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- zen of the United States, residing at Port-
land, 1n the county of Multnomah and State |
of Oregon, have mvented certain new and
- useful Improvements in Electrolytic Appa--
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.~ ELECTROLYTIC APPARATUS.. .

No. 841,720, .

To all whon it 1LY coneermn:

of which the following

ratus,
tion,
simple and. effective apparatus for electro-
depositing métals from their solutions and

more particularly from their sulfate or sulfite

solutions prepared in accordance with the
method claimed in my copending application,

Séria_.} No. 303,664, filed March 1, 1906. Said |
~solutions are prepared by leaching ores con-

- taining copper or copper and nickel or nickel

. 20

-+ For a full understanding of my invention
reference 1s made to the accompanying draw-

and cobalt or cobalt after a preliminary

' b

treatment by roasting to bring the metals
mto a readily-soluble condition with a solu-

tion of sulfuric or sulfurous acid preferably |
~ prepared from the gases derived from the
roasting operation. The metal to be depos-
- -1ted isseparated from solution by electroly-
25

sis, using . Insoluble anodes and cathodes
consisting usually of .ﬁh‘?' metal to be de-
posited. | | N o

ing, showing x

y Improved apparatus, parts

- being broken away. a

35

1 represents a continuous-flow leaching-
tank of any suitable type, and 2 is a valved
discharge-pipe for the clear metal-bearing
sclutions prepared therein. =~ = “

3 1s the electmdepgsiting-t&ﬁk, {“vhlch may

be of woed coated with an acid-resisting

- paint and is preferably in the form of an elon-

.4_.0

gated trough, as shown, the discharge end of

the trough being situated over the sump-
tank. The electrodepositing-tank is divided

into a plurality of independent but commu-

- nicating compartments by partitions-4, also

- of wood, -extending from the bottom to a

Poin_t “slightly below the normal solution-
evel. The tank 3 is preferably inclined in

“the general direction of flow of the solution,:
the preferred inclination being about one

“1mch in each foot, whereby the rate of flow

- 55

‘may be increased to such degree-ds to effect-
vely agitate the solution during deposition,

or each partifion 4 may be made slightly

~ lower than the preceding one in the liné of

flow, as shown. Each of the independent
compartments so formed 1s provided with a

draw-off cock 5, through which its contents |

is a specifica~

| o .. | the quantity of solution in circuit. .~
. The object of this invention is to providea | Fach of the mdec{)endent comipartments of
ed with a depending par-

| solution, and in order to‘insure the highest

formity
| posited b\
‘positing-tank it is desirableithat the elec- 93
paced In pro- .

throughout the same.
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- _ | may be discharged into a trough or liunder
- Be it known that I, Joun H. Ryan, a citi- ' v

6, leading to the sump 7: “A pump 8 is ar-"
ranged to return the solution from the sump.”

7 to the leaching-tank 1.  The provision of

AR
Yo Rr

separate draw-off cocks 5 is advantageous,” "
for the reason that it permits the use of ahy ™’

portion of the apparatus’corresponding to-

the tank 3 is provi

tittion 9, which is centrally disposed”in all':
compartments except-the first, the purpose:
of the partitions 9 being to direct the electro- -

lyte in & downward and upward: course past

the electrodes in each compartment.::The.

first partition 9 is illustrated as adjacent to
the end of the tank 3 to. provide a free mlet

thereto. |

 The cathodes 10 consist, preferabl- ryof thin

sheets of the metal to be deposited and.are

centrally supported in electrical contact with:

‘the cathode buss-bars 12 between the anodes -

11 11.  Preferably the cathode-supporting:

‘bars are- clamped in positien, ‘one of :the: 8o -,

-clamps being indicated at 14.: The anodes’

11 may be .of lead or other suitable conduct-. .

ive material substantially unattacked by

the electrolyte and are supported in contact.
with the anode buss‘bar 13 and are free to
 slide thereon to permit adjustment of their'

position relative to the cathodes.
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occurs a progressive impoverishment of the

y

-
5 -
1 .

