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Application filed January 28,1887, Serial No. 225,831, " (No specimens.)

To all whom it may concermn:

Be it known that I, HANNIBAL GOODWIN, a
citizen of the United States, residing at New-
ark, in the county of Essex and State of New
Jersey, have invented certain new and use-
ful Improvements in Processes of Preparing
Plates for the Purposes of Utility and Orna-
ment; and I do hereby declare the following
tobe a full, clear, and exact deseription of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same. _

There are at present two agents employed in
etching out metal, acids, more commonly used,
and galvanic or voltaic electricity. There are
serious hinderances to the beneficial employ-
ment of either. Acids not only act irregu-

" larly on account of alloys found in the plate,
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but their poisonous fumes are highly injuri-
ous to the operator; besides to employ said

acids successfully requires close attention and-

expert and expensive workmen, and further,
only a very limited amount of work can be
turned out in proportion to the amount of
laboremployed. On the other hand galvanic
etching while not injurious to health and
while it works more mechanically and so de-
mands less attention, still it is, as hitherto
applied, too slow a process to be employed
commereially. Itisknownthatgalvanicelec-
tricity in high tension decomposes the metal
surface with comparative rapidity but then it
is not only expensive, but no insulation has
hitherto been found sufficient to protect those
parts of the plate which are to remain unaf-
fected. Dynamo electricity in high tension
can be furnished at less expense, but the same

" needed insulation has not been found and
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consequently dynamo eledtricity is not em-
ployed. What is now needed, and it is the
object of this invention to supply, is perfect
insulation and electricity of high tension so
applied that a large number of plates may be
etched together at a comparatively small ex-
penditure of time and skill. My invention
supplies this need. ’

My invention as a process relates first to
the manner of getting the design upon the
plate; second tothe manner of insulating the
design; and third to the manner and means
of applying the electricity, and it consists in
the process and the various stages or steps

©

thereof substantially as will be hereinafter set
forth and finally embodied in the clauses of
the claim.

In carrying the invention into effect, I take
a plate, either an ordinary planished plate or
one having no added metallic covering, or a
coated or covered plate or one having an ad-
ditional metallie covering secured by electro
deposition or any other of the well known
methods of plating. To the unsurfaced plate
I apply the design in fatty ink by anyof the
well known transfer methods, and then pref-
erably strengthen the design by either rolling
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or rubbing on more ink, preferably one hav- -

ing greater insulating eapacity. The plate
may now receive the insulation in the manner
hereinafter to be described; or, I coat the un-
surfaced plate with a photographic varnish
consisting of a solution of asphaltum which
itself is sensitive to light, but, preferably of
a solution of organic matter,as albumen sen-
sitized by well known means; and I then place
the plate beneath any material having trans-
lueent and opaque parts so arranged as to
form adesign and then expose tothelight; and
after the light has acted long enough through
the translucent parts to chemically change
and render insoluble those parts of the photo-
graphie varnish corresponding in position to
the translucent parts of the overlying de-
sign, I next, in the ecase of the plate covered
with anasphaltum varnish, dissolve away the
unimpressed paris by means of either of the
usual solvents,-and then apply to the surface
of the impressed asphaltum remaining on the
plate a film of ink by well known means. In
the case of the plate covered with -the sensi-
tized albumen I,immediately after the expos-
ure to light, apply a film of inkto -the whole
layer of varnish impressed and unimpressed
and then by the nsual solvent- dissolve out
all the unimpressed parts of varnish; carrying
away their overlying ink and leaving the im-
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pressed parts covered with ink. - So far the

methods of getting the design, in ink, upon
the plate are old ‘and well known. If, how-
ever, after the exposure of the plate covered
withthealbumen varnish, I first dissolveaway

100

the unimpressed parts, and then, after a -

proper cleaning of the parts made bare, I ap-
ply the ink whick is thus placed in’ direct
contact with bare metal, and then place the
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plate in a tray containing dilute sulphuric
acid or other solvent of the light impressed
albumen, and then with a light brushing re-
move the said impressed parts, leaving the
parts that were made bare by the removal of
the unimpressed varnish now covered with a
film of ink which constitutes the design or
the ground of the picture according to whether
the plates were exposed under a positiveora
negative subject. In this I adopt anew and
for some purposes a very useful method. So
far I have specified an unfaced plate to be
operated on.

