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To all whom & nuwy concer:

Be it known that I, HANNIBAL GOODWIN,
a citizen of the United States, residing at
Newark, in the county of Essex and State of
New Jersey, have invented certain new and
useful Improvements in Methods of Prepar-
ing Plates for Decoration or Utility; and I
do hereby declare the following to be'a fall,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use thesame.

This invention has for its objects, stated
generally, the securing upon metal by chem-
ical and electrochemical means designs in
another metal for utility or orhament, in
sharper and clearer outline, and in finer defi-
nition of detail and with a greater facility
and certainty than have hitherto been ob-
tained.

The invention relates to that class of proc-
esses represented by those described in my
prior patents, Nos. 444,951, 459,136, and
459,137. :

The invention consists in the improved
process of prepating plates for decoration or
utility, all substautially as will be hereinal-
ter set forth, and finally pointed cub in the
claims.

Awmouy the defects hitherto in the forma-
tion of o metallic design in one metal facing
on or upun a bed of another metal by wweans
of stripping all portions of the metal facing
except all those constituting vhe design one
has been the greas difficulty of preserving
the design from the Joss of a certain awount
of sharpness, fineness, and definition of de-
tall arising both from the irregular action ¢l
the stripping agent and from an inadequalbe
fineness, sharpness, and delicate outline of
the resisting design—as, for example, in the
latter casé the resisting designs applied in
viseid prganic matter, sach as asphaltum, by
hand and brush did ot and could not possess
those qualities.of sharpness and detail con-
templated in this invention. To avoid these
defects, I employ on my plate a resisting de-
sign of such sharpuess aud perfection of de-
tail as cannot be produced by the band and
brash, =i 1 zmploy a chemi. ! stripping
agent whicir entailsno raggedioss or nneven-
ness upon the completed inetallic design.

Amone the defects hitherto in ihe process

ods tu tace a plate of metal or

of forming upen the bed metal a metallic de-

-sign by electrodeposition one has been the .

tendency of the deposited metal to.penetrate
through the resisting watter designed to ex-
clude the said deposition metal and then.ad-
Lere to the bed metal. To avoidthis defect,

I render the said portions of the bed: metal .

non-adherent.

The chief defeet hitherto

i in engraving

Aebper those portions of the bed-plate not cov-

ersd by the design when it is required to en-

6o

hanee the ornamental effect or to employ the -

plate for other utilities hus been the- injury
done to the outline of the remaining design
by the mordant employed for engraving the
bed metal. To avoid this defect, 1 employ
such metals for the design as are notaffected
by the mordant used in the process of ‘en-
graving, .

In earrying into effect that part of -the in-
vention which relates to the formation ot an
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ornametital or otherwise useful metallic-de---

sign on a bed metal by the stripping of. ghe
portions of the metal adjacent to the design
1 first proceed by any of the well-known wmeth-
an arsicle of
metal ware with a facing of silver or gold or
platinum, these metals being the most orna-
mental and also most resisting to engraving-
mordauts, both because of the electronoga-
tive relation to the bed-plate which they ordi-
narily assume when muersed in etching
agents and because of more or less inher-
snt insolubility in most of said mordants.. I
next proceed to apply to saigl faciug o resist-
ing-design in organic matter, which T-pref-
erably apply by means of some onc 6f the
well-known photographic methaods, becanse
such a method requires less labor and less ar-
sistic skill and yet secures the ubmoss sharp-
ness of outline aud delicacy of detail, and this
wethod is industrially useful.
lmatter thus employed may consist of an at-
tenunaled film of gelatin photographically im-
pressed direetly on this plate and preferably
covered with a coating of fatty ink and rein-
foread by some resisting -dust. There are
other meshods of forming a suitable design in
resisting organic matter too well known to re-
quire specification. The design having been
vhus applied, T next proceed to strip away
those portions of the facing not protected by

The organie.
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the design by a process which is one of the
features of my invention and which just here
I must distinguish from other processes em-
ployed for similar purposes.

