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 casting of the metal to be refined and the_

~amperes and 0.3 volts, there will be deposited
from a normal copper —Sultate solution about
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~on the other side from the other anode.
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To all whonv tt ?nfw COTCCTFTL!
- Be it known thatI, ALFrRED ScawARz, a %ub»

ject of the Emperor of Germany, and a resi-
dent of New York city, New York, have in-

vented certain new and usetul Improvements
in Apparatus tor the Electr olytic Retining of

Metals, of which the tollownw 1S a 51}(}(31ﬁ(3‘1,-
t1ion.

My invention relates to appar atus 101 131
electr olytic refining of metals.

Heretofore in the commercial and practical
work of refining metals by electrolysis, so far

as I am aware, tho customary and usual prac-

tice has been to arrange the anodes and cath-

odes alternately and substantially parallel

with one another in the bath, one cathode be-

ing placed between two anodes so that it re-

ceives metal on one side from one anode and
anode usually employed is in the form of a

cathode & plain sheet of the same metal as
that to -be deposlted or a plain sheet from
which the deposited metal may be stripped or
removed.

face of about_one square foot with sixteen

sixteen ounces of copper intwenty-four hours,

or, in other words, one ampere per twen ty-tom
hom sproduces about one ounce of copper.
it 1s desired to increase the amount of metal

- deposited on a square foot of cathode-surface,
35

1t can be done in either of two ways—iirst, an
increase both in the number of amperes and

volts; second, an increase of surface with an.
increase of amperes—without increasing the
As by the law of Faraday the num-
ber of amperes 1s directly proportionate to
the product of metal, if the density of the

voltage.

current is decreased the product will be di-
minished. By methods obtmnm at present

in practical work 1t has been found cesirable
to employ only a medium current density, a
high density-—thatis, aboutsixteen amperes—
resulting in deteriorated product and causing
“1mpurities, such as arsenic, to deposit along

The
2 | ployed in my system.
of the cathode - plates shown suspended,in--
‘Fig. 4 is a top view of the present.
method of arranging anodes and cathodes in
518
a side view of a plam anode as oulumulgr |

When using a plain sheet as the
Fig. 6 is a side view of a plain ShOOt*--;

cathode with, for example a depositing-sur-

At

| W1th the usunal wire connections.

‘with the metal. A medmm current densﬂsv

avoids that danger and insures a homou'ene-'
ous, dense, and ) pure product. -
The presentinvention consists ina construc-

tion which 1 increases the amount of metal de-

posﬂs(,d for a given tank capacity and to ob-
‘tain such increase without the dangers and:
I disadvantages of high-current denmw These:

objects I attain by emplogrmg a plurality or

compamtwelv large number of cathode-plates

for a given tank capmmty and by arranging
such plate% substantially parallel to one an-
other and at an angle to the face of theanode.

55
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My invention w1_11 be under qtood by refer-
ence to theaccompanying drawings,in which—

Figure 1 is a top view of an electr olytic

tank h&wng anodes and cathodes arranged
thelem .:wcmdmo to my invention. I‘m 9

is a side view of an anode that may be em-

Fig. 31s an edge view

the tank.

the BIGCtI olytic Ieﬁmnﬂ of metals. Tig.

used.
cathode as ordinarily employed, and Fig. 7 is

a detached view.
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Similar letters of 1eterence 111 the SGVBI al -

views indicate similar pal £s. -
Referring to Figs. 4, 5, and 6, A designates
the anedes, and A’ the cwthodes, S‘Lllt‘bb]}? SUS-
pended in an electr olytic tank B and provided

8o

In thisthe

common method of arranging the electr olytic

tank for the refining of memls and particu-

larly copper, the modes A are arranged al-

ternately with the cathodes A’ and substan-
tially ‘parallel ther cwfch

casting or plate of the impure metal. The

cathodes A are usually plain sheets of pure
copper, if that is the metal to be refined, ora -

“ The anodes A as
usually employed are in the, form of a solid

9'0_ ’

plain sheet from which the metal may be

stripped or removed by Wellﬂlmown methof{s -----
4 the

95

In the arrangement shown in Fig
amount of curr ent that can be safely. emplowd
1s about snteen aniperes 1}@1 square tool of
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cathode-surface. Beyond this there is dan-
gerof depositing arsenic, antimony, and other
1mpur1tles along with the copper or other
metal being depomted thus deteriorating the
quality of the deposited metal for commercial
purposes. For the purpose of comparison
with my invention i1t may be assumed that
each cathode A’ is one foot square, so that
the two sides present a total depositing-sur-

tace of two hundred and eighty-eight square
- 1nches and that copper is the metal to be re-

X

ned. It 1s impossible with a given tank ca-

pacity to Increase the amount of cathode-sur-

face by placing additional cathode-sheets be-
tween any twoof the anodes. Inother words,

by present methods only one cathode-—sheet
can be placed between two anodes. It results

-+ bath is limited to about sixteen ounces of CoP-
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per for twenty-tour hours per square foot of

cathode-surface.