Though requiring an expenditureof a litte

longer time, more material, &e., I prefer to
employ a metal plate surfaced with a metal
of another nature, especially when finer re-
sults are demanded and, also, when the finally
finished plate is to beemployed insome kinds
of color printing. To this end I'take a plate,
preferably of zine, though it may be of brass,
or copper, and coat or surface it by well
known means with a layer of another metal

which is electrically opposite to. that of the.

plate, or with two or more. layers of metals
both or all of which are electrically opposite
to the metal of the plate itself; for instance,
I surface a zinc plate with a layer of copper,
or first with copper and then with silver, both
the copper and silver being electrically nega-
tive to thezincof the plate. Theadvantages
of a plate so faced will be briefly referred to
at a later stage of the specification. Upona
plate so faced I apply a design in fatty ink
either by transfer or by photographic print-
ing and ink, as above described. I next pro-
ceed to give to the inked design an insula-
tion against the electric current. Various
substances have hitherto been employed for
such insulation, but they have all proved in-
capable of sufficiently resisting a current of
high tension. Where only a current of low
tension is at my command, requiring consid-
erable time to etch out the plate to the re-
quired depth, and where time is not a matter

of importance or, especially, when relying
upen my special method of applying the cur- !

rent to compensate for the time spent by the
amountof workdone (ashereinaftertobespeci-
fied), I may apply to the inked design any of
the.ordinary insulating materials, as for ex-
ample, a dust composed of resin and asphal-
tum. But when I have a current of high ten-
sion at my disposal, as I must have, when
plates, few or many, are to be etched quickly,
then I apply an insulating matter hitherto
unemployed.

Paraffine has hitherto been employed as a
mold for electrotyping, and for protecting ca-
bles; but paraffine has never, as far as T am
aware, been employed forinsulation when ap-
plied to the inked parts of a plate which are

to. be protected from the dissolving or de-

“taching power of a high tension electric cur-
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rent.
Paraffine, either in its pure state, or as it
exists in any of its less purified states and
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known under such names as ozocerite, cera-
sine, crystallized naphthaline, &ec., possesses
two very especial qualities to render it of
great servicein etching by electricity :—First.
It is the best electrical insulator of all the
easily fusible and fatty series of matter. Sec-
ond: It affords, when fused to form a compact,
continuous, and impervious layer, the best
protection against theadmissionofelectrolytic
or other solutions, it being not only more re-
sistant to all chemical action but less porous
and therefore. less permeable by the electro-
lytie liquids than any of the easily fusible
and fatty series of matter. This paraffine I
apply, preferably in the form of an impalpa-
ble dust, to the inked parts of the plate and
rab the same well in by means of a wad of

cotton, and then by a gentle heat fuse it so

that, so far as it extends, it becomes a eon-
tinuous, evenly thick and impermeable layer.
But as it is very difficult to grate or rasp down
this fatty, erystallizable substance into a dry

“impalpable powder I pursue the following
.methods of reducingit: I'combineitinproper

proportion with other and dry matter that is
easy of fracture or that has been previously
fractured into a fine powder, as plumbic
chromate, resin, coke, eopal, lac, amber, san-
darae, dragon’s blood, benzoin, &c., asphal-
tum singly or combined, and apply heat till
the paraffine melts and permeates as well
as envelops every atom of the porous as-
phaltum. The paraffine to be combined is
only in such proportion to the asphaltum
that when cold the mass can be easily ground
to a comparatively impalpable, dry powder.
The paraffine thus reduced I dust on to the
inked parts of the plate and rub the same
well in with a wad of cotton; and then re-
move all excess of dust by means of a brush,
or, preferably, in addition to the brush, by
means of immersing the plate into a suit-
able mordant till the bare surfaces are etched
out to a suitable extent. Often it is advis-
able to carry this etching nearly through or
quite through the layer of metal that was
applied to surface the plate. The excess of
dust having thus been thoroughly removed
from the uninsulated partsof the plateI next
apply heat and so far fuse the paraffine as to
make a continuous and impermeable cover-
ing for the surface and sides of the insulated
parts. Or instead of applying the paraffine
dust first, I may first strengthen the design
with an, ordinary resinous dust and then etch

