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20 all wiom it may concern:

_Be'it known that I, Troumas A. Epison, a
citizen of the United States of America, re-
siding at Llewellyn Park, Orange, county of
Essex, State of New Jersey, have invented
certain new and useful Improvements in
Storage Batteries, of which the following is a
specification. '; '

My invention relates to improvements in
storage batteries of the type invented by me

" wherein the active materials containing, re-

15

20

25

30

spectively, nickel and iron are maintamed
under pressure in small'pockets or recepta-
cles made of perforated s_tmeet metal and llleld
in position in suitable grids. . :

1 find in practice that bulk for bulk finely-
divided iron obtained by 'reducing ferrie oxid
(see my Patent No. 727,118, dated May 5,
1903) 1s much more active electrolytically
than the nickel hydroxid that I have so far
been able to obtain practically. Conse-
quently to present the bust combination for
practical use the bulk of iron used need be
only half that of the nickel.

I find that if the attempt is made to em-~
ploy pockets of nickel of twice the capacity
as the jron-pockets the surface in ¢ontact
with the metal walls'is not large enough to
provide for the proper discharge rate. Fur-
thermore, such an arrangement would be un-
desirable commereially, for the reason that it
would necessitate the employment of widely-
different machines for manufacturing and as-
sembling the nickel and iron grids and also

35 because the great bulk of nickel iised .would
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necessitate pockets of prohibitively thick
metal in order to accommodate the swelling,
and, finally, because with a thick mass of
nickel the proper circulation of the electro-
lyte courd not be secured. I have discov-

- ered that by making the pockets for the
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nickel of substantially the same size as those
for the iron and by using twice ds many nickel
grids as iron grids a practically useful combi-
nation is secured, since the necessarily large
contact-surface is presented to give the de-
sired discharge rate, ample opportunity is of-
fered for the circulation of the eléctrolyte,
and the bulk of nickel in each pocket is not
too large, as by its swelling, to necessitate
the employment of ohjectionably thick metal.
Furthermore, the space he, ween the adjacent
nickel-pockets provides for opportunity for

any swelling to take place. Heretofore in
the construction of my battery I have em-
ployed insulating-separators between the sev-
eral grids; but I find that these separators
are not necessary between the adjacentnickel
grids, which may therefore be allowed to
swell, so as to touch each other without affect-
ing the circulation of the electrolyte or the
general operation of the battery. I thus
effect a saving in lateial space and further

active materials, and particularly the nickel
hydroxid.

In order that the invention may be better
understood, attention is directed to the ac-
companying drawings, forming part of this
specification, and in which— .

Figure 1 is a cross-sectional view through
one of my improved storage batteries em-
bodying the present invention and showing
the preferred form of separators, and Fig. 2
a perspeetive view illustrating the manner of
manufacturing the preferred form of separa-
tors.

Inboththeabove views corresponding parts
are indicated by the same reference-numer-
als, , o

In the drawings, 1 1 represent nickel-pock-
ets, and 2 2 iron-pockets, the former being
arranged in pairs, as shown.
pockets contain the active material in pul-
verized formand are secured in position with-
in suitable grids 3 in the usual way. Insu-
lating-separators are employed between the
iron-pockets and the adjacent nickel-pockets
to prevent the pockets from contacting un-
der the effect of swelling of the active mate-
rials; but preferably separators are not em-
ployed between the adjacent nickel-pockets,
which may swell, so as te actually touch
without objection. Bydispensing with sepa-
rators between the nickel-pockets I obtain
space enough in which the entire expansion
may take place. The separators which I
preferably use are diamond-shaped in cross-
section, as shown in Fig. 1 by the numeral 4,
These separators are made of hard rubber,
preferably by cutting a sheet thercof into
sections, as shown in Fig. 2, whercby they
may be manufactured very cheaply. The
separators are so proportioned that each en-
gages the rounded cornersof fourof the pock-
ets, while at the same time the adjacent grids
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‘reduce the objections due to swelling of the
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are spaced a distance determined by the
length of one of the didgonals of each sepa-
rator, as shown. With this arrangement
theadjacent pockets will be alwayseffectively
separated.

The several electrodes are assembled in any
suitable can or receptacle 5,lined with a sheet

" of hard rubber 6 or other insulating material,

and are spaced at their ends by slotted sepa-
rating-bars 7 in the usual way.

Having now described my mvention, what
I elaim as new therein, and desire to secure by
Letters Patent, is as follows:’ .

In a storage battery employing an alkaline
electrolyte and active materials containing
iron and nickel respectively, the combina-
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tion of a series of grids or plates carrying
pockets for the iron composition, and a se-
ries of grids or plates carrying pockets for the
nickel composition, said latter grids being
placed in pairs between the individual grids
of the former series, and the volume of active
material carried by each grid of the battery
being substantially the same, substantially
as set forth. :

This specification signed and witnessed

‘this 10th day of August, 1904.

THOS. A. EDISON.
Witnesses:
Frank L. Dyug,
Mina C. MACARTHUR.
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