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This invention relates to conducting plug targets and, 
more specifically to a target structure having particular ap 
plicability to television pickup electron discharge devices 
and a method of making the target structure. 
One type of television pickup device is known as an 

image orthicon. Broadly, an image orthicon may be de 
fined as a camera tube in which an electrical image is pro 
duced by a photoemitting surface and focused on a sep 
arate target, which target is scanned on its opposite side 
by a low velocity electron beam. 

In this instance, the front of the image orthicon tube 
has a transparent front plate, on the rear side of which an 
optical image is focused. On the inside or rear side of 
the front plate there is usually a photocathode that re 
leases electrons in direct proportion to the brightness of 
the image projected thereon. These photoelectrons are 
accelerated and focused on the target so as to create a 
charge pattern on the target that is also in direct propor 
tion to the brightness of the image. 

In the prior art targets, the image charge appearing on 
the front of the target is capacitively coupled to the scan 
ned side of the target. It, therefore, requires that the 
target material have a high lateral resistivity to prevent 
leakage of the image charge across the face and must also 
be thin enough to provide good coupling of the image 
charge to the scanning side of the target. In addition, 
the resolution of the system is also determined by the 
lateral resistivity of the target material which is of the 
order of 1010 to 1011 ohm-centimeters. 
To avoid the need for very thin, fragile glass discs of 

the order of 5 to 10 wavelengths of light thickness, as 
presently used in the art, I propose to utilize a target that 
is made of insulating material having conducting plugs 
extending from one side of the target to the other to di 
rectly couple the signals on one side of the target to the 
scanning beam which is on the other side thereof. 

I have found that certain thin metal films, which have 
been oxidized or fluoridized, are particularly tough and 
flexible so as to allow repeated handling during the process 
of manufacture and, in addition, make excellent dielec 
tric films having lateral resistivities useful as target ma 
terial for storage devices. 
My invention may also be utilized in a camera tube 

wherein the signal storage target is read by a scanning 
beam of light. A light-scanned target has certain ad 
vantages in low light level detection compared to an 
image orthicon-type of detector utilizing a scanning beam 
of electrons. 
The improvement in low level light detection results 

from certain effects which can best be explained when com 
pared with a typical image orthicon tube. An image 
orthicon is a camera tube which features a scanning beam 
of electrons which is caused to impinge on a target. In 
cremental areas of the target are charged in accordance 
with the signal information, or scene, previously placed 
thereon. The return beam, modified by the charged tar 
get, represents the signal current which may then be suit 
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ground noise due to thermal agitation in the target. 

2 
ably amplified by an electron multiplier. As with any 
electron discharge device, an image orthicon is subject to 
noise which manifests itself as a noise current. This noise 
current sets the lowest limit of power level necessary for 
effective operation. 

It will then be seen that, while the signal current is 
determined by the number of signal photoelectrons or 
charge per target element per target frame time, the noise 
current is determined by at least four factors. The first 
of these noise factors is due to the shot and the partition 
noises generated in the tube's image section. The second 
noise factor is due to target Johnson noise; that is, back 

The 
third noise factor is the shot noise caused by the fluctua 
tion in the number of scanning beam electrons, while the 
fourth noise factor is the noise generated in the output 
multiplier by the reading beam which is, for the image 
orthicon, the difference between the scanning beam cur 
rent and the signal current. Thus, if the scanning beam 
were eliminated, a substantial amount of noise would also 
be eliminated. 
The outstanding characteristic of a light-scanned tube 

(L-ST), and that characteristic which distinguishes it 
from an image orthicon, resides in the fact that its reading 
function is performed by means of a moving light beam 
instead of the scanning electron beam. Like the image 
orthicon, the L-ST has an image section, a storage target, 
a scanning section and an output multiplier. However, 
in an L-ST, its reading function is usually performed by 
means of a moving light beam such as that produced by a 
flying spot Scanner. 

