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Philo T. Farnsworth, Fort Wayne, Ind, assignor 
to Farnsworth Television and Radio Corpora 
tion, a corporation of Delaware 

V- Application March 11, 1940, Serial No. 323,277 

(C. 250 166) 3 Claims. 
This invention relates to television picture sig 

nal generating tubes and particularly relates to 
signal generating tubes of the image dissector 
type. 
Image dissector tubes conventionally used com 

prise an evacuated cylindrical envelope having a 
plane optical window at one end thereof and in 
cluding a photoelectric cathode adapted to have 
an optical image focused thereon at the opposite 
end. Electron-optical lens means are provided 
for producing an electron image corresponding 
to at least a portion of the optical image in a 
plane within the evacuated envelope as well as 
deflecting means for scanning the electron image 
in two dimensions. . A tubular metallic shield is 
disposed at the end of the envelope near the 
optical Window between the latter and the photo 
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electric cathode, and is so arranged that its axis 
intersects the longitudinal axis of the evacuated 
envelope. This shield has a minute Scanning 
aperture facing the photoelectric cathode and is 
positioned in the plane of the electron image. 
When the electron image is scanned across the 
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scanning aperture, electrons of an elemental area . 
of the electron image corresponding in * size to 
the scanning aperture pass therethrough and 
enter the space within the tubular shield. Inside 
the tubular shield there is provided an electron 
collector disposed either directly in back of the 
scanning aperture or at the output end of an elec 
tron multiplier, which amplifies by secondary 
emission the electron stream passing the scan 
ning aperture. The electron collector is con 
nected to an output circuit in which a train of 
television picture signals is developed. Such tubes 
are well known in the art and their fundamental 
operating principles are disclosed in the United 
States Patents No. 1773,980, No. 1970,036 and No. 
1,968,330 granted to Philo T. Farnsworth. 
In the use of such image dissector tubes for 

transmission of pictures of persons or Outdoor 
scenes, an optical lens system of comparatively 
short focallength is used which is placed closely 
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adjacent to the optical Window of the image dis 
Sector tube. Since the tubular shield with the 
Scanning aperture is also close to the optical win 
dow it does not cast a shadow upon the photo 
electric cathode, although it is disposed in the 
path of the light, but merely detracts an inappre 
ciable amount of the light focused upon the cath 
Ode. However, when using the image dissector 
tube in connection with a moving picture pro 
jector for television transmission of moving pic 

...ture films, optical lens systems of longer focal 
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the apertured shield is therefore no longer closely. 
adjacent to the lens system and casts a shadow 
upon the photoelectric cathode of the dissector 
tube. It has been proposed to prevent the forma 
tion of such a shadow by arranging the dissector 
tube in such a manner with respect to the optical 
lens system of the moving picture projector that 
an angle is formed between the optical axis of the 
lens system and the longitudinal axis of the dis 
Sector tube envelope. However, in such an ar 
rangement portions of the optical image pro 
jected on the photoelectric cathode are defocused 
since the plane of the cathode is no longer per 
pendicular with respect to the optical axis of the 
lens System. In addition thereto the shape of the 
projected image becomes trapezoidal and a dis 
tortion of the image, commonly referred to in the 
art as keystone distortion, is introduced. 
Another measure for preventing a shadow to be 

Cast by the apertured shield upon the cathode is 
to displace the shield laterally so that its axis 
no longer intersects the longitudinal axis of the 
dissector tube envelope and is thereby placed out 
side of the light path. This arrangement, how 
ever, has the disadvantage that the electrical and 
magnetic fields for developing and deflecting the 
electron image are no longer symmetrical, which 
gives rise to distortion of the transmitted image. 

It is an object of the present invention, there 
fore, to provide a new and improved image dis 
Sector tube suitable for use in connection with 
moving picture projections for television trans 
mission of moving picture films. 