In the deposition of:metals fron their so= "
lutions by means of. ir_ig%iuble- anodes there -

-
-

efficiency of operation and. substantial uni-

in character and quantity of de-
metal throughout \the electrode-

trodes should be more closely
portion as the electrolyte becomes depleted
of metal-—that is to say, the
cathodes should be more widely separated at
the inlet end of a continuous-flow electro-
depositing-tank than at its effluent end, such
arrangement peing clearly shown in the
drawings. . The effect of this arrangement
where the electrodes are connected eleetrice-
ally' in multiple is to compensate for varia-

nodes and’

100

105

tions in composition of the electrolyte from

. end to end of the depositing-tank and to in-

sure a substantially equal deposition of metal

It will be under-
stood that it 1s not necessary in the practice

of my invention that the solution should be
completely exhausted. of metal, but mere]y -

110



- until the extraction of the metals from the

T

IO

- shown each anode-supporting bar as provided

| s

two bars either toward or from the central
eathode.

-anodes on opposite sides of a cathode shall at

. 20

25

30

~electrolvte, ‘electrodes therein connected

35 ' ' '
 trodes to.adjust their positions, substantially

49 means for directing the electrolyte in a tor-

43

respectively, and so connected by a link 16

‘be located on opposite sides of a central anode

but- I consider such arrangement to be less
~destrable. '

-2

that suflicient metal should be ‘depbsited to !

restore the solvent character of the solution. .

The circulation of the solution is continued

ore in the leaching-tank is substantially com- ;
plete. o L -

1 prefer to provide means whereby each
palr of anodes 11 11 may be simultaneously
and equally adjusted.. 1 do not limit myself
to any particular means for effecting this ad-
justment; but as one such means I have

at each end with a hand-lever, the hand-le-
vers 15 16 at adjacentends of a pair of anode-
bars being pivoted, as shown at 17 and 18,

as to secure uniformity of movement of the !
This arrangement insures.that the

all times be equally spaced therefrom, there-
by securing an equal deposition on opposite
sides of the cathode. The arrangement fur-
ther permits their ready adjustment.

- It will be obvious that the cathodes may

and may be adjusted with respect thereto;

I claim— |
1. An electrolvtic apparatus comprising a |
trough adapted for conveying a stream of

electrically in'multiple, and means operating
simultaneously on a plurality of said elec-
as described: _ .

2. An electrolytic apparatus comprising a
tank having inlet and outlet for electrolyte,

tuous path therethrough, electrodes therein.
conuected electrically in multiple, and.means
operating simultaneously on a plurality of
sald electrodes to adjust their positions, sub-
stantially as described. | o

3. An electrolytic apparatus comprising a
tank, inlet and outlet for electrolyte at oppo- |

wir v wheessslr = s Gyl =W -

sively more closely

841,720

site ends thei‘_eof, and electrodes therein con-
nected electrically in multiple and progres-

scribed.

4. An electrolytic. appai‘a,tus comprising a,

tank, inlet and outlet for electrolyte at oppo-

site ends thereof, means for directing the
electrqlyte 1n a tortuous path therethrough,
and electrodes 1n said tank connected elec-
trically in multiple and progressively more

spaced in the general line
of flow of the electrolyte, substantially as de- .

.
50
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closely spaced in the general line of flow of

the electrolyte, substantially as described.

5. An electrolytic apparatus comprising a
trough adapted {or conveying a stream of

electrolyte, partitions therein dividing the

tank into a plurality of independent but
communicating compartments, anodes and
cathodes 1n each of said compartments, and
separate outlets {or said compartments, sub-
stantially as described. - L
6. An electrolytic apparatus comprising a
trough adapted for conveving a stream ol
electrolyte, partitions therein dividing the
tank mto a plurahity of independent but

~communicating cempartments, anodes and

cathodes in each of said compartments con-
nected electrically in multiple, and separate

outlets for said compartments, substantially

as described. _ _ _
7. An electrolytic apparatus comprising a

leaching-tank, a continuous-flow depositing--

tank, a sump-tank, connections between said
tanks, partitions in the depositing-tank di-
viding the same into independent but com-
nunicating compartments, ancdes and cath-

odes 1n each of said compartments, and

neans in connection with said compartments
for discharging the contents thereof into said
sump-tank, substantially as deseribed.

-« In testimony whereot 1 athx
in presence of two witnesses.

JOHN H. RYAN.

Witnesses:
C. W. FOWLER,
J. B.HmL.,
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