“the bare parts down any required depth, and

then apply a new film of ink to the protected
parts by means known to the lithographer,
and then at this stage dust on the paraffine
powder, and fuse it. Or having as above,

‘cleaned or etched out the bare parts I may

apply paraffine to the design by rolling onan
especially prepared ink, with which has been
incorporated, all the paraffine consistent with
the working condition of the ink, and then
fuse this paraffine ink, or before fusing it,
apply toit the paraffine dust. Incaseit should

75

8o

85

[01¢]

jgele]

105

110

115

120

125

13¢



I0

I5

20

25

»30

35

40

45

50

55

6o

65

509,124

be deemed expedient I may defer the appli-
cation of the paraffine to a still later stage in
the etching; or to meet the requirements of
a higher tensioned current, I may increase at
any stage of the etching the insulation al-
ready given, by applying more ink, or more
ink together with the after addition of the
paraffine dust. :

This paraffine dust as above described is
also the best of dusts to be applied for the
protection of designs on plates which are to
be etched as in the usual manner with free
acids and where no electric current is em-
ployed and also when applied for insulation
in electro-deposition of metals and this ap-
plication is so far as I am aware new as well
as useful. o
. Tmay here state thatin English Patent No.
1,835 of 1857, a process is describied in which
an incrustation of one metal has been im-
posed on a base plate or body of metal of an-
other variety, gained by electro-deposition af-
ter the said body has received a photographi-
cally sensitive layer of bitumen or other or-
ganie matter, and said layer has been devel-
oped so that parts of the said body plate are
covered with said organic matter and parts
are bare and fit to receive the said inerusta-
tion of deposited metal. In said process of
1857, after thus getting the deposit of metal,
the sensitive organic layer is removed from
the body metal,leaving the same bare at those
parts which had been covered by said or-
ganic matter. The said plate is-then sub-
merged, as an anode, in an electrolytic fluid
and the bared portion of the body metal
etched out, the incrastation of metal first de-
posited, serving in some degree, as a resist
in the etching operation. But such electro
deposited resist, applied as described, is in-

sufficient to withstand the action of dynamo--

electricity for the reason that it will not ad-
here to the surface of the body metal during
the time requisite for etching said body metal
to any practical depth, because it is depos-
ited on just those parts of said body metal
which are not chemically clean, or those parts
from which the unimpressed portions of the
photographically sensitive maftter have been
removed, but not so perfectly removed as to
leave the surfaces or pores of the metal un-

-impregnated with remaining particles of said

sensitive matter. Such an eleciro-deposited
resist is also insufficient to withstand dyna-
mo electricity because of.the well known po-
rosity of sueh a deposit; and, again, such an
electro-deposited resisting filin is deficient in
value and practically ineffective, in that it is
in every case electro-negative to the metal on
which it is deposited; and, further, it being
unprotected, said deposit of metal forms with
the body plate a battery and originates an
electric current which loosens and disengages
the deposited film during the process of etch-
ing.. The organic resist described. by me
above, in my improved process, remains on
the anodes during the time that the body

plates are subjected to the said action of dy-
namo electricity and prevents the formation
of the secondary battery and the loosening
effects described, and especially so when said
organic resist isreinforced. - Thus by the im-
proved process, greatly improved and prac-
tical effects are secured such as cannot be se-
cured by the use of a deposited metalas a re-
sist.

I am now ready, after suitably insulating
the back of the plate, to suspénd said plate
in the electrolytic solution, to be etched out
at the unprotected parts, under the action of
the electric current, and this brings me to
the final part of my process. But before
proceeding to it, I may point out some of the
special advantages arising from the above
given preparation of the plate, first, the plate
having received a metallic facing, as of cop-
per, will, when ready for printing; be copper
faced, resembling an electrotype; and a cop-
pered surface has the advantage over a zine
surface, in that it is a better distributer of
ink, and that in some forms of color print-
ing, it would serve where a zine surface would

be wholly inadmissible because of the ef-.
fect of said ink on said zinec;second, the final

printing surface will be sharper in eopper
than if in zine, for the electrical eurrent acts
more regularly upon copper than upon zine;
third, the copper or other metal, facing only
those parts of the zinc plate which are to re-
main in relief and being in a state electro-
negative to the zine, gives a new polarization
to just those parts faced with the copper, the

equivalent of the well known polarization -

which sets up a secondary current or réverses
the main original current and thus relieves
the paraffine insulator from muech of the loos-
ening effects of the direct current, fourth,

the paraffine insulator being so impervious -

to the electrolytic solution as well as being
the best of insulators, in conjunction with
the before mentioned reversal of current, al-
lIows the employment not only of a very pow-
erful voltaic generator of electricity, but of
the dynamo machine, which so far as I am

aware has never hitherto been eniployed in 1

etching hy the process of electrolysis, fifth,
as a corollary from the foregoing, I obtain

