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To all whom it may concern. 
Be it known that I, WILLIAM E. GREENA 

WALT, a citizen of the United States, residing 
in the city and county of Denver and State 
of Colorado, have invented certain new and useful Improvements in Electrolytic Appa 
ratus, of which the following is a specifica 
tion. 
This apparatus may be regarded as a con 

tinuation, in part, of my co-pending applica 
tions Serial No. 145,884, filed February 1, 
1917, and Serial No. 231,534, filed April 29, 
1918, and has for its object the overcoming 
of certain electrode difficulties which occur, 
more particularly, with large electrodes, 
especially, in this case, with the cathode. 
The apparatus will be described more par 

ticularly in reference to copper deposition, 
although it is not intended to limit it to any 
particular use. 
The object of this apparatus is to over 

come certain electrode difficulties, especially 
in the electrolysis of solutions with insolu 
ble anodes. 
In my co-pending applications referred 

to, as also in this application, it is intended 
to use fairly large electrodes. When large 
electrodes are used certain very serious diffi 
culties are encountered, and these difficulties 
are not entirely absent when using compara 
tively small electrodes. The anode diffi 
culties, when using carbon, magnetite, or 
ferrosilicon as the electrode material, may be 
summarized as follows: When employing 
these materials, the anode, as a whole, has to 
be built up of component parts, or sections, 
because the size of each piece is fairly small, 
on account of inherent manufacturing lim 
itations. Ordinarily the parts, or sections, 
are arranged upright, and, as in carbon 
anodes, the upper part of the various sec 
tions is cast in a lead socket which secures 
the parts and is also used in making electri 
cal connections with the electric conductor. 
This is usually unsatisfactory and uncer 
tain, principally on account of the creeping 
salts, which soon corrode the contacts. The 
method of suspending such electrodes is also unsatisfactory. 

If lead anodes are used the difficulties are 
increased as the size is enlarged. There is no 
difficulty in using a lead anode, say, three 

feet Square and from one eighth to one 
fourth inch thick. If however, the size is 
increased to, say, six feet by eight feet, it 
Would be quite impracticable to use the lead 
anode in the Ordinary way. One very seri 
ous difficulty would be in suspending the 
electrode vertically and maintaining it par 
allel with the other electrodes, and effective electrolysis is not possible with electrodes 
which are not parallel. 

Large cathodes also offer very serious dif 
ficulties--quite as serious as those of the 
anode. So far as I am aware, very large 
cathodes have never been successfully used 
in copper deposition. The principal trouble 
arising from the use of thin starting sheets 
is that they warp and twist, and it is quite 
impossible to maintain the entire surface 
parallel with the corresponding anode sur 
face, and if not maintained parallel, trees 
will form and short circuits will quickly fol 
low. This difficulty is experienced in ordi 
nary copper refining where the cathodes are 
quite Small; it would be very pronounced 
when using cathode starting sheets, say six 
feet by eight feet. Then, too, there would be 
trouble in Supporting so large a cathode in 
the ordinary way; in fact, it could not 
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practically be supported in the ordinary 
way. 

I overcome these difficulties enumerated 
by building up the electrode in superim 
posed sections. Either electrode may be the 
anode and either the cathode, depending on 
the details of operation. If carbonisused as 
the anode material, holes are drilled through 
the carbon slabs edgewise and rods inserted 
through the holes to hold the slabs, or sec 
tions, in place, and also to cause a pressure, or 
compression, for better electrical contact be 
tween the various sections of the superim 
posed series. If lead is used as the anode 
material, the construction will be much the 
same as for the cathode, and the cathode is 
constructed by bolting a series of wooden 
planks together in vertical series, and then 
attaching the thin metal sheets to the face 
of these planks. - 
The apparatus may be more definitely de 

scribed by referring to the accompanying 
drawings, in which Figure 1 is a longitudi 
nal section, Fig. 2 a cross section, Fig. 3 a 
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plan of a detail showing the relation of the 
electrodes to the sides of the tank and 
method of keeping them parallel and in 
vertical position, Fig. 4 a detail of the 
cathode, Fig. 5 a detail of the anode, and 
Fig. 6 a detail elevation of a portion of the 
anode. 

