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To all whom it may concern: ,

Be it known that I, GorrEorp EpHRAITM
WERTHEIMER, a subject of the Emperor of
Austria, and a declarant of the United
States, having made my application for

first papers in March, 1917, residing at 558.

West 86th street, New York, in the county
of New York and State of New York, have
invented certain new and useful Improved
Processes of Preparing Stencil-Plates, Die-
Plates, and the like, of which the following
is a specification. _

This invention relates to a process of pro-
ducing stencil plates, or die plates or-blocks,
or like metallic articles by eroding, or eating
or cutting away the metal from certain de-
sired parts of the plate or block by the use

of electric currents while the plate or block

is immersed in a suitable electrolytic solu-
tion or bath. :

The object of the invention is to provide.

a process by the use of which embossing dies
-or plates, dies for making stampings or forg-
ings, stencil plates, and like articles may be
rapidly and accurately prepared at a con-

~siderably reduced cost and with a minimum

expenditure of labor as compared with ex-
isting methods of preparing such dies, plates
or the like." Lo ' :
Another object of the invention is to pro-
vide g process by the use of which metal may
be removed from a plate or block to any de-
sired depth, or through the entire thickness
of the block or plate over any desired con-
figuration, without any undercutting at the
edges of the parts so removed.
- A further object of the invention is to

provide a process by the use of which metal:

may be removed or eroded from both sides
of a plate or block simultaneously.

A still further object .of the invention is
to provide a process by the use of whieh
two plates may be simultaneously produced
by the use of a single cathode member, said
plates being similar but one of them having
certain parts in relief and the other having
the -corresponding . parts in intaglio, said
plates being adapted for joint use, for exam-
ple in embossing work. S

Further objects of the invention will ap-
pear clearly from the following detailed de-
scription and from the claims appended
hereto. S ‘

The accompanying drawings convention-
ally illustrate the various steps of the
process according to this invention. In these

i

drawings, Figures 1 to 4 inclusive show a
metal plate after successive treatments or °

- steps of the process, and Fig. 5 is a sectional

view of the plate illustrated in Fig. 4, the
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plane of the section being indicated by the

line 5—35 in the latter figure.

Generally -speaking, the metallic plate or

block to be operated on according to the
present invention, is immersed in the electro-
Iytic solution and an electric current is
passed from said plate or block, serving as

-the anode, through the solution to the cath-
ode, the latter when a die plate or block is:

being prepared having secured. thereto or
formed in one therewith a pattern of the
article to be produced by said die plate or
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block. The parts of the plate to be cut away

are exposed to the solution and the other
parts of the plate are protected and the
action of said solution and of the current
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passing from said exposed parts through .

said solution to the corresponding parts of

said pattern results in said exposed parts

of the plate or block being eroded or eaten
away. In the case where the metal is to be
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removed to a uniform depth throughout, or -

is to be removed through the entire thick-
ness of the plate or the like, as for example
in the making of a stencil plate, the pattern
on the cathode may not be essential, al-
though it may be employed if desired.’

I will now describe in detail the various.

elements necessary in carrying out the

‘process, the method of preparing the same,

and the operative steps involved. ,
- The process may be carried into effect by
means of a tank of wood or other suitable

material having a lead lining and containing .

the electrolytic solution or bath. This so-
lution is preferably of the nature described

-and claimed in my. companjon application
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Serial No.-208,559 filed December 24th,1917, -

such solution comprising the following in-
gredients in substantially the following pro-
portions by volume, namely, sulfuric acid
1.84 specific gravity 80 parts, nitric acid
1.492 specific gravity 20 parts, copper nitrate
5 parts, lodin 2 parts, acetic acid about 30%
2 parts, ammonium chlorid 200 parts- and
water 691 parts. The copper nitrate, iodin

and ammonium chlorid are of the usual com-

mercial grade of purity. The solution may

be employed with or without the ammonium ° ‘

chlorid, in the latter event the water com-
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prising 891 parts of the solution. Tt is of

course to be understood that the invention
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* is not limited to the ‘use of this particular

10

‘solution or bath, although it may be stated

that excellent results, both in regard to the
quality of the work and the time occupied
in producing the same have been obtained
therewith. ‘ ;

I find it advisable to employ this electro:

lyte at a temperature of about 83° Fahren- -

heit for obtaining -the maximum efficiency,
but the electrolyte can be used at lower tem-
peratures, say at room temperature, if de-
sired. - The liquid may be kept at the de-

sired temperature by an electric heater or:

. otherwise.

