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ELECTROSTATC WHOCON 

Harold R. Walker, Corpus Christi, Tex., assignor to the 
United States of America as represenated by the Sec 
retary of the Navy 

Filed May 3, 1960, Ser. No. 33,064 
15 Claims. (Cl. 35-50) 

(Granted under Title 35, U.S. Code (1952), sec. 266) 
The invention described herein may be manufactured 

and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor. 
The present invention relates to an improved image 

tube and more particularly to an electrostatically con 
trolled widicon having improved performance character 
istics. 

It is the principal object of the present invention to 
provide an image tube providing good resolution with low 
power requirements. 

It is another object of the invention to provide for use 
in an image tube novel electron optical systems whereby 
the resolution of the image tube may be enhanced. 

Other objects and many of the attendant advantages 
of this invention will be readily appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with 
the accompanying drawings wherein: 
FIG. 1 illustrates schematically an embodiment of the 

invention; 
FIG. 2 illustrates an alternative electron optical system 

which may be employed in the embodiment of FIG. 1; 
and, 

FIG. 3 illustrates an electron beam decelerating and 
collimating means which may be used in embodiments 
of the invention. 

Referring now to FIG. 1, there is shown a vidicon 
generally indicated by the reference numberal. 10. Vidi 
con 10 includes an evacuated envelope 11 which may 
be of glass or other suitable material closed at one end 
by a target T. 

Disposed within envelope 11 is a conventional electron 
gun structure comprising an indirectly heated cathode K 
provided with a filament 2 and enclosed by a coaxial 
grid g provided with an aperture 4. The filament 2 
of cathode K may be conventionally coupled to a poten 
tial source represented by battery 13, 

Adjacent the electron gun structure there is provided 
an aperture lens comprising control grid g1 and a second 
grid g provided with apertures ié, 17. 

Following the first aperture lens is a second aperture 
lens comprising electrodes A1, provided with an aper 
ture 18, A2 provided with an aperture 19, and A pro 
vided with an aperture 2A. 
A deflection system connprising deflection plates 22, 

23, 24, and 26 coupled to sweep generators 27 is disposed 
adjacent the second aperture lens. 

Located within envelope 11 between the deflection sys 
tem and target T are a plurality of conductive beam 
decelerating and collimating rings 28, 29, 3i, 32, 33, 34. 
While for illustrative purposes six rings have been shown, 
it is to be understood that more or less may be provided 
in order to conform to the particular requirements of 
a specific image tube or the use to which the tube is 
ptlt. 
As shown in FIG. 3, a continuous resistive spiral de 

posited upon the interior surface of envelope a may be 
employed in place of the rings, if desired. A potential 
gradient may be established across the resistive spiral 
commensurate with that established across the rings as 
explained more fully below. 
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Target T comprises a glass plate 36 having a conduc 
tive film 37 deposited thereon and electrically coupled 
through a load resistor 38 to a terminal 39 to which may 
be applied a positive potential, for example, 30 volts. As 
indicated, an output terminal 41 may be coupled to re 
sistor 38. According to one embodiment of the invention 
semiconductor materials are deposited upon conducting 
layer 37 and may comprise, for example, a P-type ma 
terial 42, such as arsenic triselenide, and an N-type ma 
terial 43, such as antimony trisulphide. The arrange 
ment described provides short duration storage and is 
suitable for use with fast targets. As will be explained 
below for some purposes it may be desirable to transpose 
layers 42, 43. The materials described are photoconduc 
tors which respond optimally to radiation in the visible 
spectrum but which also have a useful response to radia 
tions in the near infrared spectrum. For infrared ap 
plications of the present invention, however, single photo 
conductive or bolometric layers may offer advantages. 
Multiple layers of P-type and N-type bolometric ma 
terials may also be employed utilizing the thermoresis 
tive and thermovoltaic properties of the PN junction 
in the presence of infrared radiation. When bolometric 
layers are used, gold black or some other heat absorbing 
material would be used as the conductive layer. 
An object or field represented by arrow O may be 

focused upon target T by an optical system. L, repre 
sented in F.G. 1 by an elementary lens. 

