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terior of a stuffing box 37 which is supported 
by a pedestal 40 which extends down and is 
secured to the floor 27. A gland 39 is se 
cured to the box 37 and compresses peg 38 about the shaft 36. A pipe 41 is tappec 
into the stuffing box member 37 and extends 
down and connects to other apparatus as 
will hereinafter be described. 
A spur gear 42 is mounted on the ex 

terior of the shell 10 and meshes with and is 
driven by a pinion 43 mounted on one of 
the shafts 21 which is driven by means of 
a pulley 44 by a belt 45 from a source not 
shown. A brush 46 makes contact with slip 
ring 2 and a brush 47 makes contact with 
the slip ring 18, these brushes being sup 
ported on an insulating standard 48 which 
may be supported from the floor by any con 

... venient means not shown. 
20 A relief valve is provided for the anode chamber consisting of a casting 51 having a 

hole 52 in open communication with the in 
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terior of the anode chamber and a valve 53 
seating upon and closing this hole. A 
spring 54 surrounds the stem 55 of the valve 
53 and exerts pressure between a yoke 56 
formed on the casting 51 and the valve 53. 
This spring has sufficient strength to hold 
the valve closed against four times a prede 
termined pressure, called the relieving pres 
sure. A handle 57 is pivoted at 58 on the 
yoke 56 and extends out and forms a cam 
surface at 59. 
A bracket 60 is supported from the floor 

27 or some other stationary structure. 
Pivoted at 61 thereon is a spring 62 which 
may be adjusted as to position by the bolt 
63. The spring 62 is so located that it is 
struck by the cam surface 59 as the shell 10 
revolves. The exact amount of pressure put 
on the cam 59 may be adjusted by the bolt 
63. In practice it is adjusted to put a ten- - 
sinn on the stem 55 equal to three times the 
relieving pressure, this tension acting 
against the spring 54 which it will be re 
membered exerts a pressure against the 
valve of four times the relieving pressure. 
There is therefore a normal inhalanced 

60 place at or near the top of the movement 
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pressure on the valve 53 of four times the relieving pressure but when the spring 62 is 
fully in contact with the cam surface 59 the 
pressure of the spring 62 is subtracted from 
the pressure of the spring 54 leaving an un 
balanced pressure equal to the relieving 
pressure on the valve 53. If the pressure in 
the anode chamber exceeds the relieving 
pressure the valve 53 will lift and discharge 
gas, from the anode chamber. The bracket 
160 is so located that this discharge takes 
of the shell 10 so that gass will be dis 
charged from above the solids and liquids 
contained therein. 

It will be noted that the diaphragm 5 
divides the cell into two parts, the outer of 

The method of operation 
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which may be called the anode chamber and 
designated by the figure 49 and the inner of 
which may be called the cathode chamber 
and designated by the figure 50, these cham 
bers being in communication with each other through the perforations in the diaphragm 
5 and the filter cloth which is secured there 
over. In the anode chamber are located the 
anode conductors 17 which are connected to 
the slip ring 18, and in the cathode chamber 
is located the cathode which is the cyl 
inder 1. 

of the invention 
is as follows: The parts being assembled as 
shown in the drawings, the cell is rotated 
until the pipe plug 25 is at the top thereof. 
The pipe plug is then removed and the 
anode chamber 49 is filled with metallic ore 
through the opening 24. The plug 25 is 
then replaced and the cell is rotated by 
means of the belt 45, the pulley 44, the shaft 
21, the pinion 43, and the gear 42. An elec 
trolyte nearly saturated with metallic salts 
is then admitted to the pipe 41 and is forced 
under pressure into the anode chamber 49, 
completely filling any spaces therein not 
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90 
already taken up by the metallic ore. The . 
anode chamber being pressure tight, due to 
the packing 14, and the pressure being main 
tained this electrolyte is forced into the 
cathode chamber 50 through the filter cloth 9 and through the openings in the dia 
phram 5. The metallic ore being in contact 
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with the plates 17 this metallic ore becomes - 
the true anode and the usual electrolytic 
chemical oxidation takes place therein, re 
leasing metallic salts into the electrolyte. 
The electrolyte is already nearly saturated 
and the addition of more metallic salts fully 
saturates it. None of the metallic ore can 
pass into the cathode chamber due to the 
filter cloth but the electrolyte passes into the 
cathode chamber and a continuous deposi 
tion of metal takes place therefrom, this 
metal having been extracted from the ore by 
the electrolyte. The solution is removed, 
slightly impoverished, from the cathode 
chamber 50 by means of the pipe 30, being 
carried through the stuffing box 31 of the 
pipe 33. This solution may be treated ex 
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ternally to the cell if desired, or it may be. . 
pumped back through the pipe 41 into the 
anode chamber where it is again enriched 
by the ore contained therein. Any excess 
gases which may be generated in the anode 
chamber are relieved by the valve 53. 
Hydrogen or other gases evolved in the 
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cathode chamber are drawn off through the 
pipes 30 and 33 with the electrolyte. These 
gases are not returned to the anode chamber 
but are trapped out. before the solution is 
returned to the pipe 41. The cell being con 
tinuously rotated during the operation 
thereof the ore in the anode chamber is con 
tinuously agitated and the gases which form 
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therein have every opportunity to combine 
with the ore to form metallic salts. A con 
tinuous deposit of metal takes place on the 
surface of the cylinder 1, but this deposit, 
only takes place in the spaces between the 
wooden members 3 and 4. When the cell has 
been operated for a sufficientiength of time 
to produce a considerabie coating of metal 
on the cylinder 1 the solution is shut off. in 
the pipe 41 and the celi is emptied of soiu 
tion, through the pipes 30 and 38. The 
treated ore is then discharged through the 
hole 24 into the hopper 26. The diaphragm 
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5, and the cathode are then removed by re 
leasing the bolts 16 which have previously 
caused the packing 14 to press upon, the 
diaphragm 5 and cause it to grip the rings 8 
and the digm and cathode are removed 
fron the she 16. The metal deposited in a 
cylindrical form on the cathode is thus ac 
cessible. The cylinder is divided up into a 
series of rectangular portions by the wooden. 
strips 3 and and the metal is deposited 
therebetween. The metal may ordinarily 
be readily removed from the cylinder 1 com. 
ing of as metallic plates approximately 
rectangular in outline. 

