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..

SPECIFICATION forming part of Letters Patent No, 589,251, dated August 31, 1897,
Application filed Augnst 17;'1396.: Serial No, 603,013, (No model,)

To all whom it may concern:
Be it known that I, JouN OLIVER SURTELS

ILLMORE, a citizen of England, residing at Ka-
purthala, Punjaub, in the Empire of India,

have invented a certain new and useful Im-
provement in Apparatus for Refining Metals
by Electrolysis, of which the following is'a
specification. S

been refined or purified by electrolysis,effect-

ing solution and deposit at a very slow rate,
and therefore requiring a very large stock of-

the metal to be kept on hand and extensive
and costly plants and buildings. o

1his invention relates to apparailus of a
cheap and simple character for the refinin o
of metals by electrolysis so operated as to ef-
fect very rapidly the solution of the crude

metal and the deposit of the pure metal, and

so arranged as to give a large output in small
compass and in short time: For this purpose

I arrange the apparatus as I shall describe,

referring to theaccompanying drawing, which
1s a vertical longitudinal section, partly in
elevation, of apparatus according to my in-
vention arranged for electrolytically refining
COpPeEr. | S

I provide a rectangular wooden frame A as
a base, on which I place a sheet B of metal,
such as 1s not acted on. by the electrolyte.
When copper is refined, the electrolyte is
sulfate of copper, and therefore lead is the
suitable metal for the sheet B, but when the
sheets are of considerable size, requiring

strength, I use an iron plate covered all over
On the sheet I3, I place a plate C

with lead.
of the crude copper which is to be refined,
this plate being shorter than the sheet B.
Also on the sheet B, I place a rectangular
wooden frame D, the sides and ends of which
are thicker than the plate C, and on the plate
C, I place several pads E of india-rubber or
other elastic insulating material. - On these
and on the frame D, I place another sheet B,
carrying another plate C of crude copper, and

I repeat this, piling.a number of sheets B,
framesD, plates C, and pads E above one an-

other, covering the whole with a sheet B?,
over which I place a top frame A’, and I
clamp the whole pile firmly by bolfs G, pass-
ing through holes in battens Q, arranged be-

low the frame A, and corresponding battens

Hitherto metals, particularly eopper,-llm"e

| it.

Q’: arranged -ovef the frame A’. The uppef_
most sheet I3 has a hole for a pipe H, and the

lowest sheet B has a hole for a pipe I. Each
ot the other plates B’ has ahole or set of holes
‘Unearoneend,and when the sheets are placed
in position the holes b are arranged alter-
. nately to the right and to the left.

~I'he pipe I has its mouth over a rocking

trough J, which has a cross-partition § and.

is mounted on a horizontal axis within a tank

K. From the tank K a pipe L leads to the
Inlet of a rotary or other pump M, the dis-
charge of which is connected to the pipe H.
The lowest plate B is connected to the -

ter-
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minal and the uppermost plate B? is connect-

ed to the — terminal of a dynamo-machine or
other source of electricity, the tank is sup-
plied with electrolyte liquid, and the pump is

70

connected by suitable gear to any convenient

motor.

The pump being worked and the electrical

current being switched on the apparatus op-
erates as follows: While a large current of
electrolyte is caused to flowin a zigzag course
through the alternated openings b, thus pass-

ing along between each plate C and sheet B/,

the copper is rapidly dissolved from each
plate C and deposited on the plate B’ above

plate C is discharged by the pipe I into the
one side of the trough J, on one side of the
partitiony. When that side of the trough has
received a certain weight of liquid, it over-
balances the other side and descends, deliv-

ing 1ts contents into the tank K, the other

side of J. then receiving liquid until it de-
scends In its turn.

The trough J being of
wood .or other non-conduecting material, by
thus discharging from each side of it while
that side is ' not receiving supply there is no
electrical communication from the liquid dis-
charged to that which is drawn from the tank

forsupply. Itisof advantageto separate im-

purities suspended in the electrolyte. This
may be done by withdrawing from time to
time a portion, filfering and returning the
filtered liquid, or a portion may be made to

flow continually through a filtér from either

of the pipes 1T or I, to which the filter may be

The electrolyte after passing the lowest

75
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connected as a by-pass for part of the liquid

flowing through the pipes. In the drawing
I have illustrated the latter arrangement,
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wherein the reference-numeral 7 Indicates
the filter connected by by-pass pipes 2 ¢ with
the discharge-pipe I. DBy these means a por-
tion of the electrolyte is caused to flow through
the filter and be thus deprived of impurities.
The by-pass pipes ¢ 7 are provided with valves
i’ 7', by means of which the flow of the elec-
trolyte liquid through the filter may be regu-
lated, or the filter may be cut outaltogether,
or by means of a valve I' in the pipe I the en-
tire volume of the electrolyte may be caused
to flow through the filter in its passage to the
tank. | -
Although I havedescribed theframes A, A,

and D as being of wood, they might obviously:

be of other non-conducting material, wood be-

ing generally preferable on account ot cheap-
ness.

vention and the best means I know of carry-

ing the same into practical effect, I claim—
1. The combination of a series of non-con-

ducting frames and sheets of metal carrying

plates of the crude material to be refined,

said frames and sheets being piled over one
another and clamped together, and said sheefs
having holes arranged in their alternate ends

for the passage of an electrolyte liquid in a ;

[Taving thus described the nature of thisin-

zigzag course between each plate and the

sheet above it, and an electric circuit con-
nected at its terminals to the lowest and up-

permost sheet respectively, substantially as

described and for the purpose specified.
9 The combination of a series of non-con-

30

ducting frames and sheets of metal carrying 35

plates of the crude material to be refined,

said frames and sheets being piled over one
another and clamped together, to form a
tortuous passage for an electrolyte fluid, a
tank, a rocking trough arranged in said tank,
a pump communicating with said tank and
with said tortuous passage, a discharge-pipe
leading from the said tortuous passage to said
rocking trough, and an electric circuit con-
nected at its terminals with upper and lower

sheetsrespectively,substantially as described.

and for the purpose specified.

In testimony whercof I have signed my
name to this speeification, in the presence of
two subseribing witnesses, this 19th day of
June, A. D. 1890.

JOHUN OLIVER SURTEES ELMORE.

Wilnesses:
1. FAIRWEATHER,
KANMAR BDALBEERSINGH.
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