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The present invention relates to the manufac-
ture of metal mesh screens of meshes ranging in
pitch down to a fraction of a millimetre, and to
the application of such screens as electrodes in

5 electron discharge devices, such for example as
cathode ray tubes. _ ‘

A form of cathode ray tube used in the elec-
trical transmission of pictures comprises a mosaic
electrode which includes a metal mesh screen
coated with insulating material, the interstices in
the screen accommodating insulated metal ele-
ments.

A tube of this form used in television trans-
mission apparatus has one end of each of the
15 mosaic elements coated with photo-electrically
active material, and in operating such apparatus
an optical image is projected on to the photo-
electrically active side of the mosaic screen, while
the opposite side of the screen is scanned by a
cathode ray, the picture signals being generated
in an external circuit assdciated with the metal
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mesh grid. A screen used in this way is known’

as a “double-sided” mosaic.

It is sometimes desirable to provide in photo-
25 electric devices a metal screen of fine mesh. For
example, in & cathode ray tube having a double-
sided mosaic screen, a metal screen, the meshes
of which conform with the insulated photo-sensi-
tive elements of the mosaic screen, may be mount-
ed on or closely adjacent to the mosaic screen and
maintained at a particular potential, the mesh
screen serving to assist in stabilizing the mosaic
elements at some desired potential and/or in pre-
. venting secondary electrons, released by bhom-
35 bardment of any particular element of the mosaic
screen by the scanning cathode ray, from spread-
ing to neighboring elements of the screen and

thereby reducing its efficiency. of operation.

_An object of the present invention is to provide

40 an improved method of producing metal mesh
screens of fine pitch. : ‘

A further object of the invention is to provide
an improved method of forming a mosaic screen
combined with a metal mesh screen for use as an

45 electrode in an electron discharge device.

A still further object is to provide an improved
mosaic screen and mounting therefor suitable for
usein a cathode ray tube, -

According to the present invention in one as-

50 pect, 3 method of forming a metal mesh screen
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includes the steps of forming an electrically con- -
ducting matrix having ribs corresponding to the
finished scréen, coating the ribbed surface of the :
~ matrix with a layer-of electrically-insulating ma-"
55 terial, removing the parts of -said layer that lie.on-
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the top of the ribs, depositing by electro-plating a
layer of metal on the exposed tops of the ribs, and
removing the remainder of the layer of insulating
material and the matrix from the metal screen
thus formed. '
According to the invention in a further aspect,
a method of forming a metal mesh screen in-
cludes the steps of forming a matrix having

. grooves corresponding to the finished screen, coat-

ing the matrix with a layer of metal, removing 10°
the metal coating from the tops of the portions
of the matrix between the grooves, and thereafter
removing the matrix from the metal screen thus
formed. The matrix may be of electrically-con-
ductive material, the metal coating being de-~ 15
posited by electro-plating.

The invention, in its first aspect hereinbefore
set forth, will be further described with reference
to the method of producing a mosaic screen de-
scribed in British Patents Nos. 447,824 and gp
455,233. That method involved the following
steps. Wire, which may be of tungsten 0.05 mm.
in diameter, is coated with an insulating masterial,
such as glass, to a diameter of say 0.07 to 009
mm. and cut into equal lengths. Two metal ma- o5
trix plates are prepared each having two series
of parallel grooves pitched at say 0.25 mm. and’
crossing each other at an angle—preferably 90
deg. One of these plates is relatively deep, the
depth of the grooves being about 90 per cent of 30
the diameter of the glass covered wire; in the
other plate the grooves are correspo_ndingly shal-
low. The deep plate is provided, by the method
described in British Patent No. 455,233 referred
to above, with gold cups of more or less rectan- 35
gular section separated from each. other and cov-
ering each of the projecting portions between ad- -
jacent grooves. The shallow plate has grooves
which will register exactly with the grooves of
the deep plate. The insulated wires are suitably 40
fixed in the grooves in the two plates in such a
way that, when the plates are juxtaposed face to -
face, the parallel wires in one plate are at right -
angles to the parallel wires in the other plate.

_'The two plates, each -loaded with its series of 45

wires, are placed face to face in the predetermined -
register, and subjected to heat and pressure so
that the glass is fused at each crossing point and
reshaped in such a way as to hold the gold cups
firmly in-the interstices of the insulated mesh. 50
The matrix plates are finally removed by an acid
bath. : ' o .

