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UNITED STATES PATENT OFFICE. 
WILLIAMS, HELTZEN, OF DAVIS, WEST VIRGINIA. . 

ELECTROLYTIC CELL, 

1,002,989. 
Application filed May 25, 

Specification of Eetters Patent. 

1910, serial No. 563,370. 
To all whom it may concern: w 
Be it known that I, WILLIAM STANLEY 

HELTZEN, a citizen of the United States, re 
siding at Davis, in the county of Tucker and 

5 State of West Virginia, have invented cer 
tain new and useful Improvements in Elec 
trolytic Cells; and I do hereby declare the 
following to be a full, clear, and exact de 
scription of the invention, such as will en 
able others skilled in the art to which it ap 
pertains to make and use the same. 
My invention relates to new and useful 

0. 

improvements in electrolytic cells and more. 
particularly to that class adapted to be used 
for decomposing salt products and my ob 
ject is to provide means for directing a cur 
rent of electricity through a solution of salt 
products, whereby a chlorin gas will be pro 
duced, 
A further object is to provide means for 

separating the by-product of soda from the 
salt products and gas. 
A further object is to provide means for 

gathering and disposing of the soda. 

15 

20 

25 
producing a carbonate of soda. 
A further object is to provide means for 

introducing the salt solution within the 
cell, and, a further object is to provide suit 
able anodes for the cells, parts of said 
anodes being covered so as to protect the 
same from disintegration. - 
Other objects and advantages will herein 

after be referred to and more particularly 
pointed out in the specification and claims. 
In the accompanying drawings which are 

made a part of this application, Figure 1. 
is a side elevation of a cell in its operative 
position. Fig. 2 is a longitudinal sectional 

40 view thereof. Fig. 3 is a horizontal sec 
tional view as seen on line 3-3 Fig. 2. Fig. 
4 is a transverse vertical sectional view 
through the cell. Fig. 5 is an enlarged de 
tail sectional view through the upper edge 

45 of one side wall of the cell. Fig. 6 is an en 
larged detailplan view showing the manner 
of attaching one pole of the electric circuit 
to the cathode of the cell. Fig. 7 is a detail 
sectional view on an enlarged scale showing 

50 the manner of connecting parts of the cell 
together, and, Fig. 8 is an enlarged sectional 
view through one of the anodes. 

Referring to the drawings in which simi 
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A further object is to provide means for 

lar reference numerals designate corre 
sponding pacts throughout the several 
views, 1 and 2 indicate respectively the end 
and bottom walls of the cell or vat and 3 in 
dicates the side walls thereof, said side walls 
being removable from the end and bottom 
walls, whereby access may be had to the in 
terior of the cell for cleaning and repair 
ing the same, 
The outer surfaces of said walls are pro 

vided with integral ribs 4, which serve to 
fully reinforce said walls and prevent 
Springing or breakage thereof. 
The interior of the cell is lined with brick 

5 or any suitable substance, which will be 
acid proof, thereby protecting, the metallic 
walls of the cell, while the cell is also cov 
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70 
ered with suitable composition blocks or 
bricks 6, said blocks being supported be 
tween the upper edges of the side and end 
walls by rods 7 extending lengthwise of the 
cell and through Ópenings in said blocks. 

It has been customary in the art to con 
75 

struct the top or cover of the cell as a ma 
Sonry arch. In cells with removable side 
walls, this construction becomes disadvan 
tageous because of the considerable end 
thrust developed in such an arch, espe 
cially in a very flat one such as is considered 
necessary in this connection. When the side 
walls are removed for the purpose of inspec 
tion or repair, all of this thrust is trans 
ferred into a bending stress on the end walls, 
necessitating either exceptionally heavy con 
struction or auxiliary bracing of these parts. 
The exigencies of this situation are fully 
met by the novel construction shown herein. 
The rods 7 not only support the cover, act 
ing as simple beams with minimum stress, 
but serve as tie rods, binding the whole 
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structure together. It will be remembered 
that the primary consideration is not one' of 
strength but of rigidity. The masonry 
walls are at best a source of frequent trouble 
and a construction which renders them least 
liable to deformation and consequent crack 
ing is in the highest degree advantageous. 
A salt solution is entered into the cell 

through a feed pipe 8, which feed pipe is 
preferably constructed of terra cotta or simi 
lar acid proof substance and in order to 
place the pipe in position to prevent acci 
dental breakage thereof, said pipe is intro 

95 
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duced through one end wall of the cell at a 
point immediately below the blocks 6 and 
is then extended downwardly to the bottom 
of the cell, so as to discharge the salt solu 
St. at a point adjacent the bottom of the 
cell. . . . . . . . . 
The object in carrying the salt solution to 

the bottom of the cell before discharging the 
O 

15 

same is that the solution is normally stronger 
at the upper edge of the cell, so that by dis 
charging the fresh solution at the bottom 
of the cell, causing the same to arise therein, 
the strength of the solution within the cell 

i is kept substantially uniform throughout 
the height of the cell. 

