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To all whom it may concern' P * * 
Be it known that I, BRUNo ??oMAs, a citi 

zen of the United States, and resident of the 
city of Seattle, county of King, and State of 

5 Washington, have invented certain newy, and 

0 

useful ?mprovements in Electrolytic Cells, 
of which the following is a specification. 
My invention relates to electrolytic cells 

and consists in an improved construction of 
such cells by reason of which their action 
may be made continuous. 
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The object of my invention is to produce 
an electrolytic cell which is adapted for cer 
tain reduction processes and which mº ay be 
operated continuously, « 
My invention consists of certain parts 

combined together to adapt then to act in 
a certain manner and to secure certain re 
sults such as will be hereinafter described 
and then pointed out in the claims. 

In the accompanying drawings I have 
shown my invention embodied in a type of 
construction which is that now preferred 
by me. 

Figure 1 is a transverse sectional elevation of a two compartment cell. 
Fig. 2 is a like view of a three compart 

ment cell. • 

Fig. 3 is a top plan view of a series of 
three compartment cells. 

Figs. 4 and 5 are cross sections of cells 
having certain modifications of structure. 
Certain electrolytic processes are em 

ployed for producing chemical transforma 
tions in the electrolyte, whereby new chemi 
cal compounds are produced. As an in- : 
stance, by a certain process ammonium ni 
trate is produced by the electrolytic decom 
position of nitric acid. Ilin this process hy 
drogen is liberated at the cathode, which 
unites with the nitric acid to form ammo 
nium nitrate. 
Such cells may be either" of the diaplhragm 

or bell type. In the usual cell as employed 
in the above named process, the cells are 
charged and discharged before and after the 
period during which the current is employed 
and during which the electrolytic action 
takes place. This keeps the capacity low. 

50 The cells herein illustrated are a combi 
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nation of the bell and diaphragm type. 
The outer casing 1 has a diaphragm or dia 
hragms, 2, which stop short of the bottom. 
he chamber, 3 is the anode chamber and 4 

the cathode chamber, 5 is the anode and 6 

the cathode. The anode chamber 3 is sup 
plied through a pipe 30 and the contents of 
the cathode chamber maintained at constant 
level by a water sealed overflow at 40. Pipes 
31 and 41 connectirag with the respective 
chambers, serve to carry off gases generated 
by the electrolytic action which are not used 
in the chemical actions occurring. 
The space beneath the diaphragm 2 which 

space connects the anode and cathode cham 
bers, is provided with a sand lock 34, or 
porous communicating medium whiclin per 
mits slow transfer of liquid from the anode 
chamber 3 to the cathode chamber 4. The 
function of this sand lock is to permit slow 
passage of a diffused stream from the anode 
celhamber to the cathode chamber. 
The partition wall or diaphragm 2, should 

consist of an antacid material, as for in 
stance, sintered and semi-permeable arenace 
ous quartz (silica) or glass. 

In Figs. 4 and 5 modified forms of elec 
trodes are shown. Central cores, 50) for the 
anode and 60 for the cathode, are used with 
which to connect the circuit conductors. 51 
and 61 represent pieces of coal, coke, carbon 
dör such suitable material which, as shown in 
Fig.; 4, substantially fill the electrode cham 
bers, while in Fig. 5 this is held together by 
an enveloping casing, 52 and 62, which may 
be ºf asbestos, or any other suitable mate 

8 || 

In using such a cell for the electroyltic 
production of ammonium nitrate, the nitric 
acid would flow continuously in regulated 
volume into the anode chamber 3 from pipe 
30. The transfer of electric current takes 
place largely a through the diaphragm 2. 
he electrolytic action liberates lhydrogen 

gas at the cathode whiclh unites with the 
nitric acid to form ammonium nitrate. The 
greatest concentration of this takes place ad 
jacent t9, the surface and flows off through 
the liquid seal at 40. As this flows off, acid 
from the anode cell 3 flows through the sand 
lock 34 and thus maintains a continuous sup 
ply of acid. The result is a continuous 
process in which the ammonium nitrate so 
lution flows off at 40 and the acid is renewed 
at 30. The reduction takes place in the 
cathode chamber 4. 
By reason of the buoyancy of the gas it 

rises and the greatest chemical action takes 
place toward the surface. The operation 
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acid and the strength of current are so pro 
Editioned that the cathode product" is neu 
trai. 

If raw acid, which normally coitains a 
considerable percentage of lower oxid of 
nitrogen, be used, the liberation of oxygen 
which occurs at the anode, being in a nascent 
state, will readily combine with these oxids 
to form the higher oxids, or nitric acid. 
There will thus be a purification of the nitric 
acid in the anodle clhamber and the forma 
tion of ammonium nitrate in the cathode 
chamber. The two products may be drawn. 
off from adjacent the respective electrodes, 
as is indicated by the extra pipe 44 of Fig. 
4. By this plan two useful results and dif 
feringproducts may be obtained. 
In Fig. 2 I have shown a central cathode 

cell and an anode cell at each side thereof. 
The construction is in all i its essentials like 
that of Fig. 1. 
The construction illustrated and described 

is a combination of a bell cell and a dia. 

cell. The percolating bed or sand 
ock 34 keeps the contents o 
separate and distinct and yet permits flow 
to take place as freely as is required. 
What I claim as my invention is: 
1. An electrolytic cell having an anode 

chamber and a cathode chamber, and a dia- 30 
phragm separating and formin 000) 
wall between said chambers and of a char 
acter to permit electric eurrent to flow there 
through while preventing liquid flow, said 
diaphragm stopping short of the bottom of 85 
tlhe cell, and a bed of porous filter-like ma 
terial closing the space beneath said dia 

and permitting a seepage flow of 
iquid between the chambers. 
2. An electrolytic cell of the type de- 40 

scribed in clainn 1 in which the diaphragm 
is composed of arenaceous quartz which has 
been sintered together. 

* Signed at Seattle, Washington. 
B. THOMAS. 
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