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ments in the construction of apparatus of this 

different from those heretofore followed b 
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nature as to permit of what is now known as 

crystals of the salt to be decomposed into con 
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To all, whom it may concern: 
Be it known that I, ISAIAH L ROBERTs, a gitizen of the United States, residing at Brook 

lyn, in the county of Kings and State of New 
York, have invented certain new and useful 

edges of an opening in the cover of the tank 

Improvements in Apparatus for the Electroly 
sis of Salts, of which the following is a speci 
fication, reference being had to the drawings 
accompanying and forming a part of the 
Sale, 

In a number of patents granted to me I have 
shown and described apparatus for the elec 
trolytic decomposition of metallic salts in 
which the cathode and anode chambers or 
compartments are separated by a diaphragm 
composed of an amorphous substance, or a 
material in such a fine state of subdivision 
as to constitute a practically amorphous par 
tition between the electrodes, impervious to 
the transition of the liquids or solutions un 
der all ordinary circumstances, but of such 
electrolytic transfusion, which is the passage 
of a portion of the liquid through the dia 
phragm in the direction and during the flow 
of the electric current, and the electrolytic 
transfer of the radicals or bases. 
My present invention consists of improve 

character, the said improvements being in 
details of the construction of the same which 
adapt the apparatus for use under conditions 
me, chiefly in providing a means for feeding 
tact with the anode, and for maintaining a 
continuous supply of such salts, whereby the 
mass of undissolved crystals may be main 
tained up to or above the level of the fluid in the anode compartment or chamber. 

Figures 1 and 2 of the accompanying draw. 
ings illustrate in central vertical section 
modified forms of decomposition cell embody 
ing my improvements and by means of which 
carry out my improved process of electro 

decomposition. 
Referring to Fig. 1-A is a tank or vessel, 

preferably of a metal such as iron, in order 
that it may serve as the cathode. 
C is a bag composed generally of wire net 

ting and cloth or asbestus fabric which is se 
cured to a metal ring D that rests on the 

and supports the bag C and its contents in 
the tank. 
E is the diaphragm or partition of silica, 

powdered anthracite coal or similar material 
55 

contained between the two supporting walls 
formed by the bag C and a perforated or por 
ous jar F, which may be ordinary unglazed 
porcelain. - d 

His a mass of the crystals of the salt to be 
decomposed, and I is an anode of conducting 
charcoal. 
J is a block of wood or preferably an un 

glazed terra-cotta tile soaked in hot paraffin 
to fill the pores. This tile contains three 
holes, one for the passage of the anode I, an 
other for a gas vent, as K, and a third for a 
long tube L through which a supply of salt 
crystals is introduced into the anode com 
partment. - 

the top of tank C, and M is a luting or seal 
of wax or a proper material that closes the 
tank. 
O is a ring of glass, hard rubber, glazed 

tile or the like, that is used to more effect 
- ively insulate the material of the diaphragm 
E from the tank A. 
To construct and operate the above de 

scribed apparatus and to carry out the pro 
cess to be described, I construct a tank as 
above and suspend a net of insulated wire or 
twine on the ring D. I then put a canvas 
bag in such net which may be lined with as 
bestus paper. I also knead to a stiff dough 
an amorphous powder made from anthracite 
coal, silica, or, any substance which will be 
unacted upon by either the radical liberated 
or its base. Using a solution of the base in 
tended to be transferred for making the dough, 
For instance, if caustic soda is intended to be 
roduced a solution of it in water is used. 
When the dough is made I pack in the bot 
tom of the bag the amount necessary for the 
thickness of the partition. 

diaphragm the purer and richer can the solu 
tion of the base be made. When the thick 
ness desired is attained in the bottom I set in 
the center the porous cup or tile F. Then I 
pack around it the aforesaid dough until the 

