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UNITED STATES

PateNT OFFICE.

THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. -

ELECTRODE FOR STORAQE BATTERIES.

SPECIFICATION forming part of Letters Patent No., 728,449, dated March 24, 1908.
Applioation'ﬂled November 28, 1802, Serhl No, 183,116. (No model.d

To all whom it may concern: _

Be it known that I, THOMAS A. EDISON, a
citizen of the United States, residing at Llew-
ellyn Park, Orange, in the county of Essex
and State of New Jersey, have invented a
certain new and useful Improvement in Elec-

trodes for Storage Batteries, of which the fol--

lowing is a specifiéation. :

My invention relates to storage batteries
of the type invented by me, and wherein an
alkaling electrolyte is employed with insolu-
ble active materials. The preferable mate-

1

rial used for depolarizing purposes is an elec--

trolytically-active oxid of nickel, and that
for the oxidizable element
electrolytically - active’ iron or compound
thereof. These active materials are sup-

‘ported in position within sheet-metal nickel-
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close to each other,
weight of electrolyte is sought to be reduced.

plated perforated corrugated pockets or re-
ceptacles crimped in position within open-
ings formed in suitable plates or grids. ‘I
have found in practice, and especially so in

.connection with the nickel element, that the

active material when immersed in the elec-
trolyte and subjected to a charging-current
tends to objectionably bulge at the center,
go that the plates cannot be placed sufficiently
as is desirable where

I have found that by concaving the pockets

or receptacles when the electrode is first as-.

sembled the swelling of the active material

‘doesnot objectionably bulge the latter, where-
the objection

by I am enabled to overcome
noted, and it is to this feature that the in-
vention principally relates. Ihave also found
that the best results are secured in practice
when the manufacture follows a definite line
of procedure, and this process constitutes the
second part of my invention.

In order that my 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 plan view of a seb of inde-
pendently-mounted smooth concaving-dies;
Fig. 2, a sectional view through the same
and illustrating also the opposing set of sol-
idly-mounted concaving-dies; Fig. 3, a cross-
sectional view through the latter dies; Figs.
4, 5, and 6 views corregponding to Figs. 1,
2, and 3, illustrating the gorrugating-dies;

on discharge is

ing a single pocket or receptacle in position
therein; Fig. 8, a cross-sectional view, on an
enlarged scale, showing the two parts of one
of the pockets introduced in position within
one of the openings in the grid; and Fig. 9,
a -corresponding view on
showing the smooth dies for effecting a crimp-
ing of the pockets and for also ¢oncaving the
same. ' ' .

In .all the above views corresponding parts
are represented by the same numerals of ref-
erence. :

1 represents the grid or plate, made of iron
or steel, carefully nickel-plated and formed
with openings 2 therein, and 3 represents one
of the sheet-metal nickel-plated corrugated
pockets or receptacles crimped into position
in one of the openings. Eachof these pockets
 or receptacles is composed of two cup-shaped
parts 4 and 5, the formes reeeiving the latter.
The briquet is first introduced into the part
5 and the edges are turned down nnderneath
the briquet, so as to firmly lock the brigaet
in the part 5.
rying the briquet, is then introdacel into the
part 4, so that when & crimping pressure is
applied to both parts the part 5 will be locked
within the part 4, and the pocket or, recepta-
.ele as a whole will be crimped around the
edges of the openingin which itisintroduced,
‘80 as to be firmly locked in place therei{l':..
By turning the edgesof the part-5 sround the
briquet, as explained, the briquet will be held

introduced into the part5, as I have described
in previvus patents. As shown in Fig. 9, the
pockets or receptacles are concaved longitu-
dinally,
tive material takes place it will' not objec-
tionably: bulge the pockets. This icward

strengthens them somewhat to resist bulging
strains, as will be obvious. The concaving

fected by means of dies, which apply pressure
to all the pockets of a single plate, s0 that a
complete electrode will be formed by a single
compressing operation. 1 find, however, in
_practice that the best results are secared in
the manufacture of corrugated pockets when
two sets of dies are employed, one for effect-

| Fig. 7, a'plan view of one of the-grids, show--

the same scale,

more rigidly in position than when it ismerely.

concaving or arching of the pockets also.

and erimping of the pockets in place are ef-
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(See Fig.8.) The part 5, car- -
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so that when any swelling of the ac- -
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ingthe crimpi.ng and coneaving of the pockets
and the other for effecting the corrugating

thereof, since in this way the application of |"

the first pressure tends to evenly distribyte
the active material within the pockets. If,
on the contrary, the coneaving, ecrimping, and
corrugating of the pockets were effacted at a
single operation, I have found that the active
material is not satisfactorily distributed
throughout the several pockets. I preferably

" therefore employ two sets of dies, one set be-
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ing shown in Figs. 1, 2, and 3, and the other
set being shown in Figs. 4, 5, and 6. Re-
ferring to the first set, 4 represents a heavy
frame carried by the movable memberof a hy-
draulie or other powerful press. Mounted in
this frame are a nuwber of blocks 5, each car-
ryingadie 6, secured to the blocks by means of
pins7. Theblocks5arecapable of independ-
ent movement with respect to each other and
with respect to the frame 2 by being strung
on ping 8, engaging slotted openings in said
blocks. Behiad the blocksisa layer of rubber
9 or other suitable yielding but non-compres-
sible material, whereby any one of the dies 6
is capable of moving independently of the
other dies. Codperating with the dies 6 are

‘corresponding dies 10, carried by a plate 11,

secured to the stationary wmember of the
press. Asshown in Fig. 3, the dies 6 and 10
are provided with smooth convex surfaces.