In accordance with the present invention there 
is provided a television picture signal generating 
tube comprising an evacuated envelope including 
a photoelectric cathode so positioned as to have 
an Optical image focused thereon. There are 
a LSO provided means COOperating With the Cathode 
When emergilized to produce an electron image cor 
responding to at least a portion of the optical im 
age in a plane remote from the cathode, and a 
means disposed in the plane of the electron image 
and in time path of the light of the optica image 
for intercepting all but a minute area of the elec 
tron image. A means for collecting the electrOnS 
of the minute area of the electron image is ar 
ranged outside the light path of the optical image 
to prevent casting of a shadow upon the photo 
electric cathode. 

For a better understanding of the invention, 
together with other and further objects thereof, 
reference is had to the following description, 

length must be used. In such an arrangement ss taken in connection with the accompanying 
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drawing, and its scope will be pointed out in th 
appended claims. 

In the accompanying drawing the single figure 
shows a schematic diagram of an image dis 
Sector tube embodying the present invention, 
connected in circuit for generation of television 
picture signals. 

Referring now more particularly to the single 
figure of the drawing, there is provided an evacu 
lated envelope having a plane optical window 2 
at One end thereof and including a plane photo 
electric Cathode 3 at the other end thereof. A 
lens System schematically indicated at 4 is pro 
vided to project an optical image of a moving 
picture film frame indicated by an arrow 5 upon 
the photoelectric cathode 3. A portion of the in 
ner wall of the evacuated envelope. is provided 
with a conductive coating 6 having a ring-shaped 
electrode 7 conductively connected thereto. The 
ring-shaped electrode is Supported by means of 
supporting rods 8 and 8A, the latter of which 
is extended to the exterior of the evacuated en 
velope through a Seal 9. 

For the purpose of supplying a unidirectional 
operating potential between the cathode 3 and 
the anode formed by Wall coating 6 and ring 
shaped electrode 7, there is provided a voltage 
divider O to whose terminals f and 2 a source 
of unidirectional voltage is connected in the po 
larity indicated in the drawing. 

For the purpose of forming an electron image 
corresponding to the optical image projected 
upon the cathode 3, there is provided a magnetic 
focusing coil 3 concentrically surrounding the 
evacuated envelope and to which a unidirec 
tional current is supplied by a battery 6, or 
any other suitable SOurce, by Way of a variable 
resistor 5. In Order to effect deflection of the 
electron image in two dimensions there are pro 
vided scanning wave generators 6 and 8 with 
Scanning coils 7 and 9 respectively, all of con 
ventional construction. A diaphragm of light 
transparent material 20 having a centrally lo 
cated scanning aperture 2 is disposed in the 
plane of the electron image and supported by the 
ring-shaped electrode 7 as shown. The dia 
phragm 20 can be made of any suitable light 
transparent material which is non-permeable to 
electrons, and preferably comprises a solid sheet 
of mica or glass provided with a central aper 
ture. 

electron emission the electrons passing through 
the Scanning aperture 2, there is provided an 
electron multiplier comprising a shield 22, a plu 
rality of secondary-electron-emitting electrodes 
23 and an electron collector 24. This electron 
multiplier is housed in a protrusion 25 of the 
envelope . The shield 22, secondary-electron 
emitting electrodes 23 and electron collector 24 
are held at increasingly positive steady poten 
tials by means of taps 26 arranged on the voltage 
divider f0, whereby the potential of shield 22 is 
the same as that of the cathode 3, and the po 
tential of the electron collector 24 is the same 
as that of the wall coating 6 and electrode 7. 
Taps 26 are connected by condensers 27 adapted 
to by-pass the television picture signal frequen 
cies. The opening of the multiplier structure is 
Covered by a screen 2A connected to the second 
secondary-electron-emitting electrode, thereby 
producing in cooperation with the shield 22 an 
electron-optical lens suitable for proper guidance 
of the electrons into the multiplier. 
The output circuit in which a train of tele 
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For the purpose of multiplying by secondary- . 
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2.264,630 
vision picture signals is developed comprises an 
output resistor 28 connected between the electron 
collector 24 and the positive terminal of the volt 
age divider 9, which latter is connected to 
ground. The television picture signals are de 
veloped across a pair of output terminals 29, 
coupled to the output resistor 28 by means of a 
coupling condenser 30. 

