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To all, whom, it may concern. 
Beit known that I, OTTO STALMANN, a citi 

Zen of the United States, residing at Ana 
conda, county of Deer Lodge, and State of Mon 

5 tana, have invented a new and useful Im 
provementin Electrolytical Processes and Ap 
paratus for Carrying Out Said Processes, of 
which the following is a full, clear, and ex 
act description, reference being had to the 

Io accompanying drawings, which form a part 
of this specification. 
My invention is especially applicable for 

refining copper, although it may be used for 
other purposes. The description will be in 

15 reference to its use in refining copper. 
In the drawings, Figure 1 is a plan view of 

an electrolytic vat with plates in position: Fig. 
2, longitudinal vertical section of same. Fig. 
3 is a vertical section at a ac, Fig. 1. Fig. 4 

2O is a perspective view of one method of con 
necting the anode and cathode plates. Fig. 5 
is a perspective view of another method of con 
necting said plates; Fig. 6, Section showing 
two or more vats connected in Series; Fig. 7, 

25 section showing two or more vats connected 
in multiple; Fig. 8, side elevation showing 
electrolyte-tank and method of distributing 
electrolyte to Vats. 
AA’ are two Wooden tanks, the tank Abe 

3o ing smaller and placed within tank A. The 
space between the tanks A and A' is filled 
with material B, which is of such character 
as to prevent leaking, such as asphaltum, 
cement, or hydraulic cement. It is preferable 

35 that this material should be an insulating 
material. 
C C C, &c., are the anode-plates, which are 

cast in molds, preferably iron molds, and are 
provided with ears, as c. A solution of sul 

4o phate of copper is placed in the vat or tank 
A', and the -anode-plates are suspended in the 
solution by means of the ears c, which rest 
either directly on the sides of the vator on a 
piece of rubber or Wood or any non-conduct 

45 ing material. 
EE E, &c., are the cathode-plates, formed 

of thin plates of copper or other metal, and 
these cathode-plates are also Suspended in 
the liquid in the tank. 

5o D is the dynamo, and the first anode-plate 

C is connected to the positive conductor Hof 
Said dynamo. The first cathode-plate E is 
connected with the second anode-plate C/ 
either directly by one or more bolts or rivets 
e, as shown at Fig. 4, or at a small distance 
by means of wires or copper plates F, as shown 
at Fig. 5. The second cathode-plate E7 is 
connected with the third anode-plate C°, as 
above described. The cathode and anode 
plates are connected together throughout the 
plant, as described, and the last cathode-plate 
is connected with the negative conductor G. 
from the dynamo. As may be seen, the first 
anode and the last cathode plates stand by 
themselves. 
The apparatus may be arranged in a single 

pair of tanks, as shown at Figs. 1 and 2, or 
distributed Over two or more tanks, as shown 
at Figs. 6 and 7. In Fig. 6 the tanks are con 
nected in Series, the last cathode of one tank 
or Wat being electrically connected with the 
first anode of the next vat, the last cathode 
of the last vat being connected to the nega 
tive conductor from the dynamo. In Fig. 7 
the tanks are in multiple connection, each 
tank having its independent connection with 
positive and negative conductors from the 
dynamo. 
In Fig. 8 is shown one arrangement for op 

erating a Series of tanks, in which Kis the tank 
for containing the electrolyte (sulphate of cop 
per) and AA the Vats. The electrolyte passes 
through pipes lick' to either vat A. The over 
flow from both of these tanks passes into the 
reservoir L, from which it is pumped back 
into the tank K by pump P. In the tank A', 
in order to prevent the pair of plates touch. 
ing each other, I interpose knobs of glass or 
porcelain M, placed between the pairs of 
plates and fastened onto the side of the inner 
vat or tank. 
The operation is as follows: In refining cop 