In Fig. 11 have 111ustmted my arr anﬂement |

of the ca,thode-surhces relatively to the an-
odes. Instead of placing the anodes and cath-
odes substantially parallel with one another

I place a large number of cathode-plates be-

tween any two anodes and arrange such plates
substantially parallel with one another and at
an angle to the face of the anodes. The an-
odes C may be of any usual form, or they may
be of the form which offers an increased sur-
face, suchas shown in Fig. 2, in which the cast-
ing 1s made with projecting ribs ¢. Theanodes

C are cast with or may be provided with pro-

Jecting lugs ¢’ to serve the purpose of sup-
porting the anode on the top edge of the tank
D. The cathode-plates E are suspended at
their upper ends from a suitable support e,
adapted to rest upon the upper side edges of

the tank D. Under conditions of pmctlcal.

copper refining 1 have found it praectical to
employ as many as forty-eight cathode-plates,
each twelve inches long and one inch wide,
olving twenty-four square inches deO‘S]tlI]D’
surtace for each plate or a total of one thou-
sand one hundred and fitty-two square inches
as compared with a single cathode-plate with

 a total depositing-surface of two hundred and

5o
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elghty-eight square inches, as heretofore em-
ployed, within a corresponding section of the
tank, or to make my meaning more clear
1t may be assumed with reterence to Fig. 4
that the distance between any two of the an-
odes A is three inches and that a given cath-
ode A’ is placed substantially nudway be-
tween said two . anodes and that the cathode
1s one foot square or presents a total deposit-
ing-surface of two hundred and eighty-eight
square inches. Without disturbing the rela-
tive positions of the two anodes and “still main-
taining them three inches apart I can, accord-
ing to my invention, place forty- ewht plates
between two ‘Lnodes as shown in Fig. 1.

This 1s accomplished bsf cutting a single cath-
ode A’ of Fig. 4 into twelve platee cach

from this that the capacity of any electrolytic

760,023

one inch wide. By arranging these twelve
plates edch one inch apart on the support, so
that they are at right angles to the anode, I
can place between each cathode-plate three
other plates of like dimensions—thatis, I can
by arranging the cathode-plates as shown in
Fig. 1 utilize four plates, each one foot square,

in the same space or section of the tank here-

tofore given to one cathode-plate of one square
foot, as in Fig. 4. The cathode-plates will
thus be spaced apart about one-quarter of an
inch, thus allowing for the free circulation of
the solution and for the growth of the metal
deposited. The edges of the cathode-plates
would be one inch distant from the anode-
faces, thus preserving the same economy of
space within the tank and resulting in a four-
fold increase in the amount of depositing-
surface. With such an arrangement as I
have described T have deposwea on one thou-
sand one hundred and fifty-two square inches
of surface in twenty-four hours with sixty-
four amperes and .3 volts sixty-four ounces

of copper from a normal copper-sulfate solu-

tion. When theanodeand cathode are placed
parallel with each other, the metal being de-
posited i1s built up toward the anode and the
space between the anode anc cathode often
becomes bridged, thereby short-circuiting. the
current. An advantage of importance pos-
sessed by placing the cathode at an angle to
the anode 1s that the flow of current is more

or lessparallel to the cathode andthe deposit

is built up in a direction parallel to the anode
and not toward the anode, thus removing all
liability of bridging and the danger of short-

circulting.

The general manner in which the metal is
dep031ted by the presentarrangement isshown
in Fig. 7, in which O O’ designate two cath-

angle to the anodes.. While the depositing
metal is thickest toward the side edges of the
cathode, there is no
toward the anodes, and hence the danger of
short-circuiting above- referred to 1s avoided.
To prevent the cdleposition of metal on the
edge of the cathode near the anode, said edge
may be covered by some msulatmo materm]
as shown at ¢

By arranging the plur ‘11113V of eathode plates
at an ana*le to the anode the combined sur-
faces of Said plates may easily be made to ex-
ceed the surface of the anode. By thus mak-
ing the depositing-surface larger in area than
the anode-surface I am able to compensate for
the difference in resistance between the anode
and .the electrolyte and the cathode and the
electrolyte. In other words, all the effective
work of the current i1s provided for by the
relatively larger surface of the cathode with-
out waste of current.

