%tat;e-ﬁ

A

i atent @W“’

JAMES

BALLENY ELKINGTON 011 BIRMINGHAM DNGLAND

Letters Paient No, 100,131, dated February 22, 1870; patented in ,Englahd November 3, 1865.

ey

IMPROVEMENT IN THE MANUFACTURE OF COPPER AND IN SEPARATINq- OTHER.
METALS TEEREFROM. -
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T all to whom it may concern :

Be it known that I, Javes BALLENY ELKINGTON,
of Newhal! street, Birmingham, in the county of War-
wick, England, a sulgect of the Queen of Great Britain,
have inv ented or discovered new and useful ¥ Improve-
ments in the Manufacture of Copperand in Separating
other Metals Therefrom ;7 and I, the said JAMEs BAL-
LENY ELEINGTOXN, dv hereby’ declare the nature of
the said invention, zmd in what manner the same is te
be performed, to be partienlarly described and ascer-

‘tained in and by the following statement thereof] that

is tG suy:
‘This invention -has for its object. improvements in

“the mannfactare of copper -and in separating cther

metals therefrom. For this purpose: I smelt the cop-
per ore 0 faras to obtain an impure metal therefrom,
whicir I then east into plates, and by means of elec-
tricity I dissolve these plates and- deposit the pure

~ eopper onto other plates,

The other metals with which the copper was com-

- bined, fall for the most part to the battom of the ves-

gel in wim,ix I operate.

I prefer to .employ copper “ores which contain suf-
ficient silver materially to injure the copper it smelted
in" the ordinary way, and whicli consequently would

usvally be submitted to a process for extracting the -

gilver before they are smelted. Insuch ores frequently

. the gunantity of silver is ro$ sueh as to pay for the cost

“of extraction, but: the process bas nevertheless been

neéessaly when cepper of high quality is required, to
‘prevent injury to the copper.
ularly suitable for iy use, as the silver they contain,
which does not rhaise their priee in the market, is re-
covered by me without any additional cost.

Ores containing a larger guantity of silver, say from

- eight ounces to tlie ton and upwayds, and wlnch are

v

now abways sitbisitted to a process for extracting the
silver before they.are smelted,éan also be advanta-
geously worked by my process, as, can also ores con-
taining little or no silver, but in this latter casé the

advantage of my process ‘over the ardinary process is’

mainly in the better quality of copper ‘which I obtain,
" I-smelt the vre ik the usna! way, so as-to obtain all
its metallic contents, except such as may be volatile,
inthe form of regulus, fx om which stage, by preference,
but it is not essential, I earry the metal on to the state
of punp}e or bhster-cuppm )

*This tmpure metal I cast into plates, say twent:y-'

four inehes long, eight inches wide, aud one inch thiek.
One end of the plate is provided at the eenter with a

- steut T-slnpe head of wrouglit éopper; it is placed in

the mold in which the plate is cast.

Cast-iron molds are used; the metal i8 tapped nut,

These ores are partic--

of the farnace onto a sand floor, and is led by chan-
nels into the molds. The plates thus cast are ready
to go to the dissolving-bouse which is Jaid with a
wooden floor inclined from end to end, one-halfan inch
to the foot. The boards are gwoved on their edges,
apd-small strips o tongnes of wood are inserted into
the grooves, so that there may be no open joints, and
the surface is thoroughly satirated and coated with
pitch to make it water -twht Phe surface of the floor
is divided into a numbeér of troughs running from end
to end of the building, by ]ed"ea of wood fixed-down
upen it; these are also saturated with piteh. - Each
trouglt is of a width to reeeive three stone-ware jars -
side byslde The jarsare cylindrical tlurty—fom inches
high, and eighteen inches wide. 'lhere are pathways
between the tr oughs for the workmen who attend to the’
process. - Hach trough is filled from end to end with
Jjars. Theremay be, sav,aboutonehundred jarsineach
trough, and tweh’e troughs in the width of the build-
ing. The jurs should be of fire-clay ware, so that they .
may not be injured by the solution which they receive.
Xach has’a liole in the bottom, closed by a wooder:
plig; also a hole in the side four inches from the bot-
tom, ind another hole: diametrically’ oppos:te to the

“first, and four inches from the top.

’J.‘he Jjars are 'set up level on the inelined ﬂoox w 1t1x o
woolen wedges saturated with piteh. Tho-jars are
couneeted together from the upper to the lower end
of the room, e‘!.ch jar-having a pipe passing out from - -
it at the hole near the top and entering the Hext jar
below 2t thie hole near the bottom.

The connections with the jars are made mth vnl-

canized Yndia rubber; and intermediate of the connee--

1 tions the pipeg may be of lead, and about one—half

inch internal diameter.

The solution which I employ is water charged mth
asmuch sulphate of copper as it-will dissolve. . The
‘sulphate of copper of commerce ‘may be used, or for
economy, I sometimes use a solation obtained by
boiling the deposit found in the culvert or long flue by
which the smoke from the copper-furnace is led to the
‘high chimney; this will furnish a solution of sulphate
‘of copper sutliciently pure for the purpose. -

The solution is stored in a tank at the upper end of
the dissolving-rgom ; it is admitted into the uppermost
jars, and runs from jar to jar, until those at the lower
end of the building.are filled. Clipsare put upon the
India-rubber connections to stap the flow through the
tubes when the jars are full, and so to maintain the
solution at the proper level in the upper jars.