In adapting that method to the present inven-
tion, a- matrix plate adapted for moulding an

‘ihsulated mosaic screen may be prepared by a 85 .
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method involving the steps of forming an elec-
trically-conducting negative matrix having ribs
corresponding to the grid wires of the finished
mosaic screen, coating the ribbed surface of the
matrix with a layer of electrically-insulating ma-
terial, removing the parts of said layer that lie
on the top of the ribs, depositing by electro-

. blating a layer of metal of the exposed tops of

10

_the ribs, removing the remainder of the layer

of insulating material, depositing a positive ma-
trix on said negative matrix and the metal mesh

" screen formed thereon, and removing said neg-
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ative matrix. The positive matrix formed in
this way is used to mold the insulating mate-
rial of the mosaic screen so that the metal mesh
screen adheres to the mosaic screen.

This last mentioned process will now be de-

" scribed in more detail with reference to Figs.

1 to 20 of the accompanying drawings, in which:
Pigs. 1, 2, 4, 5, 6 and 7 are sectional side ele-
vations of a part of a ribbed matrix in various
stages of preparation;

Fig. 3 is a view from the under side of Fig. 4:

Fig. 8 is a sectional side elevation of a part
of the prepared ribbed matrix with a positive
matrix deposited thereon;

Fig. 9 is a sectional side elevation of a part of
the positive matrix after the ribbed matrix has
been removed; ’ ‘

Fig. 10a shows in section parts of two coop-
erating positive matrixes loaded with insulated
wires;

Fig. 11 is a composite section showing parts

" of these two matrixes after pressing together to
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form a mosaic screen;

Fig. 12 is a view of part of a face of the mo-
saic screen as viewed from the under side of Fig.
13; .

Fig. 13 is a section of part of the mosaic screen
after the matrixes have been removed;

Figs. 14, 16 and 17 are sectional side elevations
of portions of a matrix plate in various stages
of preparation;

Fig. 15 is a view from the under side of Fig.
14; -

Fig. 18 is a sectional side elevation of part of
a metal mesh screen;

Fig. 19 is a view from the under side of Fig.
18; and

Fig. 20 shows an alternative stage of prepara-
tion of a matrix corresponding to that shown in
Fig. 16. :

The shallow negative (ribbed) matrix 30 (Fig.
1) is preferably of copper, produced from a wax
original by electro-typing. ‘It is provided with
a series of parallel ribs 30a disposed at right
angles to similar ribs, one of which is visible and
is denoted by 30b. The ribs in each series are
preferably pitched at 0.25 mm. centre to centre.
The matrix is completely coated with a layer 31
of asphalt varnish (Fig. 2) thick enough to cover
the ribs. This coating is then scraped away

“until the tops of the ribs just appear as bright

85

copper 'lines on a black ground. The matrix
plate 30 is next carefully lapped until the ex-
posed copper surface corresponds to the desired
proportions of the metal mesh screen required
tobe formed. The matrix now appears as shown

. in Figs. 3 and 4. The plate is now chemically
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cleaned and placed in an electro-gilding bath
until a deposit 32 (Fig, 5)- of the desired thick-
ness of gold is formed on’the exposed tops of
the copper ribs 30a and 30b. -

It is convenient to make a pair of plates at a
time, and to solder the two plates together

2,115,855

round their edges, when placed back to back, ic
cbviate the necessity for applying a stopping
coating to the parts not required to be plated.
The asphalt is removed by boiling the plate in
ether, which now appears as shown in Fig, 6.
Next a thin film 33 of nickel is deposited over
the copper and gold, completely covering both,
as shown in Fig. 7, and on this is formed a rel-
atively thick deposit 34 of silver (Fig. 8) which
may be 0.08 mm. thick. The nickel and silver
together form the positive matrix, the nickel
serving to prevent diffusion of the gold and sil-
ver when the matrix is subsequently heated and
pressed. The copper negative matrix 30 may
now be removed by dissolving it in a suitable re-
agent. Alternatively, a pair of plates may be
soldered at their edges face to face, and placed
in a copper bath, the copper matrix 38 being re-
moved by making the twin plates the anode.
The positive matrix just described and shown in
Fig. 9 is used with a deep matrix, prepared in
the manner described in specification No.
11622/35 hereinbefore referred to, to mould the
mosaic screen of insulated wire and to fix the
metal mosaic elements in the mosaic,

Fig. 10a shows in section a portion of the shal-
low positive matrix plate just deseribed and
loaded with a series of glass insulated tungsten
wires, one of which is visible being denoted by
38a. The glass insulation is denoted by 38. Fig.
10 shows, juxtaposed to the shallow plate, a
portion of the deep matrix plate 371 having = se-
ries of gold cups 38 and loaded with a series
of glass insulated tungsten wires 35b.

