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The present invention relates to a method of making a
target for storage tubes and to the particular storage tube
target made in accordance with the present invention.

In certain storage tubes, targets are used which include
an insulating layer, contiguous' on one side thereof to a
metaliic tayer and on the other side thereof to a grid also
made of metallic nyatrial which is very fine, for example,
of which the pitch of mesh work is of the order of fifty
microns.

In the known prior art proceses and methods for the
manufacture of such targets, the grid ordinarily made sep-
arately of the assembly consisting of the metallic layer
and of the insulating layer, was applied against the sur-
face of the Jayer and fixed thereto by any suitable means.

However, for proper operation of these storage tubes of
the type under consideration, it is essential that the dis-
tance ‘between the grid and the metallic layer remains
constant along the entire surface of the target, the pre-
cision which is required therefor being of the order of
one micromn.

This precision, however, could not be obtained with the
known methods of the prior art so that the targets ob-
tained thereby exhibited a defect as to uniformity thereof.

Accordingly, it is an object of the present invention to
obviate the inadequacies of the prior art and to provide

.a storage-tube target in which the distance between the
grid and the metallic layer is constant throughout with a
precision corresponding to the very high desirable accu-
racy indicated hereinabove.

Another object of the present invention is a method of
manufacture in which the grid is directly formed on the
surfiace of the insulating layer to improve the manufactur-
ing techniques thereof and reduce the steps and therewith
the cost connected therewith.

The process according to the present invention includes
the following steps:

(1) At first, a metallic plate is taken of which one face
is oxidized; ;

(2) A matrix-grid is thereupon applied on the oxidized
surface of this metallic plate and an insulating material
different from that which constitutes the metallic. oxide of
the plate utilized is thereupon applied by evaporation onto
the surface covered by the matrix-grid. This insulating
material applied onto the surface covered by the matrix-
grid must have the following properties:

(@) It must be capable of forming well defined shadows,
that is, well defined outlines or contours at the limits or
borders of the surface covered thereby, and

(b) It must have a poor adherence with respect to the
metal which will be utilized to constitute the ultimate or
final grid.

After removal of the matrix-grid, there remains on the
oxidized surface ‘small isles of this second insulating ma-
terial ‘which correspond to the apertures or holes of the
mesh of the grid to be formed;

(3) Thereafter a layer of a metal of which the grid is to
be constituted is applied by any suitable method, such as,
for example, by pulverization in vacuum, onto the insulat-
ing surface.  This layer will cover the isles of the second
insulating material as well as the channels or grooves
therebetween which were left by removal of the matrix-
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grid and which correspond to the network of the wires
of the desired grid.

The metal under consideration must have the property
of goed adherence to the metallic oxide forming the in-
sulating layer of the target but of poor adherence to the in-
sulating material of which the isles are formed.

(4) By subsequently rubbing the layer of the deposited
metal or by acting thereon in an analogous, suitable man-~
ner, the parts of the metal deposited on the isles of the
second. insulating material are caused to be loosened or
detached therefrom by reason of the poor adherence there-
of with the second dnsulating material whereas the metal
filling the channels or grooves between the isles and depos-
ited directly onto the oxide of metal of the base resist to
the rubbing action, thanks to the relatively good adhér-
ence thereof.

As a result thereof, a structure of metallic grid -en-
crusted or emplaced between the isles of the second insu-
lating material are obtained.

(5) Finally, by submerging the target assembly into an
electrolytic bath of a metal which may be that of which
the grid is made or of a different metal, a supplementary
deposit -of the metal is caused on the metallic encrusted
structure which thereby causes the grid to grow.

Accordingly, it is a primary object to provide a method
for manufacturing, in a simple manner, a target for stor-
age tubes which has the required and desired very high
degree of accuracy.

Another object of the present invention is to provide a
target for storage tubes which excels by the great uni-
formity throughout the target.

These and other objects, features and advantages of the
present invention will become more obvious from the fol-
lowing description when taken in connection with the ac-
companying drawing which shows, for purposes of illustra-
tion only, the various steps of one embodiment of the
method in accordance with the present invention, and
wherein:

FIGURES 1 through 5 are cross-sectional views through
a target of a storage tube in accordance with the present
invention and illustrating the successive stages in the
manufacture of the target according to the steps 1 to 5
listed hereinabove.

