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IMPR@VEMENT IN TEE Wﬁm OF COPPER AND IN SEPARATIN# OTHER.‘
~ METALS THEP.EPROE . o

B . et

‘The Schedule refsrred to in these Letters Patént and making part of the fams

Te all to w?wm it ma Y CONCETR ¢ . |
Be it known that I, JAMES BALLE“HYELKI‘IGTOY

of Newhal! street, Blrmmgham, in the county of War-

wick, England, a sulm*t,t of the Queen of Great Britain,
have inv ented or discovered new and useful * Improve-
mnents in the Manuficture of Copverand in Separating
other Metals Therefrom ;7 and I, the said JAMES BAL-
LENY ELEINGTON, o hel eby’ declare the nature of
the said invention, and in what manner the same is to

be peliormed to be partienlarly described and ascer- |
to end of the building, by IGd“’t.’.b of wood fixed-down

{ upon it; these are alsa mtumted with pitch.  Each

" This invention - has for its object . lmprmement% in | trough is of a width to receive three stone-ware jars

tained in and by the following statement thereof, that
is te say:

“the mannfacture of copper -and in separating other |

- wmetals ther eir&m For this purpose: I snielt the cop-
per ore 80 far-as to obtain an impure metal therefrom,
whiclr I then east into plates, and by means of elac—
tricity I digsolve these plates and deposit the pure |
- copper onto otlier plates.

| high, and eighteen inches wide. S
.‘ b-s,bween the trou ghs for the workmen who attend to the

| process.
jars.

to the foot.

of the farnace onto a sand floor, and is led by chan-
nels into the molds. The p].tte:, thus cast are ready
to go to the dissolving-house which is Jaid with a

wooden floor inclined ﬁ om end to end, one-halfan inch
The boards are g noved on their edges,

apd-small strips oi tongues of wood are inserted into

the grooves, so that there may be no open joints, and -
the surface is thoroughly saturated and coated with

piteh to make it watel -twht  Phe surface of the floor
is divided into a number of troughs running from end

The jarsare cylindrical, thirty-fourinches

sidle by side.
Tllare are pathways

- Each trough is filled from end to énd with
There may be, say, about one hundred jarsin each

,-‘ trough, and twe;h'e troughs in the width of the build-

The other métals with which the copper was com- |

- bined, fall fur the most part to the battom of the ves- |

gel in wﬁmh I operate.

I prefer to employ copper ‘ores nlneh contain suf- |
| fom, :Lud another hole: (hmnetncally opposnte to the

ficient silver materially to injure the copper if smelted

gilver before they are smelted. Insucliores fr equently

_ the guantity of silver is mot snch as to pay for the cost

.plug

ing. T'he jars should be of five-clay ware, so that they.

may not be injured by the solution which they receive.
Sach has’ a liole in the bottom, closed by u wooder:

also 2 hole in the side ﬁmr inches from the bot~

in’ the ordinary way, and whicls conbequentl} would 'i:ust and four inches from the top.

usually be submitted to a process for extracting the |
| 'wooden wedges saturated with piteh.

’The jars are set up level on the mchnéd ﬂao: W 1th |
The JM‘B aré

| connected together from the upper to the lower énd

'of extraction, but. the process bas nevertheless been |

necessaly when copper of high quality is required, to
prevent injury to the copper.
alarty suitable for iny use, as the silver they cotain,
- which does not raise their price in the market, is re-
covered by me without any additional cost. -
Ores containing a larger guantity of silver, say from
- eight ounces to the ton and upwards, and which are

now always stthmmitted to a provess for extracting the

silver before they are smelted, can also be advanta-
‘geously worked by my pr ocess, as, can also ores con-
taining little or no silver, but in this latter case the

These ores are partic-.

oi the room, each- Jav-having a pipe passing out from - -
it at the hole near the -top and entering the neXy Jm :

i helow at tlie hole near the botton.

- The connections with the jars are made w:th vnl-
amzed India rubber; and intermediate of the connec-

1 tions the pipes may be of lead, and about one—ha,lf' .

 inch internal diameter.

as. much sulphate of copper as it-will dissolve. .

The solution which I employh I8 w&ter charged mth
- The

| sulphate of copper of cominerce may be used, or for

v antage of my process over the ordinary process is’|

mmnly in the better quality of copper which I obtain,
~ I-smelt the ure in the usns! way, so as to. obtain all
its metallic contents, execept such as may be volatile,
in the form of regulus, ﬁ om which stage, by preference,
but it is not essential, I carry the met.ll on to the state
of pimple or bhster-cuppa -

 This impure metal I cast into plates, say twe:1t3-

four inches long, eight inches wide, aud unemehtluck :

One end of the plate is provided at the center with a
. stout T-slmpe head of wrouglt opper; it is placed in |
the mold in which the plate is cast.

Cast-iron molds are used; the metal 18 tapped mit

‘l

€Conomy,
boiling the deposit found in the culvert or long flue by

T sometimes use a solation obtamed by

whicl the sinoke from the copper-fuinace is led to the

high chimney; this will furnish a solution of sulphate
‘of copper suﬂlclent]y pure for the purpose. -

The solution is stored in a tank at the upper end of .-
the dissolving-room ; itis admitted into the uppermost

jars, and runs from jar to jar, until-those at the lower
.1 end of the building are filled.

