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To ail whom (& 1y concervw:

Be it known that I, HANNIBAL GOODWIN,
o citizen of the United States, residing ab
Newark, iu the county of Essex and State ol
New Jersey, have invented certain new and
useful Tmprovements in Methods of Prepar-
ing Plates for Decoration. or Utility; and
do hereby declare the following to be a fuli,
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,
cenerally, the securing upon metal by chem-
ical and electrochemical means designs in
another metal for utility or ornament, in
sharper and clearer outline, and in finer deli-
nition of detail and with a greater facility
and certainty than have hitherto been ob-
tained. |

The invention relates te that class of proc-
esses represented by those described i my
prior patents, Nos. 444 951, 459,136, and
159,137. -

The invention consists in the improved
process of preparing plates for decoration ov
utility, all substautially as will e hereinat-
ter set forth, and finally peinted eab in the
claims.

Amounyg the defects hitherto in the forma-
tion of a metallic design in one metal facing
on or upon a bed of another metal by weans
of stripping all portions of thé metal facing

except 11l those constituting vhe design once

has been the great difficulty ot Dreserving
the design from the loss ot a certain amount
of sharpness, fineness, and definition of de-
tail arising both [rom the irregular action ol
the stripping agent and from an inadequale
(ineness, sharpuess, and delicate outline of
the resisting design—as, tor example, in the

Litter case the resisting designs applied 1n

viseid preanic matter, such as asphaltum, DY
hand and brush did vot and counld not possess

those qualities.of sharpness and detail con-
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templated in this iuvention. ‘To avoid these
defects, I employ on my plate a resisting de-
sign of such sharpness aud perfection of de-
tail as cannot be produced by the band and
brush, == 1 smploy a chemic.l stripping
grent whici: entailsno Pageed 16Ss O UneVen-
ness upoi the completed metallic desigi,
Amone the defects hitherto in ine process

stated .

it — s x — -

of forming upon the bed metal a metallic de-

‘sign by electrodeposition one has been the

sendency of the deposited metal to.penetrate
through the resisting matter designed to ex-

clude the said deposition metal and then.ad-

here 10 the bed metal. Toavoid.this defect,

I render the said portions of the bed: metal

nen-adherent. | L

~The chief defect hitherto in engraving
deaner those portions of the bed-plate not cov-
eréd by the design when it 1s required to en-
banee 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, T employ
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sueh metals for the design as are-nob affected

by the mordant used in the process of en-
graving. | | =

Tn earrying into effect that part of -the 1n-
vention which relates to the formation of an

70

ornametital or otherwise useful metallic:de---

by the stripping of. ghe
adjacent to the design
I first proceed byany of the well-known weth-
ods to face a plate of metal or an article of
metal ware with a facing of silver or gold or
platinuin, these metals heing the most orna-

sign on a bed metal
portions of the metal

mental and also most resisting to engraving-

mordants, both because of the electronega-
tive relation to the bed-plate which they ordi-
narily assume when
acvents and because
snt insolubility in most of
next proceed to apply to Sdlgl el
ing-design in organic matter,
erably apply by means of some one G the
well-known photographic methads, beca s
<uch a method requires less labor and less ar-
Listie skill and yet secures the utmost sharp-
ness of outline and delicacy of detail, and this
method is industrially uselul. )
matter thus cmployed may consist of an at-
renuatbed fili of gelatin photographically im-
pressed directly on phis plate and preferably
sovered with a coating of fatty ink and rein-
foresd by some resisting -dust. There are
other methods of forming a suitable design in
resisting organie matter too well known to re-
quire specification. The design having been
yhas applied, I next
those portions of the facing not protected by

of more or less inher-
said mordants.. 1
resist-

Y

-

The organic.
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Aimwmersed in etching

which 1 pref-.
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and then renders liable

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

Twoother processes have hitherto been em--

ployed for stripping one metal from another,
both of which when used for stripping. such

metals as silver, gold, and platinam bearing.

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
electrolyte consisting of cyanid of potassin n;
but while this process is successfui in'strip-
Ping the metallic facing it is fatal in that it
also strips away the design in
che-stripping away of
an electrolyte ig

all. the facing. Cyanid as

- powerfully detergent or a destroyer of organic

matter. The other and more commonly em-
ployed processof stripping one metal from an.
other is that by strong acids. There are sov-
eral serious defects in this acid process when
applied for the purposes of this invention.

- Acids appear to produce, between the bed.