When the process is in operation, two clipsare taken

| off; say once in twenty-four hours, so as tv canse the

solution to ﬂow through all the jars, aud transfer t} =




solution from the bottom of one jar to the top of the
next, so as thoroughly to mix it, asin working it tends
to become weak at the top of the jar. This means of
reaulily equalizing the density ot the solution is of
great pmwc.ll impoitanece.

- At the lower cud of the room is @ tank to receive
the solution. 'When it is thus allowed to run througl,
it is pumped back into the upper reservoir,

fhe same tank receives  the contents of .the~jars:
when they are emptied oito the fluor beneath by the

removal of thE bottom plug, as hereinafter described.
In the gang-ways betw een the floor-troughs, a truck
‘runs to carry the cast-copper plates to .the jars in
. which they are to lie dissolved. Six metal plates are
suspended in each jar;. they are hung in couples from.
the horizontal copper bars, having forks upon them to
receive the T-form heads of the plates. These bars
rest at their ends on other bars of wood laid on the
. Jars, so as each to extend across a row of three jars,
a.nd the same bars also suppoit over each Jartwo other
" metal cross-bars to support plates to receive the de-
_ posit of copper from the solution.

" There arve four receiving-plates in a jar, two sus-
pended from each bar. They are mtex posed between
the cast plates.

" Couducting-strips of sheet-copper are Iaid upon the
wooden bars,so as to couple the cast plates of one jar
"to the receiv mg-pl‘ues of the next jar, and so througli-
out the series of, say, one, hundred jars,
Each metal mo'»a—lm is made to bear on & connect-

ing-strip at one end, and at the other on a.wooden

block saturated \\ith pitch. The jars are each pro-
vided with a false bottom of woud to pxweut breakage
of the jar in case a plate should fadl. ‘

"The receiving-plates mav be of wrought copper, but
1 prefer to employ, in the first instaneg, gutta-percha
coated with bronze powder. As'soon as a depésition ot

enpper is-obtained, the-gutta-percha is stripped off and-

. the copper left to receive a further deposit. A scries
of, say. one- hundred jars being thus Goupled up into a

cncmt I connect to the ter mmals of the series one or-

“more electro—magnetlc machings. 1 preferto employ
the machines manutiactured by Messrs: H, Welde &
Co., of Manchester. .

The machiues, calléd by the makers three and-a-
half-inch machines, are those which I'use, and I drive
them at twenty-five hundred revolutions per minute.
With. three such machines working into a series of
one hundred jars, a deposition of four or five pounds
of copper in each jar may be obtained in twenty-four
hours without injury to the solution. When the cast
plates become so far dissolved as to be unfit for further
use, they are removed.

Their remains are washed in the 1ower solution tank
to remove the deposit from thelr smf‘dces, and they
are melted and recast.

The wronght T-lieads may be .used aa indefinite
number of times, as I protect thein from solution by
coating their stems with wax.

The. receiving-plates are allowed to grow until they

attain a convenient weight; they may extlxer be melted |
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and cast into cakes and afterwards rolled in the usual
way of working copper, or the plates as they come from,
the vats may be sent into the marker.

The solution may Le worked tor a very long time,
evaporation being -supplied by thie addition of water
acidulated slightly with sulplurie acid, nltimately will
become so charged with sulphate of iron as to make
it incouvenient to work it further. If, howevér, the

~metal be advanced to the pimple or blister bt"l"'b “be-
fore casting the plates, it will take but little iron into
the solution.

The’silver or other metals, excepting the iron, with
‘which the copper of the cast plates was contaminated,
sinks to the boftomn of the jars, and is there a,]lowed
to accuinulate until it reaches the lower side hole,
‘When this happens the bottom plugsare taken out of
all the jars of the series, and.the contents washed out-
into the floor trongh, which discharges them into the .
tankat the end of the building ; here they settle.. From
time to time, the tank is pumped dry and thesediment
is taken out. There are two sueh tanks at the lower
end of the room, to allow of one being put out of use
for emptying.

The seditent ‘may be treated in any ordinary and
well-known manner, for the recovery of the silver i$
contains, and other metals may be separated from- it,
should it be considered desirable to do sc. )

Having thus deseribed the natare of my said inven-
“tion, and the manner of performing the same, I would .
have it understood that,
< What I claim as my improvement in the manufac-~
tare of copper and in separating other metalb there-
from, is— .

The smelting copper ore 8o far as to obtain an im-
pure metal ther refi om, then casting the same into plates,
and by, means of electricity dissvlving these plates and
deposmng the pure copper onto other plates, whilst
-the-netals with which it was contiuninated wre left in”
a pulverulent state,

Also, the generalarrangement of the (lnssolvmg—house ‘
with its inclined water-tight floor draining into a tank

-at its lower end, and with the dissolving apparatus ar-
ranged thereon, substdntmll_y as lerein ¢ described.

Also, so arranging the apparatus that a How of the
solutien may be established from time to time from -
the bottom: of one jar to the top of the next, so that
the solution may be prevented from settling mtu dif-
fewnt layers of different strengths. .

‘Also, the use as described, of a solution prep'uul by
boxlmg and washing the deposxt twm the furnace-cul-
vex t. :

‘Also,; the smelting ores contmnm«r eight ounces of
silver or more to the ton of or ¢, 80 as to obtain the
silver and copper in the metallic form and alloyed to-
gether, and then separating the metals by dissolving
dnd ledepoﬂlmm tlie copper by means of electnuty
JAMLS B. LLKIN GTON.
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Witnesses:
G. F. WARREN,
THOS. BROWN

Botl of No. 17 G'race-ch zi_rch
Street, London.