Operating potentials for the tube elements may be 
provided from a power supply of any convenient type. 
In the embodiment of FiG. 1, as illustrated, grid g is 
coupled to a battery 45 while grid go, electrodes A1, A2, 
A8 are coupled to a resistive network 46 connected to a 
battery 44. In a similar manner, for illustrative pur 
poses, collimating rings 28, 29, 35, 32, 33, 34 are shown 
!coupled to a resistive network 48 connected to a battery 
47, while in FIG. 3 corresponding resistive spiral 30 is 
shown connected to a resistor 48' connected to a bat 
tery 47. 

In one practical embodiment of the invention, aper 
tures 14, 16 may each have a diameter of .040”; aper 
ture 17 may have a diameter of .0015'; apertures 28, 21 
may have diameters of .04'; and aperture 19 may have 
a diameter of .15'. Grid gi may be maintained at a po 
tential of approximately -20 volts with respect to cathode 
K. Gridge, electrode A1, and electrode Aa may be re 
spectively maintained at potentials of H-125, --300, and 
--600 volts. When, as in the embodiment of FIG. 1, 
it is desired to provide the aperture lens comprising elec 
trodes A1, A2, As with a positive characteristic, electrode 
A2 should be maintained at a potential negative with re 
spect to the center potential between electrodes A1, A3, 
for example, --80 volts. Ring 28 may be maintained 
at a potential of approximately --600 volts while ring 
34 may be maintained at a potential of -45 volts. In 
termediate rings 29, 31, 32, and 33 should be maintained 
at intermediate potentials with the incremental voltage 
variation therebetween uniform, while the potential ap 
plied to resistive spiral 30 (FIG. 3) may extend approxi 
mately from -45 volts to --600 volts. . . . 
The aperture lens comprising grids gi, g functions to 

focus the electron beam emanating from cathode K at 
a crossover point C. The location of crossover point 
C undesirably fluctuates with changes in the potentials: 
applied to the elements of the vidicon and with the in 
tensity of the beam current making sharp focusing of 
the electron beam difficult or impossible. For this pur 
pose the small liniting aperture 27 is provided in grid 
g2 to thereby establish a point electron source having a 
fixed location with respect to the second aperture lens 
and the target T. 



3. 
The second aperture lens has a positive characteristic, 

as mentioned above, and functions to sharply focus the 
point electron source appearing at aperture i7 upon the 
surface of target T. Focusing may be accomplished by 
varying either the potential applied to electrode A1 or 
the potential applied to electrode A2. 
The beam decelerating and collimating rings or resis 

tive spiral function to insure that the electron beam im 
pinges upon the target T at low velocity and normal 
to the surface thereof to thereby prevent secondary emis 
sion from the target materials and to prevent spurious 
anomalies in the electric field distribution in the vicinity 
of the target, both of which would degrade image quality. 

Deflection plates 22, 23, 24, 26, when suitably ener 
gized from sweep generators 27, function in a conven 
tional manner to cause the electron beam to Scan the 
surface of target T in a selected pattern with a selected 
Scan rate. 

In order to provide good resolution it is desired to 
maintain the beam magnification equal to or less than un 
ity. In accordance with Schlesinger's rule for beam 
magnification: 

? Ma- t? 

where: 
M represents beam magnification 
t represents the object drift time and is proportional 

to the electron velocity between aperture 17 and aper 
ture 19. 

it represents the image drift time and is proportional 
to the electron velocity between aperture 19 and the 
surface of target T. 

Obviously in order to obtain the objective of main 
taining the magnification at a minimum, the potential in 
the object drift space should be maintained relatively 
low with respect to the potential in the image drift space. 
However, in order to provide adequate beam intensity 
and collimation together with the maintenance of low 
beam velocity at or near the surface of the target, a 
compromise must be effected. The dimensioning of the 
electron optical elements and the potentials applied there 
to, as illustratively set forth above, provide a resolution 
of between 400 and 600 lines. 
The electron optical system illustrated in FIG. 2, to 

be described below, affords a somewhat better opportun 
ity to effect a more desirable compromise between the 
factors mentioned above. 