3¢

plate and the facing mnetal, a galvanic cur-
rent which seems to render the formation of
an electrouegative .facing difficult in- most

cases and in some cases impossible and all

the more so in proportion as the negative

- mmetals possess highly electrical conductivity.,

35

Kither 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 insuch a
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relation is rendered extremely difficult to dis-
8olve 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 exawmple, silver im-
“mersed by itself in a moderately-strong solu-
tion of acid is readily dissolved, but if con-.

nected with a less negative metal in the same

acid it, under the influence of the voltaic:
current, becomes quiteinsoluble, or silver, if
immersed alone in aqua regia, is rapidly dis-

solved, but if connected as above aqua regia
18 powerless. |
current between the Led metal and the elec-

tronegative facing coutributes to another -
- very serious defect in the sacid process of

stripping. The increased insolubility of the

facings thus caused by the current demands .
-a1 1ncreased strength of acids to strip them,

and that entails damage upon the organic
Inatter constituting the design. The acids
hitherto employed for the specified metals
have been aqua regia a mixtpre of conceun-
trated nitric and hydrochlorie acids for strip-

pigg gold aund platinum, and a mixtyre of
~concentrated sulfuric and nitrie acids for

stripping silver. Nitric acid alone has been
unavailing fer stripping either gold, plati-

-, or silver, so also has hydrochlorie, and

“design a raggedneqq;
organic matter

| metal with either silver or

- This generation of a woltaic

670,277

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

avall 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 invention, 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

as another defect in" s

stifling fumes inimicAl to health as well as

- severely disagreeable.

[ now ¢come to my process of stripping as dis-
tinguished from rhose herstofore employed.
Having, as above described, faced the bed
gold or platinum
and having imposed thereon a design in re-
sisting wmatter, I now proceed té Btrip away
those portions of the facing not covered by
the design by subjecting the plate as an an-
ode to an electrolyte coutaining in solution
free iodin and free iodid of potassiuwm, 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
formmed. Free bromin

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 potassiumsingly. Iustead of stripping the
facing by subjecting it as an anode I may
simply immerse it in the above-specified men-
struum; but the electrolyte method is pref-
erable because more rapid.

the iodid of potassium in concentrated or ap-
proximately-concentrated solution, although
by this substitution the process of stri pping
I8 uot only slower, but is more expeunsivae.

| T'his process of stripping is distinguished by

1ts results and by its mode of operation. It
does not generate between the bed metal and
itstacinga voltaic current. Iteffects the stri p-

may be emnployed with.

| this latter acid wounld dissolve silverdid it not ]
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Funevenness of line
ipping by the acid.
‘process, and a further—objection not to be
overlpoked -to the use of strong acids is the

QO
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Also I inay omit
from the menstruum free iodin by employing

115
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ping with facility and certainty without do-

taching or injuring the organic matter con-
stituting the design. It works with a genlle-
ness that entails no rugeedness or uneven-

125

ness upon the remaining ornamental metallic

design and it develops no noxious fumes. -

Though in the process of dissolving & metal

| by acids there is formed first a chemical coln-

pound of the metal which is simultaneously

139

dissolved by thesurrounding acid to com plete -

the solution, and though in Lhis respect my
process does not differ from the acid process,
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yet there are additional features and condi-{ dissolve out the applied organic design, thus

tions in my method which distinguishes it
and by which the beneficial resilts are ob-
tained. Intheformer process the faced plaie
to be stripped isimmersed in acid, and acid 1s
2, condition for exeitation of a galvanic cur-
ront between the plate and the facing. In
my process the plate is immersed not 1n av
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 may ve formed
independently of the specific menstruum
which may he chosen to dissolve 1t away.
There are many menstruums of iodin which
are. not solvents of iodid compounds. An al-
coholie menstraum of iodin will form on the
metal facing an jodid of the metal, but it wiil
not dissolve away that salt to complete the
stripping, veither will an ammoniacal meun-
strititin nora wenstruum that is chiefly ague-
ous. A eyanid of potassium menstruum of
jodin will complete the stripping, but unfor-
tunately it also strips the organic matier of
the design. Hyposulfite of soda is also a

menstraum of iodin capable of completing.
the stripping; but in the process it is liable:

to develop and liberate an amount of acid
adequate to the excitation of a galvanic cur-
rent. Jodid 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

- apparvent that in this stripping process the

40

ficient «or wholly useless.

45

LG

55

6o

iodin is no more important than is the selec-
tion of the oneevery way qualified menstruoum
of iodin out of the many that are less ef-
Having by this
stripping process secured upon a metal plate

or metal\ware a remaining design iw silver,

oold, or platinum, I have accomplished one
purpose of the invention. - If, however, I de-

sive 10 enhance the ornamental effect of the

design or seeure other useful advantages, i
may uext proceed to etch down the portions
of the bed-plate from which the facing has
Leen removed, and for this purpose L employ

o mordant which does not attack the specilic

metal constituting the aforesaid remaining
design. | |

When it is proposed to secure a reversal
of above effects prior to the last stage of en-
oraving, whether by stripping away just that
portion of the faeing lying under the applied
design as the first and only result sought {or

or by proceeding further to deposit in the

place of said last-stripped portions a differ-
ent metal which inits turn mmay serve as a re-
sist or serve for ornamental effect as a second

result, I proceed as follows: I flow &' plate.