. . In order to produce chloringas from the 
salt solution, an electric current is conducted 

20 

25 

said spindles being formed of carbon. 

into the cell and through the salt solution; 
and to accomplish this result, I provide a 
plurality of pairs of straps 9, preferably 
formed of copper and secured together at 
intervals by rivets or the like 10, said straps 
extending vertically of the cell and each 
strap having semi-circular sections, which 
when the straps are bolted together, form 
sockets 11 for the reception of spindles 12, 

Instead of providing the copper straps 9, 
it will be fully understood that cables 

30 
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formed of strands of copper wire may be 
used. . . . . . 
The carbon spindles 12 are attached to . 

the straps 9 in any suitable manner, as by 
means of tin and leaded contact joints, the 
coating of this substance being shown at 
13 in Fig. 8. 

... The straps and parts of the spindles car 
ried thereby are fully protected from de 

40 
composition by the brine within the cell, by 
covering said straps and parts of the spin 
dles with a coating 14 of concrete or similar 
substance, a layer of asbestos 15 being pref 
erably placed around the straps before the 

45 concrete is applied thereto. 

50 
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The spindles. 12 project beyond the coat 
ing of concrete 14 and have attached to their 
ends rough carbon anode hlocks 16 and in 
order to create...a perfect seal around the 
spindles to prevent the brine from reaching 
the copper straps, a composition sealing. 
ring 17 is placed around the spindles at the 
point of their projection from the concrete 
coating. ' . . . . . 

The upper ends of the straps 9 and the 
concrete coating therearound extend through 
Figgs in the composition blocks 6 and 

in ofder, to form a perfect seal at the points 
of projection of said straps and their cover 

60 ings through the blocks, a seal 19 of ?ement or similar substance is placed in the open 
ings and around the projecting ends of the 
'straps and their coatings, the openings being 

is preferably flared from their lower to their 
upper ends, while that portion of the coat. ing around the straps projecting into said 
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openings is tapered in the opposite direction, 
thereby forming a firm seat for the seal. 

Extending longitudinally of the cell. and 
above the blocks 6 is a bar 20, which is 
preferably constructed of copper and is 
adapted to conduct an electric current. De 
pending from said bar are a plurality of 
flexible conductors 21, there being one con 
ductor for each pair of straps, the lower 
ends of the conductors being attached to 
the straps, 9 in any suitable manner, as by 
means of links 22, the upper ends of which 

70 
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are engaged with the conductors 21, while 
the lower ends thereof are entered into the 
upper ends of the concrete coating and are 
engaged with the straps 9 embedded there 
in. By conducting the current into the 
anodes in this manner, they are caused to act 
as the positive poles for the electric current. 
The current when entering the straps passes 
outwardly through the spindles 12 and car 
bon anode blocks 16, thence through the salt 
solution within the cell and into a per 
forated metal strip 23, there being a strip 
on each sides of the straps and as the metal 
strips are preferably formed of copper or 
steel or closely woven wire cloth, they will 
form the negative. poles for the electric 
current. . 
: Connected to the upper edges of the metal 
strips 23, as by means of soldering, are angle 
plates 24 Figs. 5 and 6, to which are attached 
straps 25 and to these straps are connected 
the ends of a yoke 26, said yoke being adja 
cent the end of the cell and connected to the 
bar 27 of the next succeeding cell, so that the 
current will be carried from the negative. 
poles of one cell to the positive poles of the 
next succeeding cells and in this manr r the 
curret can be carried through a battery or. 
series of the cells. 
As shown in Fig. 2 of the drawings, the 

bar 27 is spaced a distance from the yoke 
26, but if it is desired to cut out one of the 
cells, it can be cut out of the circuit by bolt 
ing a short circuiting piece of copper (not 
shown) of sufficient size on to the meeting 
ends of the bars 20 and 27, this being neces 
sary when the carbons and other parts of the 
device are renewed. 
By 
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115 
assing the electric current through 

the salt solution in the manner shown, a chlorin gas is produced, which arises to the 
top of the cell and into a space, 28 below the 
blocks 6, said space being forméd by provid 
ing a channelin the lowerfaces of the blocks, 
whichrchannel is above the water line of the cell and by extending the space in a straight 

20 

line across the cell, the pressure of the gas 
against the blocks will be equal throughout 
the length of the cell. 

