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Patented June 22, 1954 2,681,886 

UNITED STATES PATENT of FICE 
2,681,886 

PREPARATION OF TWO.S.DED MOSAIC 
SCREEN 

Gordon K. Teal, Summit, N. J., assignor to Bell 
Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 

(Original application December 29, 1948, Serial 
No. 67,917. Divided and this application Octo 
ber 27, 1949, Serial No. 123,876 

(CI. 204-192) 4. Cairns, 
1. 

This invention relates to electro-optical de 
vices and more specifically to methods of making 
target or Screen structures for use in television 
transmitter tubes. This application is a division 
of application Serial No. 67,917, filed December 
29, 1948. 

It has long been recognized in the develop 
ment of electron camera, tubes for generating 
picture signals at a television transmitting sta 
tion that there are many advantages in project 
ing an electron innage of the object for trans 
Inission Onto one side of the screen of the tube 
and Scanning the opposite side of the screen. With 
a Cathode ray bean formed in the tube. An ex 
ample of a camera tube employing such a “two 
Sided' target or screen is the so-called “image 
Orthicon' tube, described in an article entitled 
"The image orthicon-a sensitive television pick 
up tube,' by Albert Rose, Paul K. Weimer and 
Harold B. Law, appearing in the July 1946 issue 
of the Proceedings of the I. R. E., beginning on 
page 424. The two-sided target makes possible 
the Separation of charging and discharging proc 
eSSes So that the sensitizing procedures and elec 
tric fields appropriate to each can be incorpo 
rated in the tube without mutual interference. 
The target must conduct charges between its two 
Sides or Surfaces but not along either surface. 
Moreover, it should have a conducting element 
therein or nearby to act as the common capacitor 
plate for the separate picture elements. It has 
been found very difficult to construct satisfac 
torily commercial targets of this type. 

It is an object of the present invention to pro 
vide novel and improved methods for making 
two-sided electron camera, tube targets which 
have a large number of elemental discrete con 
ducting elements per Square inch. 
In an exemplary method of making a two 

Sided mosaic target for camera tubes and the 
like in accordance with the invention, an aper 
tured metallic screen has its apertures filled With 
Silver oxide by Sputtering silver in an Oxygen 
atmosphere into the apertures, and the silver 
oxide in then reduced to silver. The Sputtering 
is accomplished by mounting the screen between 
a silver electrode and an aluminum electrode in 
an oxygen atmosphere, a source of high direct 
current voltage being connected between the two 
electrodes. This method produces a two-sided 
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metallic mosaic screen having a multiplicity of 
insulated metallic plugs therein. 
The invention will be more readily understood 

by referring to the following description taken 
in connection with the accompanying drawings 
forming a part thereof in which: 

Figs. 1 to 6, inclusive, illustrate various steps 
in a process of producing an apertured metallic 
Screen which can be used in the process in ac 
cordance with the invention; 

Figs. 7 to 11, inclusive, illustrate steps in the 
process of electrolytically polishing the screen 
shown in Fig. 6; 

FigS. 12 to 16, inclusive, illustrate a method of 
increasing the number of holes in the Screen 
shown in Fig. 11; 

FigS. 17 to 20, inclusive, illustrate a method in 
accordance with the invention of filling the aper 
tures in the screen shown in Fig. 16 with in 
Sulated plugs: 

Fig. 21 is a top view, in greatly enlarged form, 
of a schematic representation of a portion of a 
target made in accordance with the invention; 

Fig. 22 is a Sectional Side view of portions of 
Such target; and 

Fig. 23 shows apparatus used in carrying out 
the invention. 

Referring more specifically to the drawings, 
FigS. 21 and 22 show, by way of example for pur 
poses of illustration, portions of a two-sided 
mosaic target 3 Suitable for use in certain tele 
vision transmitting tubes, such as, for example, 
the image orthicon type of tube briefly referred 
to above. it Will be understood that Figs. 2 and 
22 are merely Schematic ShoWingS and the same 
applies to the other figures in the drawings. Tar 
get 36 comprises a thin metallic screen 53 of a 
Suitable metallic material having a large num 
ber of holes to the linear inch, e.g., foul hundred 
per inch or more. One surface, such as the top 
surface in Fig. 22, and the interiors of all the 
apertures in the Screen 53 are coated with an 
insulating material 54. The interiors of all these 
apertures are filled with metallic plugs 5A. Suc 
cessive steps in the preparation of the Screen or 
target 30 will be easily understood by referring 
to Figs. 1 to 20, inclusive, in some of which, for 
simplicity in the drawings, the structure around 
one aperture only has been shown. 
The first six figures of the drawings illustrate 
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schematically a method of forming a metallic 
Screen having a number of apertures therein 
which, for example, can be used in the proceSS 
of this invention. Fig. 1 shows a thin conduct 
ing layer 4 of platinum or other Suitable mate 
rial which is evaporated, sprayed, Sputtered or 
otherwise deposited on a wax block 4. Wery 
Small particles of uniform diameter are insuf 
flated upon the surface of the film 40. These 
particles 42 may be any hard particle, Such as 
diamond, sapphire, iron, nickel or other Solid. 
Fig. 2 shows these particles on the conducting 
film A.O. 
As shown in Fig. 3, the particles 42 are pressed 