The deep plate and the shallow plate, each
loaded with its series of wires, after having been
placed face to face in predetermined register,
are clamped between heavy steel plates, soft sheet
asbestos packing being interposed between the
steel plates and the matrix plates. The whole
assembly is then heated until the glass is soft.
The plates are pressed together while stil] hot,
so as to fuse the glass covering of the wires at
each crossing point, to reshape the glass insu-
lation to the desired substantially circular cross
section, and to cause the gold mesh screen 32
to adhere firmly to the glass insulation. Fig. 11
is & composite section of the assembly after the
two matrix plates have been pressed together.
The section in the left-hand part of the figure
Is taken on a plane lying midway between grooves
accommodating the wires 35a, while the section
in the right-hand part of the figure is taken
along a pair of these grooves.

When the assembly is cool, the clamping plates
are separated and the packing is removed. The
electro-types, which are now fused to the glass,

. are placed in nitric acid which dissolves the ma-
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trix plate 37 and the silver and nickel layers 34 -

and 33, leaving the gold cups 38 locked in the
interstices of the glass covered wire mesh, and
the gold mesh screen 32 fused on to the Insulation
36 (Figs. 12 and 13). 'The screen may be finally
washed in sulphuric acld to remove the last
traces of nickel. : ’

Thus, according to the present invention in a
further aspect, there is provided an improved
mosaic screen which includes a mesh composed
of wire coated with a fusible insulating material

. and held together by adhesion between the insu-

lating coatings of the crossed” wires, the insu-
lating material supporting  the ‘Sseparate  elec-
trically conductive mosalc elements and also sup-
porting a continuous metal mesh screen which is
thus insulated from the mesh wires and from
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the mosaic elements and which frames the in-
dividual mosaic elements.

If it is desired to produce a metal mesh screen
by itself, the process hereinbefore described may
be used.as far as the step of removing the asphalt
varnish (Fig. 6). Thereafter it is merely. neces-
sary to remove the copper matrix. ]

However, when a separate metal mesh screen
is required, it may be preferred to use the method
now to be described with reference to Figs. 14 to

20 of the accompanying drawings, which can be ’

used to provide a mesh the elements of which are
relatively deep or of channel section, and there-
fore stiffer for a given thickness than a flat mesh.

In this alternative process a positive electro-
type 40 (Figs. 14 and 15) is used, which may be of
copper, having crossed grooves 40a and 40b cor-
responding to the requi;ed mesh pattern. These
grooves may have a pitch of 0.25 mm. and their
section, instead of being U-shaped as shown, may

be triangular or part-circular, or the grooves may.

have a flat bottom. and outwardly inclined sides.
It is desirable that these two' series of grooves

should have the same depth, otherwise the mesh-

will have a warp and a weft at different levels,
which is undesirable when the mesh is to be
enamelled. : : :

The positive plate 40 is next plated on its
grooved side with a suitable metal, for example,
when the mesh screen is to be subsequently
enamelled, it may be plated with nickel to a
thickness of 0.08 mm., care being taken to render
the deposit as firmly adherent as possible, When

the desired thickness is obtained, the -nickelled .
positive electrotype is removed from the plating -

path and has the appearance shown in Fig. 16,
where the nickel deposit is denoted by 41.

The next process consists in the grinding or
lapping of the nickeled surface of the positive
electrotype in order to remove the nickel co}at-
ing from its surface, while leaving the grooves
40a and 40b filled with nickel.  As the nickel is
1apped away, the first portion of the original cop~
per to be exposed is the top of the squares pro-
duced by the grooving (Fig. 17). This process
is continued until the surface of the copper elec-
trotype appears as a chequered plane of square
copper lands isolated by nickel lines of the de-
sired width. . . , :

1t is essential that care be taken during the
grinding or lapping process to prevent nickel
burrs of flash from extending into the copper
lands. If these burrs are present, the final screen
will present -irregular meshes with consequent
dificulties in enamelling. - If correct abrasives
are used, however, this trouble can be avoided.