The cathode and the plate or block serv-

-ing as the anode may be suspended in the
- solution or bath in the usual manner by
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means of conducting wires or rods from
conductors or bars of brass or other suitable
material supported upon or above said tank,
the electric current from a suitable source
being suitably connected to said bars, the
current flowing from said source to the bar
supporting the plate or block and flowing
back to said source from the bar supporting
the cathode. The distance between the
cathode and anode will of course vary ac-
cording to the area of the work to be oper-
ated on, for example a distance of approxi-
mately six inches between anode and cathode
will be found suitable for articles up to
about six inches in area. The speed of op-
eration is of course controlled to a certain
extent by the distance apart of the cathode
and anode. Similarly the current employed
will vary according to the quantity of work
to be operated upon, although it may be
stated that in carrying out the process it is
necessary to use a current of low voltage
and high amperage. Generally speaking a
current starting from lowest voltage and
amperage and gradually rising to about six
or seven volts and about 35—40 amperes
will be found suitable.

The cathode may be formed of any suit-

.able conducting material, but it is preferred

to make it of a mixture of substantially

-equal parts of graphite and ‘carbon, the

graphite insuring & more uniform flow of
current and a smooth surface on the eroded
or eaten away parts of the plate or block.

The graphite and carbon in powdered form

are worked into a pasty mixture with lin-
seed or other suitable oil and said mixture
is pressed in the desired form, which may
simply be that of a flat plate of consider-
able area, and dried. : .

The cathode in the preparation
plate or block may, and preferably does,
carry a pattern of the article to be pro-
duced by said die, and said pattern may be
formed integrally with the cathode, or may
be made of the same material as the cathode
and secured thereto, or it may be of metal
or other conducting material and secured to

of a die
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said cathode. The cathode is preferably in

the form of a plate of materially greater
area than the article or pattern secured to
it. The use of the pattern on the cathode
increases the speed of operation of ' the

-process and also causes the metal to be more

uniformly removed from the anode or plate.

The plate or block to be operated upon is
of a metal suited to the purpose for which
the plate or block 1s intended to be used.
For example, in the manufacture of a die
plate or block, said plate or block will be of
hardened or annealed steel. In preparing
the plate or block, which may be termed
the anode, for treatment, the same is first
coated all over with a suitable resisting
coating to protect the parts which are not
to be cut or eaten away. While any suit-

able resisting coating may be employed, it

is preferred to use a material comprising a
mixture of the following ingredients, in
substantially the proportions stated, namely,
asphaltum six parts, beeswax two parts,
stearin one part, and varnish one part. I
prefer to use the varnish known in the trade
as white dammar varnish, but any other
similar varnish may be used. The ingre-
dients are mixed together while being slowly
heated until the desired consistency and
uniformity is obtained. The resisting coat-
ing is painted on the bare metal until it is

just tacky and then a coating or layer of

lead foil, preferably of approximately .002
thickness, is applied over the resisting coat-
ing and the whole allowed to properly dry
and set.

The portion or portions of the metal of
the anode to be removed are exposed by re-
moving a portion or portions of the lead
foil and resisting coating of predetermined
extent and configuration according. to the
size and shape of the article to be pro-

~duced by the die plate or block, or the in-

scription or design to be embossed or sten-
ciled by the use thereof. The configuration
of the portions of the anode to be removed
may be indicated on the lead foil coating by
laying said article or pattern on said coat-
ing and outlining it thereon by the use of
a suitable scribing or other tool, or by trac-
ing said outline on tracing cloth or paper

and laying the same on said coating. Or

the outline of a design or inscription may
be drawn on the lead foil by hand by a suit-
able scriber or tool. The lead foil within
such outline or design, or a particular por-