N is an annular collar riveted to or cast on 

I prefer at least 
two or three inches of wall although more or 
less may be used, but the thicker the wallor 
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space between it and the outer wall is filled. 
I prefer to carry it above the ring D a little 
Way so as to allow for any shrinkage that 
might take place. When this is done the 
tubes and anode are sealed in, as described 
above. When the wax is cool I fill the space 
around the anode in the cup or tile through 
the long tube L, with the salt crystals and 
Water desired for decomposition, say chloride 
of sodium or potash and pour in enough wa 
ter to come above the lower end of the wide 
tube and sealit; then I fill the outer compart 
ment with water through an inlet R. I pre 
fer to use a weak solution of the base on start 
ing to lower the resistance of the water. I 
now connect the positive pole of the source of 
electricity to the anode and the negative pole 
to the tank or cathode. The action of the 
current is to send the base of any salt, as so 
dium, potassium, iron or copper toward the 
cathode and liberate the acid radical on the 
anode. If such radical is a gas it will escape 
through the tube K. If it is a liquid it can 
be drawn off by a siphon or pumped out 
when desired. The liquid bases, such as caus 
tic alkalies may be drawn off at the cock S. 
The process can thus be made continuous by 
adding crystals on the anode side of the dia 
phragm and drawing off the base on the cath 
ode side. 
The specific form of anode and arrange 

ment of the anode chamber may be much 
varied. In Fig. 2, for instance, I have shown 
a cylindrical anode I, of conducting char 
coal. The feed tube L extends down through 
the anode and is perforated as shown. The 
Space around the anode is filled in with 
coarse particles of a conducting charcoal or 
what I have found to be the equivalent there 
of, to wit, carbonized anthracite coal. In 
this case the mass of broken charcoal really 
constitutes the anode while the cylinder or 
rod I serves merely as a connector. I have 
found that where the anode rod is made a 
mere connector in this manner and is sur 
rounded by a porous mass of conducting par 
ticles that it is not liable to disintegration or 
the destructive action of the nascent gases, 
and that it may be composed of other mate. 
rial than conducting charcoal. For example, 
I have used for this purpose ordinary elec 
tric light carbons and other conductors. 
The construction above described furnishes 

an electrolytic apparatus in which the anode 
and cathode are separated by a partition of 
Substantially non-porous or amorphous, but 
electrolytic character, while a space or cham 
ber is formed in or around the anode through 
out its entire length into which crystals of 
the salt to be decomposed may be contin 
uously fed, so as to maintain at all times dur 
ing the operation of the device a supply of 
crystals in said chamber up to or above the 
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water level. I have found that by doing this 
in the specific ways illustrated, and other- 65 
wise, that I prevent the tendency of the anode 
to disintegrate, and I attribute this to the 
fact that I, by such means, prevent any im 
poverishment of the solution and the conse 
quent production of oxygen, which I have 
found to be highly destructive to an anode 
as ordinarily made. 

In the form of device shown in Fig. 2, when 
in addition to the provisions for maintaining 
a constant supply of salt crystals, I employ a 
mass of broken conducting carbon or char 
coal around the anode proper, I secure addi 
tional protection to the anode because even 
when oxygen tends to form on the anode side 
it develops in the porous mass of carbon and 
does not have the same opportunity to me 

io 

chanically disintegrate the loose particles as 
it would exert upon the anode if it were de 
veloped entirely on the surface and in the 
pores near the surface of the same. 
What I claim as my invention is 
1. In an apparatus for the electrolysis of i 

metallic salts the combination of a cathode 
an anode a substantially non-porous or amor 
phous electrolytic diaphragm between the 
same, a cover or seal by which the electrode 
compartments are closed, and a feed-tube ex 
tending through the cover into an open space 
in which the anode is exposed, and opening 
into said space below the water level, the feed 
tube being of such character as to admit a 
continuous supply of crystals of the salt to 
be decomposed into the open space in the 
anode compartment, as set forth. 

2. In an apparatus for the electrolysis of 
metallic salts, the combination of a cathode, 
an anode made hollow or with an opening ex 
tending through it, an amorphouselectrolytic 
diaphragm interposed between the cathode 
and anode, a cover or seal closing the elec 
trode compartments, and a feed-tube extend 
ing through the cover into the space within 
the anode, and opening into the same below 
the water-line, the feed-tube being of such di 
ameter as to admit a continuous supply of 
crystals of the salt to be decomposed into the 
hollow anode, as set forth. 

3. In an apparatus for the decomposition 
of metallic salts, the combination of a cathode 
and an anode, an amorphous electrolytic dia 
phragm interposed between the Salme, a mass 
of broken charcoal between the diaphragm 
and the anode and in contact therewith, and a 
feed-tube extending into an open space within 
the anode, and adapted to admit to the sur 
face of the anode a continuous supply of the 
crystals of the salt to be decomposed. 

ISAIAH I, ROBERTS, 
Witnesses: 

ROBT. F. GAYLORD, 
M. G. TRACY. 

  

  


