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This invention relates to television camera tubes. 
Some television camera tubes include an image elec 

trode made from materials having a relatively high specific 
resistance. These materials are termed "semi-conductors' 
and have the property that, under the influence of a po 
tential difference, charge carriers are transferred from a 
conducting coating provided on one surface of the elec 
trode to its opposite side on the surface of which the 
luminous image is projected, or where, with a photo 
electric cathode converting the luminous image into an 
electron image, electrons are focussed. Furthermore, 
said surface is scanned by an electron beam of small 
cross-sectional area at its point of impact. 
resulting photo- or secondary emission, electrons are dis 
lodged from the image electrode and carried off to an 
adjacent collector electrode. 
The present invention relates to a camera tube of the 

type wherein the collector is positive with respect to the 
cathode of the electrode system producing the scanning 
beam, and the electrons of this beam reaching the image 
electrode at a high velocity dislodge a number of second 
ary electrons larger in number than that of the electrons 
of the scanning beam. The operation of such a tube 
is based on the potential shift, due to electron emission, 
of the electrically-floating surface of the image electrode. 
The value of the electric charge per image element of 

the electrode surface and the strength of the signal ob 
tained by means of the scanning ray, depend upon the 
quantity of electrons carried off at the impact side of the 
image electrode during the time between two scans. By 
applying a negative voltage to the conducting coating on 
the rear side of the image electrode relative to the col 
lector, the strength of the electric field required for carry 
ing off said electrons to the collector can be set to a value 
at which all the electrons are collected. However, raising 
the field strength in order to remove the secondary elec 
trons at the impact side of the image electrode is opposed 
or offset by the fact that under the influence of the poten 
tial difference between the conducting coating and the 
collector electrode, image charge is lost due to the con 
ductivity of the image electrode. Further, an increase in 
the collecting field strength for the electrons means a 
larger shift of the surface potential at the impact side of 
the image electrode under the influence of the scanning 
beam, and, moreover, more charge losses in building up 
the potential pattern, which is an electric translation of 
the image to be transmitted. 

It is known that the application of a negative voltage 
to the surface of the image electrode provided with a 
conducting coating with respect to the collector is advan 
tageous for avoiding disturbing signals. The latter are 
produced by secondary electrons returning to the surface 
of the image electrode due to space charge phenomena 
and being redistributed thereover. In the known arrange 
ment, the effect is such that the potential fluctuations pro 
duced at the image electrode surface by the scanning beam 
do not cause the surface potential at the impact side of 
the image electrode to be larger than is permissible for 
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maintaining the field strength required for carrying off 
Substantially all dislodged electrons to the collector. This 
condition limits the choice of the intensity of the scanning 
beam to that required to avoid the disturbing signals. 
Further, it has been found that there is a dependency 
existing between the potential setting, the exposure 
strength and the inertia with which the potential setting 
passes over to a different value, thereby causing disturb 
ances in reproducing rapid image variations. A rapidly 
moving object is not clearly reproduced in the image, and 
the image of a subject swiftly removed from the image 
field is suppressed too slowly. 

In accordance with the invention, this disadvantage is 
mitigated by equipping a television camera tube with an 
image electrode made from a material having a high 
specific resistance and whose thickness is at least one third 
of the size of an image element and is not more than 
three times its size, the specific resistance of the material 
being at least 101 ohm-cm. With the lower value of said 
thickness and having a correspondingly higher value with 
a greater thickness. 
When using the invention, the limitation with respect 

to the intensity of the scanning beam is dispensed with. 
In this case, the advantage that electrons from the image 
electrode surface struck by the scanning ray do not return 
to this Surface is lost; however this is not a serious objec 
tion because the influence of said stray electrons is greatly 
reduced, since the disturbance which they may bring 
about depends upon the charge-absorbing capacity of 
the image elements. This is due to the fact that as the 
capacity of the image elements with respect to the con 
ducting coating at the back of the image electrode is 
reduced, or, alternatively, as the thickness of the semi 
conductor increases, less charge is required to produce 
a given potential variation at the surface of the image 
electrode. Since a necessary potential variation may be 
assumed as that at which no further stray-electrons are 
absorbed by an image element, a prerequisite is that the 
negative voltage set up at the conducting coating of the 
image electrode shall be much higher so that in producing 
the image charges for obtaining the potential pattern, 
despite returning secondary electrons to the image ele 
ments, the potential-reducing influence of the negative 
voltage set up at the conducting coating is sufficient to 
bring the image elements into said state without any appre 
ciable delay. Due to the low capacity per image element, 
the charge required therefor is so low as to prevent any 
appreciable disturbing signals. The potential stabiliza 
tion of the surface of the image electrode by the scanning 
beam has a constant value substantially corresponding to 
the collector voltage, which value is independent of the 
degree to which the surface is struck by image-producing 
rays. After each scan, during which an image element 
attains a fixed potential, the potential is varied under the 
influence of the image-producing rays, and the electron. 
supply from the conducting coating and the variation dur 
ing the time elapsing between two scans is a measure of 
the image signal strength. 
The choice of the specific resistance of the material 