It is evident that an electrolytic cell of . 
this type may be applied to many uses. I 
have not attempted to describe the chemical theory or to give the equations explaining 
its use. . y 

The process is ordinarily carried on by 
providing an anode composed of sulfidore 
or the like. The electrolyte is pumped into 
the anode chamber loaded nearly to the 
saturation point with metallic salts. The 
action in the anode chamber is to increase 
these salts and the saturated solution is 

40 forced through the diaphragm 5 into the 
anode chamber. Here a small portion of 
the salts are decomposed, metal being ex 
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can be applied is the recovery of metallic 
P Such ores ordinarily 
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tracted therefrom and the electrolyte is 
pumped back into the anode chamber to be 
resaturated. w 

One particular use to which the invention 
zinc from zinc ores. 
carry a large proportion of iron which 
greatly complicates any attempts to recover 
the zinc by ordinary methods. In the pres 
ent invention the free oxygen released from 
the electrolyte in the anode chamber and . 
maintained in that chamber under pressure 
acts on this iron to produce an insoluble iron 
oxid which is retained in the pulp, thus giving an electrolyte free from iron and . . 

S. 

from which metallic zinc commercially free 
from iron may be deposited. 

I claim as my invention: 
1. An electrolytic cell comprising a cylin 

drical metal cathode, a series of insulating 
strips on the outer surface of said cathode 
dividing it into a series of rectangular areas, 
an insulating shell surrounding said cathode, 
ends making a tight closure and forming a 
pressure tight compartment between said 
shell and said cathode, a series of anode con 
ductors inside said shell, a porous dia 
phragm dividing said compartment into two 
chambers, and means for connecting an elec 
trical source to said cathode and to said 
anode conductors: - 

2. An electrolytic cell comprising a cylin 
drical cathode, a porous diaphragm sur 
rounding said cathode, an outer shell sur 
rounding said diaphragm, anode conductors 
inside said shell, ends forming a tight joint 
with said shell and forming a stuffing box 
casing about said diaphragm, means for 
forming a tight joint between the ends of 
said cathode and said diaphragm, and means 
for forming a tight joint between said stuff 
ing box casing: and said diaphragm. 

3. An electrolytic cell comprising a cylin 
drical cathode, a porous diaphragm Sur 
rounding said cathode, an outer shell Sur 
rounding said diaphragm, anode conductors 
inside said shell, ends forming a tight joint 
with said shell and forming a stuffing bgx 
casing about said diaphragm, means for 
forming a tight joint E. the end 
said cathode and said diaphragm, packing 
placed inside said suffing b9x casing about 
said diaphragm, and means for compressing: 
Said packing. . . . . . . 

4. An electrolytic cell comprising an outer 
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cylindrical shell having a horizontal axis, 
means for rotating said cell, a porous dia 
phragm inside said shell, a cathode inside 100 said porous diaphragm, ends making a tight 
closure between said shell and said cathode, a swiveled pipe for conducting liquid into 
said shell through one of said ends, and a 
swiveled pipe for conducting liquid from 
the interior of said shei through the wall of 
said cathode. . y 

In testimony whereoi, have hereunto 
set my hand at Los Angles, California, this 
5th day of May, 1914. 

". . LEWISE. PORTER, 
In presence of - 

FRED A. MANSFIELD, 
FoRD W. HARRIs. 

Os 