Instead of arranging the anode and cathode
surfaces at an angle to each other I may sub-
divide the anode 1n the same manner as de-

building up of the metal
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odes, and O° a single cathode-plate set at an
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seribed with respect to the cathode and'place-
the anode-sections so that they run in the

same. direction as the cathode-plates. Such
an arrangement would give substantially the

same increase of deposit over the old method

of refining, as 1t would present the same con-

ditions as shown 1n Fig. 1 to permit the cur-

rent from the anode .to cleposit the metal on
both sides of the cathode.
While I have described the tank with fm;ty-

eight cathode-plates arranged between any

two anodes, I have done so merely as an ex-

emphfication of my invention and not intend-

ing thereby to limit myself tothat number or

20
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to the exact size of the plates described.

plates may be of any area up to within prac-

tical working limits. Also while I have de-

scribed the cathode-plates at an angle to the

anodes I have found that by placmﬂ' the cath-

ode-plates at right angles to the anodes gives

the best wor kmﬁ' conc,htlons

Whﬂe I have shown in Fig. 1 a tan]{ Wlth Q.

series of anodes and cathodes, 1t 1s obvious
that my invention may be carried out with a
single anode and a single set of cathode-plates,

the latter arr anged at an angle to the anode,

Inasmuch as the principle of my invention—

that 1s, of presenting both sides of the cath-
ode- phte to receive the deposit—will be 1n-

volved.
By the expr ession

the anode

The present mventlon differs from others

in that it is designed for the commercial sepa-

ration of memls from their impurities where- |
by a more even deposit is obtained and burn-
4.0

ing of the deposited metal prevented, and it
supplies a larger cathode-surface for a given

tank capacity than has been heretofore at-
tmned

“What I claim, and desire to secure by Let— _

ters Patent, 1s—

1. In an electx olytic appamtus for the re-

fining of metals, the combination of a cathode

ot largesurface for a oiven tank capacity con-
sisting of a plurality of substantially parallel
- plates, and a soluble anode, the said cathode-
plates being spaced apart and arranged at an |

““at an angle to the face
of the anode” or similar phrase used in this
- specification is meant that the cathode-plates

~are arranged at an angle to the main body of

to thisspeci
sceribing thnesges

a .

angle to the face of the anode so that therez. |

by the metal will be deposited on both sides
of the cathode-plates. -

~will be a free circulation of the solution where- -

55

2. Anelectrolyticapparatusfor the refining

of metals, comprising a series of soluble an-

odes, and a series of cathodes of largesurface

for a given tank capacity, the anodes and

_ cathodes being arranged alternately, and the
sald cathodes bemu* Qp%ced apart and set at

an angle to the anoc
free circulation of -

es so that there will be a
she solution whereby the

metal will be deposited on both sides of the
- 65

cathode.
3. Aneclectrolyticapparatus for the reﬁmng

of metals, comprising a series of soluble an-

60

odes, and a series of cathodes of large surface -

for a given tank capacity, the anodes and
cathodes being arranged alternately and each
of the series of cathodes consisting of a plu-

rality of plates spaced apart and set atan an-
gle to the anodes so that there

will be deposited on both sides of the cathodes.

7%;:'

will be a free
circulation of the solution whereby the metal

75

4. Anelectrolytic apparatusforthe refining

odes, and a series of cathodes of large surface

for a given tank capacity, the said cathodes -

being spaced apart so that there will be a free

_mrculatmn of the solution, the total amount

of active surtace of the cathodes being greater

than the total amount of active surface of the
‘anodes within a given tank-space. o
5. Anelectr olvmc apparatus for the refining
i of metals comprising soluble anodes, and ase-

ries of cathodes of large surface for a glven

of metals comprising a series of soluble an-

30

tank capacity, the said cathodes being spaced
apart so that there will be a free circulation

of the solution, the relative amounts of active

surface of each of sald elements being such

90

that for each square foot of active anode-sur- -

face there will be substantially two square

feet of active cathode-surface w:LLhm a glven
tank-space.

o5

Intestimony whereof I havesig o*ned my name

ALFRED S(/IIVVARA

Witnesses:
- Grace L. HrasLEY,
Orro P. OsMERS.

icationin the presence of two sub-
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