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UNITED STATES 
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PATENT OFFICE 
JAMES waLTER SCOTT, OF CHICAGO, ILLINOIS, ASSIGNOR. To WESTERN ELECTRIC 

COMPANY, INCORPORATED, OF NEW YORK, N.Y., A CORPORATION or NEw York 
ELECTROLYTIC SYSTEM 

Application filed December 23, 1926. serial No. 156,588. 
This invention relates to electrolytic sys 

tems, and more particularly to electrolytic 
systems employed in connection with the re 
covery of metals. . . . . . . . . . 

5. It is the practice in some instances in the 
process of recovering certain metals, such as 
copper, from an electrolytic solution, to cir 
culate the electrolyte through a series of in 
terconnected containers or tanks. If a dif 

10 ference in electrical potential exists between 
these interconnected tanks, there will neces 
sarily be a certain amount of current flow in 
the portion of the electrolytic solution which 
passes through the couplings interconnecting 

15 these tanks. Under such conditions electro 
lytic decomposition of the portion of the 
solution passing through the couplings takes 

... place, which in some instances results in the 
formation of a metallic deposit which dele 

20 teriously affects the operative effectiveness of 
the entire electrolytic system. 
The primary object of this invention is to 

provide a simple and-effective, system of in 
terconnected electrolyte retainers which ob 

25 viates the aforementioned difficulty. 
In accordance with the general features of 

the invention one embodiment thereof con 
prises a plurality of pairs of electrolyte tanks 
supplied with suitable anodes and cathodes 

80 connected in series with a source of electri 
cal current supply and designed to decon 
pose an electrolytic solution, as for example 
an aqueous solution of copper Sulphate, with 
in the tanks to recover copper therefrom. 
Each pair of tanks is interconnected by a 
coupling which permits the passage there 
through of the electrolyte from One tank to 
another, and which in itself constitutes an 
auxiliary eletrolytic cell as cathode and anode 

40 electrodes electrically connected to the re 
spective interconnected cells are provided. 
therein. A copper cathode within the auxil 
iary cell serves to recover copper from the 
solution passing through the cell, this cop 
per being liberated due to the current flow 
occasioned by the difference in electrical po 
tential between the interconnected tanks. . . 
These and other objects will be apparent 

from the following detailed description and 
'' the accompanying drawing, wherein 

Fig. 1 discloses a plan view of a series of 
electrolyte tanks provided with couplings 
of a type which are representative of one em- . 
bodiment of the invention; - 

Fig. 2 is a vertical sectional view taken 
longitudinally of one of the tank couplings 
on the line 2-2 of Fig. 1, and 

Fig. 3 is a plan view of the coupling dis 
closed in Fig. 2, the cover thereof being 
broken away to disclose parts otherwise hid 
e ... . 

Referring now to the drawing wherein like 
numerals have been employed to designate . 

SS 
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similar parts throughout the various figures, 
it will be observed that a series of elongated 65 
tanks 10 and a series of similar companion 
tanks 11 in alignment therewith are pro 
vided with linings 13 of lead or other suit 
able material (Fig. 2). These lead linings 
13 are enclosed within suitable casings 14, 70 
and positioned within each tank are a plu 
rality of anode plates 16 and companion cath 
ode plates 17. The anode plates 16 comprise 
a sheet of lead or other suitable material, and 
the cathode plates 17 preferably comprise 
sheets of copper which extend downwardly 
into their respective tanks, these anode and 
cathode plates being supported at one ex 
tremity by and electrically connected with 
copper bus bars 19, which are positioned ad 
jacent to and extend longitudinally on the 
upper sides of each tank. As disclosed in 
Fig. 1, one of the copper bus bars 19 adja 
cent to the foremost tank 10 is electrically 
connected through a switch 20 to one termi 
nal of a suitable source of current supply, 
such as a generator 22, and the opposite ter 
minal of said generator is connected with one 
of the bus bars positioned adjacent the fore 
most tank 11. The rear companion tanks 10 
and 11 are electrically connected by a bus 
bar 23 which extends therebetween and thus it will be clear that when an electolyte 25, 
such as copper sulphate, is supplied to the 
tanks and the switch 20 is closed the tanks 
will be connected in series, the current from 
the generator 22 flows from one terminal 
thereof in a direction indicated by arrows in 
Fig. 1, through the entire series of tanks and 
then back to the opposite generator terminal, 0. 
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The passage of the current through the elec 
trolyte 25 will effect the ionization or decom 
position thereof, which will result in a de 
posit of copper upon the cathode plates 17 
in each of the tanks. 
The electrolyte 25 is conducted from a suit 

able source of supply (not shown) through 
a lead pipe 26, which serves to direct the solu 
tion into each of the tanks 10 at one extremity 

othereof. These tanks are connected at their opposite extremities with the tanks 11 by 
means of an interconnector or coupling de 
noted generally by the numeral 28, and it will 
be cbserved that the tanks 11 are positioned at 
a lower level than the tanks 10 to permit the 
free passage or overflow of the electrolyte 25 
from the tanks 10 into the tanks 11. The elec 
trolyte from the tanks 11 is returned through 
a pipe 29 to the original source of the electro 

20 lyte supply (not shown) and thus the contin 
uous passage or circulation of the electrolyte 
through the tanks is effected. The continued 
circulation of the electrolyte through the 
tanks in the above described manner serves to 

25 more effectively render possible a complete re 
covery of metallic copper from the electro 
lytic sulphate solution. 

