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The present invention relates to secondary-emission pre 
vention circuits, and more particularly, to such circuits as 
may be employed with the targets of vidicon tubes and 
the like. 

It has for some time been customary to connect the 
target of a vidicon tube or the like through a high-series 
resistance (of value comparable with that of the widicon 
i.e. the target-to-ground resistance) to a source of poten 
tial for the purpose of providing automatic compensation 
for different intensities of light striking the target. The 
voltage drop across the series resistance will increase with 
increasing light intensity striking the target, and this in 
crease will result in tending to reduce the actual target 
current toward its original value, thereby providing sub 
stantially the same response irrespective of the intensity 
of the light impinging upon the target. 
This type of automatic light compensation circuit, how 

ever, is subject to certain practical difficulties. When the 
vidicon is first turned on, its target will assume a high 
positive potential as a result of the presence of the com 
pensating circuit, which may be sufficient to cause the tar 
get to emit secondary electrons in substantial quantity. 
No matter how long the vidicon remains on, therefore, it 
will then be completely incapable of operating in its in 
tended fashion, since more electrons will be emitted by 
secondary emission than will be available to scan the 
effects of light impinging upon the target. In such in 
stances, attempts are made at the factory to lower the volt 
age that is applied to the series resistance so that the initial 
vidicon target voltage, upon turn-on, may be below the 
predetermined voltage at which substantial secondary 
emission takes place from the target. Unfortunately, 
however, this adjustment does not always work for many 
vidicon targets in view of the differences in targets result 
ing from present-day manufacturing techniques, and 
many vidicons must accordingly be rejected when they 
are actually really operative tubes, but are just not adapted 
for operation in this type of circuit. 
An object of the present invention is to provide a new 

and improved circuit that enables such widicons all to be 
employed in this type of automatic light compensation 
circuit, irrespective of variations in target construction 
as a result of manufacturing techniques and the like. 
A further object is to provide a new and improved vidi 

con circuit. 
Other and further objects will be explained hereinafter 

and will be more particularly explained in connection with 
the appended claims. 
In summary, the objects of the present invention are 

attained by connecting the target to a threshold-voltage 
operated device of a particular character that effectively 
connects the target to the vidicon cathode prior to the 
reaching of a condition where substantial secondary-emis 
sion current would be emitted from the target. 
The invention will now be described with reference to 

the accompanying drawing, the single figure of which is 
a schematic circuit diagram illustrating the invention in 
preferred form. 
A widicon of conventional type is schematically shown 

at 1 provided with a light-sensitive target 3 upon which 
electrons from an electron gun, generally designated by 
the reference numeral 5, may impinge, in response to ac 
celerating voltage indicated as applied at the terminal +. 
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While the invention is described in connection with this 
vidicon type of tube, it will be evident that it is applicable 
to other kinds of tubes of this character that become sub 
ject to the same type of difficulty. The target 3 is con 
nected by a conductor 7 through the before-mentioned 
series resistor R to a potentiometer P the slider S of 
which is adjusted to provide the compensating voltage 
before-discussed from a potential source labelled --ve, 
in order to enable automatic light-compensation effects 
to take place, as before described. The signal output from 
the target 3, resulting from scanning by the electron beam 
from the gun 5, is passed through capacitor C to the video 
amplifier stages, so labelled, as is well known. 
As before discussed, when the voltage is first turned on, 

the targets 3 of some tubes will assume the potential 
tapped off by the slider S, and this potential may exceed 
the predetermined threshold voltage at which the target 3 
becomes an effective or substantial secondary-emitter. 
Under such circumstances, the vidicon cannot work. To 
salvage the tube, one attempts to lower the position of 
the slider S in the hope of finding a voltage below the 
predetermined secondary-emission voltage at which oper 
ation can be obtained. As before explained there are 
many instances where the particular type of target 3 is not 
adapted for this particular circuit and no such lower volt 
age can be found that still provides the desired automatic 
light compensation effect. 