‘Two other processes have hitherto been em- -

ployed for stripping one metal from another,
both of which when used. for stripping such
metals as silver,
adesigninorganic matter applied asabove de-
scribed are attended with such defects as ren-
derthem for the purposes.of the in vention in-
dustrially useless. Oneof these processes re-
ferred to consists in subjecting the metallie-
ally-faced plate or ware as an anode in an
électrolyte consisting of cyanid of potassinm;
but while this process is successful in'strip-
ping the metallic facing it is fatal in that it
also strips away the design in organic matter
and then renders liable the stripping away of
all the facing. Cyanid as an electrolyte is
powerfully detergent ora destroyer of organic
matter. The other and more commonly em-
ployed process of stripping one metal from an.
other is that by strong acids. There are sev-
eral serious defects in this acid process when
applied for the purposes of this invention,
Acids appear to produce, between the bed.
plate and the facing metal, a galvanic cur-
rent which seems to render the formation of
an electiouegative facing difficult in- most
cases and in some cases impossible and all
the more 8o in proportion as the negative
metals possesshighly electrical conductivity,
Either gold or platinum or silver is not only
a facile conductor, but when immersed in an
acid and in contact with most other metals
becomes highly electronegative, and, as is
well known, such a metal standing in such &
relation is rendered extremely difficult to dis-
solve if not quite insoluble, though it would
be quite soluble if unconnected with another
metal less negative it were immersed in
the same acid. For example, silver im-

.mersed by itself in a moderately-strong solua-
tion of acid is readily dissolved, but if con-.

nected with a less negative metalin the same
acid it, under the influence of the voltaic
current, becowes quiteinsoluble, or silver, if
immersed alone in agua regia,
solved, but if connected as above aqua regia
is powerless.
current between the bed metal and the elec-

tronegative facing coutributes to another -

very serious defect in the acid process’ of
stripping. The increased insolubility of the

faciogs thus caused by the current demands
-8 increased strenglh of acids to strip thewm,

and that entails damage upoh the organic
naiter constituting the debign. The acids
hitherto employed for the specified wetals
have been aqua regia a mixtpre of concen-
trated nitric and hydrochlorie acids for strip-
pigg gold aud plaiinum, and a mi‘xtqre of
cancentrated sulfuric and nitric aé¢ids for
stripping silver. Nitric acid alone has been

uunavailing for stripping either gold, plati-
7nm. or silver, so also has hydrochloric, and

gold, and platinamn bearing

is rapidly dis--

- This generation of a woltaic’
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this latter acid would dissolve silverdid it.not

immediately form an insoluble layer of a
chlorid of the metal which prevefts further
action of the acid, a consequence which I

avail myself of when I ¢ome to etch down a )

bed metal bearing a design in silver by means
of a chlorin-imparting mordant, such as chlo-
rid of iron; but the foregoing acids which have
proved successful in stripping away the fac-
ings are. not less successful in stripping all
such designs in organic matter as can be ein-
ployed for the purposes of this in vention, and
even if such a design could prove sufficiently
resisting there would in consequence of the
violent action of the acids be entailed upon
the rewaining underlying ornamental metal
design a mggedneqqﬂ; unevenness of line

as another defect in' slgipping by the acid
‘process, and a further—objection not to be

overlooked -to the use of strong acids is the
stifling fumes inimic#l to health as well as
severely disagreeable.

I now come to my process of stripping as dis-
tinguished from those heretofore employed.
Having, as above described, faced the bed
metal with either silver or gold or platinum
and having imposed thereon a design in re-
sisting matter, I now proceed to strip away
those portions of the facing not covered by
the design by subjecting the plate as an an-
ode to an electrolyte containing in solution
free iodin and free iodid of potassiuu, the
iodin uniting with the facing to form an iodid
or salt of the metal and the iodid of potas-
sium dissolving away the salt as fast as

formed. Free bromin may be employed with.

the iodin, but its use confers no advantage
over that of iodin alone, and bromid of po-
tassium may be employed singly or in com-
bination with the'iodid of potassium, but its
use confers no advantageover that of the iodid
of potassinmsingly. Tustead of stripping the
facing by subjecting it us an anode I may
simply immerse it in the above-specified men-
struum; but the electrolyte method is pref-
erable because more rapid. Alsol may onit
from the menstruum free iodin by employing
the iodid of potassium in concentrated or ap-
proximately-concentrated solution, although
by this substitution the process of stripping
is uot only slower, but is more expensive.
This process of stripping is distingunished by
its results and by its mode of operation. It
does not generate between the bed metal and
itstacinga voltaic current. Iteffectsthe st rip-
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ping with facility and certainty without de-

taching or injuring the organic maltter con-
stituting the design. It works witha genlle-
ness that entails no ruggedness or uneven-
ness upon the remaining ornamental metallic
design and it develops no noxious fumes. -
Though in the process of dissolving a wmetal
by acids there is formed first 4 chemical com-
pound of the metal which is simultaneously
dissolved by thesurrounding
the solution, and though in tvhis respect my
brocess does not differ from the acid process,
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yet thero are additiongl features and condi-’