4 hitherto unknown speed in etching, and-

sixth, as a further consequence of such in-
sulation and other aforesaid preparation of
the plate, I can make such an especial ar-
rangement of plates in the electrolytic solu-
tion that a large number can be etched out
in the same time and with the same speed
that ‘a single plate may be etched and this
brings me to the final part of my specification.

Hitherto so far as I am aware, plates, few
or many, bearing insulated designs that are
to be etched by the process of electrolysis,
have been suspended in an undivided elec-
trolytic solation. I suspend them in divided
solutions which solutions are of the same na-
ture or composition and connect them in se-
ries. The plates bearing the 1nsulated de-
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signs are suspended as anodes and closely
opposite to them are other plates suspended
as cathodes, an anode and a cathode being
arranged in a tank or bath, the anode being
connected with the cathode of the foregoing
bath, and the cathode being connected with
the anode of the nextfollowing bath or tank.
The connection of one tank with another is
by wire or similar metallic connection. The
tanks connected in series as described are all
in connection, electrically, with a dynamo-
electric machine,.

To give a single illustration of the law of
electrolysis in ‘this case:—The first thing to
be referred to is the .increase of resistance
created each time an additional tank is con-
nected in series with one or more other tanks;
and this resistance unless overcome by a fur-
ther special arrangement or by an increased
tension of current, would preventan increase
of work. Ifforexamplea platerepresenting,
say, one square inch of surface is suspended
in one tank and another plate representing
the same dimension is suspended in another
adjacent tank and the two tanks are then
connected in series, that is, the cathode of
one with the anode of the other, and further,
if the current which runs through both is not
increased in tension over what it was when
‘run through the single tank, then the resist-
ance added by coupling the two tanks in se-
ries would prevent any material increase of
work, and the etching out of the two plates
to the given depth, each in its separate tank
would require aboutdoublethe time required
for etching the single plate in the primitive
tank, but if I arrange two other adjoining
tanks in a similar manner and suspend in
each a plate representing the above dimen-
sion and similarly connected in series and
then join the latter two with the former two
by what is known as multiple arc the total
resistance of the doubled series of tanks will
be reduced to the resistance of asingle tank,
and the quantity of metal etched out under
a current of given teusion will be double to
what would be in a single tank.

In etehing partly stopped-off plates, or
plates bearing ornamental desigus, in series,
the anodes bearing the designs being each
alone in a tank or separate bath with a cath-
ode, I am enabled to secure greater uniform-
ity of result than in the processes in which
several anodes are arranged togetherin a sin-
gle tank or bath. In the former case, the
anodes may be placed each directly opposite
the cathode and so that the line of force from
anode to cathode is at right angles to the face
of the plate bearing the design, while in the
latter case, the lines of force vary in direc-
tion and thus the lines of the design are more
or less undercut, and in some plates more
than in others, so that the product lacks in
uniformity, and, where the lines of force act-
ing on the plate have been very oblique, the
produect is quite defective because of the en-
tire cuttihg away of the lines of the design.

Referring back to the preparation of the
anode before subjecting it to the electrolytic
fluid, I would state that while I prefer to em-
ploy paraffine as a resist, in lieu of the same,
asequivalents, I may employ other waxen or
fatty matters such as ocuba wax, palm wax,
Japan wax, myrica wax, spermaceti stearin,
cerotine, &e., and in lieu of the pulverizable
substances mentioned I may employ coke,
copal, lac, amber, sandarac, dragon’s blood,
benzoin and various other substances that
may be readily reduced to powder.