Referring now to the operation of the tube 
connected in circuit as described, an optical im 
age of the arrow 5, indicating an illuminated film 
frame of a moving picture film, is projected upon 
the photoelectric cathode 3 by means of the 
optical system Á3. An electron image correspond 
ing to at least a portion of the optical image is 
produced in the plane of the diaphragm 20 by 
the cooperation of the electrostatic accelerating 
field between the wall coating 6 and ring-shaped 
electrode 7 and the photoelectric cathode 3, and 
the coaxial magnetic field produced by the fo 
cusing coil 3. The electron image is scanned in 
two directions across the scanning aperture 2 
by means of the magnetic fields developed by the 
Scanning wave generators 6 and 8 with scan 
ning coils 7 and 9, respectively. All but a 
minute area of the electron image is intercepted 
by the diaphragm 20, while the electrons of this 
minute area pass through the scanning aper 
ture 2 into the space between diaphragm 20 
and the optical window 2. Electrons striking the 
inner wall of the optical window 2 charge the 
Sane to a negative potential which, when devel 
oped, decelerates the electrons passing the scan 
ning aperture 2i. The electron-optical lens 
formed by the electrostatic field due to the poten 
tials of the screen 23A and the shield 22 guides 
the electrons into the electron multiplier struc 
ture in which they impact successive ones of the 
Secondary-electron-emitting electrodes 23 and 
are multiplied at each impact. The multiplied 
electron stream is collected by the electron col 
lector 24 and fdows through the output resistor 
28 across which a train of television picture sig 
nals is developed. 
From the foregoing it follows that there has 

been provided an image dissector tube adapted 
for use with optical lens systems of relatively long 
focal length which is free from any shadow cast 
upon the photoelectric cathode by the electron 
collector and electron multiplier. ? 
While there has been described what is at 

present considered the preferred embodiment of 
the invention, it will be obvious to those skilled 
in the art that various changes and modifications 
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. 

| claim: 
1. A television picture signal generating tube 

comprising an evacuated envelope including a 
photoelectric cathode adapted to have focused 
.thereon an optical image, means for COOperating 
with said cathode when energized to produce an 
electron image corresponding to at least a por 
tion of said optical image in a plane remote from 
said cathode, means disposed in the plane of said 
electron image and in the path of the light of said 
optical image for intercepting, al buta minute 
area º Said electron image, and a photoelectroni 
collecting target disposed within said envelope 
outside of said light path for collecting the pho 
toelectrons of said minute area of said electron image, 
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2. A television picture signal generating tube 

comprising an evacuated envelope including a 
photoelectric cathode adapted to have focused 
thereon an optical image, means for cooperating 
with said cathode when energized to produce an 
electron image corresponding to at least a por 
tion of said optical image in a plane remote from 
said cathode, means transparent to light dis 
posed in the plane of said electron image and in 
the path of the light of said optical image for 
intercepting all but a minute area of said elec 
troni image, and means disposed within said 
envelope outside of said light path for collecting 
the electrons of said minute area of said electro 
image. 1 

3. A television picture signal generating tube. 
comprising an evacuated envelope having an Op 
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tical window at one end and including a photo 
electric cathode adapted to have focused thereon 
an optical image disposed at the other end there 
of, means for COOperating with said Cathode 
when energized to produce an electron image cor-. 
responding to at least a portion of said optical 
image in a plane remote from said cathode, a 
diaphragm of light transparent material dis 
posed in the plane of Said electron image between . . 
said optical window and said cathode provided 
With a Centrally located aperture for intercepting 
all but a minute area of said electron image, and 
means disposed within said envelope outside of 
said light path for collecting the electrons of 

5 said minute area of said electron image. 

PHILO 1. FARNSWORTH. 


