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To all whom it may concern: 
Be it known that I, ISAIAH L. ROBERTS, a 

citizen of the United States, and a resident of 
New York, in the county and State of New 
York, have invented a new and useful Im 
provement in Secondary Batteries, of which 

... the following is a specification, reference be 
ing had to the drawing accompanying and 
forming a part of the same. 
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obtained numerous patents, and I need only 
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The subject of my present specification is a 
new and improved secondary or storage bat 
tery, the nature of which is as follows: I em 
ploy any convenient form of cell or jar, in 
which, as electrodes, I use a plate or mass of 
metallic iron and a conductor or plate of a 
material electro-negative to iron, preferably 
carbon, similar to the ordinary negative car 
bon element of a galvanic battery. For the 
excitant or solution I use a solution of chlo 
ride of iron. If both electrodes are immersed 
in this solution and a current passed through 
the battery from the iron to the carbon, iron 
is deposited on the iron plate and perchloride 
of iron formed in solution. If the cell be di vided by the ordinary porous diaphragm of 
an electric battery, which is permeable by 
liquids, the formation of the perchloride in 
the carbon-compartment is greatly facilitat 
ed, but in either event supposed the local ac 
tion or chemical recombination of the ele 
ments, when the charging- current is inter 
rupted, is undesirable. In order, therefore, to preventor impede this local action, I separate 
the electrodes by a diaphragm of any suitable 
form of the kind which I call “non-porous,' 
for the reason that they are practically in 
pervious to fluids under ordinary circum 
stances, and yet are electrolytic, in So far that they permit electrolytic action to take place 
through them. For such diaphragms I have 
state that they may be made of ordinary por 
ous jars or plates, the pores of which are 
filled with gelatinized silicate of soda or starch 
paste, or the like, or they may be composed 
of a material known in commerce as “fib 
rite,” or vulcanized fiber, which, when in 
mersed in the solution, becomes a good con 
ductor. 
admirably adapted for this purpose and pre 
fer to use it in my battery. Before charging 
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the iron. 

I have found that this material is 

the battery I fill each compartment of the cell, 
as above stated, with a solution of chloride 
of iron, which produces no appreciable effect 
or action, however, of itself. To charge this 
battery, the positive pole of the dynamo or 
other source of electrical energy is connected 
to the carbon, electrode and the negative to 

The passage of the charging- cur 
rent decomposes the chloride of iron in solu 
tion in the iron-compartment, carrying the 
chlorine radical over to the carbon electrode 
and depositing metallic iron on the iron plate. 
The transferred chlorine is taken up by the 
chloride of iron in the carbon or anode com 
partment, one additional atom of chlorine 
being absorbed for each atom of iron present 
in the chloride-of-iron solution (FeCL) in the carbon-compartment, forming perchloride 
of iron, (FeCL) and this continues until 
the solution in the iron-compartment is de 
pleted or that in the carbon-compartment has 
absorbed its full quota of chlorine. The de 
vice thus becomes a source of electrical en 
ergy of great value on account of its capacity 
and steady action; but the return to the origi 
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nal conditions existing before the electrical 
currentis passed through the battery is not af. 
fected to any appreciable extent until the cir 
cuit between the electrodes is closed, because, 
owing to the fact that the fluids on the op posite sides of the substantially impervious 
diaphragm are not permitted to intermingle, 
the local action is very slight. On closing the 
circuit of the battery, the perchloride returns 
to the condition of chloride of iron and the 
excess of chlorine goes back to the iron elec 
trode, with which it recombines. 
In the accompanying drawing the above 

described battery is shown in vertical central section. 
A is the iron electrode or plate; B, the car 
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bon electrode; C, the intermediate diaphragm 
or partition of fibrite, and D D the solution 
of chloride of iron. - 
While I have described herein the preferred form of battery embodying myinvention, I do 
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not limit myself to such exact form. For ex 
ample, I may use as the electrolyte a solution 
of sulphate of iron, which, like the chloride, 
has the property of absorbing and giving up 
under similar conditions the acid radical, I 
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may also use other materials for the elec 
trodes, as will be well understood--such, for 
example, as carbon or those upon which iron 
may be deposited, or from which the acid 
radical may be liberated, and which will not 
be injuriously affected by such action. 
What I claim is 
1. In a secondary or storage battery, the 

combination of the electrodes with an elec 
trolyte of a salt of iron, which is capable of 
absorbing an acid radical, and a non-porous 
electrolytic diaphragm interposed between 
the alectrodes, as set forth. 

2. In a secondary or storage battery, an iron 
electrode and an element or plate electro 
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negative thereto in a solution of chloride of 
ifo, in coin bination with a non-porous elec 
trolytie diaphragm interposed between the 
electródes, as set forth. 3. In a seigondary or storage battery, the 
electrodes of iron and carbon, respectively, 
in a solution of chloride of iron, in combina 
tion with a partition or diaphragm interme 
diate to the eiéétrodes and composed of fibrite, 
as set forth. 

SAA L. ROBERTS. 
Witnesses: 

ROBT. F. GAYLORD, 
ERNEST IOPKINSON. 
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