from which the image electrode is made is related with 
the loss of image charge due to diverting electrons 
through the material, the displacement of charge carriers 
between two image elements at different potentials also 
having to be considered. The last-mentioned charge 
losses increase with the thickness of the electrode, while 
the image signals should not be weakened to such a de 
gree. as to offset the advantage realized from the poten 
tial shift. 
The invention will now be described, by way of ex 

ample, with reference to the accompanying drawing, 
which represents a camera tube of the image-iconoscope. 
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type according to the invention with means for supplying 
the required voltages. 

Referring to the drawing, there is shown a substantial 
ly cylindrical, glass wall 1, of a camera tube. The larger 
diameter part of the wall is closed by means of a glass, 
bottom 2 including a supporting insulator 3 through which 
a metal support 4 for the image electrode or electron. 
image receiving electrode 5 is led. 
A part of smaller diameter of the wall i is closed by 

means of a flat bottorn 6 carrying a photo-electric cath 
ode 7. The latter is made from light-sensitive material 
emitting photoelectrons under the influence of light rays. 
This photo-electric cathode may be of the usual corn 
position so that it will not be further described. 
A laterally-projecting tube 8 contains an electrode sys 

tem. 9 producing and controlling the strength of a scan 
ning beam whose axis extends in the direction of the 
center of the image electrode 5. Defection coils is 
and 11 supply the fields required for varying the path of 
the scanning beam so that it may be directed to any point 
of the image electrode. 
The wall of the tube is provided with a conductive 

coating 12 which is electrically connected to a collector 
3 arranged adjacent the image electrode 5. 
The image electrode 5 is made from semi-conducting 

material and, at the side remote from the photo-electric 
cathode 7 and the electrode system 9, is provided with 
a conducting layer 14. The specific resistance of the 
semi-conducting material from which the electrode is 
made is at least 1011 ohm-cm. Use may be made of 
vitreous enamel provided on a metal plate. Glass species 
are known which approximately have said specific resist 
ance and can be worked to form a thin layer of uniforn 
thickness and homogeneous composition. A glass plate 
having the required thickness can be made sufficiently 
smooth by grinding and polishing. The composition of 
the enamel corresponds to that of a suitable, glass and 
may be made from a glass mix or melt comprising main 
ly silica and sodium oxide together with the oxides of 
potassium and aluminum. 

Glass having the desired characteristics has been made 
from a mix comprising the following specific component 
quantities in percent by weight 
Silica ------------------------------------- 69.80 
Sodium oxide ------------------------------ 8.00 
Aluminum oxide --------------------------- 2.30 
Potassium oxide ---------------------------- 8.8O 
Zinc oxide -------------------------------- O.50 
Manganese oxide --------------------------- 0.60 
The conducting layer 14 is connected through a re 

sistor 15 to the negative terminal of a source i6 whereof 
the positive terminal is connected to the wall coating 
12. The collector 13 has the same potential as the coat 
ing 12 and is thus biased positively relative to the con 
ducting layer 4. A second source 17 delivers suitable 
voltages for producing the scanning beam and is con 
nected to the photo-electric cathode 7. An accelerating 
voltage is applied to the wall coating 12 and the collector 
13 so that the electrons of the scanning beam impinge at 
a high velocity on the surface of the image electrode 5, 
in-as-much as the voltage supplied by the source 6 is 
small compared with the accelerating voltage from the 
Source 17. 