In accordance with the present invention, however, it 
is no longer necessary to reject widicons i, that do not so 
work. To the contrary, a supplementary circuit is con 
nected by conductor 9 from the target 3 to a threshold 
voltage-operated device, preferably a device of the char 
acter of a tube N having a pair of cold electrodes 2 and 
4 disposed within a neon or similar gas-filled envelope. 
The lower electrode 4 of the device N is connected to a 
slider S adjustable along a further potentiometer P' that 
is grounded at Gil, for applying a bias potential, below 
the conduction threshold voltage of the tube N, to the 
electrode 4, in view of the bi-lateral conduction properties 
thereof. The bias provided by the slider S on the poten 
tiometer P' will be adjusted so that, upon turn-on of the 
voltage supplied to the vidicon , the target 3 can never 
reach a potential sufficient to produce the substantial 
quantity of secondary electrons before referred to, since 
the neon device N will conduct before such potential is 
reached. The neon tube N, which initially presents an 
impedance very much greater than that of the series 
resistor R, will be caused to conduct if the target 3 starts 
to approach too high a potential, thereby effectively con 
necting the target 3 through the then low-impedance con 
ducting threshold device N to the ground terminal G1, 
and thence through ground to the ground terminal G2 
of the electron-gun cathode structure 5. Insurance is 
thus attained that the target 3, even upon turn on, will 
never reach that predetermined voltage at which the 
target would become an effective secondary emitter. The 
present invention therefore enables the use of all widicons, 
irrespective of the peculiarities or variances in the char 
acteristics of their target 3, with the type of light-compen 
sating circuits before described. 

It is important not only that the threshold-voltage 
operated device N have an initial impedance, prior to con 
duction, that is high compared with the high-series resist 
ance value R, required for automatic light compensation, 
but that the capacitance of the device N must be sufficient 
ly small that it does not disturb the high-frequency per 
formance of the video amplifier output circuits connected 
to the coupling capacitor C. It is fortunate that the thres 
hold-voltage neon tube before described has such a low 
capacitance of the order of a 4 of a micro-micro farad, 
Other types of two-electrode devices and the like, how 
ever, such as the ordinary type of semi-conductor, on 
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the other hand, not only do not provide a sufficiently 
higher resistance compared to resistor R to effect the 
purposes of the present invention, but ordinarily they 
have far too high capacitance of the order of from two 
to ten micro-micro farads. Similarly, thermionic diodes 
or devices of this character also have too high a capaci 
tance of the order of, say, four micro-micro farads, and, 
furthermore, have far too low a resistance in view of the 
heater-to-cathode leakage resistance of such diodes. The 
present invention, accordingly, requires threshold-voltage 
operated devices that provide this very high initial resist 
ance compared with the series-resistance R and this very 
low value of capacitance. 

Modifications will occur to those skilled in the art, 
and all such are considered to fall within the spirit and 
scope of the invention as defined in the appended claims. 
What is claimed is: 
1. Apparatus for preventing secondary-emission effects 

from a widicon target and the like upon which electrons 
may be impinged from a cathode, having, in combination 
with the vidicon target, series resistance of value com 
parable with that of the vidicon and connected between 
the target and a source of positive potential, and a cir 
cuit for preventing the target from reaching a predeter 
mined positive voltage value at which the target produces 
Substantial secondary emission, the circuit comprising a 
normally non-conductive threshold-voltage-operated de 
vice of impedance large compared with the said series re 
sistance and means for biasing the device to a degree 
sufficient to insure that the threshold conduction voltage 
thereof is produced for a value of target voltage below 
the said predetermined voltage value, the said circuit 
being connected between the target and the said widicon 
cathode through the device when conductive. 

2. Apparatus for preventing secondary-emission effects 
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4. 
from a vidicon target and the like upon which electrons 
may be impinged from a cathode, having, in combination 
with the vidicon target, series resistance of value com 
parable with that of the vidicon and connected between 
the target and a source of positive potential, and a circuit 
for preventing the target from reaching a predetermined 
positive voltage value at which the target produces sub 
stantial secondary emission, the circuit comprising a nor 
mally non-conductive threshold-voltage-operated device 
of impedance large compared with the said series resist 
ance and means for biasing the device to a degree suffi 
cient to insure that the threshold conduction voltage 
thereof is produced for a value of target voltage below 
the said predetermined voltage value, the resistance 
of the device, when conductive, being negligible, and the 
capacitance of the device being sufficiently small to 
present negligible impedance to the higher vidicon signal 
frequencies, and the said circuit being connected between 
the target and the said vidicon cathode through the 
device when conductive. 

3. Apparatus as claimed in claim 2 and in which the 
said device is a gaseous-discharge device. 

4. Apparatus as claimed in claim 2 and in which the 
said device is a two-electrode neon device and the like, 
one electrode of which is connected to the target, and the 
other electrode, to the biasing means. 
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