‘tion or portions thereof as later described,

is then cut out by the use of a suitable crt-
ting tool, and the portion cut out removed.
This exposes the resisting coating which is
then removed in any suitable manner, as by

the use of a solvent, such as benzol or

naphtha. The removal of both the lead foil
and the resisting coating exposes the metal
of the die plate or block at the part or parts
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“which are to be cut or eaten away, while
those parts which are.not to be removed -

are strongly protected. The lead foil coat-
ing materially facilitates the laying out of
the design, or outline of the parts to be re-

. moved, as it will be clear that it is much
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easier to do this on.the lead coating than

_on the resisting material. It also facilitates

the removal of the resisting coating within
the outline of the article or design-and in-
sures regular and even lines at the edges of
the coating removed, while at the same time

protecting the remainder of the - resisting

coating from the action of the solvent em-

ployed. In some cases of -course the lead -

foil may not be essential, although its use
is preferable in all cases for the reasons
stated. If desired a second resisting coat-

ing may be applied over the entire surface-
of the lead foil remaining on the plate or.
block. This may be necessary with some.

solutions to protect the lead foil from the
action thereof, while with other solutions
such as that above referred to, this second
coating may not be necessary.

The accompanying drawi
conventionally the various steps of the pres-

ent process, Fig. 1 showing a metal plate or.

anode 1 having a coating of resisting ma-
terial 2 applied to the upper surface thereof
and a coating of lead ‘foil 8 superimposed
upon the coating 2, the lead foil being cut
away and the resisting coating removed at
the central portion of the plate to expose the
metal of the plate or anode over an area in-
dicated by the numeral 4. It is to be noted
that the area 4 is merely indicated for pur-
poses of llustration and that an area of any
other configuration may be exposed and that
one or, more such areas may be produced by

_cutting different portions of the lead coat-
ing away. The anode, prepared in the man- -

ner described, and the cathode, with or
without an article or pattern thereon, are
now placed in the electrolytic.solution or
bath, supported from the conducting bars
above mentioned, or otherwise suitably sup-
ported and connected into the electric cir-

. cuit. - The parts such as 4 of the anode left

50

exposed by the removal of the lead foil and
resisting coating are arranged directly op-

_posite to and facing the cathode, or the

55

article thereon, or the parts of such article
corresponding to said exposed parts, and on
the passage of current through said circuit,

said current flows to the anode and from the’

exposed parts thereof through the solution

. to the cathode or to the article thereon, or

60

the parts of such article, and thence back to
the source of supply, the resulting action
of the current flow and of the solution or
bath causing the exposed parts-to be eroded

. or eaten away. The current flow is con-

65

tinued until the desired depth of cut is ob-
tained, and this may be readily ascertained

ngs illustrate

‘block or plate.

8

by -removing the anode from time to time

and testing by the use of a micrometer gage
or other measuring means.
away of the exposed portion of the metal of-
the anode is indicated at 5 in Fig. 2, the cut
away portion corresponding with the area 4
of Fig. 1 and being cut away to a desired
depth as shown by the numerals 6 indicat-
ing the sides of the recess or depression
formed in the plate. The removal of the
metal is effected very rapidly, it being found
from tests conducted that with the employ-
ment of the solution and current above set
forth it is possible to cut to a depth of three
sixty-fourths of an inch in annealed or
hardened steel in one hour over any area of

The cutting -
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any configuration, and with a solution hav- -

ing the ammonium chlorid omitted it is pos-
sible to cut to a depth of one millimeter in,
about six hours. , '

The removal of metal may take place up
to approximately. three sixty-fourths of an-
inch without undercutting of the edges of
the portions removed, but if deeper-cuts are
desired, the anode is removed from the solu-

85 -

90

tion from time to time and-the.edges of the .