In the absence of an image focused on the photoconduc 
tive layers 42, 43 of target T by optical system L, layers 
will become charged uniformly to approximately the 
potential of cathode K after being scanned by the elec 
tron beam. Image elements focused on the target will 
alter the conductivity of the corresponding elemental 
areas of the layers in accordance with the relative in 
tensity of the image elements causing a selective dis 
charge of the elemental areas toward the potential of 
conductive layer 37. Subsequent electron beam scans 
will tend to restore the elemental areas to cathode po 
tential. The resultant potential fluctuations appear across 
load resistor 38 as an output signal. 
AS mentioned above, the arrangement of layers de 

scribed above provides short duration storage suitable 
for fast scan rates. Reversal of the photoconductive 
layers provides long duration storage and is suitable for 
low scan rates. 

Bolometric materials function in a somewhat similar 
manner by providing resistivity variation in accordance 
with relative image element intensity and, as mentioned 
above, by thermoresistive or thermovoltaic junction ef 
fects. 

Referring now to FIG. 2 there is shown an electron 
gun structure comprising a cathode K, a control grid gi 
provided with an aperture 14, and a second control grid 
g2 provided with apertures 16, 17. 
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The structure thus far described is substantially iden 
tical to the corresponding portions of FIG. 1. 

Grid g, electrode A1 and electrode A2 comprise an 
aperture lens having a negative characteristic while elec 
trodes A and Aa and A4 comprise an aperture lens 
having a positive characteristic when the respective lens 
elements are coupled to suitable potentials. For ex 
ample, grid ga may be maintained at --125 volts and 
electrode A at --300 volts. Electrode A' is maintained 
at a potential in excess of the center potential between 
grid g and electrode A2, for example --250 volts. Elec 
trode A" may be maintained at a potential of --300 
volts as previously mentioned, while electrode A may 
be maintained at a potential of between --600 and --1000 
volts. Electrode. As should be maintained at a potential 
less than the center potential between electrodes A, 
A, for example, --80 volts. Aperture diameters of the 
lens elements in the embodiment of FIG. 2 are equal to 
or of the same order of magnitude as the corresponding 
lens elements in the embodiment of FIG. 1. 
The combination of a negative electron lens with a 

positive electron lens together with the Schlesinger drift 
time effect functions to shift the apparent position of the 
composite lens nearer to the target. With this arrange 
ment more flexibility is afforded in the selection of the 
velocity, collimation and current intensity of the electron 
beam while at the same time permitting the maintenance 
of adequate resolution. 
When constructed and energized as set forth above, the 

electron optical system of FIG. 2 is capable of providing 
resolution in excess of 600 lines. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise than as specifically described. 
What is claimed is: 
1. A widicon comprising: an elongated envelope; a 

target sealing one end of said envelope, said target com 
prising an insulative member having a conductive layer 
deposited on the interior surface thereof adapted to be 
coupled to an external circuit, and a radiation sensitive 
material deposited on said conductive layer; an electron 
gun structure mounted in said envelope adjacent the other 
end thereof, said electron gun structure comprising a cath 
ode and an apertured control grid in close proximity to 
said cathode; a second control grid mounted within said 
envelope adjacent said electron gun and provided with an 
electron beam transit limiting aperture; electrostatic 
electron beam decelerating and collimating means mounted 
within said envelope adjacent said target; electrostatic elec 
tron beam deflection means mounted within said envelope 
intermediate said second grid and said decelerating and 
collimating means; an electron optical means mounted 
within said envelope intermediate said second grid and 
said deflection means operative to image the aperture of 
said second grid upon said target. 

2. A vidicon comprising: an elongated envelope; a 
target sealing one end of said envelope, said target com 
prising an insulative member having a conductive layer 
deposited on the interior surface thereof adapted to be 
coupled to an external circuit, and layers of P-type and 
N-type photoconductive materials deposited on said con 
ductive layers; an electron gun structure mounted in said 
envelope adjacent the other end thereof, said electron gun 
structure comprising a cathode and an apertured control 
grid in close proximity to said cathode; a second control 
grid mounted within said envelope adjacent said electron 
gun and provided with an electron beam transit limiting 
aperture; electrostatic electron beam decelerating and col 
limating means mounted within said envelope adjacent 
said target; electrostatic electron beam deflection means 
mounted within said envelope intermediate said second 
grid and said decelerating and collimating means; and 
electron optical means mounted within said envelope 
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intermediate said second grid and said deflection means 
operative to image the aperture of said second grid upon 
said target. 

