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To el whoty it Tay coneerie: _

Be it known that I, WILLIAM H. WALENN,
land, civil engineer and eclectrician, have 1n-
vented certain new and useful Improvements
in the Process of and Apparatus for Electro-

‘Depositing Copper, Brass, Bronze, and other

Metals and Alloys, whereby said metals and

alloys are deposited in a homogeneous, soft,

and ductile condition, perfectly adherenttothe
metal beneath, and capable of being worked,

shaped, and hammered without separating or
injuring the coating or exposing the metal be- |
- neath. | | S

The solvent solution containing. cyanide of
potassium, neutral tartrate of ammonia, and

“ammonio cupric.oxide is rendered fixed and

 constant under continued boiling, waste by
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evaporation is avoided, the evolution of gas
from the cathodes during deposition is entirely

stopped, and the electro-motive force required

is very materially reduced. DParts of this in-

 vention are applicable to other purposes; and
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~ ably adherent to the metal beneath.
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I hereby declare that the following is a full,

clear, and exact description of the same.

The first part of my said invention relates
to electro-depositing copper, brass, bronze,
and other metals and alloys upon iron, zine,
and other electro-positive metals, so that the
deposit is rendered soft, ductile, and insepar-

lution employed is preferably composed of
thirty-two ounces avoirdupois of cyanide. of
potassium, (seventy per cent. of real cyanide, )
and one otnce of neutral tartrate of ammonium
in each imperial gallon of liquid. It is then
charged with the metal or alloy to be deposited
by electrolytiec means—that is, by subjecting
it to the action of a strong electric current by
means of a large dissolving plate or anode,
and a wire or small receiving plate or cathode,
until about three ounces per gallon of the
metal or alloy is™ dissolved, or mnear that
amount. The solution is then made complete
by adding cupric ammonide, otherwise termed
‘“ammonio’ cupric oxide,”’ as hereinafter de-
scribed. According to the presentinvention,

the solution is to be used at a boiling temper--

ature, or as near thereto as it is possible to

The so-

tion.
“artsin England, and I have found no difficulty

| ing-point of the solution, whether it be under

pressure or not. The effect of heat npon the

solution is to soften the deposit and very ma-

terially increase the rapidity of the deposit.
« The second.part of this invention relates to
adjusting the solution exactly to produce the

‘results desired—that is, to stop the evolution

of gas from the cathode during deposition; to
prevent the giving off of free ammonia by the

high temperature employed, and to producea 6o
-soft, ductile, and adherent deposit that will =

bear stamping or other manipulation without

-injury. This is effected by adding ammonio

cupric oxide, or ‘‘ cupric ammonide,’’ as it 1s

more generally termed, until the solution be- 65

comes slightly green in color, or until a work-
ing-test shows that the proper quantity bas

55

been added. . About twelve fluid ounces per

gallon of cupric ammonide of specific gavity

960, may be stated as approximately the

‘amount required; but practically it is not pos-

sible to state a precise numerical quantity, as
it depends upon the quality of the cyanide
employed, the amount of metal or alloy thrown
in by electrolysis, the amount of free cyanide
in the solution, and the amount of cupric oxide
contained in a given quantity of the cupric
ammonide. These values are constantly chang-
ing, and it is not easy to determine the quan-

tity to be added. When the proper amount
II]iELS been thrown in, the solution becomes sta-
ble and constant under a high temperature,
gas ceases to be evolved from the cathode

during deposition, ammonia is no longer given

off, and the coating deposited presents the

qualities which are characteristic of my pres-
ent invention and peculiar to my improved
process. The cupric ammonide is prepared by
dissolving cupric oxide in strong water of am-
monia of the specific gravity .880 to satura-
It is, however, extensively used in the

in purchasing it in large quantities. In pre-

paring it, I prefer to use the brown-black de-
posit, formed by boiling the precipitate thrown

down by caustic potassa from a solution of
sulphate of copper. This solution so treated
can be worked with one cell of Smee’s battery,

{in place of six or more, heretofore used, and
keep it—say from 190° Fahrenhelt to the boil- | tlie relative areas of the anode and cathode 100
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- pressure that may be found convenient.
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tank and its appurtenances.