with a solution of matter as lac or oénzoin
which is not soiuble in the solvent of the ap-

plied design, and then by well-known means i prepared to prevent

leaving on the adjacent portions the lac as an
organic resist and the under metallic film of
the design buare. Now this bared metallic

film corresponding exactly to the organie

70

part of the design removed, being a metal.

with which the plate was faced, sustains to
its bed-plate the electrical and other rela-
tions before named. ~ 1618 either electronega-
tive or by nature insoluble in selected mor-
dants or is by such mordants rendered in-
<oluble and is now to be dissolved or stripped
away as the first result proposed, and to ef-
foot this T employ 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 ellher for

ornpamental effect or as a resist in securing

75

80

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 to render those parts of the
plate not oceupied by the design incapable of
holding adhesively that electrodeposition of

Q0O

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..
Accordingly before flowing with the lac and
the removal of the design I either flow over
the surface a slight film of greasy or waxy
matter dissolved in acetone or alcohol, either
singly or combined, or I iodize those said
parts either by frihing with iodin or immers-
ing the plate in a solution of that element,
or before flowing the solution of lac I mix
with it a suificiency of olly or waxy matter;
or for the deposition of an ornamental or gse-
ful metallie design upon the bed-plate I omit
facing said bed metal in the first place with
an ornamental or useful metal and first ap-
ply the désign inorganic matter divectly apon
vhe bed-pinte, and then, by methods desceribed
above, render the bare portions of the bed
metal incapable of holding adhesively an elec-
srodeposited metal, then flow the solution of
lac or benzcin, and then dissolve out the or-
oanic design by means of a solvent whieh 1s
not a solvent of the lac.

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

[ am not aware that ever before a metallic:
surface which was not designed to receive a

deposit and on which a film of organic mat,
ter was first applied for the express purpose
of preventing such a deposit has ever been

the adhesion thereto of
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electrodeposit as forces
overlying organie film,
exXpress 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,

A :
such a portion of the
its way through the
notwithstanding its

and the parts of the plate thereby laid bare |

being properly cleansed. I next suspend the
plate as a cathode in an electrolytical solu-
ion i ' the desired metallic
deposit. . - I
Having thus described the invent; on, what,

- I'claim as new is— ' +'

1. The process which consists in imposing |

‘5 upon a metallic surface a design 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 penetratesthroy ah

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.

.ig,jgu 4 metal for ornamentation
grease on the adjacent portions, serving Lo

cénfine adhesively said deposit to just the

. parts from which thé design was removeq,

30 substautially as set forth.

2. The process which consists in imposing
upon & metal bed, a design in organic matter,
then flowing the plate with a greasy or equiv-
- alent matter to prevent on the parts not covy-
35 ered by the design an adhesion thereto of 4

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 samne together with the overlying

srease, then depositing on the bared design

4 metal capable of being converted into an

insoluble chlorid of the metal, the grease on
45 the adjacent portions 8erving 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

[' chlorid or sulfid of

- plying a solvent of the

or utality, the |

50 metal by converting into a compound of the |

5.‘1.
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the ‘metal, substantially

as sot forth. o - SR

3. "The process which consists in lmposing =
upon a metal bed a design in organic matter,
then flowing the plate with a greasy or equiv- sg
alent matter to prevent on the parts not cov-
ered by the design an adhesion’ thereto of &
deposited metal which penetrates through
the resinous or gum Iny matter nexi to be ap-
‘plied to the parts not covered, then flowing
the said resinous or gu mmy solution, then ap-
design and removing
th® same together with the overlying grease,
then depositing on the ‘bared design & layer
of silver and then with chlorid of iron or 65
equivalent ehlorinatingaagent, etchingdown
the bed metal, and converting the exposed
portions of the depasited silver design into
an insoluble chlorid of silver, the said insoln-
ble chlorid serving as a resist to the bed-etch- yo
ing fluid, substantially as set forth. . o

1. The process which consists iy imposing
Upon a metal bed a design in organic matter,
then flowing the plate with a greasy or ggaiv-
alent.matter to prevent on the paflft.sqti’bcov'-
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 flowing the said
resinous or guinmy solution, then ap lying a
solvent of the design and reinoving the same
togethor with the overlying grease, theu de-
positiag on the parts from which the design .
has been removed an electrodeposition of &
metal electronegative to that of the bed-plate, 85
the grease on the adjacent portiots:serving =~
L0 confineydhesively said depopit to just the”
parts from which the design wWas removed, " .
leaving the bed-plate to be etched down, the .
electronegative deposited metal Berving as 8 go
resist against the bed-etching agent, substan- .

tially as set forth. R L
claim the—foregotng I -

In testimony that I oregotg I -
bave hereunto set my hand this 16th day of

6o .
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December, 1891. | o . ;
| HANNIBAL':G-‘OODW‘-IN.E“-}_j

CHARLES H. PELL,
OscAr A, MICHEL.
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