3. The combination of claim 2 wherein said P-type ma 
terial comprises arsenic triselenide and said N-type ma 
terial comprises antimony trisulphide. 

4. A widicon comprising: an elongated envelope; a tar 
get sealing one end of said envelope, said target com 
prising an insulative member having a conductive layer 
deposited on the interior surface thereof adapted to be 
coupled to an external circuit, and a radiation sensitive 
material deposited on said conductive layer; an electron 
gun structure mounted in said envelope adjacent the other 
end thereof, said electron gun structure comprising a 
cathode and an apertured control grid in close proximity to 
said cathode, means to apply a reference potential to said 
cathode, means to maintain said first control grid at a 
potential negative with respect to the potential of said 
cathode; a second control grid mounted within said en 
velope adjacent said electron gun and provided with an 
electron bean transit limiting aperture, means to maintain. 
said second control grid at a potential positive with respect 
to the potential of said first control grid; electrostatic elec 
tron beam decelerating and collimating means mollinted 
within said envelope adjacent said target; electrostatic 
electron beam deflection means mounted within said en 
velope intermediate said second grid and said decelerating 
and collimating means; and electron optical means 
mounted within said envelope intermediate said second 
grid and said deflection means operative to image the 
aperture of said second grid upon said target, Said elec 
tron optical system comprising first, second, and third 
apertured electrodes, means to apply to said first and third 
electrodes potentials successively more positive with res 
spect to the potential of said second control grid, and 
means to maintain said second electrode at a potential 
negative with respect to the center potential between said 
first and third electrodes. 

5. A widicon comprising: an elongated envelope; a 
target sealing one end of said envelope, said target con 
prising an insulative member having a conductive layer 
deposited on the interior surface thereof adapted to be 
coupled to an external circuit, and radiation sensitive 
material deposited on said conductive layer; an electron 
gun structure mounted in said envelope adjacent the other 
end thereof, said electron gun structure comprising a 
cathode and an apertured control grid in close proximity 
to said cathode, means to apply a reference potential to 
said cathode, means to maintain said first control grid at 
a potential negative with respect to the potential of said 
cathode; a second control grid mounted within said en 
velope adjacent said electron gun and provided with an 
electron beam transit limiting aperture, means to main 
tain said second control grid at a potentia; positive with 
respect to the potential of said first control grid; electro 
static electron beam decelerating and collimating means 
mounted within said envelope adjacent said target; elec 
trostatic electron beam deflection means mounted within 
said envelope intermediate said second grid and said de 
celerating and collimating means; and electron optical 
means mounted within said envelope intermediate said 
second grid and said deflection means operative to image 
the aperture of said Second grid upon said target, said 
electron optical means comprising first, second, third, and 
fourth apertured electrodes, means maintaining said sec 
ond electrode at a potential positive with respect to said 
second control grid, means to maintain said first electrode 
at a potential positive with respect to the center potential 
between said second control grid. and said second elec 
trode, means to maintain said fourth electrode at a poten 
tial positive with respect to said second electrode, and 
means to maintain said third electrode at a potential 
negative with respect to the center potential between said 
second and fourth electrodes. 

6.- A widicon comprising: an elongated envelope; a 
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6 
target sealing one end of said envelope, said target com 
prising an insulative member having a conductive layer 
deposited on the interior surface thereof adapted to be 
coupled to an external circuit, and a radiation sensitive 
material deposited on said conductive layer; an electron 
gun structure mounted in said envelope adjacent the other 
end thereof, said electron gun structure comprising a 
cathode and an apertured control grid in close proximity 
to said cathode, means to apply a reference potential to 
said cathode, means to maintain said first control grid at 
a potential negative with respect to the potential of said 
cathode; a second control grid mounted within said en 
velope adjacent said electron gun and provided with an 
electron beam transit limiting aperture, means to main 
tain said second control grid at a potential positive with 
respect to the potential of said first control grid; electro 
static electron beam decelerating and collimating means 
mounted within said envelope adjacent said target; elec 
trostatic electron beam deflection means mounted within 
said envelope intermediate said second grid and said de 
celerating and collimating means; and electron optical 
means mounted within said envelope intermediate said 
second grid and said deflection means operative to image 
the aperture of said second grid upon said target, said 
electron optical system comprising first, second, and 
third apertured electrodes, means to apply to said first 
and third electrodes potentials successively more positive 
with respect to the potential of said second control grid, 
and means to maintain said second electrode at a poten 
tial negative with respect to the center potential between 
said first and third electrodes; said decelerating and col 
limating means comprising a plurality of conductive rings 
disposed along the interior Surface of said envelope be 
tween said target and said deflection means, means to 
maintain the ring adjacent said target at a potential 
negative with respect to the potential of said cathode, 
means to maintain the ring adjacent said deflection means 
approximately at the most positive potential applied to 
said electron optical means, and means to maintain inter 
mediate rings at intermediate potentials. 