tions in my method which distinguishes it
and by which the beneficial results are ob-
tained. Intheformer process the facedplate
to be stripped isimmersed in acid, and acid is
2 eondition for exeitation of a galvanie cur-
rent betwesn sthe plate and the facing. In
my process thé plate is immersed not in an
acid, but in a neutral liquid. In the acid
process the compound of the metal formed by
borrowing an element from the decomposed
acid is necessarily as well as simultaneously
dissolved away by the aeid to which it owes
its existence and by nothing else. In my
process the iodid compound mnay be formed
independently of the specific menstroum
which may be chosen to dissolve it away.
There are many menstruums of iodin which
are not solvents of iodid compounds. An al-
coholic menstruum of iedin will form on the
metal facing an jodid of the metal, bus it will
not dissolve away that salt to complete the
stripping, veither will an ammoniacal men-
strutin nor a wenstraum that is chisfiy aque-
ous. A eyanid of potassium menstruum of
jodin will complete the stripping, but unfor-
tunately it also strips the organic matter of
the design. Hyposulfite of soda is also a
menstraum of iodin eapable of completing

the stripping; but in the process it is liable

to develop and liberate an amount of acid
adequate to the exeitation of a galvanic cur-
vent. lodid of potassium in solution is the

‘menstruum of iodin capable of completing

the stripping with facility and eertainty and
in all respects satisfactorily. It is therefore

- apparent- that in this stripping process the

{o

ficient or wholly useless.

45

50

55

6o

65

iodin is no more important than is the selec-
tion of the one eyery way qualified menstroum
of jodin out of the many that are less ef-
Having by this
stripping process secured upon a metal plate
or metal\Wware a remaining design in silver,
gold, or platinum, I have accomplished one
purpose of the invention. - If, however, I de-
give 10 enhance the ornamental effect of the
design or secure other useful advantages, i
may next proceed to etch down the portions
of the bed-plate from which the facing has
Leen removed, and for this purpose Lemploy

a mordant which does not attack the specific.

metal constituting the aforesald remaining
desiga. ’

When it is proposed to seeure a reversal
of above effects prior to the last stage of en-
graving, whethoer by stripping away justithat
pottion of the facing lying under the applied
design as the first and only result sought for

or by proceeding further to deposit in the.

place of said last-stripped portions & differ-
ent metal which in its turn may serve as a re-
sist or serve for ornamental effect as a second

resalt, I proceed as follows: I flow ¢ plate:

with a solution of matter as lac or ‘pénzoin
which is not solable in the solvent of the ap-
plied design, and then by well-known means

3

dissolve out the applied organic design, thus
leaving on the adjacent portions the lac asan
organic resist and the under metallic film of
the design bare. Now this bared metallic
film corresponding exactly to the organie
part of the design removed, being a metal
wirh which the plate was faced, sustaius to
its bed-plate the electrical and other rela-
tions before named. * It is either electronega-
tive ov by nature insoluble in selected mor-
dants or is by such mordants rendered in-
soluble and is now to be dissolved or stripped
away as the first result proposed, and to ef-
fect this I etuploy the stripping process which
I have above deseribed as my invention. If
it is proposed to proceed to the second stage
of this reversal process and deposit in place
of the duplux design just removed, as last de-
seribed, another metallic design of different
metal, which in its turn may serve either for
ornamental effect or as a resist in secaring

70

75

8o

85'

the purposes of this invention, I do before -

taking the first step in this reversal process—
that is, before flowing the plate with the lac
solution—proceed 1o render those parts of the
plate not oceupied by the design incapable of
holding adhesively that electrodeposition of
metal by which the proposed design is to be
effected, and for this reason the deposition
metal will notonly go and adhere to the bared
parts, but-will penetrate through the lac and
to the parts of the plate covered by the lae
and adhere there unless those parts are be-
torehand prepared to resist such adherence..
Acecordingly before flowing with the lac and
the removal of the design I either flow ovér
the surface a slight filim of greasy or waxy
matter dissolved in acetone or aleohol, either
singly or combined, or I iodize those said
parts either by fuming with iodiu or immers-
ing the plate in a sotution of that element,
or before flowing the solution of lac I mix
with it a sufficieney of oily or waky matter;
or for the deposition of an ornamental or gse-
ful metallic design upon the bed-plate T omit
fucing said bed metal in the first place with
an ornamental or useful metal and first ap-
ply the design inorganic matter directly apon
the bed-piute, and then, by methods deseribed
above, render the bare portions of the bed
metalineapable of holdingadhesively an elec-
trodeposited metal, then flow the solution of
lace or benzdin, and then disselve out the or-
ganic design by means of a solvent which is
uot a solvent of the lac.