If grooves of a triangular or semi-circular or
other tapering cross section are used, the width
of the nickel hands will be determined by the
amount of grinding; if the plate is reduced in
thickness, the width of the bands will be pro-
portionally reduced, and thus an adjustment of
size of aperture and wire thickness can be ef-
fected. The extent of grinding can be readily
determined by suitable measuring microscopes.

shown, variation of grinding will not alter the
relationship of the width of the nickel band to
the size of the meshes.

If the copper electrotype 40 is completely re- '

moved, a nickel mesh screen will be left as shown
in Figs. 18 and 19, where it is denoted by #&la;
the shape and size of this screen corresponds with
the grooving on the original positive. This mesh
screen is perfectly flat and quite homogeneous,

_ 3

being formed by a uniform deposit of nickel. The
cross section of the mesh wires is also the same

as that of the grooves and in consequence, the .

screen can be made of great stiffness for a given
weight of metal. '

. The nickel deposit may be so thin that it does
not fill the grooves, as indicated at 41’ in Fig.

20, so that the mesh wires are of channel sec-

tion. In this way a light and strong mesh can
Pe made when necessary.: :

The copper may be conveniently removed by
stopping off the ruled surface by a suitable re-
sistive varnish, and making the. copper electro-
type the anode in a copper electrodeposition
bath, any final copper being removed in a solu~
tion of ferric chloride or amimonium presulphate
which have a negligible action on the nickel. The
screen is now placed in a bath of nitric acid
which by its solvent action removes the sharp
edge produced by the grinding process. The re-
moval of this edge is necessary to prevent cleav-
age at this point of the enamelled surface to be
applied subsequently. The acid also ' slightly
roughens the surface, thus assisting the adhe-
sion of the enamel; care must however be taken
to limit the action of the acid.

The screen may bé mounted by superimposing

“two nickel wire rectangles of suitable size on

each other with the screen between, and resist-

ance welding the corners of the wire frames to--

gether. The corners of the screen may be cut
off to allow the wire frames to be welded directly
together at these points. Electrical connection
between these wires and the screen, if required,
may be ensured by welding the wire frame to the
sereen at a few points along the edge.

An alternative method of mounting is as fol-
lows. After the lapping and grinding are com-
pléted, the copper positive, which is at the stage
represented in Fig. 17, is stopped off over its
grooved face, a suitable width of. margin being

. exposed. . The stopping off’ may conveniently be

done by sticking a thin rectangular sheet - of
chonite or of the material known. by the reg-
istered trade-mark “Paxolin” over the area to
be stopped off with a cement which is not affected
by the nickel solution. The positive is now
placed in a nickel electrodeposition bath and the
edge is plated until a frame is produced which is
thick enough to support the screen when the
copper is finally removed as previously described.
Supporting wires may be welded on to the screen,
which is now ready for the enamelling process.
A similar process is obviously also applicable ‘to
a screen made by the method described with ref-
erence to Figs. 1 to 6,

-Before a vitreous enamel is applied.to a metal
‘surface, it is desirable to form. an oxide film
thereon. This film may be readily produced by
heating the screen, in an atmosphere containing
oxygen, long enough to produce a. deep blue
.colour on the bright nickel. It is of course es-
sential that the screen should be quite free from
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grease, and such cleaning may be accomplished -

by the use of an electrolytic cleaning bath.
The enamels may be of standard commercial
manufacture. These are insufficiently fine when

- received from the suppliers, and are therefore re--

ground. in a ball mill until satisfactory. The
enamel is now mixed with additional water, and

a suspension of very small particles is obtained

by the usual decantation methods. This suspen-

sion is sprayed on to the screen, by a spraying
gun (such as that known by the registered trade

mark “Aerograph’) fed with nitrogen at about
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50 lbs. per sq. in. pressure, and the coating is
Aried, its thickness being measured by micro-

_scope prior to firing.

Any convenient furnace may be used, provided

accurate temperature control is possible. Elec- .

tric radiation furnaces are preferred. The
enamel on fusion covers the screen, provided the
oxidation is complete except for small pits or
bare places which may be present here and there.
A second coating may then be applied, which

- usually covers these, thus completing the coating.