7. A widicon comprising: an elongated envelope; a 
target sealing one end of said envelope, said target com 
prising an insulative member having a conductive layer 
deposited on the interior Surface thereof adapted to be 
coupled to an external circuit, and a radiation sensitive 
material deposited on said conductive layer; an electron 
gun structure mounted in said envelope adjacent the 
other end thereof, said electron gun structure comprising 
a cathode and an apertured control grid in close proximity 
to said cathode, means to apply a reference potential to 
said cathode, means to maintain said first control grid at 
a potential negative with respect to the potential of said 
cathode; a second control grid mounted within said en 
velope adjacent said electron gun and provided with an 
electron beam transit limiting aperture, means to main 
tain said second control grid at a potential positive with 
respect to the potential of said first control grid; electro 
static electron beam decelerating and collimating means 
mounted within said envelope adjacent said target; elec 
trostatic electron beam defection means mounted within 
said envelope intermediate said second grid and said de 
celerating and collimating means; and electron optical 
means mounted within said envelope intermediate said 
second grid and said deflection means operative to image 
the aperture of said second grid upon said target, said 
electron optical system comprising first, second, and 
third apertared electrodes, means to apply to said first 
and third electrodes potentials successively more positive 
with respect to the potential of said second control grid, 
and means to maintain said second electrode at a poten 
tial negative with respect to the center potential between 
said first and third electrodes; said decelerating and col 
limating means comprising a resistive spiral disposed on 
the interior surface of said envelope with one end thereof 
adjacent said target, means to maintain the end of said 
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spiral adjacent said target at a potential negative with 
respect to the potential of said cathode, and means to 
maintain the other end of said spiral approximately at 
the most positive potential applied to said electron optical 

aS. 
8. A widicon comprising: an elongated envelope; a 

target sealing one end of said envelope, said target Com 
prising an insulative member having a conductive layer 
deposited on the interior surface thereof adapted to be 
coupled to an external circuit, and radiation sensitive ma 
terial deposited on said conductive layer; an electron gun 
structure mounted in said envelope adjacent the other 
end thereof, said electron gun structure comprising a 
cathode and an apertured control grid in close proximity 
to said cathode, means to apply a reference potential to 
said cathode, means to maintain said first control grid at 
a potential negative with respect to the potential of said 
cathode; a second control grid mounted within said en 
velope adjacent said electron gun and provided with an 
electronbeam transit limiting aperture, means to maintain 
said secondi contro gridiata potential positive with re 
spect to the potential of said first control grid; electro 
static electron beam decelerating and collimating means 
mounted within said envelope adjacent said target; elec 
trostatic electron beam deflection means mounted within 
said, envelope intermediate said second grid, and said de 
celerating and collimating means; and electron optical 
means mounted within said envelope intermediate said 
second grid and said deflection means operative to image 
the aperture of said second grid upon said target, said 
electron optical means comprising first, second, third, and 
fourth apertured electrodes, means maintaining said sec 
ond electrode at a potential positive with respect to said 
second control grid, means to maintain said first elec 
trode at a potential positive with respect to the center. po 
tential between said second control grid and said second 
electrode, means to maintain said fourth electrode at a 
potential positive with respect to said second electrode, 
and means to maintain said third electrode at a potential 
negative with respect to the center potential between said 
second and fourth electrodes; said decelerating and col 
limating means comprising a plurality of conductive rings 
disposed along the interior surface of said envelope be 
tween said target and said deflection means, means to 
maintain the ring adjacent said target at a potential nega 
tive with respect to the potential of said cathode, means 
to maintain the ring adjacent said deflection means ap 
proximately at the most positive potential applied to said 
electron optical means, and means to maintain intermedi 
ate rings at intermediate potentials. 