Each of the interconnectors or couplings 28 
comprises a box-like conduit 31, preferably 

30 comprised of wood or any other suitable non 
conducting material, supported by a frame 32, 
and is provided with a removable cover 33. 
One end of each conduit 31 is connected with 
a companion tank 10 by means of a lead con 
nector 35, while the opposite end of the con 
duit is provided with a depending portion 36 
which opens downwardly into a companion 
tank 11. The lead connector 35 contacts at 

35 

One extremity with the lead lining 13 of the 
tank 10, and the opposite end of the connector 
contacts with a lead plate 38 positioned in the 

40 

conduit 31. Traversing and resting upon the 
bottom portion of the conduit 31 at the end 
adjacent the tanks 1-1 is a copper rod 39 
which extends through the wall of the con 
duit (Fig. 3) and is suitably connected as by 
means of a terminal post 41 with the lining 
13 of the tank 11. 
By reason of the fact that the tanks are elec 

50 trically connected in series it will be obvious 
that the voltage impressed upon the electro 
lyte contained within the foremost tank 10. 
will be higher than the voltage impressed 
upon the electrolyte contained within its com 

5 panion rear tank 11, and hence there will be 
a tendency for a current to flow from the tank 
10 to the tank 11 through the portion of the 
electrolyte passing through the coupling 28. 
By having the lead plate 38 within the con 
duit 31 electrically connected with the lining 
of the tank 10 through the connector 35, as de 
scribed, this plate will serve as an auxiliary 
anode for the electrolyte flowing through the 
conduit. Likewise the copper rod 39 posi 

65 tioned at the extremity of the conduit 3i op 
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posite from the plate 38 will serve as a cath 
ode, and hence electrolytic decomposition 
which will consequently take place within this 
portion of the electrolyte will cause metallic 
copper to be deposited upon the rod 39. By 
this construction it will be understood that 
the wooden conduit 31 and the above men 
tioned auxiliary anode and cathode which 
comprise the coupling 28 will constitute an 
auxiliary electrolytic cell, which will operate 
to localize the deposition of copper recovered 
from the solution passing therethrough. 

Experience has shown that when conven 
tional types of couplings are employed to con 
nect electrolyte retainers, such as the tanks 
10 and 11, without the provision of an auxil 
iary anode and cathode, electrolytic decom 
position of the solution passing through the 
coupling results in a deposition of metallic 
copper within the couplings and also upgn the 
lining of the tanks 11. Under such condi 
tions the lead lining as in the tank 10 serves 
as an anode and the lead lining as in the tank 
11 serves as a cathode, and the copper is not 
deposited in a localized area such as upon the 
rod 39, as hereinbefore described, but the de 
posit thus produced forms a spongy mass 
throughout the length of the coupling which 
not only presents an obstruction to the free 
flow of electrolyte from one tank to another 
as the size of the deposit increases but which 
also tends to decrease the electrical resistance 
between the tanks, and hence cause a corre 
sponding increase in current flow or leakage 
therebetween. 
By using this auxiliary electrolytic cell 

or coupling 28, deposition of copper from the 
electrolyte flowing between the tanks is posi 
tively controlled and the above mentioned 
deleterious effects are precluded. When the 
copper rod 39 is increased to a predetermined 
size as a result of the deposit of copper there 
On it may easily be removed and replaced by 
another rod, and this convenient method of 
removing the deposited copper should be 
distinguished from the difficulty and incon 
venience necessarily incident to the frequent 
removal of an accumulated mass of spongy 
copper deposit. In a process of copper re 
covery from a group of electrolyte tanks 
electrically connected in series as disclosed 
in Fig. 1, the greatest amount of copper re 
covery within the couplings 28 between each 
pair of tanks obviously takes place in the 
coupling between the two foremost tanks 10 
and 11, because the largest difference in elec 
trical potentials exists between the electro 
lytes in these tanks as distinguished from a 
considerably smaller difference in potential 
which exists between the two companion rear 
Ward tanks 10 and 11. Thus the use of the 
described interconnecting auxiliary cell ren 
ders possible the practice of a continuous 
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and uninterrupted process of electrolysis by 
insuring the continued free passage of elec 30 
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trolytic solution between the tanks and posi 
tively precluding the formation of any in 

15 

jurious metallic deposits throughout the elec 
trolytic system. 