Referring now to the drawing, wherein like reference
numerals are used throughout the various views to desig-
nate like parts, reference numeral 1 designates the me-
tallic plate, for example, of aluminum which has been
oxidized in such a manner that it is covered with a layer
2 of alumina (aluminum; oxide Al,O3). A matrix-grid 3
is then placed over the surface 2, and a very thin layer
of insulating material having the properties (@) and (b)
indicated hereinabove is deposited into the holes of the
mesh of this grid in any suijtablé manner, for example, by
evaporation under vacuum. As an example, silicon mon-
oxide (SiO) is suitable for the application under considera-
tion if the insulating layer of the target is constituted by
alumina, and if the metal of the grid is copper.

FIGURE 2 shows ths isles 4 of silicon monoxide on the
surface 2 which subsist after removal of the matrix-grid
3. The channels or grooves 5 form the matrix for the
grid to be formed.

In FIGURE 3, the channels or grooves 5 and the isles
4 are covered by or are submerged in a layer 6 of metal,
for example, projected by cathoedic pulverization under
vacuum. - The metal of layer 6 may be, for example, cop-
per ‘which -adheres poorly to silicon monoxide (SiQ) but
which adheres well to aluminum oxide (Al,05).

. As shown in FIGURE 4, after rubbing or any other
suitable equivalent action only the metallic structure of the
grid 7 remains which adheres to the surface 2 whereas the
metallic portions facing the isles 4 have been removed or
become detached.
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FIGURE 5 shows the grid designated therein by refer-
ence numeral 7’ which has been caused to grow as the re-
sult of passage of the target assembly through an elec-
trolytic bath, for example, of cooper.

Thus, FIGURE 5 presents the finished product of the
target made in conformity with the present invention ac-
cording to which the structure of the grid is formed di-
rectly ‘on the surface of the insulating layer.

Laboratory tests and practical experience both have de-
monstrated that with the thicknesses of the elements 2 and
7’ of the order of a few microns to several tens of microns
and with a grid having twenty meshes per millimeter, with
a transparency of 60% to 70%, a constancy in the dis-
tance between the grid 7’ and the surface of the plate 1 is
realized with a tolerance of about one micron over the en-
tire surface of the target. :

It should be noted that with the possible exception of
the formation of the first insulating layer by oxidation of

the metal plate and of the subsequent optional electrolytic -

treatment of the grid structure, all steps used in the manu-
facture of the storage-tube farget in accordance with the
present invention are mechanical in nature and do not re-
quire <hemical treatments, dissolution, or washing out of
parts of the assembly thereby facilitating manufacture and
quality control thereof.

While we have shown and described one embodiment of
the method and finished product obtained in accordance
with: the present invention, it is understood that the same
is not limited thereto but is susceptible of many changes
and modifications within the scope and spirit of the pres-
ent invention.

For example, the present invention is not limited to the
plane struoture shown in the drawing. . Quite to the con-
trary, the method described hereinabove is equally ap-
plicable if the surface of the metallic grid 1 is curved or
non-planar, and thereby readily enables also the realiza-
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tion of a convex target structure having the same advan-
tages as mentioned hereinabove. Consequently, we in-
tend to cover all such changes and modifications as are en-
compassed by the scope of the appended claim.

We claim:

A method of manufacturing a metal grid fixed with a
surface thereof to a surface of a first insulating layer,
comprising the steps of applying against said insulating
surface a matrix grid; projecting onto said matrix grid a
second layer of an insulating material different from said
insulating material; removing said matrix grid thereby
establishing a network of grooves in said second insulating
layer; projecting onto said grooved layer a coating of
metal having the characteristics of being strongly iadher-
ent to said first insulating layer material while being
loosely adherent to said second insulating layer material;
and removing the particles of said metal coating adher-
ent to said second layer surface while leaving a grid struc-
ture by the portions thereof filling said grooves and ad-
herent to said first layer surface, said first insulating layer
being of alumina, said grid being of copper, and said sec-
ond insulating layer being of silicon monoxide.

References Cited in the file of this patent
UNITED STATES PATENTS

2,123,297 Beynenetal. - _______ July 12, 1938
2,262,281 Hagler — oo Nov. 11, 1941
-2,403,239 ROSE ot July 2, 1946
2,467,734 Essig - Apr. 19, 1949
2,495,042 Wilder etal, - __ Jan. 17, 1950
2,588,019 Law e Mar. 4, 1952
2,623,183 Buck el Dec. 23, 1952
2,702,270 Donahue et al, cceeee - Feb. 15, 1955
2,728,693 Cado o ____ Dec. 27, 1955
2,827,390 Garrigns e oo Mar. 18, 1958
2,874,449 De Rooy et al. commccan Feb. 24, 1959