9. A vidicon comprising: an elongated envelope; a tar 
get sealing one end of said envelope, said target compris 
ing an insulative member having a conductive layer de 
posited on the interior surface thereof adapted to be cou 
pled to an external circuit, and radiation sensitive ma 
terial deposited on said conductive layer; an electron gun 
structure mounted in said envelope adjacent the other end 
thereof, said electron gun structure comprising a cathode 
and an apertured control grid in close proximity to said 
cathode, means to apply a reference potential to said 
cathode, means to maintain said first control grid at a po 
tential negative with respect to the potential of said cath 
ode; a second control grid mounted within said envelope 
adjacent said electron gun and provided with an electron 
beam transit limiting aperture, means to maintain said 
second control grid at a potential positive with respect 
to the potential of said first control grid; electrostatic elec 
tron beam decelerating and collimating means mounted 
within said envelope adjacent said target; electrostatic 
electron beam deflection means mounted within said en 
velope intermediate said Second grid and said decelerating 
and collimating means; and electron optical means mount 
ed within said envelope intermediate said second grid and 
said deflection means operative to image the aperture of 
said second grid upon said target, said electron optical 
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aS comprising first, second, third, and fourth aper 

tured electrodes, means maintaining said second electrode 
at a potential positive with respect to said second control 
grid, means to maintain said first electrode at a potential 
positive with respect to the center potential between said 
second control grid and said second electrode, means to 
maintain said fourth electrode at a potential positive with 
respect to said second electrode, and means to maintain 
said third electrode at a potential negative with respect 
to the center potential between said: second and fourth 
electrodes; said decelerating and collimating means com 
prising a resistive spiral disposed on the interior surface 
of said envelope with one end thereof adjacent said target, 
means to maintain the end of said spiral adjacent said 
target at a potential negative with respect to the potential 
of said cathode, and means to maintain the other end 
of said spiral approximately, at the most positive potential 
applied to said electron optical means. 

10. A widicon comprising: an elongated envelope; a 
target sealing one end of said envelope, said target com 
prising an insulative member having a conductive layer 
deposited on the interior surface: thereof adapted to be 
coupled to an external circuit, and photoconductive ma 
terial deposited on said conductive layer; an electron gun 
structure mounted in said envelope adjacent the other end 
thereof, said electron gun structure comprising a cathode 
and an apertured control grid in close proximity to said 
cathode, means to apply a reference potential to said cath 
ode, means to maintain said first control grid at a potential 
negative with respect to the potential of said cathode; a 
Second control grid mounted within said envelope ad 
jacent said electron gun and provided with an electron 
bean transit limiting aperture, means to maintain said 
Second control grid at a potential positive with respect to 
the potential of said first control grid; electrostatic elec 
tron bean decelerating and collimating means mounted 
within said envelope adjacent said target; electrostatic 
electron beam deflection means mounted within said en 
velope intermediate said second grid and said decelerat 
ing and collimating means; and electron optical means 
mounted within said envelope intermediate said second 
grid and said deflection means operative to image the 
aperture of said second grid upon said target, said electron 
optical System comprising first, second, and third aper 
tured electrodes, means to apply to said first and third 
electrodes potentials successively more positive with re 
Spect to the potential of said second control grid, and 
means to maintain said second electrode at a potential 
negative with respect to the center potential between said 
first and third electrodes. 

