relation, 
to the end wall 52 of the tube. In this case both 
surfaces of the lens are similarly curved. The 
structure for supporting the correcting lens plate 
58 in its proper relationship with the tube ele jin this figure. This light, when reflected from 75 ments, including the reflecting surface 56, con 
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sists of an annular member 59 having substan 
tially the same diameter as the outside diameter 
of the envelope 49. A plurality of legs such as 
6 are affixed to the annular member 59 at suit 
able spaced points about the periphery thereof. 
The legs preferably extend in both directions 
from the member 59 and are provided with 
angular terminating portions such as 62 and 63. 
The end of the leg 6 terminating in the angular 
portion 62 extends to a sufficient extent along the 
tube envelope 49 to provide a firm engagement 
therewith. The correcting lens 58 is supported 
by the other angular projections, such as 63, to 
which it is affixed in any well known manner. 
An electrical connection may be made to the 

reflecting surface 56 as in the other embodiments 
of the invention or, if desired, this surface may 
be connected to the anode wall coating 2 in any 
conventional manner, such as by a conductor 68. 
A conventional electron gun is mounted in the 

stem portion envelope 2 for cooperative opera 
tiOn with the fiuorescent screen 57. The electron 
beam is focused electrostatically by the anodes 
2 and 46. Deflection is effected electromagnet 
ically by coils 25 and 26. 

Referring now to the operation of the modifica 
tion of the invention illustrated in Fig. 3, it is 
assumed that the device is to be used as an image 
reproducing tube, whereby an enlarged image 
may be projected upon a viewing screen. The 
television signals are applied conventionally to 
the electron gun and the electron beam thus 
formed is scanned over the surface of the fluo 
rescent screen 57 under the control of the deflec 
tion coils 25 and 26. The electronic energy is 
translated by the screen 57 into light energy, 
thereby to produce an optical image. The light 
forming this image is reflected by the reflecting 
surface 56 and is projected through the wall 52 
and the lens 58 onto the viewing screen where it 
appears in enlarged dimensions. 
To those skilled in the art, it will be apparent 

that an image tube according to this invention 
p0SSeSSes numerous advantages, irrespective of 
the type of tube. In all types of tubes the photo 
efficiencies thereof are increased to a marked de 
gree. Also, tubes embodying the invention permit 
the use of solid or opaque energy translating ele 
ments with all of their inherent advantages. . 

In a dissector tube, in addition to increasing 
the photo efficiency thereof, it permits the for 
nation of the optical image upon an opaque 
photoelectric cathode without having some of the 
light intercepted by the scanning and multiplier 
apparatus. 

In an iconoscope or orthicon, it obviates the 
necessity of angular scanning. The mosaic may 
be Scanned Orthogonally and thus there is elimi 
nated the heretofore employed arrangements for 
making a correction for the so-called keystone or 
perspective distortion. 

In a reproducing tube of the cathode ray type, 
the provision of a metallic backing plate for the 
fiuorescent Screen obviates the necessity of pro 
viding a wall coating to collect the secondary 
electrons emitted by the screen when this mem 
ber is bombarded by the electron stream from the 
gun. The photo efficiencies of such prior art 
devices have always been limited by this arrange 
ment. In the present arrangement the second 
ary electrons are collected immediately by the 
screen backing plate which is operated at a suit 
ably high positive potential with respect to the 
gun cathode for this purpose. Also, the present 
arrangement permits the screen to be scanned 
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10 
orthogonally, whereby keystone distortion of the 
image is eliminated. 

Also, a receiver projection tube in accordance 
with the instant invention has the advantage 
that it requires no focussing after installation. 
During construction the components may be pre 
cisely arranged in the tube and thus the pro 
jected image is always in focus. Consequently, 
tubes of this character may be replaced easily by 
any unskilled person. 
The photo efficiency of a television image tube, 

or other device embodying the invention, not only 
is increased by the described arrangement, but 
also is maintained constant by reason of the fact 
that the concave light-reflecting member is sealed 
within an evacuated envelope. Thus, the reflect 
ing Surface is not subject to deterioration from 
Such causes as dust, for example. 

It should be noted that it is immateria whether 
the outer, inner or both surfaces of the correct 
ing lens be curved, So long as this member Suit 
ably compensates for the aberration of the 
reflecting member, whereby an undistorted image 
is formed. 
While there has been described what, at pres 

ent, is considered the preferred embodiment of 
the invention, it will be obvious to those skilled 
in the art that various changes and modifica 
tions may be made therein. Without departing 
from the invention, and therefore, it is 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: 
1. A television dissector tube comprising, an 

envelope having a transparent wall, a concave 
reflecting member in said envelope facing said 
transparent Wall, a convex photoelectric cathode 
in said envelope disposed in spaced parallel re 
lationship to said reflecting member, an electron 
multiplier in said envelope disposed in cooperative 
relationship to said cathode, means for effecting 
an electron flow from said cathode to said multi 
plier, and means for deflecting said electron flow 
periodically in two dimensions according to a 
predetermined scanning pattern. 

2. A television dissector tube comprising, an 
envelope having a transparent wall, a spherical 
reflecting member in said envelope facing said 
transparent wall, a lens to correct for spherical 
aberration of said reflecting member disposed in 
Spaced relation to and facing said reflecting 
member, a spherical photoelectric cathode dis 
posed in said envelope and having the spherical 
Surface thereof parallel to and facing said re 
flecting member, an electron multiplier in said envelope disposed in cooperative relationship to 
Said cathode, means for effecting an electron 
flow from said cathode to said multiplier, and 
means for deflecting said electron flow with re 
Spect to said multiplier periodically in two dimen 
sions according to a predetermined scanning 
pattern. - 

3. A television dissector tube comprising, an 
envelope having a body portion and a stem por 
tion, said body portion having a transparent wall, 
a Spherical reflecting member in said body por 
tion facing said transparent wall, a lens to correct 
for spherical aberration of said reflecting mem 
ber formed in said transparent wall, a spherical 
photoelectric cathode disposed in said envelope 
between said reflecting member and said trans 
parent wall and having the spherical surface 
thereof. parallel to and facing said reflecting 

5 member, an aperture formed in said reflecting 
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member adjacent to the stem portion of said 
envelope, an electron multiplier mounted in said 
stem portion, and electromagnetic focusing and 
scanning means disposed adjacent to said electron multiplier. 

4. A television dissector tube comprising, an 
envelope having a body portion and a stem por 
tion, said body portion having two oppositely 
disposed walls, an inwardly facing spherical re 
flecting member formed in one of said walls, a 
lens to correct for spherical aberration of said 
reflecting member formed in the other of said 
walls, a spherical photoelectric cathode disposed 
in said envelope between said walls and having 
the spherical surface thereof parallel to and 
facing said reflecting member, an aperture formed 
in said reflecting wall member to provide com 
munication between the body and stem portions 
of said envelope, an electron multipiler, mounted 
in said stem portion, and an electromagnetic 
focusing coil and electromagnetic scanning coils 
surrounding said stem portion. 

5. A television dissector tube comprising, an 
envelope having a transparent wall, a COncave 
reflecting member in said envelope facing said 
transparent wall, a photoelectric cathode in Said 
envelope disposed in Spaced relationship to and 
facing said reflecting member, an electron multi 
plier in said envelope disposed in cooperative re 
lationship to said Cathode, a shielding anode 
around said multiplier and having a scanning 
aperture formed therein for communication be 
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2 
tween said cathode and said multiplier, and means 
for deflecting over said aperture an electron image 
produced by said cathode representing an optical 
image projected onto said cathode by means of 
said reflecting member. 
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