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UNITED STATES PATENT OFFICE.

EUGEN ALBERT, OF MUNICH, GERMANY.

METHOD OF ETCHING.

No. 928,922.

To all whom it may concern:

Be it known that I, Euecenx ALBERT, a
subject of the Emperor of Germany, resid-
ing at Munich, in the Kingdom of Bavaria
and Empire of Germany, have invented cer-
tain new.and useful Improvements in Meth-
ods of Etching, of which the following is a
specification.

This invention relates to improvements in
the method of etching the surface of metals
and the like, it is more especially applicable
to the etching of metal printing plates, in a
bath containing acid.

The process of etching with acid is ac-
celerated and improved in proportion to the
number of the atoms of the acid which can
be brought into contact with tlie surface to
be etched in the unit of time, thatis, the more

the etching liquid is moved the better the
result. In etching metals with acids an in-
sufficient movement of the latter causes not
only a prolongation of the time of etching
by forming layers poor in acid lying over
the surface to be etched, but the oxid being
irregylarly formed on the metal and pro-
tecting the metal partially from the action
of the acid, influences in a disadvantageous
manner the uniformity of the etching, a
circumstance which, with zincographical
etchings for instance, where the elements are
very delicate, directly deteriorates the quality
of the product.

The traditional forms of movement, such
as oscillating the etching trough and brush-
ing the surface to be etched, not being suffi-
cient, several machines have been hereto-
fore proposed for the purpose of bringing
the etching liquid in contact with the metal
surface with great rapidity, as for example
the Levy machine in which by means of very
complicated and expensive mechanism jets of
acid are thrown by compressed air against
the etching surface, or the Axel Holstroms
apparatus, in which the same effect is at-
tained but in a much more simple manner
by means of quickly rotating paddles reach-
ing partially into the acid and lashing the
same against the printing plate lying about
three feet higher.

The primary object of this invention is to
render the process of etching more expedi-
tious and more effective than heretofore.

Among other objects are to provide a proc-
ess in which a maximum number of the

* atoms of the etching liquid are caused to

have a small movement against the surface

Specification of Letters Patent.
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| of the plate in a short time; to provide a

process for producing foam in the etching
liquid whereby the time taken is materially
reduced and the cavities of the plate thor-
oughly cleaned out; and to provide a process
for removing oxid from the surface of the
plate by the rubbing of solid particles con-
tained 1n the liquid against it.

- To the above ends the invention consists
in the matter hereinafter described and more
particularly pointed out in the appended

' claims.

The accompanying drawings illustrate
diagrammatically apparatus suitable for car-
rying out my invention.

Figure 1, is an illustration showing in
section a comb device used for stirring the
liquid, Figs. 2 and 3 being a plan and per-
spective elevation respectively of two ad-
joining boards of the comb. ¥ig. 4 shows in
plan view a modification of the form of the
stirring device. Fig. 5 shows a side eleva-
tion, and Fig. 6, an end elevation both in
section, of apparatus in which the metal
body to beetched is out of the etching liquid,
and Figs. 7 and 8 show a modification of
such a device for operation vertically.

Referring to Fig. 1, the etching trough
and the height of the liquid are indicated in
dotted lines. The printing plate A—DB lies
on the bottom of the trough. The motion of
the liquid against the plate is produced by
oscillating a stirring device such as ¢ in the
direction of m—n; such a device.is com-
parable to a curry-comb and may be foried
in the most simple shape by a number of
small out-standing boards f, /* /* and so on.
But as it is desirable that the movement of
the etching liquid take place not only in the
direction m—n but that this movement be a
bubbling one throughout the liquid, it may
be suitablé to provide these small boards with
openings which are displaced in relation to
each other in the manner shown in Fig. 3 in
a front view with a second board in dotted
lines, while Fig. 2 represents the plan-view
indicating the direction of motion of the
liquid by arrows.

Another arrangement more in form of a
coarse brush is shown in Fig. 4 in plan view
and in this case the motion of the liquid is
accomplished still more thoroughly.

