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To all whom it may concern: 
Be it known that I, CHARLES EDWD. BUR 

ROUGHS, a citizen of the United States, resid 
ing in the city, county, and State of New York, 
have invented certain new and useful Im 
provements in Batteries, of which the follow 
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ing is a specification. 
This invention relates to galvanic batteries 

or what are usually termed “dry cells,” and 
has for its objects to make use in such cells of 
as large a body of excitant fluid as possible 
while maintaining the dry character of the 
cells, to maintain the energy and increase the 
recuperative power of the battery, and other 
wise to increase and maintain its efficiency 
and cheapen its construction; and to this end 
the same is constructed as fully set forth here 
inafter and as illustrated in the accompany 
ing drawings, in which 
Figure 1 is a sectional elevation of a dry 

battery - cell embodying my improvement. 
Fig. 2 is a section on the line 11, Fig. 1. Fig. 
3 is a detached view showing a sectional elec 
trode. 
The hard carbon cylinder or rod A is in 

closed, as usual, for a part of its length in a 
composition or mixture of pulverized plum 
bago and lampblack or other or equivalent 
mixture B, which is suitably held in form and 
position-as, for instance, py a fabric bag or 
wrapper C-the element AB thus formed con 
stituting one electrode or element of the bat 
tery. The other element or electrode F con 
sists of a metal electronegative to the carbon, 
as zinc, and although it may be a slitted shell 
consisting of a plate bent to a cylindrical or 
other form and capable of expansion it pref 
erably consists of two or more bent or semi 
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circular zinc plates 66 of an external form cor 
responding to that of the interior of a case D, 
which may be of galvanized iron or other suit 
able material. 
The electrode A B, of the character shown 

or of any other suitable character, is inclosed 
in a body of absorbent material E, of cellu 
lose, felt, or fibrous material, so applied as to 
be substantially uniform in density and with 
a comparatively smooth, regular, and level 
outer face-that is, an outer face free from 
lumps or protuberances-whereby to secure 
a practically uniform and continuous contact 

with the inner face of the zinc shell F. One 
means of securing this result consists in ap 
plying one edge of a sheet of absorbent cot 
ton to the exterior of the part B and then 
rolling the latter to wrap it in the cotton or 
other absorbent one, two, or more times, 
thereby securing a wrapping of practically, 
uniform thickness and density, so that when 
the shell F is applied to the exterior face of 
the body of absorbent material and pressed 
thereon there will be a regular and intimate 
contact between the outer face of the body E 
and inner face of the electrode F. 
After the application of the absorbent ma 

terial E to the electrode A B the electrolytic 
fluid is applied by pouring it upon the cylin 
der of absorbent material E, held horizontally 
below the stream of liquid, or preferably by 
placing the latter in a pan and rolling the ab 
sorbent cylinder therein. 
The electrolytic fluid may be any suitable 

mixture or emulsion-as, for instance, a mix 
ture of water, chlorid of zinc, oxid of man 
ganese, and sal-ammoniac, the Water partially 
dissolving and also holding particles of the 
materials in suspension. 
When, as heretofore, the absorbent mate 

rial is packed around the electrode A B while 
the latter is held centrally in the cell or 
wrapped around and put in dry and the elec 
trolytic-fluid mixture is then poured onto the 
top of the absorbent cylinder, the result is to 
collect the undissolved particles at the top of 
the absorbent cylinder, and therefore the gal 
vanic or chemical action is most energetic at 
the point where the said particles are collected, 
and the electrode F is eaten away at a point 
about level with the top of the absorbent ma 
terial and the life of the cell is proportion 
ately limited. 
By applying the electrolytic mixture over 