“parts removed for example, the edges 6,

Fig. 2, coated with said resisting material,
thus preventing undercutting of such edges
no matter how deep a cut is made, or

95

whether the cut is'made entirely through the

."Where as is usually the case
be produced by the die plate or block has .
portions which lie at different elevations-
from the surface of the cathode, the portion
or portions of highest elevation on the ar-
ticle or pattern will correspond to portions

the article to

100

to be cut in the plate or block to the greatest .

depth and portions of lesser elevation on the -

105

article or pattern will correspond to por- -

tions to be cut to lesser depths in the plate
or block. I.control the removal of metal
from the plate or block corresponding to
such varying depths, by exposing the differ-
ent portions of the anode in succession ac-
cording to their elevations.. That is, the por-
tions of the resisting and lead foil coatings
are cut away firstly to correspond in -extent
and configuration to the portions of highest
elevation in the article or pattern and the
metal is removed from such exposed por-
tions by the action of the solution and cur-
rent flow in the manner above described,
until a depth has been reached which cor-
responds to the distance between the por-

- tions of highest elevation on the article and

the portions of next succeeding elevation.
Further portions of the resisting and lead

“foil coatings are then removed correspond-

ing to the portions of next succeeding eleva-
tion on the article, this being indicated con-
ventionally in Fig. 3 which shows the plate
of Fig. 2 having the cut'away portion 5, and

~having an additional area cf lead foil and
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resisting coating cut away or removed
around the cut away portion 5 as indicated
by the numeral 7. The area 7 is of course
merely indicative of an area or areas of any
desired configuration which may be exposed,
as-above stated. The block or plate is again

immersed in the solution and metal removed

simultaneously from the portions previously
exposed and the new portions exposed. This
is indicated by Fig. 4 which shows the plate
or anode 1 having metal removed from the
portion of the plate corresponding to the
area 7 of Fig. 3, this removed portion being

- indicated by numeral 8 and the sides of the
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cut by the numeral 6. Simultaneously ad-
ditional metal has been removed as indi-
cated by the numeral 8’ corresponding to the
original area 4, Fig. 1, and in continuation
of the cut away portion 5 of Figs. 2 and 3.
This removal of metal is continued to a
depth corresponding to.the distance between
the portions of the article of said next suc-
ceeding elevation and the portions of. next
lower elevation, and then portions of the
resisting coating are removed corresponding

“to said portions of next lower elevation and

. the metal removed from theé newly exposed

portions simultaneously with the removal

“‘of metal from the portions previously

exposed, the process being repeated until

all elevations of the article have been dealt

- with. It will be ‘gseen that the various

35

portions removed have their depth increased
with' each succeeding operation and the
degth of such portions depends upon the
order of their exposure and the time of sub-

- jection to the action of the solution and eur-
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" rent.

-being gradually increased.

Fig. 5 shows in section a plate or
anode as illustrated. in Fig. 4 and eclearly
showing the depth of the cut away portion
8 and the increased depth of the portion 8’

due to the fact that the former is the result

of a single operation while the latter is the
result of two successive operations.

For removing metal to form curved or
conical or inclined surfaces, a similar pro-
cedure is followed, the portions of resisting
and lead foil coatings corresponding to por-
tions of highest elevation in the curve, or
cone or incline, being first removed and then
the portions of succeeding elevation border-

‘ing on the first portions -successively re-

moved, the -extent of the exposed  surface
nd the depth of
cut at each operation varying, according to
the form of the curve or inclination. -Any

lines or edges.of metal left between succes- .

- sive removals may be readily. removed by

60

means of a suitable tool. :
It will be clear that by mounting an ar-
ticle or pattern on each side of a’ single

eathode and locating the same between a

pair of plates or blocks, and exposing por-
tions of ‘each block or plate corresponding

“to certain portions of the pattern cn the Siide

1,376,365

of the cathode facing said block or plate and
removing the exposed metal in the manner
above set forth, a pair of plates may be
simultaneously produced with ' a single
cathode.. This is of particular use in pre-
paring embossing plates for example, in
which the parts of one plate are to be in relief
and ‘the corrésponding parts of the other
plate are to be in intaglio. The patterns
employed will in this event be exactly simi-
lar to each other but the portions which are
exposed on one anode will correspond with
portions which are in relief on the patterns,
while the portions which are exposed on the
other anode will correspond with portions

‘which are depressed on said patterns. Thus

one plate will be in reliéf and the other in
intaglio. It will be clear that a single plain
cathode without patterns thereon might also
be used to make two plates simultaneously. -
Also by employing a pair of cathodes
with or without articles mounted thereon,
metal may be simultaneously removed from

selected portions of each side of a single -

late or block located between such cathodes.
he portions removed may be identical or

“different, although the depth of cut at each.

side will generally be the same.