may be equal. The result 18
coating even on porous cast-iron, which will
not result from any cold solution. A copper
coating from this heated solution upon thin
1ron plates is so adhesive and ductile that they
may be stamped in any shape, or l*epousséé
work may be executed on them without injur-
ing the coating or the exposure of the metal
beneath, and they may be hammered to de-
struction without separating the coating from
the coated metal. The preparation Ot these
plates by this process for the market forms a
prominent feature of this invention.
According to this invention the above solu-
tion 18 worked in a closed vessel undera known

‘pressure,the pressure being produced by heat-

ing the solution or Othel‘ﬁ_lse. The pressure

ma,y be regulated by any known meauns—as, for
instance, an ordinary safety-valve and press-

ure-gage. A high pressure 1s not recom-
mended. A single atmosphere will,in general,
be found to be more than sufficient; but the in-
ventor reserves to himself the right to use any
This
method presents substantial advantages in

~working this or other solutions, especially

those Whlch contain volatile 11101'edlents Or are
heated. Waste by evapor ation is prevented,
and the deposit 1s rendered compact, of uni-
form thickness over the entire Surfa—ce of the
cathode, and of uniform quality throughout.

The workmg of electro-depositing solutions at

or near the boiling-point produces valuable re-
sults, and the discovery that cupric ammonide
In proper.proportion will enable ammonio-ey-
anide solutions to bear boiling without de-
001111)051131011 18 mosh 11n1)01*tfmt Ats applica-
tion 18 capable of being very much extended
and of producing results long soughtbut never
hitherto obtained. |

- Thethird part of myinvention relates to the
method of applying heatand pressure and the
apparatus designed by me for the purpose.
This is illustrated by the accompanying draw-
ing, which forms a part of this specification.
Tt is 2 sectional elevation of the depositing-
Thetank A may
be made of any suitable material and of any
size which may be deemed convenient. The
conducting-wires B pass throughinto the tank,
but are insulated from it and counect the solu-
tion with the source of clectricity. All rodsor

wires used for suspending anodes or cathodes |

]

2 ' o 300,035

a soft adherent | have their bearing upon slabs C of non-con-

dueting material supported wupon inside
shelves. The tank is closed by a counter-
balanced cover, I, dipping into a water-seal,

D, and being 1:)1"0V1ded with slinging chains

and pulleys to remove and replace it A con-
densing-worm tube, I, is inclosed in a larger
tube, I"' which extends upward from the 130p
of the cover - The condensing-worm tube con-
nects with an aperture in the cover at 1ts lower
end, and its upper end opens into a box or

vessel, 3, supported on flanges ¢ at the upper

end of the large tube I'. The box or vessel is
Iintended to contain suitable materials for con-
densing, absorbing, or combining with the

duced by such condensation or absorption
flows back down the worm-tube into the tank.
Having thus described my 1invention, what
I claim 1s—
1. The electro-depositing solution herein
described, consisting of cyanide of potassiun

and neuntral tartrate of ammonium in the pro-

portion of thirty-two ounces of the former and
one ounce of the latter, charged by electro-
lysis with the metal or ‘11]oy to be' deposited,
and perfected by the addition of cupric am-
monide, substantially in the proportions and
for the purpose deseribed.

2. T'he herein-described process of electro-
depositing metals and alloys by subjecting
them to the action of an electro-depositing so-
lution 1n a closed vessel under a pressure ex-

ceeding that of the atmosphere at a tempera-

ture of from 190° Fahrenheit up to the boiling-
point of the solution, substantially as Ellld f0r
the purpose set forth,

3. The depositing-tank A having cathode-

supporting shelves 131"0V1d{3d with slans of non-
conductmo‘ material and dipping into a water-

seal, a counterbﬂmced cover having an up-

wardly-extending tube, a condensing box or

vessel at the upper end of said tube and a.
condensing-worm forming a eonneetlon be--

tween smd condensing-box and the tank A
substantially as and for puarpose set forth.
In testimony whereof I affix my signature in
presence of two witnesses.
YVILLIAM HENRY XVALE‘*TN
Witnesses:
JOHN DEAN,
J. WATT,
Both of 17 Gracechureh Street, London.
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- gases or vapors evolved, and the liquid pro-
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