25 

The water level within the cell is main 
tained at a uniform height by placing an 
outlet pipe, 29 through one end wall of the 
cell, said pipe being so positioned as to in 30 
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chambers through suitable pipe connections 
55 

ports 37 and 38 into chambers 39 in the bot 
60 

65 

forming braces therefor. 

enveloping about one half of the plates 31, 
there being a sufficient space between the 

supporting base 41, said base being con 

1,002,989 

tersect the space 28 below the blocks and as 
the solution is fed into the lower portion of 
the cell, the solution at the top of the cell is 
passing through the pipe 29, from whence it 
is conveyed to a suitable point to be again 
supplied with the salt to renew the strength 
thereof. The gas is also removed from the 
cell through the pipe 29 and is conveyed to 
any suitable point for use. 
As the pipes 8 and 29 are preferably 

formed of terra cotta and are easily broken, 
they are entered into the cell at a point adja 
cent its upper edge, so as to position said 
pipes at such a height as to render the break 
age of the same practically impossible. 

Disposed over the inner faces of the me 
tallic.strips 23 and removably secured there 

structed of brick, cement or other suitable 
substance and in order to prevent the elec 
tric current from being grounded through 
the base, a sheet of glass 42 or other insulat 
ing substance is interposed between the cell 
and the ground. 
As shown in Fig. 1, the outlet pipe 29ter 

minates in a four-way coupling 43, two ends 
of the coupling being closed by caps 44 and 
45 and by this construction should the end 
of the pipe 29 become obstructed by the de 
composition of the anodes and the briny sub 
stance within the cell, the cap 44 may be re 

70 
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moved and any suitable form of instrument 
entered through the horizontal portion of 
the pipe 29 and the obstruction removed 
from the end of said pipe, while should an to are diaphragms 30, which diaphragms obstruction occur in the downwardly extend are preferably constructed of a composition 

of cement, lime and pulverized asbestos, 
thereby providing a porous substance and 
at the same time one that is impervious to 
the liquids within the cell. 
The action of the current passing from 

the anodes to the cathodes or metallic strips 
on the solution within the cell, will, in con junction with producing a gas, produce Soda 
and said soda will pass through the dia 
phragms and cathodes on to horizontal plates 
31, which plates have vertical flanges at 
tached to the inner faces of the side Walls 3 
of the cell, the inner edges of the plates rest 
ing Squarely against the metal strips and 
The cathodes are spaced a distance from 

the side walls of the cell and the plates 31 
are reinforced, as against the pressure of the 
cathodes against the edges of the plates, by 
placing a filling 32 of plastic material on. 
the inner faces of the side walls, said filling 

cathodes and the filling for the reception of 
the soda. The 'soda is moved downwardly 
and discharged from the cell by providing 
the plates 31 with a plurality of openings 33, 
said openings being placed intermediate the 
edges of the plates. The Soda is caused to 
leave the space between the filling and the 
cathodes by introducing steam into chambers 
34 formed at the upper edges of the side, 
walls 3, the steam being introduced into the 
35 and as the steam condenses and trickles 
down over the plates 31, the soda will be 
carried from off said plates and through the 
openings 33 into chambers 36 in the lower 

vided for each nozzle. 

edges of the side walls and thence through 
tom wall 2 of the cell. The by-product or 
soda is then removed from the chambers 39 
through suitable, outlet pipes 40 or in any 
suitable manner. 
The cells are preferably mounted upon a 

ing portion of said pipe, the cap 45 may be 
removed and the depending portion of the 
pipe cleaned in like manner. 
To prevent choking of the lower end of 

the feed pipe 8, said lower end is disposed 
at an angle, as shown at 46 in Fig. 2 and in 
view of the elliptical opening thus created 
and also by the force of the liquid passing 
therethrough, said end will not become ob 
structed, as is usual with pipes entering 
from the bottom of the cell. 
When the anodes are to be renewed, ac 

cess may be had to the interior of the cell 
by removing the side walls 3, said side walls 
being securely clamped in engagement with 
the bottom and end walls by the usual or 
any preferred form of locking dogs 47, Fig. 
7, which locking dogs are engaged with the 
stationary parts through the medium of 
bolts 48 and by arranging the dogs in the 
manner shown, a sufficient pressure can be 
applied against the side walls to form a per 
fect seal. 