1 am aware that in the electrotyping proc-
ess a metallic surface has been brushed with
plumbago to render it incapable of holding
adherently the ‘metal deposited directly on
the surface for which it was intended; but

1 am- not aware that ever before a metallic:

surface which was not designed to receive a;
deposit and on whieh a-film of organic mat
ter was first applied for the express purpose
of preventing such a deposit hag ever been
prepared to prevent the adhesion thereto of
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electrodeposit as forces
overlying organie film,
notwithstanding its express purpose was to
prevent such a passage. The surfaces desig-
5 nated being thus prepared, the solution of lac
flowed and settled, the design dissolved away,
and the parts of the plate thereby laid bare
being properly cleansed. I nextsuspend the
plate as a cathode in an electrolytical solu-

AN .
such a portion of the
its way through the

1o tion in order to secure the desired metallic .

deposit. ‘ )

Having thus deseribed the invention, what

I claim as new is— ) . T
1. The process which consists in imposing
I's upon a metallic surface adesign in organic
matter, then flowing the plate with a greasy
or equivalent matter to prevent on the parts
not covered by the design an adhesion thereto
of adeposited metal which penetratesthrough
20 the resinous, guminy or equivalent matter
next to be applied to the parts not covered,
then flowing the said resinous solution, then
applying a solvent of the design and. remov-
ing the same together with the overlying
25 grease, and then depositing on the bared de.
,§jgu a metal for ornamentation or utility, the
grease on the adjacent portions, serving to
said deposit to just the
: was removed,

cénfine adhesively
. parts from which the design
30 substantially as set forth.

2. The process which consists in imposing
upon a metal bed, a design in organic matter,
then flowing the plate with a greasy or equiv-
alent matter to prevent onthe parts not covy-

35 ered by the design an adhesion thereto of a
deposited - metal which Penetrates through
the resinous, gummy or equivalent matter
next to be applied to the parts not covered,
then flowing the said resinous solution, then

40 applying-a solvent of the design and remov-
ing the saine together with the overlying
grease, then depositing on the bared design
a metal capable of being converted into an
insoluble chlorid of the metal, the grease on

45 the adjacent pertions serving to confine ad-
herently said deposit to just the parts from
which the design was removed and then ap-

plying a chlorin-evolving solution or sulfar
element to render -insoluble the deposited
50 metal by converting into a compound of the

670,277

chlorid or sulfid of the ‘metal, substant.ialiy

as set forth,

5. The process which consists in imposing

upon a metal bed a design in organic matter,
then flowing the plate with a greasy or equiv-
alent matter to prevent on the parts not cov-
ered by the design an adhesion’ thereto of a
deposited metal which penetrates through
the resinous or gumy matter next to be ap-
plied to the parts not covered, then flowing
the said resinous or gummy solution, then ap-

' plying a solvent of the design and removing

th® saine togetheér with the overlying grease,
then depositing on the bared design a layer
of silver and then with chlorid of iron or
equivalent chlorinating agent, etching down
the bed metal, and converting the exposed
portions of the deposited silver design into
an insoluble ehlorid of silver, the said insoln-
ble chlorid serving as a resist to the bed-etch-
ing fluig, substantially as set forth: _
4. The process which consists in imposing
upon a metal bed a design in organie matter,
then flowing the plate with a greasy or péq_uiv-
alent-matter to prevent on the parts not cov-
ered by the design an adhesion thereto of de-

posited metal which penetrates throngh the.

resinous or gummy, matter next to be applied
to the parts not covered, then fowing the said
resinous or gummy solution, then applying a
Bolvent of the design and removing the same
together with the overlying grease, theu de-
positiag on the (
has been removed an electrodeposition of a
metal electronegative tothat of the bed-plate,
the grease on the adjacent portiolts: serving
to contine wdhesively
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parts from which the'design .
85

; said depoglt to jnst the
parts from which the design was removed, -

leaving the bed-plate to be etched down, the.

electronegative deposited metal Berving as &’

resist against the bed-etching agent, substan-
tially as set forth. Ve
In testimony
bavé hereunto
December, 1891. e
* HANNIBAL GOODWIN.
Witnesses: S

CHARLES H. PrrL,
OscAR A. MicHEL.

that I elaim ﬁhe*f_ox_'eg'bﬁlé b N
set my hand this 18th day of