The Figs. b to 8 represent examples of my
process when the metal body to be etched is
out of the etching liquid and the surface to
be etched turned downward. By the little
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horizontal oscillations of the stirring device
the etching liquid is thrown back every time
according to the force of the movement and
is dashed up against the opposite metal sur-
face A—B to be etched. The parts £, # of the
stirring device may be given different forms
to cause the squirting up of the etching liquid
to be as forcible and distributed as possible.
It is preferable to extend these stirring plates
7+ 1+ as nearly as possible to the bottom of the
etching trough so that the process of etching
may be effected by means of a small quantity
of acid only. As the distance of the metal
surface A—DB above the stirring plates must
also be small (about 1 cm.) the apparatus is
an extremely compact arrangement which
may be applied to almost every existing etch-
ing trough. A similar etching effect results,
if the reciprocating movement of the stirring
elements takes place in a vertical direction,
in which case of course the stirring plates
are to be arranged not vertically but hori-
zontally as shown in Figs. 7 and 8. The
etching effect of the liquid is materially im-
proved by the addition thereto of foam pro-
ducing substances as for instanee the bark of
Radiv Quilaje Saponaria. The innumerable
small air bubbles formed favorably influence
the process of etching and shorten the time
for the process by nearly one half; they also
are very eifective in thoroughly cleaning out
the bottom of the etched cavities; the intense
bubbling motion of the etching liquid thus
produced materially increases, in zinco-
graphical plates especially, the quality of the
product of the printing. The good effect of
these actively bubbling motions is still fur-
ther increased by adding solid particles to
the etching liquid by which the oxid being
formed is removed where not required in a
mechanical and speedy manner by the rub-
bing of these bodies against the plate. The
force of the whirling and bubbling motion
of the liquid manifests itself less of course in
recesses of small dimensions than in recesses
of large extension, that is to say, in the Iat-
ter which correspond in zincographical
plates to the lights of the original and the
oxid is more removed than in the small re-
cesses which correspond to the darker parts.
From this it results that it is possible to
quickly etch the lights in a deep and sharp
manner, without bleaching the dark spots, as
these are protected partially from the action
of the acid by oxid lying thereon. There-
fore a picture of good effect and rich in tones
results without the need for the expensive
processes of tone-covering and effect-etching
used heretofore.

It should be understood that the process
herein described is not limited to any par-
ticular etching liquid or to plates of any
particular material. ‘

998,098

What I claim as my invention and desire
to secure by Letters Patent is:—

1. The improvement in the art of etching
in 2 liquid bath, consisting in immersing the
plate in the etching liquid, adding solid par-
ticles to the liquic%, and then agitating the
entire volume of the liquid in the bath in a
manner such as to produce a continued suc-
cession of short wave movements of the
liquid over the surface to be etched and
thereby causing the solid particles to rub
against the plate and to remove therefrom
the oxids formed by the action of the liquid.

2. The method of etching plates consist-
ing In subjecting them to the action of an,

' etching liquid eontaining a foam-producing

substance and agitating the liquid in a man-
ner such as to preduce a continued succession
of short wave movements of the liquid
against the surface to be etched and to pro-
duce bubbles thereon.

3. The method of etching plates which
consists in subjecting them to the action of
the etching liquid, agitating the liquid in a
manner such as to make a continued succes-
sion of short wave movements against the
surfaces of the plates, adding to the liquid a
foam-producing substance, and adding also
solid particles which, carried by said wave
movements, shall rub against the parts of the
plates requiring the most etching.

4. The improvement in the art of etching
which consists in supporting the plate to be
etehed faee upward in an etching tray, cov-
oring the plate with a shallow layer of etch-
ing liguid, adding a foam-producing sub-
stance therete consisting of the bark of
Radiz Quileja Saponaria, and agitating the
liquid from within the same and in close
proximity to the face of the plate to cause
short bubbling movements of the liquid to

- take place successively against the face of

the plate.
5. The improvement in the art of etching,
which consists in supporting the plate to be

etched faee upward in an etehing tray, cov-

ering the plate with a shallow layer of
etchimg liquid, adding a foam-producing
substance thereto consisting of the bark of
Radiz Quilajo Seponaria, adding particles of
a suttable solid substance to the liquid, and
agitating the liquid from within in a man-
ner to cause bubbling wave movements of
the liguid and a rubbing action of said par-
ticles to take place successively against the
face of the plate.

In testimony whereof I have affixed my
signature in presence of two witnesses.

EUGEN ALBERT.
Witnesses::

H. D. Jamzson,
. L. Raxps.
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