‘When the powdered mixture is applied to
the design in fatty ink or in sensitive matter
covered with ink and heated to cause the
waxen or fatty matter to flow, and produce a
continuous protecting film, said film not only
covers the body portions of the underlying
ink or sensitive matter but also spreads lat-
erally to and around the edges of said under-
lying matter, which are the portions most ex-
posed to the electrolytic agencies and thus
the edges of -the lines in photographiec varnish
and ink or in ink alone are given greater
smoothness, and a more equal value.

I am aware that Napier in his publica-
tion, A Manual of FElectro-Metallurgy, has
described a process in which anodes and cath-
odes are arranged in series in separated
electrolytic fluids. Such a process I do not
claim nor does my invention inhere therein.
In my improved process, I simultaneously
subject the plurality of anodes having par-
tial coverings of resisting matter in artistic
designs, to the influence of a single electric
current, the anodes being arranged in sep-
arated electrolytic fluids in series with suit-
able cathodes whereby I secure a plurality of
artistic etchings simultaneously.

By arranging theseveralindividual anodes
of the series in separate tanks or solutions,
as distinguished from arranging the series of
anodes in a single tank or solution, with cor-
responding cathodes, I produce a new-and
beneficial result. By this arrangement, I
protect or screen the plates (anodes) operated
upon, from those oblique or diverging lines
of force necessarily acting upon any extend-
ed or widely separated surfaces exposed in
unseparated fluids and thus I guard the plates
against undercutting by which finre lines of
resisting matter are undermined and finally
detached from the plate, rendering the latter
imperfect. On the other hand, by separating
the anodes of the series, the lines of electric
or galvanie force are all in a direction at or
nearly at right angles to the surface of the
plate and thus the undercutting or under-
mining of the resisting matter is prevented
and perfectly uniform results are secured on
all the plates of the series.

Having thus fully described my invention,
what I claim as new is—

1. The process herein described which con-
sists essentially in first facing in any suitable
manner a series of plates with a different
metal imposing on said plates, films sensi-
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tive to light, impressing said films by means
of suitable negatives or positives and devel-
oping pictures on said plates by removing
the unimpressed parts of said films, then ap-
plying ink to the whole surface of each of
said plates thus covering both the bare parts
and the parts that remain covered by the im-
pressed portions then removing by a proper
solvent said impressed parts together with
their overlying ink thus leaving parts of the
plate bare and parts covered by films of ink
‘which correspond with the opaque parts of
said positives or negatives, then reinforcing
said ink remaining on said plates with a dust
consisting of a waxy or fatty substance suit-
ably mixed or combined with a friable or pul-
verizable substance, and broaght to the form
of a dust, and then subjecting to heat the last
application on each plate, and finally sus-
pending said plates as anodes with suitable
cathodes in series, in separated electrolytic
fluids, sabstantially as set forth.

2. The process of preparing plates for pur-

poses of utility or ornament, which consists

in imposing a picture on a plate in ink and
applying to said ink a reinforecing film con-
sisting of a mixture of a fatty or waxy sub-
stancesuch as paraffine, combined with a pul-
verizable substance such as plumbic chro-
mate, and reduced o an impalpable powder
and finally subjecting said powder to heat to
form a film, substantially as set forth.

3. The process of preparing plates for pur-
poses of utility or ornament, which consists
in covering a plate or surface with a metalin
an electrical state opposite to that of said
plate, imposing a design or picture in ink on
the facing of said plate, parts of said plate re-
maining bare, then reinforcing said ink with
a mixtureof a fatty or waxen substance com-
bined with afriable or pulverizable substance
and then subjecting to heat the said mixture
to form a homogeneous layer and finally etch-
ing the bare portions of said plate substan-
tially as set forth.

4. The process of preparing plates for pur-
poses of utility or ornament, which consists
in imposing a picture or design in an inky
or other sticky or tacky film, on a plate, parts
of the plateremaining bare, covering or rein-
forcing said film with a mixture of a fatty or
waxen and a friable or pulverizable sub-
stanece, in the form of powderor dust and then
fusing said substances to form a homogeneous
film, then subjecting the bare portions of the
plate to the action of dynamo-electricity sub-
stantially as set forth.