11. A Vidicon comprising: an elongated envelope; a 
target Sealing one end of said envelope, said target com 
prising an insulative member having a conductive layer 
deposited on the interior surface thereof adapted to be 
coupled to an external circuit, and photoconductive mate 
rial deposited on said conductive layer; an electron gun 
structure mounted in said envelope adjacent the other end 
thereof, said electron gun structure comprising a cathode 
and an apertured control grid in close proximity to said 
cathode, means to apply a reference potential to said 
cathode, means to maintain said first control grid at a 
potential negative with respect to the potential of said 
cathode; a second control grid mounted within said en 
velope adjacent said electron gun and provided with an 
electron beam transit limiting aperture, means to main 
tain said second control grid at a potential positive with 
respect to the potential of said first control grid; electro 
static electron beam decelerating and collimating means 
mounted within said envelope adjacent said target; electro 
static electron beam deflection means mounted within 
said envelope intermediate said second grid and said de 
celerating and collimating means; and electron optical 
means mounted within said envelope intermediate said 
Second grid and Said deflection means operative to image 
the aperture of Said second grid upon said target, said 
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electron optical means comprising first, second, third, and 
fourth apertured electrodes, means maintaining said sec 
ond electrode at a potential positive with respect to said 
second control grid, means to maintain said first electrode 
at a potential positive with respect to the center poten 
tial between said second control grid and said second elec 
trode, means to maintain said fourth electrode at a poten 
tial positive with respect to said second electrode, and 
means to maintain said third electrode at a potential nega 
tive with respect to the center potential between said sec 
ond and fourth electrodes. 

12. A vidicon comprising: an elongated envelope; a 
target sealing one end of said envelope, said target con 
prising an insulative member having a conductive layer 
deposited on the interior surface thereof adapted to be 
coupled to an external circuit, and photoconductive mate 
rial deposited on said conductive layer; an electron gun 
structure mounted in said envelope adjacent the other 
end thereof, said electron gun structure comprising a 
cathode and an apertured control grid-in close proximity 
to said cathode, means to apply a reference potential to 
said cathode, means to maintain said first control grid at 
a potential negative with respect to the potential of said 
cathode; a second control grid mounted within said en 
velope adjacent said electron gun and provided with an 
electron beam transit limiting aperture, means to main 
tain said second control grid at a potential positive with 
respect to the potential of said first control grid; electro 
static electron beam decelerating and collimating means 
mounted within said envelope adjacent said target; electro 
static electron beam deflection means mounted within 
said envelope intermediate said second grid and said de 
celerating and collimating means; and electron optical 
means mounted within said envelope intermediate said 
second grid and said deflection means operative to image 
the aperture of said second grid upon said target, said 
electron optical system comprising first, second, and third 
apertured electrodes, means to apply to said first and 
third electrodes potentials successively more positive with 
respect to the potential of said second control grid, and 
means to maintain said second electrode at a potential 
negative with respect to the center potential between said 
first and third electrodes; said decelerating and collimat 
ing means comprising a plurality of conductive rings 
disposed along the interior surface of said envelope be 
tween said target and said deflection means, means to 
maintain the ring adjacent said target at a potential 
negative with respect to the potential of said cathode, 
means to maintain the ring adjacent said deflection means 
approximately at the most positive potential applied to 
said electron optical means, and means to maintain inter 
mediate rings at intermediate potentials. 

13. A widicon comprising: an elongated envelope; a 
target sealing one end of said envelope, said target com 
prising an insulative member having a conductive layer 
deposited on the interior surface thereof adapted to be 
coupled to an external circuit, and photoconductive mate 
rial deposited on said conductive layer; an electron gun 
structure mounted in said envelope adjacent the other 
end thereof, said electron gun structure comprising a 
cathode and an apertured control grid in close proximity 
to said cathode, means to apply a reference potential to 
said cathode, means to maintain said first control grid 
at a potential negative with respect to the potential of 
said cathode; a second control grid mounted within said 
envelope adjacent said electron gun and provided with 
an electron beam transit limiting aperture, means to main 
tain said second control grid at a potential positive with 
respect to the potential of said first control grid; electro 
static electron beam decelerating and collimating means 
mounted within said envelope adjacent said target; electro 
static electron beam deflection means mounted within said 
envelope intermediate said second grid and said de 
celerating and collimating means; and electron optical 
means mounted within said envelope intermediate said 
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second grid and said deflection means operative to image 
the aperture of said second grid upon said target, said 
electron optical system comprising first, second, and third 
apertured electrodes, means to apply to said first and 
third electrodes potentials successively more positive with 
respect to the potential of said second control grid, and 
means to maintain said second electrode at a potential 
negative with respect to the center potential between said 
first and third electrodes; said decelerating and collimat 
ing means comprising a resistive spiral disposed on the 
interior surface of said envelope with one end thereof. 
adjacent said target, means to maintain the end of Said 
spiral adjacent said target at a potential negative with 
respect to the potential of said cathode, and means to 
maintain the other end of said spiral approximately at the 
most positive potential applied to said electron optical 