Clipsare put upon the
India-rubber connwtlom to stop the flow throngh the
tubes when the jars are tnll, and so to maintain the
solution at the proper level in the upper jars, |
Wlen the process is in operafion, twoclipsare taken
offy say once in twenty-four bours, so as to cavse the
solution to ﬂow hrough all the jars, aud transfer £! -




2

salutmn hmn the. bottam nf one J‘n to the top of the
next, so asthoroughly to mix it, asin working it tends
to bcvmm weak at the fop of the jar. This means of
reaudily equalizing the density ot the aolutwn is of
- great pm:;t:clll iimportance. |
- At the lower ceud of the room is o tmlk tu receive
the solution.  When it is thus allowed to run thmngh,
it is pumped back into the upper reservoir.

The saume tank receives -the contents of .the~jars: |

when they are emptied onto the floor beneath by the |

removal of th& bottom plug, as hereinafter described.
In the gang-ways between the floor-troughs, a truck
Tans to carry the cast-copper plates to the jars in
. which they are to Le 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-lorm llt’.:l{ls of the p]ates 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,
| :.md the same bars also support over each jar two other
metal cross-bars to support plates to lecelve the de-.
~ posit of copper from the solution. |
"There are four receiving-plates in fa, Jjar, two sus-

'pend{*d from each bar. They are mtel posul between |-

the cast plates.

"~ Conducting-strips of sheet-mpper are laid upon the
“wooden bars,s0 as to couple the cast plates of one jar
‘to the receiv mg-p]ates of the next jar, and so thwug_,l:-
out the series of, say, one, hundred jars.”

Each metal cross-bar is made to bearon a cmmect-—
ing-strip at one end, and at the other on a wooden.
Llock saturated with pitch. The jars are each pro-
vided with a false buttom of woud to prevent breakage
of the jar in case a plate should fall. |

The receiving-plates mav be of wronght cﬁpper, but |

I prefer to employ, in the first instance, gutta-percha |

“couated with bronze powder. As soou as a depdsition ot'
copber is.obtained, the-gutta-pe: cha is stripped off aad-
 the copper left to receive a furthier deposit. A series
of, say. one-hundred jars being thus éoupled up into a
mcmt I connect to the ter mma]s of the series one or-
more e]ectm-magnetm machines. 1 prefer to employ |
the machines manutictured by MES-‘&I‘& H. 'Wf,lde &
Co., of Manchester. N -
The machines, calléd by the makers three -and-a-
Thalfsineh unu,hmes are those which I'use, and I drive
them at tuenty-hte hundred revolutions per minute.
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and cast into cakes and afterwards rolled in the usual

way of working copper, or the plates as they came from.
the vats may be sent into the market. .
The solution may Le worked tor a very long time,

evaporation being supplied by tlie addition of water |

acidulated sllghtly with suipliarie acid, ultimately will -
become so charged with sulphate of irou as to make
it incouvenient to work it further. I, however, the
~metal be advanced to the pimple or blistor btﬂ"b “be-
fore casting the- pl.,i,tes, it will take but little iron into
the solutwn. |

The silver or other metals, e\cceptmﬂ the iron, w1th
which the copper of the cast plates was contaminated,
sinks to the bottom of the jars, and is there allowed
to accuinulate witil 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 .
tank at the end of the building ; here they settle.. From
time to time, the tankis pumped dry and the sediment
i3 taken out. There are two sueh tanks at the lower
end of the room, to allow of one being put out ut use
for emptying.

The sediinent ‘may be ‘treated in any mdmaw and
well-known manner, for the recovery of the silver is
contains, and other’ metals may be separated from it,
should it be considered desirable to' do s.. |

Having thus desceribed the nature of my said inven-
tion, ¢Ll]£] the manner of perfor wming the smnu, I would
have it understood that,

s What I elaim as my improvement in the manufac-
ture of copper ..md 1 separating uther meta,lb there-
from, is— -

The smelting copper ore 30 far as to obtmn an im-
pure metal ther eﬁmn then casting the same into plates,
aml by means of eleutnmt y dissulving these plates and
{Iepumtmg thie pure copper onto other plates, whilst
-the-metals with which it was eontitmltmted dre left in”
a pulverulent state,

Also, the gene,mlmmngementofthedlssolvmg-lmuse-- |
with its inclined water-tight Hioor draining into a tank
-at its lower end, and with the dissolving apparatus ar-
ranged théreon, substantially as herein described.

Also so arranging the apparatus that a How of the
ﬂ.olufim: may be establishied from time to time from -
the bottom- of one jar to the top of the next, so that
the solution inay be prevented from settling 1111:0 dif-

- With. three such machines working into a series of fewnt layers of different strengths. .

one hundred jars, a deposition.of iuur or five pounds |
of copper in each jar may be obtained in twenty-four
hours without injury to the solution. When the cast |
plates beconie so far dissolved as fo be unﬁl} for further

use, they are removed. -

Their remains are washed in tl:e 1ower solution tank
to remove the deposit from thelr smflices, and they
- are melted and recast, |

The wrought T-heads may be used an indefinite |

number of tlmes, as i protect them from selutlon b)
coa,tmrr their stemns with wax.
The Jemulrg-p]ates are allowed to grow - until they

attain a conv uneub welght; they may EItIlIE‘I‘_bL melted |
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Also,the use as described, of a solution prep'u‘ul by
bmlmg ‘and “ahhlll“‘ the dt‘[}(}blt ttom the furnace-cul-
velt |

Also, the sme]tmtr ores contmnmtr e:glit ounces of
sthver or more to _th_e ton of ore, so as to obtain the

~sifver and copper in the metallic form and alloyed to-

gether, and then separating the metals by dissolving

dlld Ifdepumtmfr the copper by means of electricity.
- - JAMI&S B. LLKIN GTON

Witne%es.
G O WARREN, }
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