In the L-ST, the image section has a front photo-cath 
ode on which the incident photons from a viewed scene 
may be projected. The photo-cathode emits photoelec 
trons in areas corresponding to the incident photons 
which are accelerated in the image section and then fo 
cused onto the mosaic target, by any of many well-known 
focusing arrangements, to charge incremental areas in ac 
cordance with the viewed scene. A flying spot scanner, 
such as that formed by a bright kinescope displaying a 
TV-type raster, as well as an associated optical System, is 
used to focus the raster on the rear or the reading portion 
of the target. As the light spot traverses across the pho 
tomosaic target, the electrons stored there are released as 
soon as the light of the flying spot hits them. These elec 
trons are then acted on by an electron-focusing system 
which causes them to be directed into an electron multi 
plying device wherein the number of dynodes determines 
the total multiplication and provides the amplified, modu 
lated electrical signal output. 
The L-ST circumvents some of the major disadvan 

tages usually encountered in electron beam read-out de 
vices in that it yields a signal proportional to the charge 
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stored on each element of the mosaic target. Thus, at 
low signal levels, the theoretical noise contained in the 
output signal will not contain the shot noise associated 
with the electron scanning beam since no electron scan 
ning beam is present to generate noise. A further noise 
reduction comes about in eliminating the noise due to 
that portion of the electron scanning beam which is not 
effective in producing a signal but, instead, produces a 
constant background noise. 
A target in a form suitable for use in an image orthi 

con consists of a sheet-like insulator mesh having plug 
conductors extending from one side of the target through 
the insulator to the other side of the target. 
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In a form suitable for use in an L-ST, the target con 
sists of a foraminous sheet-like insulator mesh. In this 
latter instance, conductive writing and reading meshes are 
placed on the respective front and rear surfaces of the 
insulator mesh. The holes or foramina of the insulator 
mesh contain metallic plugs which are insulated from each 
other and from the reading and writing meshes. Addi 
tionally, photoemitting material is placed on the reading 
side of each metallic plug and is insulated from the con 
ductive reading mesh. The spacing of the plugs from the 
meshes is such that the plug-to-reading mesh distance is 
less than the plug-to-writing mesh distance so that the 
capacity between the plug and the meshes is due primarily 
to the plug-to-reading mesh spacing. 
At this point, it should be pointed out that certain 

items of the L-ST target construction require attention. 
The first of these items is the requirement that there be 
no light from the scanning light beam leaking through the 
target structure. This then eliminates the possibility of 
the scanning beam exciting the front photo-cathode and, 
thereby, producing false signals. The other item which 
must be considered is that the reading mesh itself must not 
be photoemissive as this too would produce a form of 
noise which would raise the lowest limit of power level 
necessary for effective operation, 

It is, therefore, a principle object of the present inven 
tion to provide a storage target that is opaque to light 
and is a good electrical insulator. 

It is a further object of the instant invention to pro 
vide a target structure having the desired lateral resistivity 
for use in a television pickup electron discharge device. 

It is a still further object of the instant invention to pro 
vide a target that is easily manufactured, yet readily and 
consistently reproduced. 
The features of my invention which I believe to be 

novel are set forth with particularity in the appended 
claims. My invention itself, however, both as to its or 
ganization and method of operation, together with further 
objects and advantages thereof, may be best understood 
by reference to the following description taken in con 
junction with the accompanying drawings in which: 

FIG. 1 represents a partial sectional elevational view of 
my novel target during the initial stages of its manufac 
ture, and 

FIG. 2 represents a partial sectional elevational view of 
my novel target when completed. 

It should be understood that similar elements in each 
figure are similarly numbered. 

Referring now to FIG. 1 for the method of manufactur 
ing my novel target, it will be seen that assembly 12 is 
formed by first providing a foraminous conductive ma 
terial 16 in the form of a sheet and having the dimensions 
of the desired target. Sheet 16, which may consist of 
copper, or nickel, or any other suitable conductor, is 
placed in a vacuum and an aluminum layer 14 is evapo 
rated onto one side of the mesh. Aluminum layer 14 is 
then anodized completely in any one of many known proc 
esses. One such process is suggested by V. Hauser and 
W. Kerler in the Review of Scientific Instruments, vol. 25, 
No. 9, May, 1958. Once this layer, 14 has become ano 
dized, it now exhibits excellent insulating properties. 
To accomplish the remaining steps, a cushion material 

20 is provided and may consist of a plastic-type organic 
material, such as nitrocellulose. A thin conductive layer 
18, usually of the same material as the mesh 16, is then 
evaporated onto the layer 20. This combination of con 
ductive layer 18 and cushion layer 20 is necessary to pro 
vide an electrical contact that will very closely adhere to 
any variations or imperfections on the surface of the un 
derside of mesh 16. 