CalS. 
14. A widicon comprising: an elongated envelope; a 

target sealing one end of said envelope, said target com 
prising an insulative member having a conductive layer 
deposited on the interior surface thereof adapted to be 
coupled to an external circuit, and photo-conductive ma 
terial deposited on said conductive layer; an electron gun 
structure mounted in said envelope adjacent the other 
end thereof, said electron gun structure comprising a 
cathode and an apertured control grid in close proximity 
to said cathode, means to apply a reference potential to 
said cathode, means to maintain said first control grid at 
a potential negative with respect to the potential of said 
cathode; a second control grid mounted within said en 
velope adjacent said electron gun and provided with an 
electron beam transit limiting aperture, means to main 
tain said second control grid at a potential positive with 
respect to the potential of said first control grid; electro 
static electron beam decelerating and collimating means 
mounted within said envelope adjacent said target; elec 
trostatic electron beam deflection means mounted within 
said envelope intermediate said second grid and said de 
celerating and collimating means; and electron optical 
means mounted within said envelope intermediate said 
second grid and said deflection means operative to image 
the aperture of said second grid upon said target, said 
electron optical means comprising first, second, third, 
and fourth apertured electrodes, means maintaining said 
second electrode at a potential positive with respect to 
said second control grid, means to maintain said first 
electrode at a potential positive with respect to the cen 
ter potential between said second control grid and said 
second electrode, means to maintain said fourth electrode 
at a potential positive with respect to said second elec 
trode, and means to maintain said third electrode at a 
potential negative with respect to the center potential 
between said second and fourth electrodes; said deceler 
ating and collimating means comprising a plurality of 
conductive rings disposed along the interior surface of 
said envelope between said target and said deflection 
means, means to maintain the ring adjacent said target at 
a potential negative with respect to the potential of said 
cathode, means to maintain the ring adjacent said deflec 
tion means approximately at the most positive potential 
applied to said electron optical means, and means to 
maintain intermediate rings at intermediate potentials. 

15. A widicon comprising: an elongated envelope; a 
target sealing one end of said envelope, said target com 
prising an insulative member having a conductive layer 
deposited on the interior surface thereof adapted to be 
coupled to an external circuit, and photo conductive ma 
terial deposited on said conductive layer; an electron gun 
structure mounted in said envelope adjacent the other 
end thereof, said electron gun structure comprising a 
cathode and an apertured control grid in close proximity 
to said cathode, means to apply a reference potential to 
said cathode, means to maintain said first control grid 
at a potential negative with respect to the potential of 
said cathode; a second control grid mounted within said 
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envelope adjacent said electron gun and provided with an 
electron beam transit limiting aperture, means to main 
tain said second control grid at a potential positive with 
respect to the potential of said first control grid; electro 
static electron beam decelerating and collimating means 
mounted within said envelope adjacent said target; elec 
trostatic electron beam deflection means mounted within 
said envelope intermediate said second grid and said de 
celerating and collimating means; and electron optical 
means mounted within said envelope intermediate said 
second grid and said deflection means operative to image 
the aperture of said second grid upon said target, said 
electron optical means comprising first, second, third, 
and fourth apertured electrodes, means maintaining said 
second electrode at a potential positive with respect to 
said second control grid, means to maintain said first 
electrode at a potential positive with respect to the center 
potential between said second control grid and said sec 
ond electrode, means to maintain said fourth electrode at 
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a potential positive with respect to said second electrode, 2 
and means to maintain said third electrode at a potential 
negative with respect to the center potential between said 

12 
second and fourth electrodes; said decelerating and colli 
mating means comprising a resistive spiral disposed on 
the interior surface of said envelope with one end there 
of adjacent said target, means to maintain the end of said 
spiral adjacent said target at a potential negative with 
respect to the potential of said cathode, and means to 
maintain the other end of said spiral approximately at 
the most positive potential applied to said electron op 
tical means. 
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