After the scanning beam has several times swept the 
impact surface of the image electrode, the whole surface 
assumes an average potential which depends upon the 
voltage between the conductive coating and the collector, 
the beam current, the resistance of the semi-conductor and 
the secondary-emission coefficient of the surface struck. 
It is advisable to improve the electron-emission proper 
ties of the surface of the semi-conductor material and to 
this end an oxide of an alkali- or earth-alkaline-metal, 
which possesses a high secondary-emission coefficient, 
may be spread in the form of a thin layer over the Sur-, 
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face. The next scans raise the potential of an image 
element approximately to the collector voltage, the poten 
tial reassuming its average value through electron-con 
duction through the image electrode 5 between two scans. 
During exposure between two scans, in general photo 

electric emission, and in particular for the image icono 
Scope shown, further secondary-emission will occur due 
to the image-producing rays impacting the photo-cathode 
7 and releasing photo-electrons that bombard the image 
electrode 5, and a part of the charge carriers, supplied 
through conduction from the conductive coating to the 
image elements, will be removed. In this case, the po 
tential shift occurs less rapidly than in the absence of 
light incident on the photo-cathode. During the avail 
able time period, the potential of the elements drops to 
a lesser degree, and this drop of potential to a greater 
or lesser degree is a measure of the differences in signal 
strength of the individual image elements. A video sig 
nal may be derived across the resistor 15 when the high 
velocity scanning beatin restabilizes the potential of each 
image element approximately at the collector potential. 
As pointed out hereinbefore, the thickness of the semi 

conductor material is between one-third and three times 
the diameter of an image element, the latter of which is 
dependent on the scanning rates and the overall size of 
the image electrode. Generally, the thickness of the 
semi-conductor will range between 0.034 and 0.3 mm. 
While I have described my invention in connection 

with specific embodiments and applications, other modi 
fications thereof will be readily apparent to those skilled 
in this art without departing from the spirit and scope of 
the invention as defined in the appended claims. 
What is claimed is: 
1. A television camera device of the image-iconoscope 

type comprising a photo-electric cathode at one end, an 
electron-image-receiving electrode at the other end, said 
image electrode comprising a conductive member and a 
Semi-conductive glass material facing said cathode and 
having a specific resistance of at least 10 ohm-cm., a 
collector disposed adjacent said image electrode and be 
tween the latter and said cathode, means for biasing 
said conductive member at a relatively low negative po 
tential with respect to said collector, means producing a 
high-velocity electron beam for scanning said image elec 
trode as a plurality of discrete image elements of given 
size and generating more secondary electrons than pri 
mary electrons for stabilizing the potential of said image 
elements at a positive value in the vicinity of the collector 
potential, said semi-conductive material having a thick 
ness between /3 and 3 times the size of an image element 
on said image electrode scanned by the high-velocity 
beam and Said thickness lying in the range of 0.034 to 
0.3 millimeter whereby the positive stabilized potential 
of each image element falls off and approaches the nega 
tive potential of the conductive member as a consequence 
of continuous current flow through the semi-conductive 
image electrode throughout the entire time interval be 
tween the high-velocity beam scansions, the number of 
photo-electrons from the cathode impacting each image 
element and producing further secondary electrons limit 
ing the image element's potential drop and determining 
its final value, and means coupled to said conductive mem 
ber for deriving an electrical signal therefrom depending 
on the potential increase acquired by each image element 
when impacted by the high-velocity scanning beam. 

2. A television camera device of the image-iconoscope 
type comprising a photo-electric cathode at one end, an 
electron-image-receiving electrode at the other end, said 
image electrode comprising a conductive member con 
tacting a semi-conductive glass member facing said cath 
ode and having a specific resistance of at least 101 ohm 
cm., a layer of material possessing a high secondary 
electron-emission coefficient on said glass member, a 
collector disposed adjacent said image electrode and sur 
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rounding a portion of the space between the latter and 
said cathode, means for biasing said conductive mem 
ber at a relatively low negative potential with respect 
to said collector, means producing a high-velocity elec 
tron beam for scanning said image electrode as a plu 
rality of discrete image elements of given size and gen 
erating more secondary electrons than primary electrons 
for stabilizing the potential of said image elements at a 
positive value in the vicinity of the collector potential, 
said semi-conductive glass member having a thickness be 
tween /3 and 3 times the size of an image element on said 
image electrode scanned by the high-velocity beam and 
said thickness lying in the range of 0.034 to 0.3 milli 
meter whereby the positive stabilized potential of eachim 
age element falls off and approaches the negative poten 
tial of the conductive member as a consequence of con 
tinuous current flow through the semi-conductive image 
electrode in the time interval between the high-velocity 
beam scansions, the number of photo-electrons from the 
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cathode impacting each image element and producing fur 
ther secondary electrons limiting the image element's po 
tential drop and determining its final value, and means 
coupled to said conductive member for deriving an elec 
trical signal therefrom depending on the potential increase 
acquired by each image element when impacted by the 
high-velocity scanning beam. 

3. A camera device as set forth in claim 2 wherein the 
glass member has a ground and polished surface. 
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