It has been found that a light copper deposit
on the nickel greatly facilitates complete cover-
ing, the copper being thermally oxidized prior to
enamelling. Where, however, it is important to
maintain the electrically insulating properties of
the enamel, this copper coating should be very
thin. The enamel coating may be fused in a
vacuum in order to eliminate small gas bubbles.

Screens produced by the process described with
reference to Figs. 14 to 20 may be used for a
variety of purposes. For example, in the produc-
tion.of blocks for photographic reproduction of
pictures, etc.,
made of ﬂne-mesh screens commonly produced
by a photo-etching process. Such screens have
certain inherent faults due firstly to the irregu-
larity of the action of light on the sensitive coat-
ing which has to be rendered insoluble by these
means. It is very difficult to prevent some scat-
tering of the light, and in consequence the edges
of the mesh, when the unaffected portions are
dissolved away, are somewhat rugged. 'These un-
even edges of the mesh are further accentuated

5 by the etching process, since the action of the

acid naturally is . itself irreg'ular within fine
limits.

In the present process, owing to the support
given to the nickel mesh by the copper matrix
during the lapping, such ruggedness does not oc-
cur, the nickel bounding the spaces being quite
straight and {rue.

A further use of such screens Is for classify-
ing granular materials by sieving processes. In
good quality wire cloth, as used for this work,
wide variations of size necessarily occur, and in
consequence particles considerably exceeding the
nominal size may pass the mesh, or alternative-
ly the process of sieving may be retarded, as only
a portion of the mesh {s actually used. In addi-
tion, the present invention enables such screens
to be made very much stronger than is possible
with woven wire, because the depth of the mem-
bers forming the mesh may be several times their
width in the plane of the mesh, so that these
members virtually form a flat bar “edge on" to
the load.

It is sometimes desirable to provide in cathode
ray tubes an open mesh screen of metal that
does not oxidize readily and to mount this screen
near to but spaced from another electrode, for
example a mosaic screen. -

The process hereinbefore described with refer-
ence to Figs. 14 to 20 may be employed in the
production of such a screen, a gold plating proc-
ess being substituted for the nickel plating. The
copper matrix may be removed, after the lapping
operation is completed, by placing the composite
plate in nitric acid.

As the gold screen formed in this way is rel-
atively fragile, it is desirable to attach it to a
mounting frame before the backing of the matrix
metal has been entirely removed. Thus the cop-

per matrix may be dissolved away until its thick- "

ness is about 0.06 mm. The .composite plate is

in the printing industry, use is .
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then washed and dried and its gold side is electri-
cally welded by the resistance method to a metal
frame, of for example nickel wire 1.5 mm. in
diameter, and shaped to enclose the mesh area.
The frame may be provided with glass bead in-
sulation by which it can subsequently bé joined
to a mosaic screen or other apparatus. The
frame and gold screen are then immersed in the
nitric ‘acid bath until all the copper is dissolved;
since the copper backing is thin, the reduction
in size of the nickel due to the acid is unimport-
ant,

As an alternative method of mounting, the

5

10

nickel frame may be welded to the gold mesh

before the copper matrix has been removed, or
after the matrix has been partly reduced in
thickness. A coating of asphalt varnish is then
applied to the whole of the surface of the grid

-area and to the copper backing. The assembly

of composite plate and frame is then placed in
a gold plating bath and an acid-resisting coat-
ing is applied to the frame and welds. The as-
phalt is next removed by bolling in ether, and
the assembly is finally transferred to the nitric
acid bath, where all the copper is removed with-
out damage to the frame.

A further alternative method of removing the
copper matrix, which can be used in the manu-
facture of screens of either nickel or gold, is to
place the matrix, with the screen formed therein,
and if desired having a nickel frame secured to
the screen, in a solution of ammonium persul-
phate (approximately 20 per cent.-at 25°.C.).
This solution has but a slight solvent eﬂfect on
nickel."

Having now described my invention, what I
claim as ‘new and novel is:

1. The method of forming a metal mesh screen
which includes the steps of forming an electri-
cally-conductive matrix having ribs correspond-
ing to the finished screen, coating the ribbed sur-
face of the matrix with a layer of electrically-
insulating material, removing the parts of said
layer that lie on the top of the ribs, depositing
by electro-plating a layer of metal on the ex-
posed tops of the ribs, and removing the remain-
der of the layer of insulating material and the
matrix from the metal screen thus formed.