It is to be understood that the invention is 
not limited to the exact construction of the 
electrical circuit arrangement herein de 
scribed, and that the appended claims have 
been drawn to define modifications which 
come within the true 'spirit and scope of the 
invention. 
What is claimed is: 1. In a system for the electrolytic deposi 

tion of metals, a plurality of tanks for contain 
ing an electrolyte, the portion of the electro 
lyte in one tank being maintained at a higher 
potential than the portion in the other, means 
interconnecting the tanks to direct the pas 

20 

25 

sage of the electrolyte therebetween, and 
means associated with the interconnecting 
means to control electrolytic deposition occa 
isioned by the current flow in the portion of 
the electrolyte which passes through the in 
terconnecting means. . . . . . . 

2. In a coupling for systems for the electro 
lytic deposition of metals, an electrolyte con 
duit, and means within the conduit for con 

30 

35 
rent supply. 
lytic deposition of metals, an electrolyte con 

40 

45 

trolling electrolytic deposition within an 
electrolyte passing thereth E. 3. In a coupling for systems for the electro 
lytic deposition of metals, an electrolyte con 
duit, an anode at the ingress of the conduit, 
and a cathode at the egress thereof, the anode 
and cathode being located within the conduit 
and connected with a source of electrical cur 

4. In a coupling for systems for the electro 
duit composed of electrical and non-electrical 
conducting materials at the ingress and egress 
thereof, respectively, an anode within the electrical conducting portion of the conduit 
at the ingress thereof, and an elongated 
cathode adjacent the bottom of the non-elec 
trical portion at the egress of the conduit, 
said anode and cathode being connected wit 
a source of electrical current supply. 5. In a system for the electrolytic deposi 
tion of metals, a plurality of electrolytic cells, 

50 
ries to produce electrolysis therein, and an 
interconnecting electrolytic cell to direct the 
passage of an electrolyte between the first 
mentioned cells and to control within the in 

5 5 

ence in potential between said cells. 
60 

means electrically connecting the cells in se 

terconnecting cell any electrolytic deposition 
within the portion of the electrolyte which 
passes between said cells caused by a differ 

6. In a system for the electrolytic deposi 
tion of metals, a plurality of electrolytic 
cells, a conducting lining within each of the 
cells, means electrically connecting the cells 
in series to produce electrolysis therein, con 
nectin 
electrolyte between the cells, an anode posi 65 

means to direct the passage of an 

3 

tioned within the connecting means and elec- .. 
trically connected with the lining of one cell, 
and a cathode positioned within the connect . 
ing means and connected with the lining of . 
another cell, the anode and cathode serving 
to control electrolytic deposition in the por 
tion of the electrolyte within the connecting 
leaS. - . 7. In a system for the electrolytic deposi 

tion of metals, a plurality of electrolytic cells, 
a conducting lining for each of the cells, 
means electrically connecting the cells in se 
ries to produce electrolysis therein, a conduit 
to direct the continuous flow of an electrolyte . 
from one cell to another, an anode within the 
conduit electrically connected with the lining 
of one of the cells, and a cathode within the 
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conduit electrically connected with the lining 
of the other.cell. 

8. In a system for the electrolytic deposi 
tion of metals, a plurality of electrolytic cells, 
means electrically connecting the cells in se 

to permit the flow of an electrolyte from one 
cell to another, an anode within the conduit at 

85 : 

ries to produce electrolysis therein, a conduit 
90 

the ingress thereof, and a cathode within the 
conduit at the egress thereof, said anode and 
cathode, serving to effect a localized metal de 
position from the electrolyte flowing through 
the conduit. 9. In a system for the electrolytic deposi 
tion of metals, tanks for containing an elec trolyte, and means interconnecting the tanks 
including elements acting to effect localized 
metal deposition within the interconnecting 
means from the electrolyte. flowing between 
the tanks. . . . . . . 

10. In a system for the electrolytic deposi 

95 

100 . . . . 

tion of metals, interconnected tanks for con tairing an electrolyte, and means between the 
tanks for regulating therebetween the electro 

105 
lytic decomposition of the portion of the elep 
trolyte between the tanks. . . . 

11. In a system for the electrolytic deposi 
tion of metals, interconnected tanks for con 
taining an electrolyte, and means for local 
izing between the tanks an electrolytic depo 
sition from the portion of the electrolyte be 
tween the tanks. 12. In a system for the electrolytic deposi 
tion of metals, tanks for containing an elec 
trolyte which circulates through the tanks, 

110 
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and interconnecting means between the tanks 
for controlling the electrolytic deposition 
therein of the electrolyte passing there 
through. . 
In witness whereof, I hereunto subscribe 

my name this 8th day of December, A. D. 
1926. - 

JAMES WALTER SCOTT. 
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