5. The process of preparing plates for pur-
poses of utility or- ornament, which consists
in imposing pictures in tacky filins on a series
of plates, reinforcing said films by imposing
a mixture of a fatty or waxy substance and a
friable or pulverizable substance thereon, and
arranging said plates as anodes in separated
electrolytic solutions with suitable eathodes
the same being connected in series, substan-
tially as set forth.

8. The process of securing uniformly etched

designs, which consists in partly stopping off,.

or partly insulating, the surfaces of a plural-
ity of metal plates, each plate thus bearing a
design in insulating matterand beingin part
bare, connecting said plates in series with
suitable cathodes and immersing the same si-
multaneously in separate electrolytic fluids,
each pair being in a separate bath and the
anode of one pair being in metallic connec-
tion with the cathode of the next and the
whole series subjected to dynamo-electrieity,
and thus etching out the bare parts of the
plates, substantially as set forth.
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7. The process of preparing plates for pur-

poses of utility or ornament which consists in
imposing a picture on a platein inkyorsticky
or tacky matter and reinforcing said inky,
sticky or tacky picture with a powder consist-
ing of paraffine and asphaltum and fusing
sald powder, substantially as set forth,

8. The proeess of preparing plates for pur-
poses of utility or ornament, which consistsin
imposing a picture on a plate in inky, sticky
or tacky matter and reinforeing said picture
with paraffine substantially as and for the
purposes set forth.

9. The process herein described which eon-
sists essentially in first giving the surfaces of
a series of plates new or additional surfaces
orcoverings, imposing on said plates filmssen-
sitive to light, impressing said films by means
of suitable photographic negatives or posi-
tives and developing pictures on said plate
by removing the unimpressed parts of said
fils, then applying ink to the surfaces of
said plates, thus covering both the bare parts
and the parts that remain covered by theim-
pressed portions, then removing by a proper
solvent said impressed parts together with
their overlying ink, thus leaving parts of the
plate bare and parts covered by films of ink
which correspond with the opaque parts of
said positives or negatives, then reinforeing
said ink remaining on said plates with a dust
consisting of a fatty or waxen substance suit-
ably mixed or combined with a friable or pul-
verizable substance and brought to the form
of a dust, and then fusing the last applieca-
tion to form a solid and impervious film on
each plate, and finallysuspending said plates
as anodes with suitable cathodes in series in
separated electrolytic fluid, substantially as
set forth.

10. The process herein described which con-
sists in first facing a series of plates with a
different or electrically opposite metal, im-
posing on said plates films sensitive to light,
impressing said films by means of suitable
negatives or positives and then, before or af-
ter developing the impressed film, applying
ink to the surface, then developing a picture
in said ink by removing parts of said ink to-
gether with portions of the underlying sensi-
tive film, leaving parts of the metallic sur-
face bare,then reinforcing said ink with dust
of resisting matter, then suspending said
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plates as anodes with snitable cathodes in se
ries in separated electrolytic fluids substan-
tially as set forth,

11. The process herein described which con-
sists in imposing on a series of plates films
sensitive to light, impressing said films by
means of suitable negatives or positives,and
then, before or after developing the impressed
film applying ink to the surface of the plate,
then developing a picture in said ink by re-
moving parts of said ink together with por-
tions of the underlying sensitive film, leav-
ing parts of the metallic surface bare, then
reinforeing said ink with dust of resisting
matter, then suspending said plates asanodes
with suitable cathodes in series in separated
electrolytic fluids substantially as set forth.

12. The process herein deseribed which con-
sists in imposing pictures in ink on a series
of metallic plates, parts of said plates remain-
ing bare or exposed, reinforcing said ink with

509,124

resisting matter, then suspending said plates
4s anodes with suitable cathodes in series in
a cirenit of dynamo-electricity, and in sepa-
rated electrolytic fluids substantially as set
forth.

138. The process herein described which con-
sists in imposing on a metal plate, first a film
of electrically different metal, then a picture
in ink parts of said film of metal remaining
bare, then reinforcing said ink with a resist-
ing dust and finally suspending said plates
as an anode in an electrolytic fluid in a e¢ir-
cuit of dynamo-electricity, substantially as
set forth.

In testimony that I claim the foregoing I
have hereunto set my hand this 26th day of
January, 1887.

' HANNIBAL GOODWIN.

Witnesses:

CHaRrLES H. PELL,
WM. S. CORWIN.
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