What I claim and desire to secure by
Letters Patent is:— o ‘

1. A process of ‘the character described,

“which consists in coating a metallic anode
with a coating of lead foil, removing a por-

tion or portions of said coating of prede-
termined extent and configuration to expose
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the metal of the anode therethrough, im- -

tion together with a cathode, and removing
metal from said exposed portion or portions
by causing electric current flow from the

anode through said exposed portion or

portions- and through the solution to the
cathode. ' '

2. A process as claimed in claim 1, where- °

in the anode is first coated with the resist-
ing material, and a coating of lead foil is
then applied over said material, a portion
of said lead foil being first removed to ex-

- pose the resisting coating therethrough and

the exposed portion of said coating being
then removed to expose the metal of the
anode.

8. A process as claimed in claim 1, where-
in a coating of resisting material is applied
over the coating of lead foil remaining on
the anode prior to the immersion of the
anode in the electrolytic solution.

4. A process of the character described,
which consists in immersing a cathode in an
electrolytic solution together with an anode

- mersing the anode in an electrolytic solu-
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having a portion of its surface exposed to -

the action of said solution and the remain-

der of its surface protected by a resisting
coating, removing metal from said exposed
portion by causing  electric - current .flow

130
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from the anode through said exposed pdr-

~ tion and through the solution to said cath-
~ ode, continuing said current flow until a

10

predetermined depth of metal has been re-
moved from sald exposed portion, and then
removing at successive intervals other por-

“tions of said resisting coating, the anode

being immersed in the solution after each
such removal of resisting coating, and metal
removed simultaneously from all of the por-
tions of the anode then exposed by causing

~ current flow from said anode through all

15

of the exposed portions and through the
solution to the cathode.

5. A process as claimed in claim 4, where-
in a coating of lead foil is applied to the
anode over the resisting coating and first

_the foil and then the resisting coating are

- removed at each of said successive intervals
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65 pattern over the resisting coating, and

.to expose the metal of the anode.

6. A process of the character described,
which consists in- providing a cathode with
a pattern of predetermined configuration,
coating a metallic anode with a resisting
coating, removing portions of said coating
at successive intervals to successively expose
different portions of the metal of the anode,
the portions of the coating removed at said
successive intervals corresponding in extent
and location to portions of said pattern of
different elevations, immersing the cathode
and the anode in an electrolytic solution
after each such removal of resisting coating
from the anode, and at each such immersion
causing current flow from the anode through
all of the portions thereof then exposed and
through the solution to the corresponding
portions of the pattern on the anode.

- 7. A process of the character described,

which consists in providing a cathode with-

a pattern of predetermined configuration,

_coating a metallic anode with a resisting

coating, removing portions of said coating
at successive intervals to successively expose
different portions of the metal of the anode,
the portions of the coating removed at said
successive intervals corresponding in extent
and location to portions of said pattern of
different elevations and shapes, 1mmersing

the cathode and the anode in an electrolytic.

solution after each such removal of resisting
coating from the anode, and at each such im-
mersion causing current flow from the anode

‘through all of the, portions thereof  then

exposed and through the solution to the cor-
responding portions of the pattern on the
anode, and continuing such current flow for
a period sufficient to cause removal of metal
from said exposed portions to a depth equal

_to the distance between successive elevations.

on the pattern. 1 ' _

8. A process as claimed in claim 6, where-
in a coating of lead foil is applied to the
first
|

> ]

the foil and then the resisting coating are
removed to expose the metal of the anode
at each of said successive intervals.

9.- A process as claimed in claim 8, where-
in a second coating of resisting material is
applied over the surface of the lead foil
and portions thereof are removed together
with the lead foil and first coating to ex-
pose the metal of the anode.