In the drawings, 1 is an electrolytic tank, 
2 the allodes, taken as a whole, and 3 the 
cathodes. The anodes, for the present, may 
be described as composed of carbon slabs, 
or sections, 2, bolted together by rods 4 
passing through holes bored edgewise 
through the carbon slabs. The carbon slabs, 
which should be as large as convenient, may 
be assuined to be about 2 inches thick, 10 
inches wide, and 48 inches long. They are 
preferably planed on the contacting edges 
So as to Irake a close fit and good electrical 
contact, and also to effectively protect, the 
metal rods from the corrosive action of the 
electrolyte. It is also necessay to protect 
the exposed head of the iods from the action 
of the electrolyte; this is preferably done by 
dipping the combined head and washer 5 into 
molten lead, which cover's the surface of the 
head with a coating ci lead. The lead cover 
ing is satisfactory in most electrolytes. Con 
nection is made with the electrical conductor 
by means of the copper bar 6, Fig. 5, which 
contacts along the upper edge of the up 
per section 2, of the electrode 2, and is con 
nected with the positive electrical conductor 
19. It is desirable to have a little flexibility 
in bolting the various sections of the elec 
trode together So as to avoid breakage by 
thresisting pressure; for that, "eason flexiiie 
rubber washers 7 are placed between the nut 
S and the coinductor at 6. Two of the rods 
are extended above the electrodes into an 
eye 10 by means of which the anodes may 
be easily lifted from the tank by means of 
a traveling crane, or otherwise. The anode 
rests, preferably, on supports at the bottom 
of the tank, and is arranged, with the cath 
ode, to give the electrolyte a sinuous flow 
through the tank. In order to do this, and 
have an exposed electrical contact, the up 
per Section of the carbon electrode is air 
ranged with holes, or passages, 11, to allow 
the electrolyte to flow through the anode 
from One side to the other. This, as shown 
in the drawings, does not interfere with the 
electrical connections, either above or below 
the surface of the electrolyte, and still the 
metal rods are protected from the electro 
lyte. 
The cathode 3, is preferably constructed 

of a middle portion built up of wooden 
planks 3 boited together by rods 4 passing 
through holes bored through the planks 
edgewise. As in the anode, two of these rods 
a Fe extended above the cathode into eyes 10, 
to handle it. in order to better secure the 
plainking, metal bars, or hard wood strips, 
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bound the uppel' and lower edges of the 
planking as shown at 6 and 13 respectively. 
tassing through the metal bar 6, but not 
through the planking, are short bolts 14, by 
means of which the conductor bar 12, is 
bolted to the cathode. When the planks 
assembled and bolted together, the thin 
metal cathode sheets 3, presumably thin 
copper starting sheets, are spread on the face 
of the wooden middle portion: the upper 
edges are then bent over, between the metal 
bar 6 and the conductor bar 12, and the two 
ai's are bolted together by the short bolts 

14. This secures the metal sheets and makes 
an excellent electrical contact for almost the 
entire length of the conductor bar. The 
metal bar 6 is Supposed to be fixed, as also 
the rods 4; the conductor bar 12 is supposed 
to be removable when it is desired to with 
draw or insert metal sheets. The thin metal 
sheets, having been secured at the upper 
edges, the sides may be secured as shown 
at A, Fig. 3, by tacking the edges with 
copper nails li. The botton imay be sini 
larly secured. When deposition coinmences 
the copper nails will be plated over the same 
as the copper sheet, and when the finished 
cé:thode sheet is removed there will not be 
the slightest difficulty in pulling out these 
nails with the thick cathode sheet. It is 
preferred, however, to secure the sides and 
bottom as shown at B, Fig. 4, by tacking a 
wooden strip 16 along the edges of the start 
ing sheet so as to secure the edges of the 
sheet to the planking. When the deposited 
copper is 'emoved, these strips are easily 
i'enoved with it. Small iron nails will 
answer the purpose, but copper nails are 
prefered. If nails, in any form, are ob 
jectionable, the bottom of the metal sheets 
inay be Secured much the same as the top 
by bending the lower edge of the sheet over 
the edge of the wooden planking as shown 
at 3, Fig. 4, and securing it by the bottom 
strip 13. This constiuction will not ordi 
narily be used if the electrode is to be em 
ployed as a cathode. It is, however, the 
preferred arrangement if the electrode is to 
be used as an anode, for, in that case the 
nails would soon be eaten away and the 
metal sheet would probably not reinain par 
allel to the other electrodes. 
The anode, as stated, may be co: structed 

the same as the cathode, with a wooden mid 
dile portion as the background for the anode 
material, whether this material is a metal 
sheet or thin slabs of carbon, magnetite or 
feriosilicon. If the electrode is to be used 
as an anode, the construction. as show in at 3 
Fig. 4 is preferred. If the electrode, using 
lead sheets, is to be employed as an anode, 
the wooden middle portion is covered with 
the lead sheet, and secured at the top as de 
scribed the cathode, and the bottom is 
Secured as shown by 3, at C, Fig. 4, by 
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bending the sheet over at the bottom and 
clamping it to the wooden middle portion 
by means of the strip 13 and the bolts 4. 
The rods 4 are intended to fit fairly, 

snugly into the holes in the wooden plank 
ing, so as to keep the electrode, as a whole, 
in true alinement and parallel with the other 
electrodes. 
The electrodes are preferably supported 