2. The method of forming a metal mesh screen
which includes the steps of forming a matrix
having grooves corresponding to the finished
screen, coating the matrix with a layer of metal,
removing the metal coating from the tops of the

portions of the matrix between the grooves, and

thereafter removing the matrix from the metal
screen thus formed.
3. The method of forming a metal mesh screen.

15

20

2

30

35

40

45 .

6

which includes the steps of forming an electri- )

cally conductive matrix having grooves corre-
sponding to the flnished screen, electrically de-
bositing upon the matrix a layer of metal, con-
trolling the deposition of metal to only partly
flll the grooves, removing the metal coating from
the tops of the portions of the matrix between

‘the grooves, and thereafter removing the matrix

from the metal screen thus formed.

4. The method of forming a metal mesh screen
which includes the steps of forming a copper
matrix having grooves corresponding to the fin-
ished screen, electrically depositing upon the ma-
trix a layer of gold, controlling the deposition
of gold to only partly fill the grooves, removing
the deposited gold from the tops of the portions

60
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of the matrix between the grooves, and remaov- 75
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ing the matrix from the gold" mesh screen by

jmmersion in an ammonium persulphate solution. -

5. The méthod of forming a metal mesh screen
which includes the steps of forming a copper ma-
trix having grooves corresponding. to the finished
screen, electrically depositing upon the matrix a
layer of nickel, controliing .the deposition of
nickel to only partly fill the grooves, removing
the deposited nickel from the tops of the por-
tions of the matrix between the grooves, and
removing the matrix from the nickel mesh screen

by immersion in an ammonium persulphate so-.

lution. - .
6. A method of forming a metal mesh screen
as claimed in claim 2 and comprising in addition,

the step of affixing & peripheral supporting frame

to the screen before removing the matrix.

7. The method as claimed in clajim 2, which

comprises in addition, the steps of stopping off
the matrix and the mesh screen deposited there-
on to leave only a border portion exposed, and
depositing- & supporting frame by electroplating
on this exposed border portion before removing
the matrix. . : ’
8. The method as claimed in claim 2, which
comprises in addition, the steps of partly remov-
ing the matrix plate by etching, ‘and subsequently
attaching a relatively thick supporting frame to
the mesh screen before removing thée remainder
of the matrix plate. :

9. The method as claimed in claim'5 which

comprises in addition, the step of lightly etch-

ing the nickel screen in nitric acid for the pur-
pose of eliminating sharp edges thereon. '

~ 10. The method claimed in claim 2 and cpm-:
prising the additional steps.of coating the formed .

sereen with enamel and subsequently. fusing the
enamel in g vacuum. ’ '

~ 11. The method claimed in claim 5 and- com-
prising the additional steps of depositing & thin
coating of copper over thé nickel screen, ther-
mally oxidizing the coating of copper, coating

the oxidized screen with enamel, and fusing the
enamel in a vacuum. i )
-12. The method of preparing

5

a matrix plate

for moulding an insulated mosaic screen, which -

includes the steps of forming an electrically- -

conductive negative matrix having ribs corre-
sponding to the grid wires of the finished mosaic
screen, coating the ribbed surface of the matrix

with. a layer of electrically-insulating material,

removing the parts of said layer that lie on the
top of.the ribs,
layer of metal on the exposed tops of the ribs,

depositing by electro-plating a.

10

removing the remainder of the layer of insulat- -

ing material, depositing a positive matrix on said
negative matrix and the metal mesh screen

formed thereon, and removing said negative

matrix. B . .

13. The method of forming s metal mesh
screen which includes the steps of forming an
electrically conductive matrix having intersect-
ing grooves corresponding to the mesh. of the
finished scireen, electro-plating the matrix with
a layer of metal, rémoving the electro-plated
metal; from the tops of the portions of the ma-

“trix between the grooves, and thereafter remov-

ing. the matrix from the metal screen thus

~formed.

14. The method of forming an acid resisting

5.
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25.

metal mesh screen which comprises the steps of

forming an acid soluble metal matrix having
grooves corresponding to the mesh of the fin-
ished screen, coating the matrix with a layer of

30

metal, removing the metal coating from the tops . .

of the portions of the matrix between the grooves,
affixing a supporting frame to the mesh screen

" thus formed, stopping off the matrix and at least

the middle part of the mesh screen, plating the

- stopped off assembly with an acid resisting metal,

removing the stopping, and dissolving the matrix
in an acid bath. : 2

- HERBERT EDWARD HOLMAN.
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