10. A process of the character described,
which consists in providing a cathode on
each side thereof with a pattern of prede-
termined configuration, said patterns being
similar to each other, coating one face of
each of a pair of metallic anodes with a
coating of resisting . material, removing

from each anode a portion or portions of.

said coating corresponding in extent and
configuration to particular portions. of the
patterns on the cathode to expose the metal
of the anodes through the portions so re-
moved, immersing $aid anodes and cathode
in an electrolytic solution -with the anodes

upon opposite sides of the cathode  and

with their coated surfaceg facing the pat-
terns on said cathode, and removing metal
from the exposed portions of both anodes
simultaneously by causing electric current
flow from said anodes through the exposed
portions thereof and through the solution
to said cathode. ' :
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11. A process of the character descfibed, A .

.which consists in coating one face of each

of a pair of metallic' anodes with a coating

of resisting material, removing portions of.

said coatings of predetermined extent and
configuration to expose the metal of .the
anodes therethrough, immersing said anodes
in an electrolytic solution on opposite sides
of a single cathode with the coatings of the
anodes facing opposite sides of the cathode,
and removing metal from the exposed por-
tions of both anodes simultaneously by caus:
ing current flow from both anodes through
the exposed portions thereof and through
the solution to said. single cathode, said
cathode carrying on each side thereof a pat-

100

105.

110

tern. of predetermined configuration, said -

patterns being similar to each other, and the
portions of the resisting coating removed

from one anode corresponding with raised. -

portions of said pattern, and the portions
of the resisting coating removed from the
other anode corresponding with depressed
portions of said pattern. '

12. A process of the character described,

115
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120

which consists in providing a cathode with L

_a pattern of predetermined shape or con-

figuration, immersing said cathode in an .-

electrolytic solution together with and fac-
ing a metallic anode, and removing metal
in successive steps from predetermined por-
tions of said anode corresponding in shape
and- extent to particular portions of said

cathode pattern, by exposing said portions
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of the anode to the action of the solution
and protecting the remainder of the anode
by a coating of resisting material applied

‘thereto, and causing electric current flow -

from the anode through' the exposed por-
tions thereof and through the solution to
the corresponding portion of the cathode.
13. A process of the character described,
which consists in ‘coating a metallic anode
on both sides thereof with a coating of re-
sisting material, removing portions of both
coatings of predetermined ‘extent and con-

_ figuration to expose the metal of the anode

15
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40

on both sides thereof through the portions
so removed, immersing the anode in an elec-
trolytic solution between a pair of cathodes,
and removing the ‘metal from both sides

‘of the anode simultaneously by causing

electric current flow from the ancde threugh
the exposed portions on both sides thereof
and through the solution to said cathodes.
14. A process' as claimed in claim 18,
wherein each cathode carries on the face
thereof facing the anode a pattern of pre-
determined confignration, and the portions
of the resisting coating removed from the
adjacent side of the anode correspond in
extent and location to particular portions
of said pattern. 7 S '
15. A process of the character. described,

which consists in coating a metallic’ anode .

with a coating of resisting matérial, reraov-

ing a portion of said coating of predeter-

mined extent and. configuration to expose
the metal of the anode therethrough, im-
mersing the anode in an electrolytic solu-
tion together with a cathode, removing
metal from the exposed portion of the

-anode to a predetermined depth by causing

electric current flow from the anode through
the exposed portion and through the solu-
tion to the cathode, gradually increasing the

- extent of said exposed portion by removing

45

50

55

60

65

at successive intervals additional portions
of said coating bordering on the previousty
exposed portion, and removing metal from
the entire portion of the anode exposed at
each successive removal of resisting  mate-
rial by re-immersing the anode in the elec-
trolytic solution and causing current flow
from the anode through the exposed portion
and through said solution to the cathode,
the extent of the additivnal portions re-
moved and the denth of metal removed
varying according to the surface to be pro-
duced in the anode. -

16. A process of the character described,
which consists in
sisting coating to a metallic plate exposing
portions of said plate of predetermined ex-
tent and configuration, immersing said plate
In an electrolytic solution to serve as an
anode, causing current flow from said anode
through the portions exposed and through
the solution to a cathode also immersed in

manually applying a re-.

