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This invention relates to electron beam tubes 
and to methods of operating the same and has 
special reference to the provision of improve 
ments in television pickup tubes of the type em 
ploying a scanning beam of low velocity. 
The usual television pickup tube or "Icono 

Scope' comprises a target electrode constituted 
of a multiplicity of minute photosensitive parti- : 
cles Supported in insulating relation upon a Suit 
able "back plate.' It is upon this target or 
"mosaic' electrode that an optical image of the 
Scene to be transmitted is impressed. In addi 
tion to the mosaic electrode such tubes include 
an electron source and means are provided 
whereby a beam of electrons from the source may 
be caused to 'scan' the photosensitive particles 
So that the electrical positive charges acquired 
by the Said particles (by reason of the emission 
therefrom of photoelectrons) are sequentially 
neutralized and produce a train of electrical im 
pulses in an output circuit which is usually 
coupled to the back plate of the mosaic. Opti 
nun performance of Such tubes is ensured. When 
the amplitude of these electrical impulses bear 
a predetermined relation to the intensity of the 
light received by these elemental areas upon the 
impress of the optical image thereon. 
One very real difficulty encountered in the 

operation of television pickup tubes of the type 
wherein the Scanning beam impinges upon the 
mosaic at a very low velocity, is that when the 
mosaic is subjected to illumination of an in 
tensity exceeding a certain Value the usual scan 
ning bean is not able to bring it back to equili 
brium and the potential. On the mosaic Will COn 
tinue to go positive to a point where the SCanning 
beam loses control altogether, in which case a, 
useful picture signal is no longer obtained. If, 
in an effort to solve this difficulty, the beam cur 
rent is increased, the maximum Safe illumina 
tion before this condition sets in, of course, bes 
comes greater. However, very large beam cur 
rents cannot be obtained without loss of resolu 
tion. 
Accordingly, the principal object of the present 

invention is to obviate the foregoing and other 
less apparent objections to tubes employing low 
velocity Scanning. 
Another and important object of the present 

invention is to provide an improved apparatus 
for converting a light image into corresponding 
electrical signals, and One incorporating means 
for controlling the "gamma' of the image repro 
duced from said signals. 
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pickup tube utilizing a Scanning beam of low 
velocity is provided with an auxiliary cathode 
which, considered from one aspect, creates a 
reservoir from which electrons may be drawn to 
the mosaic whenever the intensity of the light 
thereon is such as to give rise to a predeter 
mined critical positive charge. The auxiliary 
Cathode is normally energized but is maintained 
at a potential such that in the absence of an ex 
cessive positive charge upon the mosaic none of 
the electrons from the said source impinges upon 
the mosaic, but are collected elsewhere in the 
tube. The potential or "bias' upon the auxiliary 
cathode is preferably adjustable and hence, in 
addition to preventing the mosaic from becoming 
too positive, may be used for controlling the 
contrast or "gamma' of the image which is 
eventually reproduced from the electrical signals 
derived from the optical or light image upon the 
mOSaic electrode. 
Certain preferred details of construction, to 

gether With other objects and advantages will be 
apparent and the invention itself will be best 
understood by reference to the following specifi 
cation and to the accompanying drawing, 
Wherein: 

Figure 1 is a longitudinal sectional view of a 
television transmitter tube, and a circuit there 
for, constructed and arranged in accordance with 
the principle of the invention, and 

Figure 2 is a similar view of another embodi 
ment of the invention, and 

Figure 3 is a sectional view taken on the line 
( 3-3 of Fig. 2. 

The television transmitting tube shown in Fig. 
1 comprises a highly evacuated envelope T which 
has a long axis all-ac and contains, adjacent to 
One end, an electron gun indicated generally at G, 
and, adjacent to its opposite end, a conventional 
transparent mosaic electrode M comprising a 
multiplicity of mutually insulated light-sensitive 
elements 2 which, in this case, are supported on 
the inner surface of the leading end of the tube. 
The electron gun G is preferably, though not 
necessarily, mounted in register with the long 
axis ac-ac of the tube and in this case comprises 
an indirectly heated cathode 4, a control electrode 
6 and one or more accelerating electrodes 8. 
An auxiliary Source of electrons, indicated 

generally at W, is shown mounted parallel to the 
gun G off the central axis ac-ac in the space 
between the gun and the inner surface of the 
tube. This auxiliary electron source W may be 
of a construction similar to that of the gun G 

In accordance with the invention a television 55 and is shown as comprising an indirectly heated 
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to frequency. This signal is then rectified, 
which converts it into a normal video signal 
Where the electrons from the auxiliary cathode 
are not made to scan the mosaic the differentia 
tion is not necessary, as only the electrons in the 
scanning beam can give rise to a varying current 
in the signal lead, 
Other embodiments and modifications of the 

invention Will Suggest themselves to those skilled 
in the art. It is to be understood, therefore that 
the foregoing is to be interpreted as illustrative 
and not in a limiting sense except as required by 
the spirit of the appended claims. 
What is claimed is: 
1. Method of Operating an electron tube hav 

ing a mosaic electrode adapted to permit the 
impress of an optical image thereon, said method 
Comprising Scanning said mosaic with a beam of 
low velocity electrons, establishing an auxiliary 
Source of electrons in Said tube, and drawing elec 
trons from Said auxiliary Source to said mosaic 
only when the intensity of the rays comprising 
said Optical image exceeds a predetermined value, 

2. Method of operating an electron tube hav 
ing a mosaic electrode adapted to permit the 
impress of an optical image thereon, said method 
comprising Scanning said mosaic with a beam 
of low velocity electrons, establishing an auxil 
iary Source of electrons in Said tube, and drawn 
ing electrons from said auxiliary source to said 
mosaic Only when the electrical charge on said 
mosaic incident to the impress thereon of said 
optical image exceeds a predetermined positive 
Walue. 
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3. The invention as set forth in claim 2 and 

wherein the electrons from said auxiliary source 
are drawn to Said mosaic in the form of 8 beam. 

4. The invention as set forth in claim 2 and 
wherein the electrons from said auxiliary source 
are drawn to said mosaic in the form of a spray. 

5. Method of operating an image tube having 
a mosaic electrode comprising a multiplicity of 
light sensitive elements, said method comprising 
Scanning Said mosaic with an electron beam hav 
ing a current density calculated to restore said 
light Sensitive elements to an equilibrium poten 
tial when said mosaic is subject to light of normal 
intensity, establishing an auxiliary source of elec 
trons in said tube, and then directing electrons 
from Said auxiliary source only to those lightsen 
sitive elements which are subjected to light of 
abnormal intensity. V 

6. In a television transmitting system, the con 
20 bination with an electron image tube having a 

mosaic electrode mounted to permit the impress 
of an optical image thereon, and incorporating 
means for scanning said mosaic with a beam of 
electrons, of means for establishing an auxiliary 

25 source of electrons in said tube, and means re 
sponsive to said optical image when the intensity 
of the rays thereof exceed a predetermined value 
for drawing electrons from said auxiliary source. 
to said mosaic electrode. 
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