if it is desired to obtain a carbonate of 
soda instead of caustic soda, a quantity of 
CO, gas is introduced through the pipe 
sections 35 and into the chambers 34, said 
gas entering said chambers with the steam. 
The salt solution is entered into the cells 

by extending a pipe, 49 over the cells, 
said pipe being provided with nozzles 50, 
through which the solution is introduced 
into the feed pipes 8, a valve 51 being pro 

The steam and gas for the soda is also conveyed through pipes 
52 and 53, the pipe 53 having a connection 
54, which unites with the steam connection 
55 and the connection 55 is entered into 
the pipe connections, 35, thus conveying the 
steam and gas into the chambers 34 at the 
upper edges of the side walls. The connec 
tlon 54 is also provided with a valve 56, 
whereby the flow of the gas may be regu 
lated or entirely stopped when desired. 
The solution pipe and the steam and gas 

pipes are supported by trusses 57, which 
are mounted upon brackets 58 formed on 
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the end walls of the ceils, any suitable 
form of insulation 59 being introduced be 
tween the brackets and trusses, thereby pre 
yenting the electric current from passing 
into the trusses and pipes carried thereby 
Extending downwardly from the bottom 

2 of the cell is a pipe 60, whereby the cell 
may be drained and cleaned when desired 
and the cleaning operation can be accom 

10 

15 

plished without removing the side walls 
of the cell. By this construction, it will be 
readily seen that the chlorin gas can be 
readily and cheaply, produced from a salt 
solution and the by-product of soda sep 
arated from the salt solution and entered 
into a separate chamber from the gaseous 
product and it will likewise be seen that a 

... carbonate of soda may be readily produced 
by introducing gas into the chambers con 

20 taining the soda together with the steam. 
It will likewise be seen that by placing the feed and outlet pipes at the upper edge of 
tected against breakage and it wi 

25. 

the cell, said pipes will be F.R.E. pro I likewise 
be seen that by disposing the discharging 
end of the feed pipe. 8 at an angle, the 

30 

opening 46 in said pipe will not be closed 
by the sediment or corrosion within the 
cell and by placing the portion of the dis 
charge pipe, 29 entering the cell in a hori 
Zontal position, the corrosion at the end of 
the pipe can be readily removed by intro 

35 

ducing a rod or other device through the 
blank end of the four-way connection 43. 
It will also be seen that by removably at 
taching the diaphragms to the metal plates, 

40 

said diaphragms can be renewed without 
disturbing the side walls of the cell, and 
it will further be seen that by placing the 
rough carbon blocks carried by the spindles: 
adjacent to the cathodes or metallic plates, 1. 

1,002,989 . 
the resistance within the cell 
terially lessened. . . 
What I claim is:- . 
1. A cell of the class described, compris 

will be ma 

45 
ing the combination with side and end walls 
and a bottom wall and means to convey an 
electric current through the contents of the 
cell, of a feed pipe entering the cell at the 
upper edge thereof and extending to the bot 50 
ton of the cell, the lower erid of said pipe 
being at an angle, an outlet pipe at the 
opposite end of the cell and entering the 
end wall adjacent the upper edge of the 
cell, and means whereby an instrument may 
be entered into the part of the outlet pipe 
entering the cell for removing an obstruc 

55 

tion at the end of said outlet pipe, within 
the cell. - . . . . . . 2. An electrolytic, cell comprising the 
combination of bottom and end walls, with 
side walls, horizontal plates extending in 
wardly from the side walls and having 
yertical flanges attached thereto, said plates having also a plurality of openings inter 
mediate their edges, a composition filling 
on the inner faces of said side walls en 
veloping substantially one half of said 
plates, a metallic strip resting squarely 
agaihst'the inner edges of said plates and 
being braced thereby,' a removable dia 
phragm secured against the metallic strip, 
and means to convey an electric current 
through said diaphragm and metallic strip. 

In testimony whereof I have signed my 
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name to this specification in the presence . . 
of two subscribing witnesses. . . . 

WILLIAMS, HELTZEN. 
Witnesses: 

HERBERTA. VERNET, 
MARSHALL LIN THICUM. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
- Washington, D. C.” 