the outer face of the absorbent cylinder the 
undissolved particles are uniformly distrib 
uted over the entire face and also over the 
entire inner face of the shell or electrode F, 
so that there is a much larger area of gal 
Vanic action. The latter is uniform over the 
whole face of the electrode F, and not only is 
the life of the cell prolonged, but the energy 
of the battery and its recuperative powers 
greatly increased. 
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I have found that the regular uniform and 
intimate contact over the entire proximate 
faces of the absorbent cylinder and shell F 
is most important. This I secure, first, by 
applying the absorbent material uniformly to 
the electrode A B, and, second, by securing 
a uniform pressure of the shell upon the cyl 
inder. This results by using an outer elec 
trode which is independent of the cylinder E 
that is, by applying the shell or its sections 
66 to the outside of the cylinder E after the 
coating of the latter is saturated and then 
pressing the shellor its sections firmly against 
the cylinder, reducing its dimensions by com 
pression until the shell F will slip readily 
into the case D, when all parts will be held 
in place by the expansion of the compressed 
absorbent material and the desired intimate 
contact of the sulfaces secured. 
The electrode A B and shell F have suit 

able connecting posts or terminals 78. When 
the shell is in sections, the latter are electric 
ally connected in any suitable way-for in 
stance, as shown in Fig. 3. 

I find that by applying the exciting fluid to 
the mass of absorbent material before colm 
pressing the latter I can absorb and retain a 
greater volume of liquid, thereby increasing 
the life and energy of the cell. Above the 
saturated absorbent material E, I prefer in 
most cases to place another body of saturated 
material G, which adds to the efficiency of 
the cell. Whether this supplementary body 
of material is used or not, it is desirable to 
avoid the possibility of leakage from the cell. 
Therefore I pack around the central elec 
trode, between the latter and the case D and 
above a fluid-proof partition 9, a body H of 
dry absorbent material, covering it with a 
disk 10 of like character to the disk 9, and then 
close the cell by a body 12 of tar, wax, &c., 
poured on to the disk 10. The disks may be 
of thin metal or paper coated with shellac or 
varnish. A vent-pipe 13, extending through 
the disk 12, permits the escape of any gases 
generated within the cell. While the cell is 
shown as round, it may be rectangular or other 
shape in cross-section. It may be protected 
externally in any suitable manner. The ex 
terior surface of the absorbent cylinder may 
be wound with tape or fabric before saturat 
ing to condense the same and secure a smooth 
regular face and perfect contact with the outer 
electrode, which in such case may be the shell 
D; but I prefer to use the shell consisting of 
two or more bent plates. 
Without limiting myself to the precise con 

struction shown or to the use of all the speci 
fied elements in combination, I claim 

1. The combination in a battery-cell, of in 
ner and outer electrodes, the latter being ex 
pansible, a body of saturated absorbent ma 
terial between the electrodes normally tend 
ing to expand the outer electrode, and means 
engaging the outer electrode to limit its ex 
pansion and thus hold the absorbent mate 
rial under pressure in contact with both elec 
trodes, substantially as set forth. 

2. The combination in a battery-cell, of in 
ner and outer electrodes, the latter being ex 
pansible, a body of absorbent material be 
tween the electrodes normally tending to ex 
pand the outer electrode, a case fitted over 
the outer electrode to limit its expansion and 
thus hold the absorbent material under pres 
sure in contact with both electrodes, substan 
tially as described. 

3. A battery-cell provided with an inner 
and an outer electrode, the latter being formed 
of longitudinally-separated sections, a body 
of absorbent material between the inner and 
outer electrodes normally tending to expand 
the outer electrode, and means engaging the 
outer electrode to limit its expansion and thus 
hold the absorbent material under pressure in 
contact with both electrodes, substantially as 
set forth. 

4. A battery-cell having an inner electrode, 
a body of absorbent material confined to said 
electrode, an outer electrode, consisting of 
separate bent plates, means for clamping the 
latter upon the absorbent material, and means 
to electrically connect the said plates, sub 
stantially as described. 

5. A battery-cell having an inner electrode, 
a body of absorbent material confined to said 
electrode, an outer electrode consisting of 
separate bent plates, and means for clamping 
the latter upon the absorbent material, sub 
stantially as set forth. 

6. The combination with the inner and outer 
electrodes and intervening absorbent mate 
rial of a battery-cell, of a fluid-proof disk ex 
tending between the electrodes at the top of 
the cell and a body of absorbent material 
above said disk, substantially as set forth. 

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

(CARIES EDWI), BURROUGHS, 

Witnesses: 
GEO. S. PUTNAN, 
SOL SOLOMON. 
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