Conductive layer 18, having layer 20 as a backing, is 
then placed in close contact with layer 16. Assembly 12 
is then placed in an appropriate plating solution where 
layers 16 and 18 act as a cathode and suitable conducting 
plug material 22 is deposited in the foramina. While plug 
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4. 
material 22 is preferably chromium, it has been found 
that silver, gold, platinum, or rhodium may also be used. 
The important consideration is that the plug material be 
such that it will not react with any reagent subsequently 
used for the removal of layers 16 and 18. 
When my device is to be utilized as the target in an 

image orthicon, sufficient material 22 is deposited in the 
foramina so that upper surface 24 of the conducting plug 
material 22 is level with the upper surface 25 of the 
insulating sheet 14. 

However, if my novel target is to be used, for example, 
in a light-scanned tube, then the surface 24 will be some 
what lower than the surface 25, as will be subsequently 
described. 
Once the foramina are filled, assembly 12 is then placed 

in a furnace and appropriately fired in a vacuum to dis 
pose of the organic layer 20. If nitrocellulose is used, it 
will be necessary to fire the assembly at about 400° C. to 
completely burn it off. The remaining mesh 16 and layer 
18 may then be removed by any solution capable of dis 
solving the material of the mesh and the layer. If cop 
per is used for mesh 16 and layer i8, then the appropriate 
solution may consist of hydrogen : cyanide, or sulphuric 
acid, or nitric acid, or any other solution or reagent that 
will appropriately dissolve the mesh material 16 and con 
ducting layer 18, yet not attack layer 14 or plug materi 
all 22. 
As shown in FIG. 2, my novel target 26 consists of in 

sulating layer 14, supporting the conducting plugs 22. 
When, for example, the target 26 is utilized in an image 
orthicon, surface 24 of plugs 22 is at the same level as 
surface 25 of layer 14. 
When my device is to be utilized as the target for a 

light-scanned tube, it then becomes necessary for surface 
24 to be somewhat below the level of surface 25. For 
a more detailed description of the placement of conductive 
layers on surfaces 25 and 27, as well as the placement of 
the suitable photoemitting material on conducting plugs 
22, attention is directed to my copending application filed 
October 23, 1961, Serial No. 146,899, entitled "Storage 
Tube Target and Method of Making the Same.” 
While I have described what is presently considered 

a preferred embodiment of my invention, it will be ob 
vious to those skilled in the art that various changes and 
modifications may be made therein without departing from 
the inventive concept contained therein, and it is, there 
fore, aimed in the appended claims to cover all such 
changes and modifications as fall within the true spirit 
and scope of my invention. 
What is claimed is: 
1. The method of making a conducting plug target 

comprising coating one side of a conductive metal mesh 
with an aluminum film, anodizing said film to render it 
dielectric, mounting a continuous metal backing on the 
opposite surface of the mesh, electrodepositing conductive 
metal into the openings in the film and mesh, and there 
after removing the metal backing and mesh. 

2. The method of making a conducting plug target com 
prising coating one side of a conductive metal mesh with 
an aluminum film, anodizing said film to render it dielec 
tric, mounting a continuous metal layer on one surface of 
a layer of cushion material, mounting the continuous metal 
layer upon the uncoated side of the mesh so that the metal 
layer will conform closely to the contours of the mesh, 
electrodepositing conductive metal into the openings in the 
film and mesh, and thereafter removing the metal layer, 
cushion material and mesh. 

3. The method of making a conducting plug target com 
prising coating one side of a conductive nonanodizable 
metal mesh with an anodizable aluminum film, anodizing 
said film to render it dielectric, mounting a continuous 
metal layer on one surface of a layer of organic cushion 
material, mounting the continuous metal layer upon the 
uncoated side of the mesh so that the metal layer will 
conform closely to the contours of the mesh, electrode 
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positing conductive metal plugs into the openings in the 
film and mesh, firing the assembly in a vacuum at a tem 
perature sufficient to remove the organic cushion material, 
and dissolving the metal layer and mesh in a solution 
which readily dissolves the metal layer and mesh with 
out attacking the anodized film and the conductive plug 
material. s 
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