It will be obvious that by assembling the two

parts, 4 and 5, of each receptacle in the gev-
eral pockets of the plate and by first intro-
ducing a briguet of the active material in
said pockets the application of pressure to

the frame 4 will cause the dies 6 and 10 to

force the parts 4 and 5 of each pocket to-
gether to lock the part 5 within the part 4 to
crimp the pocket or receptacle as a whole
around the edges of the corresponding open-
ing and to concave the longitudinal faces of
each pocket. This applieation of smooth con-
caving-dies effects an even distribution of
the active material throughout each of the
pockets, " .

The dies shown in Figs. 4, 5, and 6 are
identical with those previously ‘described,
except that the dies 12 and 13 (corresponding
to the dies 6 and 10, respectively,) are pro-
vided with transverse corrugations, as shown
in Fig. 6. When the pockets or receptacles
have been concaved and crimped in position
within the grid or plate, the latter is placed
between the dies 12 and 13 and pressure ap-
plied, whereby the pockets or receptacles
will be transversely corrugated, as I have de-
scribed in patents already granted. .-By thus
transversely corrugating the exposed sur-
faces of the pocketsor receptacles the strength
of the latter is very materially increased, per-
mitting the employment of lighter sheet
metal, 4

The purpose of mounting the dies 6 and 12.
-80 that they shall be capable of independent
movewment is to accommodate variations in’

the amount of active material in the several

728,440

pockets and inevitable in a manufacturing
operation carried out on a large scale. :

ters Patent, is as follows:

Having,now described my invention, what
I claim as new, and desire to secure by Let-

70.

1. A battery-electrode, cpmpriéihg & plate

-having an opening therein, a pocket or » cep-

tacle'secured in said opening and huving a
coneaved surface, and an active material in
said pocket or receptacle, substantially as set
forth. . e

2. A battery-electrode, comprising a plate
having an opening therein; a pocket or recep-
tacle secured in said opening and having con-
caved purfaces,and an active material in said

pocketorreceptacle,substantiallyasset forth.

3. A battery-electrode, comprising a plate
having an opening therein, a pocket or recep-

tacle secured in said opening and having a-

coneaved corrugated surface, and an active
material in said pocket or
stantially as set forth.

4. A battery-electrode, comprising a plate
having an opening therein, a pocket or recep-
tacle secured in said opening and having con-
caved corrugated surfaces, and an active ma-
terial in said pocket or receptacle, substan-
tially as set forth. ;

5. A battery-electrode, comprising a plate
haviog an opening therein, a pocket or recep-
tacle having a concaved surface and erimped
in position within said opening, and an active

“material in said pocket or receptacle, sub-

stantially as set forth. .

6. A battery-electrode, comprising a plate
having an opening therein, a pocket or recep-
tacle made of two parts, erimped in position
within the opening and having a concaved
surface, and an active material in said pocket
or receptacle, substantially as set forth.

7. A battery-electrode, comprising a plate

baving a plurality of openings therein, a
pocket or receptacle in each opening having a
concaved surface, and an active material in
said pocket or receptacle, substantially as set
forth. S )
. 8. A batlery-electrode, comprising a plate
having a plurality of openings therein, a
pocket or receptacle in each opening having
concaved surfaces, and an activé material in
said pocket or receptacle, substantially as set
forth, )

9. A battery-electrode, comprising a plate
having a plurality of openings therein, a
pocket or receptacle erimped in position in
each opening and having a concaved surface,
and an active material in said pocket or re-
ceptacle, substantially as set forth. .

10. A battery-electrode, comprising a plate
having an opening therein, a pocket or rocep-
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receptacle, sab- -
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tacle secured in said opening and of less thick- -

-ness along its longitudinal center than at the

sides, and an active material in said pocket
-or receptacle, substantially as set forth.

11. Abattery-electrode, comprising a plate
having an opening therein and a pocket or re-
ceptacle containing a briquet of active ma-
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terial and secured in said opening, the pocket

. or receptacle being formed of two cup-shaped

10

parts received one within the other, one of
the parts having turned-over edges tolock the
briquet therein, and being in turn lockad
within the other parb by turned-over oedges,
as and for the purposes set forth. .

12. A battery-electrode, comprising a plate
having an opening therein and a pocket or re-
ceptacle containing a briquet of active ma-
terial and secured in said opening, the pocket

‘prreceptacle being formed of two cip-shaped

parts received one within the other, one of

3

the parts having turned-over edgesto lock the
briquet therein and being in turn locked
within the other part by’/turned-over edges,
and the exposed surfaces of the pocket or re-
ceptacle being concaved, as and for the pur-

.poses set forth.
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This specification signed and witnessed this -2z0

13th day of Noyember, 1902.
THOS. A. EDISON.
Witnesses: .

FrRANK L. DYER,
J. F. RANDOLPH.
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