into the metal film 40 with a roller or a Smooth 
fiat or curved plate. This breaks Small particles 
of the metal 40 away from the main part of the 
conducting film leaving thereby a perforated 
screen on the surface of the wax. Small par 
ticles 43 of the screen are pressed into the Wax : 
block 4 and, as shown, angular projections 4A 
extend downward from around each perforation. 

If the particles 43 are conductors such as iron 
or nickel, they may be dissolved. With nitric or 
hydrochloric acids. 
sulating particles, this step can be omitted. 
As thick a coat of nickel is applied to the plati 

num screen 40 as is possible without closing up 
the holes 44. The coating 45 is shown in Fig. 5. 

Let it be assumed that an enlarged side view 
of one of the apertures 44 and of its Surrounding 
metal is shown in Fig. 7, and a large CrOSS-Section 
of the aperture 44 is shown in Fig. 8. It Will be 
noted that the metal screen 46 shown in Fig. 7 
has angular projections 47A around the hole 
and also small irregular projections 48A. The 
screen 46 is then electrolytically polished by 
making it, the anode in a Solution of Sulfuric acid 
and Water (120 cc. H2SO4 to 80 cc. H2O) at a 
high current density. This rounds off Sonne of 
the projections and dissolves part of the nickel 
screen as indicated in Figs. 9 and 10 which other 
wise correspond to Figs. 7 and 8, respectively. 
A thin film of metal is then electroplated upon 
the screen 46 and the polishing process is re 
peated and re-repeated as often as necessary to 
give the Snooth Screen 46 shown in Fig. 11. It 
Will be noted that in Figs. 7 to 11, inclusive, no 
attempt has been made to show the various metal 
layers (such as, for example, layers 45 and 56) 
making up the screen, it being shown for Sim 
plicity merely as a solid metal Screen 46. 

Figs. 12 to 16, inclusive, illustrate a method of 
increasing the number of holes in the screen 46. 
As shown in Fig. 12, the metal screen 46 shown 
in Fig. 11 is placed upon and in intimate contact 
with a piece of thin filter material 47, such as 
paper, and a metal or other Solid is evaporated 
through the holes 44 in the screen. This gives a 
pattern of thin solid dots 48 over the entire sur 
face of the paper as indicated in Fig. 13. Ob 
viously the dots are not perfect circles as shown 
in Fig. 13 but are shown thus for simplicity in 
the dra WingS. 
The screen 46 is then shifted into position so 

that the holes 44 fall in the positions indicated 
by the clear circles 49A in Fig. 14, and a solid is 
evaporated through the holes in the screen while 
it is in this position to produce new thin Solid 
dots 49 (shown in Fig. 16). 
The metal screen 46 is then removed and the 

filter paper 4 upon which aluminum dots 8 and 
49 have been Superimposed is placed upon a filter 
cylinder 5 of Sintered glass or glass containing 
a multiplicity of capillary holes and a layer of 

If the particles 43 are in 
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Silver oxide or copper oxide 3 is deposited upon 
the paper while vacuum is applied to the under 
side of the cylinder. The entire assembly is then 
placed in a reducing atmosphere and the Silver 
oxide or copper oxide reduced to Silver or copper. 
The aluminuin dots 46 and 49 are now etched out 
of the holes with concentiated potassium hy 
droxide solution giving a perforated metal screen. 
having twice the number of holes poSSessed by the 
original Screen. 

ihe metal screen produced by the process 
illustrated by Figs. 12 to 15, inclusive, is now 
used in a repetition of this procedure to produce 
a metal screen having holes including those 
shown as A8 and 49 in Fig. 14 and also those 
shown in the positions of the dotted circles 52 
in Fig. 16. This produces a screen shown as 53 
in Fig. 17 which contains four times the total 
number of holes as the Screen shown in Fig. 12 
and twice the number of holes per linea, inch as 
that ShoWn in Fig. 12. 