per in my improvement the anode-plates are 
composed of crude copper to be refined and 
the cathode-plates of pure copper or other 
metal. The current travels from the dynamo 
along the positive conductor to the first anode 
plate, with which said conductor is directly 
connected, and decomposes the solution be. 
tween the first anode and first cathode plates, roo 
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which said currenthastotraverse, and deposits 
the copper at the cathode-plate, while the sul 
phuricacidset free dissolves an amount of cop 
per from the anode-plate equal to that depos 
ited upon the cathode-plate. The current thus 
travels from the anode-plate through the so 
lution of sulphate of copper to the cathode 
plate, along the cathode-plate, and along the 
connection of the same with the anode-plate 
to this anode-plate, thence through the solu 
tion between this anode-plate and the next 
cathode-plate, and so on until the last cathode 
plate in the series is reached, which plate is 
connected with the negative conductor from 
the dynamo. The copper to be refined may 
contain silver and gold, and this falls to the 
bottom of the vat or tank in a highly-concen 
trated state, and may be collected as a by 
product without extra expense. 

If the cathode-plate be of copper, the cop 
per will be deposited upon it, so that it will 
be necessary only to melt the compound plate 
for future use. If any other pure metal be 
used for the cathode, (as, for instance, brass,) 
the copper deposited upon it can be readily 
stripped off. 
In the ordinary electrolytical planta leaden 

vat is used, and each of the anodes is con 
nected with the positive conductor from the 
dynamo, and each of the cathodes is con 
nected with the negative conductor from the 
dynamo. This system is very costly, requir 
ing a lead lining for the vats, large and cum 
bersome copper conductors for the current, 
and a large space for the plant, and it re 
quires a comparatively long time to refine 
the copper and, in consequence, large amounts 
of copper in the vats for a given product. 
In the ordinary electrolytical plant for re 

fining copper the cathode is formed of a crude 
material upon which the decomposed copper 
deposits irregularly, and unless the cathode 
be entirely decomposed also the compound 
bar is not ready for future use, and if the 
cathode is entirely decomposed the process is 
long and expensive. By my improvement the 
copper from the anode is deposited either 
upon pure copper or upon a pure metal. In 
the first case the copper bar is pure copper 
and in the latter case the pure copper may 
be stripped from the metal bar upon which f 
it is deposited. 

467,484 

Having now fully described my invention, 
what I claim, and desire to protect by Letters 
Patent, is 

1. The method of separating from copper 
and like metals foreign matter which may be 
incorporated with them, which consists in ar 
ranging in an electrolytic bath an initial 
anode connected to the positive pole of the 
source of current-supply and a terminal cath 
ode connected to the negative pole, Securing 
together by conductors intermediate anodes 
and cathodes in independent pairs, each pair 
consisting of an anode of crude material and 
a cathode of refined material, interposing said 
independent pairs between the initial anode 
and terminal cathode of the bath, and pass 
ing an electrolyzing current from the initial 
anode to the terminal cathode through the 
bath and paired plates, substantially as de 
scribed. 

2. An electrolytic bath comprising a con 
taining-vessel, an electrolyte, an initial anode, 
a terminal cathode, and intermediate pairs 
consisting each of an anode of crude material 
and an independent cathode of refined mate 
rial removably connected thereto and in me 
tallic conductive connection there with, the 
several pairs being independent of each other, 
substantially as described. 

3. An electrolytic bath comprising a con 
taining-Vessel, an electrolyte, an initial anode, 
a terminal cathode, and intermediate pairs 
consisting each of an anode of crude material 
and an independent cathode of refined mate 
rial removably connected thereto and in me 
tallic conductive connection there with, the 
several pairs being independent of each other 
and being separated on their sides and bot 
toms from the containing-vessel, substantially 
as described. 

4. An electrode consisting of a plate of re 
fined material and an independent plate of 
crude material removably connected thereto 
and in metallic conductive connection there 
with, substantially as described. 
In testimony of which invention I have 

hereunto set my hand. 
OTTO STALMANN. 

Witnesses: 
JAMES MCGREGOR, 
D. J. FITZGERALD. 
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