from below and maintained in a vertical and 
parallel position by the side pieces 17, Fig. 
3, having grooves 18, into which the ends of 
the electrodes, or wooden middle portion, fit. 
The electrodes should fit rather loosely in 
the grooves 18 so that they can be easily 
inserted and removed. In order that the de 
posited metal may not interfere with the 
removing of the electrodes from the grooves 
18, and in order that the deposited metal 
may be readily removed from the wooden 
middle portion, the metal starting sheet is 
stopped short of the the grooves as shown 
in Fig. 3, so that the deposited metal can 
not be locked around the edge of the plank 
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iny size electrodes may be constructed, 
and still maintain the electrodes of opposite 
polarity perfectly parallel. If the metal 
facing sheets are to be wider than ordinary 
marketable widths, there is no objection to 
making the electrode sheets in several Sec 
tions vertically. Suppose, for example, an 
electrode 12x12 feet is desired: this could be 
made of three or four metal strips four or 
three feet wide, which are ordinary market 
able widths. 

In order to prolong the life of the rods, 4, 
they are preferably coated with an insulat 
ing and acid resisting paint, or inclosed in 
rubber tubing. This will not always be 
necessary, although at times it may be de 
sirable. 
I claim: 
1. In electrolytic apparatus, an electro 

lytic tank, electrodes composed of Super 
imposed sections, means for compressing the 
sections against one another and keeping 
them in alinement, and means at the side 
of the electrolytic tank for maintaining the 
electrodes parallel and in position in the 
tank. 

2. In electrolytic apparatus, an electro 
lytic tank, electrodes composed of Superim 
posed sections, means for compressing the 
sections against one another and keeping 
them in a linement, means arranged for Sup 
porting the electrodes from below, means for 
inaintaining the electrodes parallel in the 
tank, and means for making electrical con 
nections between the electrodes and the elec 
trical conductor. 

3. In electrolytic apparatus, an electrode 
consisting of an interior Support composed 
of sections bolted together with rods pass 

65 ing through the interior of the respective 
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sections, and metal sheets attached to the 
faces of the interior support. 

4. In electrolytic apparatus, an electrode 
consisting of an interior support composed 
of planking bolted together with rods pass 
ing through the interior of the respective 
Sections, and metal sheets attached to the 
faces of the interior support and arranged 
so that there will be a marginal exposure of 
the planking at the sides of the electrode. 

5. In electrolytic apparatus, an electrode 
consisting of an interior support composed 
of a non-conducting material, and metal 
sheets secured to the faces of the interior 
Support and arranged so as to leave a margi 
nal exposure along the edges of the non 
conducting interior. 

6. In electrolytic apparatus, an electrode 
which consists of an interior portion com 
posed of superimposed wooden planking 
bolted together edgewise with rods passing 
through the interior of the planking, metal 
sheets attached to the faces of the planking. 
and a conductor bar along the upper edge of 
the planking and arranged to secure the 
metal sheets to the face of the planking and 
to make electrical connection between the 
metal sheets and the electrical conductor. 

7. In electrolytic apparatus, an electrode 
composed of a non-metallic acid resisting 
interior portion, metal sheets attached to the 
faces of the interior portion, and means for 
Securing the metal sheets to the middle por 
tion by compressing the upper edges of the 
metal sheets between two members with a 
conductor bar as one of the members. 

8. In eiectrolytic apparatus, an electrode 
composed of superimposed sections bolted 
together with bolts passing through the in 
terior of the respective sections, and means 
for protecting the exposed portions of the 
bolts from the action of the electrolyte. 

9. In electrolytic apparatus having elec 
trodes arranged so as to give the electrolyte 
a sinuous flow through the electrolyzer, 
anodes supported in the lower portion of the 
electrolyzer and arranged with openings to 
permit the electrolyte to flow from one side 
of the anode to the other, said openings be 
ing arranged between conducting portions 
of the electrode, with electrical connections 
above the surface of the electrolyte. 

10. In electrolytic apparatus having elec 
trodes secured to the sides of the electrolyte 
tank and supported below the surface of the 
electrolyte, electrical conductors at the sides 
of the tank, conductor bars in electrical con 
tact with the electrodes, and means for mak 
ing and breaking electrical connections be 
tween the electrical conductor and the con 
ductor bar without disturbing the electrodes. 

11. In electrolytic apparatus having elec 
trodes with metal sheets attached to the 
faces of a non-metallic interior portion, re 
movable strips arranged along the edges of 
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the electrode so as to secure the edges of the electrodes on submerged supports, and 
metal sheets to the non-metallic interior por- means for making electrical contact with 
tion. exposed conductors. 

12. In electrolytic apparatus, electrodes 14. In electrolytic apparatus, electrodes 
5 composed of horizontally disposed non-con- composed of horizontally disposed superim- 15 
ducting interior components and vertically posed sections and rods passing vertically 
disposed conducting exterior components. through the respective sections to tie them 

13. In electrolytic apparatus, electrodes together into a composite whole. 
composed of a non-conducting interior and 

10 a conducting exterior, means for resting the WILLIAM E. GREEN AWALT, 