Figs. 17 to 20, inclusive, illustrate a method in 
accordance with the invention of filling the aper 
tures in the screen 53 with insulated metallic 
plugs. Referring now to Sig. 17, the metal screen 
53 is coated with an insulating layer 54. This 
is obtained by evaporating a suitable substance 
such as cryolite on to the top of the Screen or 
by insufflating giaSS on the Screen and then fusing 
it to give the coating 53. A uniform coating of 
beeswax, asphaltun or other adhesive 55 is ap 
plied to a fairly thick stiff piece of metal or glass 
56. The adhesive is flowed on the metal or glass 
56 by meiting ol' by use of a solution of the adhe 
sive in a Solvent. Such as carboil tetrachloride. 
Evenness of Spreading can be assured by spinning 
in a horizontal plane. i he coated metal screen 
53 is pressed onto the wax filian 55 so that a small 
amount 55A of the wax is pushed into each hole 
of the screen as shown in Fig. 17. Silver oxide 
57 is then applied to the surface of the unit of 
Fig. 17 by bombarding silver in oxygen with 
high voltage discharges. This can be accom 
plished in the apparatus shown in Fig. 23 where 
in the unit 58 shown in Fig. 17 and represented 
Schematically by a rectangle in Fig. 23 is mount 
ed in the path between a silver electrode 59 and 
an aluminum electrode S9 in an oxygen atmos 
phere, a Source of high direct current voltage 6 
being connected between the two electrodes. Be 
CauSe of the OXygen atmosphere a multiplicity of 
Silver oxide particles 5 is built up in the aper 
tures of the unit 58. 
The exceSS Silver oxide is then wiped off, leav 

ing the Silver oxide plugs 5 in the holes of the 
Screen 53 as shown in Fig. 19. The unit is then 
heated up and the Screen is removed from its Sup 
portS. 

8) 

70 

The screen of Fig. 19 is then heated in hydro 
gen to reduce the silvei" oxide 5 to silver bit 
tons 5A. Alternatively, it can be treated with 
a liquid reducing agent Such as one of the ones 
frequently used in photography, for example. 
This produces a Screen one elemental portion of 
Which is shown in Fig. 20 and another larger por 
tion thereof to a Sonewhat Sraaller scale is shown 
in FigS. 21 and 22. 
Various alternative steps and procedures other 

than those neiationed above are of course possi 
ble without departing from the spirit of the in 
vention, the Scope of which is pointed out in the 
claims. The disclosed over-all process of making 
mosaic Screens of the type shown in Figs. 21 and 
22 is claimed in the parent application, Serial 
No. 67,917, filed December 29, 1948; the method 
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disclosed herein (Figs. 1 to 6, inclusive) of form 
ing an apertured metal screen of the type shown 
in Fig. 6 are claimed in a copending application 
of the present inventor, Serial No. 123,873, filed 
October 27, 1949; the methods disclosed herein 
of electrolytically polishing apertured metal 
ScreenS (FigS. 7 to 11, inclusive) are claimed in 
a Copending application of the present inventor, 
Serial No. 123,874, filed October 27, 1949, now 
abandoned; and the methods disclosed herein of 
increasing the number of holes in apertured 
metal screens (Figs. 12 to 16, inclusive) are 
claimed in still another copending application of 
the present invention, Serial No. 123,875, filed 
October 27, 1949, issued as Patent Number 
2,596,617 on May 13, 1952. 
What is claimed is: 
1. The method of making a two-sided mosaic 

target comprising the steps of applying an in 
Sulating layer to the in her surfaces of the aper 
tures of an apertured flat metallic screen, sput 
tering silver in an oxygen atmosphere into the 
apertures to fill the apertures with silver oxide, 
and reducing the silver oxide to silver buttons 
in Said insulated apertures. 

2. The method of making a two-sided mosaic 
target comprising the steps of applying an in 
Sulating layer to the inner surfaces of the aper 
tures of an apertured flat metallic screen by 
evaporating cryolite on to the top of the screen, 
Sputtering Silver in an oxygen atmosphere into 
the apertures to fill the apertures with silver 
Oxide, and reducing the silver oxide to silver but 
tons in Said insulated apertures. 
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3. The method of making a two-sided mosaic 

target comprising the steps of applying an in 
Sulating layer to the inner Surfaces of the aper 
tures of an apertured fiat metallic screen by in 
Sufiating glass on the Screen and fusing it, Sput 
tering Silver in an oxygen atmosphere into the 
apertures to fill the apertures with silver oxide, 
and reducing the silver oxide to silver buttons 
in said insulated apertures. 

4. The method of making a two-sided mosaic 
target comprising the steps of applying an in 
sulating layer to one side and the inner surfaces 
of the apertures of an apertured flat metallic 
Screen, contacting the opposite side of said screen 
with an adhesive-coated, flat supporting mem 
ber, Sputtering silver in an oxygen atmosphere 
into the apertures to fill the apertures With Silver 
oxide, and reducing the Silver oxide to Silver. 
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