1,376,365 -

said solution, and continuing said current
flow until the metal of said exposed portions

is removed entirely through the thickness-

of the plate. _

17. A process of the character described,
which consists in coating a metallic plate
with a resisting coating, applying a coat-
ing of lead foil over. the resisting coating,
outlining cn said lead foil a portion or
portions of predetermined extent and con-
figuration, cutting out the lead foil within

‘said outline or outlines, removing the resist-
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ing material thereby exposed, immersing -

said plate in an electrolytic solution to serve
as an anode and causing current flow from
said anode through the portions exposed by
removal of the lead foil and resisting coat-
ing and through the solution to a cathode
also immersed therein. )

18. A process of the character described,

‘which consists in coating & metallic plate

with a resisting coating, applying a coat-
ing of lead foil over the resisting coating,
outlining on said lead foil a portion or por-
tions of predetermined extent and configura-
tion, cuttine out portions of the lead foil

within such outline or outlines at successive .

intervals, removing at said intervals the re-
sisting material exposed, immersing said
plate after each removal in an electrolytic
solution to serve as an anode and causing
current flow from said anode through the
portions exposed by removal of the lead
foil and resisting coacting and through the
solution to a cathode also immersed therein.

19. A process of the character described,
which consists in manually producing a de-
sign in a resisting material upon the sur-

80
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95 -

100

face of a metallic anode to protect portions v

of said anode and expose other portions

thereof of predetermined extent and con-’
figuration, immersing said plate in an elec-.

trolytic solution to serve as an anode, caus-
ing carrent flow from said anode through
said exposed portions and through the so-
lution. to a cathode also immersed in said
solution, and continuing the current flow

‘until a predetermined depth of metal has
been removed from said exposed portions. .

20. A process of the character described,
which consists in coating a metallic anode
with a coacting of resisting material, re-

105

110

115

moving a portion of said coating of pre- -

determined extent and configuration to ex-
pose the metal of the anode therethrough,
immersing the anode in an electrolytic so-

120

lution together with the cathode, removing

metal from said exposed portion in succes-
sive steps of predetermined depth by caus-
ing electric current flow from the anode
through said exposed portion and through

125

the solution to said cathode, and coating the -

edges of the exposed portion after each
step with resisting material, for the pur-

bose specified.

130
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21. A process of the character described,
which consists in manually applying a re-
sisting coating to the surface of a metallic
anode, manually producing a design in a
lead foil coating applied to said anode over

said resisting coating to expose portions of.

the latter coating and protect the remainder
thereof, removing the exposed portions of

the resisting coating to expose the metal’

of the anode, immersing said plate in an
electrolytic solution to serve as an anode,
causing current flow from said anode
through the portions exposed and through
the solution to a cathode also immersed in
said solution, and continuing said current
flow until the metal of said exposed por-

. tions is removed to a predetermined depth.

22. A process of the character described,

. which consists in manually producing a de-
‘sign in a resisting material upon the sur-
“face of a metallic anode to protect portions

of said anode and expose other portions
thereof of predetermined extent and con-

figuration, immersing said plate in an elec-
trolytic solution to serve as an anode, caus-
ing current flow from said anode through
said exposed portions and through the so-

lution to a eathode also immersed in said -
solution, continuing the current flow until
a predetermined depth of metal has been

removed from said exposed portions, and
then manually removing other portions of

the resisting coating at successive intervals,.

the anode being immersed in the solution
after each such removal of resisting -coat-
ing, and metal removed  simultaneously
from all of the portions of the anode then

7

2§

3¢

35

exposed, by causing current flow from said

anode through all of the exposed portions
and through the solution to the cathode.
In testimony whereof I affix my signature
in presence of two witnesses. o
GOTTHOLD E. WERTHEIMER.
Witnesses: . _ :
- Cras. B. CroyeroN,
May G. LurrrELL,
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